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00JIMaHabI Ma?
AcTaHa >koHe AJIMaThI
KaJlaJlapbIHAAFbl aybIP eMecC
VYPJIBIK II€H 30PJIBIK-30MOBUIBIK
KbUJIMBICTaPBbIHBIH KEHICTIKTE
TapaIybIH KellleH Il Taj1aay

JImumpuii CepebpeHHUK08, dcem KycmaHosa

Byn makana KasakcTaHHBIH eKl ipi Meramonucigie, AcCtTana MeH AJIMaThI-
Jla, aybIp eMec YPJIBIKTap MeH KyIII KePCeTill sKacafad KblJIMBICTapAbIH,
OeITiHYIH KellleH[li 3epTTeYAl YChIHABL. bi3 KBUIMBIC eHOMEHIH apTypIIi
aCIleKTiziepAie KapacThlpaMbl3: KBUIMBICTAPbIH, KeHICTIKTIK IIaTTepH-
JlepiH, Kajanapably, «bICTEIK HYKTeJIePiH», OJapblH COHFLL 5 SKbUILAThL
JUHaMUKACBIH, 9PTYPJll KbUIMBICTAPbIH CUIIaTTaMalapbIH eCKepe OThI-
PBIIL, OJIaPIBIH 9/IeTTEri/IeH KOIl KBUIMBIC 60JIaTEIH KeHICTIKTIH CUIIaTTa-
MaJiapbeIMeH (TYPFBIHAAD CaHBL, JKBI/DKBIMaNUTHIH MYJIIKTIH OpTallia KyHbL
>KoHe T.0.) )KoHe ayMakKIleH OalIaHBICBIH TalfaiMbl3. Tangay HoTHOKe-
Jiepi MOJMLUAHBIE IPOQUIIAKTHUKAIBIK JXYMBICHIH JXOCIapiay KesiHfe,
COHJlal-aK ACTaHa MeH AJIMAaThl ayMarbIHAArbl KbIIMBICTLIK, JKafIali bl
>KOHE OHBIH AWHaMWKACBhIH XaJIlbl TYCIHY VIIiH Haigaabl 601ybl MyM-
KiH.

TyHIiHAL ce3aep: KPpUMUHONO02US, KeHIcmiKmeel KbUIMBbIC Ynieinepl, danenoi
cascam, 30p/blK-30MObUILIK KbULMbBIChL, MYTIKIMIK KLUIMbIC, bICTMbIK HYKMe-
nep.

Bi3 Auryn >KaHspinoBara, Asares oybakipoBara, Banepus Tere, [ayier
BuliHa3apoBKa, ourepiM JKueHrasireBara MaTIHHIH alfalllIKbl HyCKasla-
PBIHA KOCKaH YJIeCTePi YIIIiH aJIFBICEIMBI3AE OinipeMi3. COHBIMEH bipre
Hasryn EprasueBara >KYMBICTEL JXKaKCcapTy JKeHiHJeri KyHOBl MiKipiep
MeH KeHeCTep 6epreHi yIIiH pU3alIbUIBIFBIMBI3IIEI O1TIipriMi3 Keei.



MecTo nIpecTyIIeHHusI H3MEHHUTD
HeJ/Ib35?
KoMIIJIeKCHBIM aHAIUu3
IIPOCTPAHCTBEHHOTO
pacrnpeneneHus HeTsDKKUX KpaskK
U HaCHUJIbCTBEHHELIX IIPeCTYIUIEeHUN
B I'. ACTaHa U AJIMAThI

Jmumpuii CepebpenHukos, Acem Kycmanosa

JlaHHag CTaTbg MPEeLCTaB/IAeT KOMIUIEKCHOE UCCIIeLOBaHMe paclpere-
JICHUS HETSDKKUX KPayk M HACHJIBCTBEHHBIX IIPECTYIUIEHUN B [IBYX KPYII-
HeMImux Meramnonucax Kasaxcrana: AcraHe ¥ AiMaThel. MBI paccMaTpH-
BaeM (QeHOMEH IPeCTYIIHOCTH C PasHBIX aCIIEKTOB: IIPOCTPaHCTBEHHBIX
[IATTEPHOB IIPECTYIUIEHUH, «TOPSAYUX TOUEK» TOPOLOB, UX JUHAMUKU 34
IIOCJIeAHUE 5 JIeT, CBA3b PasHBIX BUOB IIPECTYIUIEHUN C XapaKTepPUCTU-
KaMH IIPOCTPAHCTBA (KOJIUYECTBO XKUTEJIEH, CPeHsId CTOMMOCTDb He|BU-
SKUMOCTH U T.JI.) U TEPPUTOPUH, B KOTOPBIX IIPOUCXOAUT HETUITUYHO MHO-
IO IPeCTyIUIeHUH NpU Y4uéTe UX XapaKTEePUCTUK. Pe3ybTaTel aHalIusa
MOTYT OBITH TIOJIE3HBI IPH IJIAHUPOBAaHUU ITPOPUIIAKTUYECKON pabOThI
TIOJTUIIMH, a TAKKe JIJ1 OOII[er0o IOHUMaHUs KpUMHUHAIBHON 06CTaHOBKHA
U e€ IUHAMUKU Ha TEPPUTOPUU ACTaHBL U AJIMATHL.

KimoueBrle cioBa: KPUMUHOI02US, NPOCMPAHCMBEHHblE NAMMepHbul npe-
cmynjleHua, 00Ka3amenbHas NOUMUKA, HACUbCIMBEHHbLe npecmynJieHusl,
UMYUWECMBEHHblE NPECIMYNJIEHUS, «2OPAHUE MOUKU».

MBI BEIpaskaeM 671aroflapHOCTb AUTYITb YKaHaAUIOBOH, ASIT03 Ay6aKHUpo-
BoM, Banepuu Te, [layneTry buiiHa3aposy, AurepuM >KueHraaIneBoH 3a UX
BKJIaJ] B pab0Ty HaJ| pAHHUMU BEPCUSIMU TeKCTa. MBI TAaKoKe XOTUM BBIpa-
3UTh [IPU3HATEIBHOCTD Hasryinb EprajneBoi 3a LieHHBIe KOMMEHTapUHu
Y COBETHI 110 YIYYIIeHHIO paboThL
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The place of crime cannot
be changed?
Comprehensive analysis of the
spatial distribution of thefts and
violent crimes in Almaty and Astana

Dmitry Serebrennikov!, Asem Kusmanova?

Abstract: This article presents a comprehensive study of the distribution
of non-serious thefts and violent crimes in the two largest metropolitan
areas of Kazakhstan: Astana and Almaty. We examine the phenomenon
of crime from different aspects: spatial patterns of crimes, “hot spots”
of cities, their dynamics over the last 5 years, the connection of different
types of crimes with the characteristics of space (number of residents, aver-
age value of real estate, etc.) and territories, which have abnormally large
number of crimes, given their characteristics. The results of the analysis
can be useful in planning preventive police work, as well as for a general
understanding of the criminal situation and its dynamics in Astana and
Almaty:.

Key words: criminology, spatial distribution of crime, evidence-based policy,
violent crimes, property crimes, “hot spots”
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Introduction

According to the statistics of the United Nations Office on Drugs and
Crime in 2020. In Kazakhstan, there were 3.2 intentional homicides per
100,000 people (United Nations Office on Drugs and Crime). Is this a lot or a lit-
tle? On one hand, the number of crimes at this value in the Republic is twice
as low as in Russia, where the corresponding figure is 6.8, but on the other
hand, the country significantly lags behind Uzbekistan (1.4), China (0.5), and
especially the leaders of the ranking — Japan (0.2) or Singapore (0.1). Crime
in these countries is several times lower in relative terms than in Kazakh-
stan. According to less official indices of the total number of crimes, Kazakh-
stan is also in the middle of the global ranking (World Population Review 2023).

Thus, the problem of crime in the country is not critical (as, for exam-
ple, in the case of Jamaica, where the discussed criterion is equal to 53),
but it requires significant efforts to reduce this important indicator for the
comfortable life of citizens. A special place in this process is occupied by the
organization of police work, which is noted on official platforms. Thus, Pres-
ident Kassym-Zhomart Tokayev noted in his speech the high significance
of the digitalization of police work and the improvement of its quality in
handling citizens’ appeals (Official website of the President of the Republic of
Kazakhstan 2023).

In this case, digitalization can be understood not only as equipping the
police with various new technical systems and creating alternative oppor-
tunities for reporting incidents to the police, but also as the process of im-
plementing new analytical systems in police work to identify current and
potential crime hotspots.

However, new analytical systems and principles of work organization
do not automatically lead to the achievement of the stated goals if research
work was not conducted before their implementation, and effectiveness
was not assessed afterwards. This complexity leads us to the question that
changes in the police and the specifics of its work with crime should be
based on data, i.e., to the approach of evidence-based policy (EBP). Current-
ly, this approach is actively applied in the leading police forces of the world
(Titaev et al. 2018). Attention to EBP has practical arguments behind it. De-
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spite relatively stable budgets (Wuschke et al. 2078) in many police forces
around the world, there is a trend towards a gradual reduction in the num-
ber of personnel and a more rational use of budgetary resources (Mawby &
Wright 2012).

This, in turn, requires an increase in analytical capacity and the con-
duct of numerous criminological studies using a variety of quantitative and
qualitative analysis methods. At the same time, large criminological stud-
ies based on data in Kazakhstan are more often associated with projects
from international organizations, such as UNODC reports (Sandip 2071) or
victimization surveys (van Deyk et al. 2018), and, to a lesser extent, with local
developments.

The presented study is positioned as one of the first criminological com-
parisons in Kazakhstan of the ‘portraits’ of two types of crimes, which have
a certain spatial specificity — petty thefts and violent crimes. According to
surveys, in 2018, every tenth resident of Kazakhstan has become a victim
of theft, which is an extremely high figure (van Deyk 2018) that is important
to pay attention to. Victims of violent crimes are significantly fewer (4-5%),
however, such incidents are generally perceived as more serious and reduce
trust both in law enforcement agencies (van Deyk 2018) as well as among
residents of the city or district (Garcia, Taylor & Lawton 2007). Indeed, crime
not only directly affects the specific victim but also threatens to spread fear
and a sense of insecurity within society (Zhizhin et al. 2023), not to mention
the significant economic costs for the country’s economy (Verkeyev & Sere-
brennikov 2023).

The main goal of the research is to identify the ‘hot spots’ of the specified
types of crime in urban space, as well as to understand the relationship
between the level of crime in the area and its characteristics in megacities
such as Astana and Almaty. The data for analysis consists of the locations of
crimes marked on the map of the Committee for Legal Statistics and Special
Accounts of the General Prosecutor’s Office of the Republic of Kazakhstan
(Official website of the Committee for Legal Statistics and Special Accounts
of the General Prosecutor’s Office of the Republic of Kazakhstan) for 2023. In
addition, we use geospatial data on the population of a given area, average
housing prices, levels of business activity, urban density, and the industrial-
ization of space.

Our analysis differs from a simple description of the number of crimes
in a given space, which we consider insufficient for comprehensive analyt-
ics. In our opinion, attracting additional sources and relative assessment of
the number of crimes (for example, per thousand residents of the area) can
provide more balanced conclusions about the distribution of crime and its
dynamics over time. This, in turn, may allow for a more effective organi-

68



Dmitry Serebrennikov, Asem Kusmanova.. The place of crime cannot be changed? ...

zation of police work in response to crimes and their prevention. As far as
we know, this approach is being applied for the first time for a large-scale
assessment of crime in major metropolitan areas not only in the Republic of
Kazakhstan but also in neighboring countries of the post-Soviet space.

In the first part of the study, we will discuss the key tenets of spatial
criminology and show how the literature approaches the study of the spatial
distribution of crimes in the city. After that, we will detail the data used, its
preprocessing, and the associated weaknesses of our approach. The fifth
section will be dedicated to the analysis of ‘hot spots’ in the studied cities
and their dynamics over the past five years. In the last section, we will con-
duct a regression analysis to illustrate the typical ‘portrait’ of spaces where
thefts or violent crimes occur, as well as to highlight areas where, according
to the described ‘portrait’, there should not be many incidents, yet we ob-
serve them in reality. We call such spaces ‘{atent hot spots’.

Where do crimes occur and how do criminologists
study this?

Spatial criminology

In the early 1970s, the application of crime mapping was limited by
technical and organizational challenges. The lack of data and technology,
as well as issues with converting addresses into points on a map, created
difficulties (Ratcliffe 2010). However, starting from the 1990s, the situation be-
gan to change rapidly. Thus, George Tita and Steven Radil, the US research-
ers who specialize in Social Policy and Spatial Analysis, respectively, note
that significant advancements in spatial modeling of crime have occurred
over the past 25 years (Tita & Radil 20710). In the realities of 2023, the fact of
the widespread use of computer mapping solutions and software for spa-
tial analysis is particularly noticeable. Therefore, there arises a need for
theorizing spatial human behavior (Hipp & Williams 2020) that could help
meaningfully apply highly detailed data that modern researchers possess
for analysis.

One of the early and popular approaches to analyzing crimes in space
was the concept of ‘hot spots’. The origin of ‘hot spots’ is linked to the cri-
tique of traditional criminological theory. Instead of focusing on individu-
als and communities, as criminologists did before the 1980s, this method is
focused on specific areas with high crime rates (Weisburd & Braga 2006). ‘Hot
spot’ in criminology refers to a place with a high intensity of crimes, such as
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specific addresses, neighborhoods, or districts. Analysts study these areas
to identify clusters of incidents and attempt to explain their causes. Some-
times they also pay attention to small areas with high levels of crime or
disorder, even if they know that there is no specific group of criminals there.

In a general sense, a ‘hot spot’ is a place where crime occurs much more
frequently than average. The opposite of this idea is the concept of ‘cold
spots’, where the level of crime is significantly lower than average (Eck et
al. 2005). A neighborhood in a large city where street robberies, thefts, or
violence are frequently reported may be a ‘hot spot’. Single-floor houses in
a small town where criminal incidents are rarely recorded are an example
of ‘cold spots’.

The causes of the emergence of ‘hot spots’ may be related to the so-
cial aspects inherent to the area. The Brantingham couple — Patricia and
Paul are Canadinan scholars from the School of Criminology, Simon Fraser
University — proposed a special terminology to describe the causes of the
emergence of these points. Bars and nightclubs, for example, create situa-
tions in which crimes occur. They are called ‘crime generators’. Train stations
and crowded places attract criminals and are referred to as ‘crime attractors’
(Brantingham & Brantingham 1995). Despite the fact that the Brantinghams’
terminology is more complex, we will focus only on these two main terms.

It turns out that ‘hot spots’ can arise both because social interactions with-
in them lead to crimes and because the space can act as a magnet for those
who wish to commit a criminal act. In this case, the police’s task becomes
to concentrate resources in areas where the likelihood of crime is higher, in
order to both increase the rate of solving crimes ‘in hot pursuit’ and achieve
a preventive effect to deter crime. Research indicates that effective resource
concentration in ‘hot spots’ can contribute to a reduction in the overall crime
rate in the city (U.S. Department of Justice Office of Justice Programs). In this
context, it is important to remember that everyday knowledge about danger-
ous places can be misleading, as individuals may perceive as safe those places
that statistically may not be so, such as busy streets, university campuses, and
bus stops (Brantingham & Brantingham 1995).

The policy based on hot spot analysis involves identifying areas of the
city that require increased visibility. In practice, this looks as follows: the
police conduct regular, intensive, highly visible foot patrols in crime-prone
areas. The main function is embedded in its preventive nature. The place-
ment of police personnel in the most crime-ridden areas can serve as a de-
terrent for potential offenders. Examples of this tactic’s application indicate
a significant reduction in crime rates. For example, in Essex, this led to a
decrease in the rate of violent crimes by more than 70% and street crime by
30% (BBC 2021).
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Moreover, ‘hot spots’ can change depending on the time of day and year.
Thus, at night, the likelihood of committing a crime in poorly lit areas with
insufficient surveillance will be higher than in those with more of these ele-
ments of urban infrastructure. Speaking of the time of year, in the summer
months, more crimes are expected to occur on the street rather than inside
residential premises (Ratcliffe 2070).

In 2014, David Weisburd, a US scholar from the Department of Crimi-
nology, George Mason University, proposed a summary of the tradition of
studying ‘hot spots’ that had developed by that time — ‘Law of Crime Con-
centration at place’ (Weisburd 2015). According to it, a small number of places
in an area or city concentrate a disproportionate amount of crime. This law
is supported by research from various countries that demonstrate a consis-
tency in the concentration of crime on street segments. For example, Sher-
man and his colleagues argue that in Minneapolis, over 50% of crimes come
from 3.3% of addresses, while in Seattle, 5.1% of street segments account for
half of the crimes (Sherman, Gartin & Buerger 1989).

Charlotte Gill, Alese Wooditch, and David Weisburd, US research spe-
cialists in Criminology, researched crime trends in Brooklyn Park, Minne-
sota, over 15 years (from 2000 to 2014) and found a high concentration of
crimes in a small number of locations (Gil, Wooditch & Weisburd 2017). Ap-
proximately 2% of street segments generated half of the crimes, and only
0.4% accounted for a quarter of the crimes. Thus, they confirmed the ‘Law
of Crime Concentration at place’. Despite the stability in crime concentra-
tion, Brooklyn Park experienced a gradual decline in crime in ‘hot’ places,
which significantly affected the overall crime rate in the city.

As far as we know, it is currently unknown whether the discussed law
applies to cities in Kazakhstan. If we receive a positive answer to this puz-
zle, it will theoretically allow us to use the developments of the ‘hot spots’
theory to enhance police effectiveness in the country.

Violent crimes and property crimes in urban space

As is known, crimes can vary in nature. Using commonly accepted clas-
sifications, we distinguish two types of criminal incidents that may have a
pronounced spatial specificity:

» Against the person (with or without the use or threat of violence);

* Against property (property crime)

According to statistics, the combined percentage of violent crimes sig-
nificantly lags behind the share of property crimes, with a ratio that varies
approximately as 20:80. However, it is worth noting that in a number of Eu-
ropean countries in recent years there has been a trend towards a decrease
in the number and a gradual equalization of the proportions between these
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crimes (Nelson 2015). Despite the global trend towards a decline in crime
(the so-called the great crime decline (Farrel, Tilley & Tseloni 2014, van Dijk,
Nieuwbeerta & Larsen 2021), where greater emphasis is placed on reducing
the rates of violent crimes, it is precisely violent types of crime that always
attract public attention. This is explained by the relative clarity and high
level of their latency in the case of minor or sensitive (for example, against
sexual integrity) crimes. Moreover, the effectiveness of law enforcement is
assessed in terms of the dynamics of crimes involving or threatening the
use of violence.

Based on this, a decision was made to compare the spatial specificity of
these two types of crime in the two largest cities of Kazakhstan — Astana
and Almaty.

From the perspective of research on the spatial distribution of property
crimes and space, we can only rely on studies predominantly conducted
on Anglo-American material. Martin Andresen and Jordan Wong, Canadi-
an scholars whose research fields are Spatial Analysis (Geostatistics) and
Criminology, respectively, in their study (Andresen & Wong 2023) expected
that schools, parks, and non-profit housing, by attracting youth, would in-
crease the number of motivated criminals and, consequently, the likelihood
of theft would rise. However, the results showed the opposite, indicating
that the chances of theft decrease for these areas.

Crimes such as thefts, robberies, and car thefts can occur with varying
intensity within neighborhoods and districts. For example, homes in Salt
Lake City with well-maintained hedges are less susceptible to theft com-
pared to other homes in the same area. In addition, apartments in Talla-
hassee that are close to the entrance of the complex and do not have a view
of other buildings are more susceptible to theft than apartments within
the building that face other buildings. Micro spatial variations also show
that stores located near uninhabited areas or away from other commercial
points are more likely to be robbed compared to those situated in densely
populated commercial districts (Sherman, Gartin & Buerger 1989).

Marcus Felson, Yanqging Xu and Shanhe Jiang, research specialists in
Criminal Justice and Information Engineering from the US and China, in
turn, analyzed the specialization of property crimes in Detroit and found
that only 22 groups of neighborhoods were hot spots for all five types of
property crimes. At the same time, 167 groups of neighborhoods were con-
sidered hot spots for only one type of crime (Felson, Xu & Jiang 2022). This in-
dicates that the distribution of crimes is uneven and can vary significantly
depending on the area. Kate Bowers, a research scholar from Department of
Security and Crime Science, University College London, analyzing burglar-
ies in non-residential premises, shows that bars are the main generators
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of such crimes, accounting for a third of all incidents. Together with cafes
and restaurants, they are the site of half of all burglaries. At the same time,
incidents occur in more bustling areas in terms of business activity (Bowers
2074).

Thus, crime hot spots represent diverse and dynamic phenomena, the
specifics of which can vary greatly from city to city. In the case of Kazakh
cities, we can only roughly say that they tend to occur in lively and densely
populated places and have a tendency to ‘gravitate’ towards leisure activity
locations.

Data

Several data sources were used for the research. The key one is the in-
formation from the ‘Crime Map’ of the Committee for Legal Statistics and
Special Accounts of the General Prosecutor’s Office of the Republic of Ka-
zakhstan (Official website of the Committee for Legal Statistics and Special
Accounts of the General Prosecutor’s Office of the Republic of Kazakhstan)
(hereinafter referred to as CLSA GPO RK). The map displays points of each
crime in the Republic with basic information about the incident: article,
severity, time of commission, time of registration, type of location (for ex-
ample, private house, shopping center, or entrance). The map reflects infor-
mation from the Unified Register of Pre-Trial Investigations (Agybayeva 2023)
from the first half of the 2010s and is updated daily. This imposes certain
limitations on our analysis, as the register contains only initiated criminal
cases, which, for various reasons, may not comprehensively describe the
criminal situation in the area. More complete data could come from geolo-
cated reports of incidents from emergency service numbers, however, we
do not have such data.

We used information about all crimes that occurred in 2019-2023. At
the same time, most of the analysis was conducted only on data from 2023.
This period was chosen due to the absence of external and internal shocks
occurring in 2020 and 2022 and, possibly, affecting the specifics of crime
distribution in urban space.

In the dataset used for 2023, there are 152,296 criminal incidents. For
accurate description, based on the literature, we identified three groups of
crimes that are expected to have a special spatial specification.

The first of them is theft (Articles 187, 188 of the Criminal Code of the Repub-
lic of Kazakhstan). In the overall array, we find that 66,076 crimes and offenses
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were attributed to theft of varying degrees of severity (i.e., 43%)1. In Astana,
there are 9,057 thefts (14% of all such cases in the country), in Almaty 14,007
(21% respectively). Theft is by far the most common crime in the country.
However, since we are more focused on mass crimes, we exclude serious of-
fenses from this number, as we assume that planned thefts with significant
damage should be studied as cases, rather than through statistical analysis.
As aresult, we will refer to thefts as crimes under Articles 187 and 188, parts
1 and 2 of the Criminal Code of the Republic of Kazakhstan.

The second and third groups of interest to us are robberies and assaults
on one side and violent crimes on the other. However, we encountered the
problem that the number of crimes in each of these groups is insufficient for
statistical analysis. For this reason, we decided to combine these categories
for research purposes. Understanding that robberies and assaults are con-
ventionally considered crimes against property, we emphasize the violent
aspect of these crimes and interpret it in a broad sense (i.e., not always ex-
pressed physically). Thus, we refer to violent crimes as incidents classified
under Articles: 99, 101, 102, 104, 106, 107, 110, 111, 114, 191, and 192 of the
Criminal Code of the Republic of Kazakhstan. In our data, we record 9,671
crimes under these articles (6% of all incidents for 2023). In Astana, there
are 880 cases (9% of all violent incidents in the country), while in Almaty
there are 1,366 (14% respectively).

To conduct the analysis and compare the territories of the cities with
each other, we divided the two studied cities into a grid of hexes with a di-
ameter of 500 m. Each hex was assigned information about the total number
of crimes in its territory, as well as the number of thefts according to vari-
ous articles and parts of the Criminal Code of the Republic of Kazakhstan.

Conceptually, we shift the focus of analysis from the immediate points
of crime commission (one can draw an analogy with pins stuck in a map)
to the study of different areas of the city (analogous to a patchwork quilt).
A simple count of points can only show us the variation of incidents across
the territory of the city. Studying hexes will allow for a multidimensional
analysis by also adding information about the population residing in the
area, the type of development, housing prices, and much more. This will en-
able comparisons of areas based on the characteristics of different crimes
as well as other properties of their socio-economic profile.

To compile this profile, we need data on the properties of each hex. To
achieve this, we used three different sources through which we approxi-

' Due to the specifics of crime registration and their reflection on the map, this
number may not coincide with the aggregated indicators of official statistics.
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mated three characteristics of the area: the number of residents in the hex,
its economic status, and the type of development.

In the first case, we used microdata on the population from the Kon-
tur-Project, specifically prepared for the Republic of Kazakhstan for 2023!
(Humanitarian Data Exchange). The data also represent a grid of hexes with
a diameter of 400 m, which were aligned with the hexes for crimes in the
studied cities.

To assess economic characteristics, data from the krisha.kz website
were used2. To avoid disclosing personal data, only the geolocation of the
advertisement and the indicated price were used. Thus, each hex was as-
signed information about the average cost per square meter of residential
property within it. For hexes where no listings were found, the price was
generated based on the average from nearby hexes. The final values were
winsorized at the 99th percentile. Another economic characteristic is the
business activity in the area. To assess it, each hex was assigned the number
of listings for commercial property rentals. Additionally, to approximate-
ly evaluate the level of industrialization of the space, hexes were assigned
information on whether there is a presence, within them or within 300 m
from them, of an announcement about the purchase or rental of production
or warehouse premises.

As data on building density, we used the OpenStreetMap portal (Official
OpenStreetMap website). Thanks to this, we added information for each hex
about the percentage of its territory that was built up with buildings, as well
as the percentage occupied by park spaces and recreational areas.

In the next section, we analyze only crimes and will use socio-economic
characteristics in the corresponding part later.

Analysis of ‘hot spots’ crime in Astana and Almaty

In the first part of the analysis, we will focus on identifying the main
spatial characteristics of petty thefts and violent crimes in Astana and Al-
maty in the context of identifying the ‘hot spots’ of these crimes and assess-
ing their dynamics.

T We express our gratitude to the Kontur-Project for providing special population
data in the Republic at our request.

2 To save the personal data, only information about the price and geolocation of the
advertisement was collected.
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Astana, the capital of Kazakhstan with a population of over one million
people, ranks second in population among the cities of the country. There is
a high level of crime observed here, as evidenced by data from 2023: during
this period, 20,933 crimes were recorded in the city, which accounts for ap-
proximately 14% of the total number of crimes in Kazakhstan?.

According to media reports, the capital also leads in relative indica-
tors — 127 crimes per 10,000 people (Urankayeva 2023). According to various
media, the highest concentration of crimes is recorded in the old part of
the city — around the central train station (primarily Goethe street), the
Lesozavod area, and the central city market area (Ualikhanov — Seifullin
streets) and in the Abylay Khan Avenue area (Baigenews 2023). An unfavor-
able situation is noted in part of the left bank of the capital — the southeast
area (Uly-Dala and Sauran streets), the Zhagalau area, Kosshygululy street
(Koshina, n.d.). Presumably, these conclusions are based on absolute indica-
tors that only consider the actual number of crimes committed in different
locations without taking into account the number of residents living there.

In turn, Almaty, the former capital of Kazakhstan and the largest city in
the country with a population of over 2 million people, plays a key role in
the economy, science, culture, and production. This leads to the fact that the
city registers the most crimes among all regions of the country. According to
the data used by the Criminal Procedure Code and Statistics of the Republic
of Kazakhstan, 26,846 crimes were recorded in 2023, including 14,007 thefts
(i.e., just over half of all incidents).

To provide some characterization of the immediate distribution of
crimes in space, we must first understand how meaningful this is, i.e., do
the data used satisfy the ‘Law of Crime Concentration’? A positive response
will allow us to investigate incidents in more detail, whereas in the negative
case we will not be able to identify the ‘hot spots’.

Law of Crime Concentration and the Megacities
of Kazakhstan

If the ‘Law of Crime Concentration’ holds true for the cities of Kazakh-
stan, we can expect that a small number of areas in the city account for the
overwhelming majority of crimes. To illustrate this, let us refer to Table 7,
which presents such ratios. The first numerical column indicates the per-
centage of urban space where all (i.e., 100%) crimes occurred. The last three

1 Let us remind you that our data may not fully coincide with the aggregated values.
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columns show the percentage of crimes in the hexes that correspond to 3%,
5%, and 10% of the city’s area, respectively. For example, in the first row
(‘Entire city area’ — ‘Astana’ — ‘Total crimes’), the value ‘55%’ is found in
the ‘3%’ column. This means that 55% of all crimes in Astana occur in 3% of
the urban territory.

Percentage of
Percentage | crimes (by columns)
of space that |  43nd percentage of
Sample accoulr:ts space (by rows),
for100% of | \where they occur
crimes

3% 5% | 10%

Total crimes 29% 55% | 71% | 89%

Al Astana | Petty thefts 20% 61% | 77% | 92%

territory Violent crimes 10% 65% | 81% | 100%

of the Total crimes 44% 38% | 50% | 70%

cit

Y Almaty | Petty thefts 35% 44% | 57% | 77%

Violent crimes 18% 43% | 57% | 80%

Total crimes 70% 22% | 29% | 46%

Only Astana | Petty thefts 66% 26% | 35% | 52%

detr:se Violent crimes 41% 28% | 39% | 58%
urban

develop- Total crimes 84% 18% | 25% | 39%

ment Almaty | Petty thefts 77% 21% | 30% | 45%

Violent crimes 52% 23% | 32% | 47%

Table 1. The ratio of the percentage of crimes to the percentage of the city area where
they occur.

Thus, the highest concentration of crime is noted in Astana. Here, one-
third of the urban environment becomes the site of 100% of crimes. More-
over, approximately half of all offenses are recorded in just 3% of urban
space. For clarity, this area can be compared to the distance from the Cen-
tral Mosque to Saraishyk street between Kabanbay Batyr and Mangilik El
streets. In Almaty, criminal activity is more evenly distributed compared
to Astana and covers 44% of the urban territory. However, about 70% of
all crimes are concentrated in 1/10 of urban locations, which corresponds
to the area of the Nauryzbay district. Accordingly, we can confidently state
that the examined Law works for the megacities of Kazakhstan as well.
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However, this approach has a significant weakness, as the administra-
tive boundaries of both capitals include large uninhabited areas, which
makes the ratio of crimes to urban space more pronounced. A large portion
of crimes in both cities occurs in urban areas characterized by the highest
population density. Often, this refers to the central part of the city, while the
outskirts or suburbs have a less pronounced criminal background.

To provide a more balanced assessment, we also analyze only the terri-
tory with predominantly high-rise and dense development. Conditionally, it
can be called the urban center in the broadest sense of the word. The results
are presented at the bottom of Table 7.

If we base the analysis solely on dense urban development, the con-
clusions take on a more conservative character. 100% of committed crimes
occur in 70% of the territory of Astana, which makes the proportions less
pronounced. In the context of petty thefts and violent crimes, we observe
a somewhat greater difference in the ratio (66% and 41% respectively). In
Almaty, similar relationships can be recorded.

However, given that about half of crimes occur in almost all cases on
10% of urban territory, we can speak of adherence to the Law of spatial
distribution of crime, but in significantly fewer situations. Thus, the sub-
sequent analysis is intended to focus more on the spatial distribution of
criminal activity of approximately half of all criminal incidents, rather than
to describe them completely.

It is also worth noting that the use of a strategy based on the analysis of
‘hot spots’ is not a universal method applicable to all types of crime, as some
of them do not have a spatial attachment (corporate crimes, cyber fraud,
remote crimes) or it is not as pronounced (classic frauds).

‘Hot spots’ of Astana

In this section, we will analyze the spatial distribution of crimes in the
city. Astana and Almaty, paying special attention to the issue of identifying
‘hot spots’ in urban space. It is important to note that our results will not
duplicate crime distribution maps in urban space (which you can find in
the Appendix), as crime is a deeply social phenomenon. This means that the
number of crimes in any given area often reflects not the criminality of the
territory, but its population. In order to understand where the most crimes
occur, we take not the absolute value (the number of crimes per hectare),
but the relative value — the number of crimes per 1000 residents per hect-
are. Thus, we can understand which areas require more attention from law
enforcement, despite a small number of criminal incidents.

In modern criminology, several approaches have been developed to
identify hot spots, i.e., areas where an anomalously high number of crimes
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occur. We prefer the Getis-Ord Local Gi (or Gi-statistics) (Getis & Ord 1992;
Fortin & Dale 2009), as it allows us to identify not individual hexes of space as
‘hot’ or conversely ‘cold’, but to construct entire problematic areas. Howev-
er, this approach has a weakness, as it pays less attention to isolated hexes
with a high number of crimes (for example, shopping centers).

More formally, using Gi-statistics, we compare the environment of each
hex (let’s call a certain hex X1) with the environments of other randomly
selected hexes (for example, X2, X4, and so on) in our data. We are inves-
tigating how the environment X1 may randomly occur in our data. If X1 is
non-random, we say it is a ‘hot’ or ‘cold’ spot. To understand which one it is,
we assess the difference between the environments X1 and a set of random-
ly selected environments of other hexes (X2, X4, etc.). When comparing, the
more crimes in X1, the more confidently we call it a hot spot, and the fewer
crimes, the more we call it a cold spot.
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Figure 1. Gi-statistics for crimes per 1000 residents in the urban area of the City of As-
tana.

The graph is interactive. Hover over the area of interest to find out its value.
To change the scale of the assessment, switch the tab at the top. Urban
development refers to the area of the city without sparsely populated outskirts.

* Articles 187, 188 Part 1, 2 of the Criminal Code of the Republic of Kazakhstan.

** Articles 99, 101, 102, 104, 106, 107, 110, 111, 114, 191, 192 of the Criminal Code of
the Republic of Kazakhstan.
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Let us remind you that we are analyzing the number of crimes (violent
and minor thefts) per 1000 residents in a hex.

We will analyze the relationship between location and crime rates in
Astana, considering the number of crimes committed per 1000 residents.
Figure 1 presents a map of Gi-statistics, where ‘hot spots’ are highlighted in
red spectrum, and the blue spectrum indicates ‘cold spots’, i.e., statistically
low crime numbers. Colorless areas indicate the absence of statistical sig-
nificance, i.e., neighboring areas with similar hexes could have arisen by
chance due to fluctuations in various common causes of crime.

As shownin figure 1, the law of crime concentration has been confirmed
in relation to violent and property crimes in Astana. Thus, both petty thefts
and criminal incidents involving violence in a broad sense occur more fre-
quently in the city center, where there are large flows of people, rather than
closer to the outskirts, thereby partially mirroring the population density
map. It has also been found that the districts of the city located on the right
bank of the capital are more susceptible to the specified types of crimes.

Now let’s examine the distribution of crime across the city’s territory in
more detail. In urban folklore, it is traditionally believed that the most crim-
inal areas in Astana are the Saryarka district and marginalized parts of the
city such as Lesozavod, Kirpichny, the markets Artem, Alem, etc., the train
station area and its adjacent territory. However, from the perspective of rel-
ative values, this is not always the case. As a result of the analysis of Gi-sta-
tistics, the most pronounced hot spot of violent crime in Astana is located in
aresidential area of the city characterized by uniform Khrushchyovka-style
buildings. At the same time, this is the territory around the campus of ENU,
gradually extending towards the area of the 7th clinic, which is notable for
its dense construction and a high degree of affordable rental housing. The
sharpness of criminality decreases closer to the southeast, which is also an
area of rental housing, but possibly due to the differences in the type and
nature of housing (the private sector area), the criminogenic effect gradual-
ly loses its strength.

To some extent, we can identify both a hot spot and the areas of the Wa-
ter-Green Boulevard, smoothly continuing the trend towards the Botanical
Garden. Despite its relatively prosperous reputation, this area may attract
not only tourists but also criminals. It is possible that these reasons may be
related.

The minimum level of violent crime is noted in the European quarter
of the capital, in the residential area of the new train station, the industrial
part of the city, and in the residential areas near the shopping center Khan
Shatyr and partially in the Kurgaldzhin highway area. In the case of minor
property crimes, similar spatial patterns have been established. Despite the
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small number of crimes, the ENU area with territories within a couple of
kilometers to the southeast and northwest stands out as a ‘problematic’ area
when considering the number of residents living there. Minor thefts are less
represented on the outskirts of the city, in elite residential areas of the left
and right banks, and in industrial zones.

Overall, in Astana, violent and property crime exhibit similar patterns
of distribution across the city’s territory. However, the scale of coverage of
urban space by minor thefts is significantly greater compared to violent
types of crime. While the former have distinct ‘zones’ or ‘belts’, the latter are
more sporadically dispersed throughout the city.

‘Hot spots’ of Almaty
Let us consider Figure 3 with the distribution of violent crime and minor
theft per 1000 residents.
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Figure 3. Gi-statistics for crimes per 1000 residents in the urban development of Al-
maty.

The graph is interactive. Hover over the area of interest to find out its value.
To change the scale of the assessment, switch the tab at the top. Urban
development refers to the area of the city without sparsely populated outskirts.

* Articles 187, 188 Part 1, 2 of the Criminal Code of the Republic of Kazakhstan.

** Articles 99, 101, 102, 104, 106, 107, 110, 111, 114, 191, 192 of the Criminal Code of
the Republic of Kazakhstan.
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In Almaty, property crime is concentrated in the city center — the most
criminally active areas are characteristic of the Almalinsky, Bostandyk, and
Alatau districts. The main attractors are places of mass gathering of peo-
ple — train stations, car service centers, markets; spaces intended for lei-
sure; residential areas with uniform dense construction. At the same time,
in the hexes located in the foothills of the city (Mountain Giant), there is a
statistically small number of crimes, which may be explained by the low
population density in those areas and a fairly prestigious socio-economic
status. We can also observe a certain spike in crime in the Medeo complex
area.

The map of violent crimes is almost identical to the distribution of
property crimes in Almaty. However, violent incidents occur several times
less frequently than minor thefts. From a geographical perspective, violent
crimes are represented by several hotspots — Almaly district, Auezov dis-
trict, Nauryzbay district, Tuksib district.

The dynamics of hot spots from 2019 to 2023

In the case of analyzing ‘hot spots’, researchers are often more interested
in the temporal aspect of crime rather than its spatial aspect. We also could
not overlook this question and studied how hot spots in the city changed
from 2019 to 2023. The results for Astana is represented in Figure 5, while
Almaty is shown in Figure 6. However, to understand the graph, it is neces-
sary to provide explanations regarding the methodology of its calculations.

To assess the dynamics of crime changes in the city, we obtained Gi-sta-

tistics from the previous section for all crimes in the studied cities over the
years for five years. It is worth noting that we used population data for the
area only for 2023, due to the lack of similar sources for previous periods.
As a result, for each hexagon in each year, we obtained two parameters:
statistical significance, by which we can classify the hexagon as a point for
analysis, and the value of the Gi-statistic, which indicates whether it will be
a ‘hot’ or ‘cold’ point.

After this, based on existing classifications, we identified several groups

of hexes with different temporal dynamics:

1. Territories that had statistical significance for five or four years in
the studied period. For them, we conducted the Mann-Kendall test,
which shows the monotonicity of the growth of the Gi-statistic value
in the studied period. The test could show values from -1 (rapid and
constant decline) to 1 (rapid and constant growth). If the test value
was greater than 0.5, we marked the hex as ‘Hot, Growing’; if less
than -0.5 — ‘Hot, Fading’; and for values between -0.5 and 0.5 —
‘Hot, Uncertain Dynamics’;
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2. If a point had statistical significance for two or three years in the

studied period, it was categorized as ‘Hot, unstable’;

3. If a point gained significance only in 2023 or the year before, we

recorded it as ‘Hot, new’.

The graphs below present the distribution of points by these types. We
propose to analyze only the categories of ‘growing’, fading’, and ‘new’.

Thus, in the case of Astana, we observe that petty thefts in the old part
of the city are gradually declining, while the statistical values for similar
crimes in the area of Central Park, Nurzhol Boulevard, Presidential Park, and
Mega Silk Way are steadily increasing. As expected, we also record new hot
spots in the area of new construction in the west and south of the city. A rare
exception to the stable growth of statistics in the northern and eastern parts
of the city is the ENU named after Gumilyov, which may be explained by the
increase in the number of students at the university.

If the decline in the effect of petty thefts in the ‘Tselinograd’ part of the
city is characterized by a significant and related spatial area, then violent
crimes exhibit the same trend only in certain ‘episodic’ hexes. At the same
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Figure 5. Dynamics of ‘hot spots’ for crimes per 1000 residents in the city of Astana
from 2019 to 2023.

The graph is interactive. Hover over the area of interest to find out its value.

* Articles 187, 188 Part 1, 2 of the Criminal Code of the Republic of Kazakhstan.
** Articles 99, 101, 102, 104, 106, 107, 110, 111, 114, 191, 192 of the Criminal Code of
the Republic of Kazakhstan.
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time, for almost the entire left bank of the capital, the relative increase in
the studied indicator for violent crimes is a relatively new phenomenon.

Transitioning to the context of Almaty, we expect to see the emergence
of new ‘hot spots’ in the areas of new residential developments in the west
and north of the city. At the same time, one can observe the emergence of
violent crime points in the private sector in the southwest. The distinction
between the two studied types of crimes can also be seen in the patterns of
fading ‘hot spots’. The gradual decline of violent crimes is characteristic of
the Mega-Park area, in the space from the Green Bazaar to Raiymbek Ave-
nue and in the vicinity of the PKiO Family park. The effect of petty thefts
decreases in certain hexes to the west of the lake. Sairan, in the territory of
Medeu, while it grows in the area around the car market Zhibek Zholy and
Mega Center.

In our interpretation, we wanted to note that the presented analysis
speaks not to the dynamics of growth or decline number of crimes, but to
the change in the ‘weight’ of a particular hex in the overall picture of crime
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Figure 6. Dynamics of ‘hot spots’ for crimes per 1000 residents in the city of Astana
from 2019 to 2023.

The graph is interactive. Hover over the area of interest to find out its value.

* Articles 187, 188 Part 1, 2 of the Criminal Code of the Republic of Kazakhstan.

** Articles 99, 101, 102, 104, 106, 107, 110, 111, 114, 191, 192 of the Criminal Code of
the Republic of Kazakhstan.
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in the city over five years. At the same time, we analyze crime in relative
terms — as the number of incidents per 1000 residents of the hex.

The relationship between crime and socio-economic
characteristics

In the previous section, we provided a general description of the dis-
tribution of petty thefts and violent incidents in two megacities of Kazakh-
stan. However, this analysis gives us too few answers regarding the relation-
ship between crimes and the socio-economic characteristics of the space in
which they occur. Understanding such relationships will allow us to better
comprehend the causes of spikes in criminal activity in a given area and
more effectively develop crime prevention policies. To clarify this issue, we
will use regression analysis.

Categories of crime places

To contextualize this part, we will start with a rhetorical question. From
the perspective of spatial characteristics, can we compare theft in a park
and theft in a shopping center? Based on the research tradition, we tend to
give a negative answer, as different territories generate or attract crimes
differently. For example, a shopping mall is an expected point of concentra-
tion for criminal incidents and does not require special spatial analysis (at
the city level), unlike thefts on the streets. To understand the characteristics
of places where crimes occur, we need to analyze only those locations that
cannot generate or attract crime by themselves and are considered as cases:
in private sectors, apartment buildings, and adjacent properties, in public
street spaces. The data used in the Crime and Security Analysis of the Repub-
lic of Kazakhstan records more than fifty diverse types of crime locations.
To simplify the analysis, we classified all locations into ten main groups. As
shown in Table 2, in Astana, property crime is predominantly localized in
commercial establishments (29%), in multi-story residential buildings and
their adjacent areas (14.5%), and on the streets of the city (10.5%). In Almaty,
the trend is similar; however, the list of primary locations for property
crimes is supplemented by the private residential sector and transportation
facilities: commercial establishments (25.7%), street public spaces (17.8%),
transportation facilities (11.2%), private non-commercial property (9.9%),
multi-apartment buildings and adjacent property (9.1%).
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In Astana, there is a trend of violent crimes predominantly occurring
in public spaces (37.7%), i.e., in higher education institutions, educational
and medical facilities, and others. Next in prevalence are places such as
apartment buildings (16.9%) and the private residential sector (8.5%). In Al-
maty, the violent nature of crimes is noted in half of the cases on the streets
(50.1%). Besides street spaces, crime involving violence in a broad sense oc-
curs more often in private residential premises (13.5%) than in multi-story
buildings (5.7%).

Astana Almaty
Crime scene Minor Violent Minor Violent
thefts crime thefts crime
Multifamily houses and adjacent 1112 149 994 77
property (14.5%) (16.9%) (9.1%) (5.7%)
Private (non-commercial) 373 75 1086 184
property (4.8%) (8.5%) (9.9%) (13.5%)
Public outdoor spaces 807 332 1955 683
(10.5%) (37.7%) (17.8%) (50.1%)
Cultural, educational, 570 68 633 36
recreational, and GRB facilities (7.4%) (7.7%) (5.8%) (2.6%)
Public goods (indoors) 119 7 111 10
(1.5%) (0.8%) (1%) (0.7%)
Industrial and warehouse 39 0 45 2
premises (0.5%) (0%) (0.4%) (0.1%)
Commercial properties 2231 57 2816 28
(29%) (6.5%) (25.7%) (2.1%)
Transport facilities 415 9 1231 6
(5.4%) (1%) (11.2%) (0.4%)
Other facilities 1932 163 1949 313
(25.1%) (18.5%) (17.8%) (23%)
Total 7694 880 10961 1362
(100%) (100%) (100%) (100%)

Table 2. Number of crimes committed broken down by criminal articles against
property (percentage of all crimes is in parentheses).

It is worth noting that despite the interconnection of categories, we pro-
ceed from the position of the diversity of crimes depending on socio-eco-
nomic characteristics and the strategies of the criminal. For this reason, we

86



Dmitry Serebrennikov, Asem Kusmanova.. The place of crime cannot be changed? ...

exclude from the analysis cultural-educational, recreational, and GRB ob-
jects, as well as commercial, transport, production, and warehouse prem-
ises. Analysis in these categories will reveal specific types of objects where
crimes occur. For example, by studying thefts in places of public goods, we
will create a map of schools, hospitals, and universities in the city.

For the three selected categories — private (non-commercial) property,
multi-apartment buildings, and street public spaces — such complexities, in
our opinion, are not so significant. We assume that crimes in these spaces
are distributed throughout the city without strict ties to specific types of
objects, and studying their connection with socio-economic characteristics
will provide more informative results for understanding and preventing
this phenomenon.

Analytical strategy

Thus, for Astana and Almaty, we will analyze changes in the number
of two types of crimes (minor thefts and violent crimes) in the hex. Within
each type of incident, we distinguish three samples based on their locations:
in private (non-commercial) property, multi-apartment buildings, and adja-
cent property, as well as in public street spaces.

Since up to 80% of the values in the dependent variables are represent-
ed by zeros, the number of crimes is countable and varies from 1 to 10,
there is overdispersion between the mean and standard deviation, and the
distribution of zeros is non-random and related to non-zero values, we opt-
ed for negative binomial regression (negative binomial regression) as the
key method for analysis.

To study the relationship between the characteristics of a place and the
number of crimes, we evaluate a model of the form:

Number of thefts’ = Place characteristic; + Spatial lag, + District, + Error,

Where Number of thefts? is the number of thefts of type s in hex /. Place
characteristics ; are represented by the following independent variables for
each hex i:

* Number of residents in the hex (in thousands);

» Selling price of housing (in 10 thousand rubles);

* Level of business activity. An ordinal variable that we operational-
ize through the number of advertisements for the rental of commer-
cial premises in the hex. For comparability of results between cities,
we coded the absolute number of variables into three categories,
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where the reference point is the absence of advertisements in the
hex. Among the remaining observations, the lower half of the me-
dian is termed ‘moderate level’, while the upper half is termed ‘high
level’ of business activity.

The presence of industrial premises in the hex. Dummy variable. In the
presence of or at a distance of 300 m. From him, advertisements for the
rental of production premises, the variable took a positive class;

Percentage of buildings in the hex from the total area (in 10%);

Percentage of parks in the hex from the total area (in 10%);

Distance from the city center (in km). This measure is used for a rough
assessment of the spatial characteristics of the hex’s location.

The distribution of descriptive statistics for the listed variables is pre-
sented in the Appendix in Table A2.

Spatial lag; — refers to the average value of the dependent variable in
the surrounding hexagon. Thus, we account for how the density of crimes
in a certain space is related to the surrounding territory (i.e., the spatial
effect). This will allow us to separate the effects of other variables (such as
population) from what is called ‘spatial diffusion of crime’ — in location X,
there may be many criminal incidents because crime has increased in the
adjacent space.

The district; represents the fixed effect of the district for Astana and Al-
maty for hex j, while the error; is the error. For each of the models, robust
errors are calculated with clustering by the districts of the city in the case of
Astana and Almaty.
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The ‘portraits’ of tly
Results of the ana

pical theft and violent crime.

ysis.

What spatial characteristics are associated with the level of violent
crimes or thefts? To answer this, we will refer to 7ab/es 3 and 4.

Minor thefts

Violent crimes

Multi-apartment | Private | Street Multi- Private | Street

buildings houses | spaces |apartment| houses | spaces

buildings

Population (in 2.622"* | 5.040™ 1.911* 1.837" | 8.281" | 2.307™
thousands) (0.169) | (0.285) | (0.297) | (0.236) | (0.833) | (0.078)
Selling price per | 0.892 0.836 0.845* 0.893 1.060 0.915
m2 (in 10 thou-
sand tenge) (0.061) | (0.110) (0.086) (0.277) | (0.305) | (0.093)
Level of busi- 2.528™ | 1.931 2.644" 2.043 | 2.122™" | 2.439"™
ness activity
(moderate) (0.187) | (0.400) (0.154) (0.639) | (0.211) | (0.129)
Level of busi- 2.096™ | 1946 | 2177 2.783 1.429 | 2.440™
ness activity
(high) (0.106) | (0.422) (0.159) (0.742) | (0.321) | (0.269)
Presence of 0.911 0.961 1.156 0.864 1.440 1.069
industrial prem-
ises in/near the (0.455) | (0.404) (0.198) (0.464) | (0.339) | (0.265)
hex
Percentage of 1.255"* | 1.272* 1.299* 1.516™ | 1.127 | 1.361™
buildings in the
hex from the
total area (in (0.064) | (0.099) | (0.130) (0.122) | (0.163) | (0.053)
10%)
Percentage of 1.066 1.162 1.142* 0.819 0.885 1.143
parks in the hex
fromthe total | (0,075) | (0.086) | (0.053) | (0.112) | (0.131) | (0.069)
area (in 10%)
Distance from 0.740™ | 0.860"* | 0.764" 0.771* 0.961 | 0.816™"
the city center
(in km) (0.030) | (0.005) (0.023) (0.117) | (0.051) | (0.053)
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Minor thefts Violent crimes
Multi-apartment | Private | Street Multi- Private | Street
buildings houses | spaces |apartment| houses | spaces
buildings
Spatial lag 1.384™ | 1.329 1.482™ | 2.652" 1.389 |1.786™
(0.072) | (0.176) | (0.108) (0.485) | (0.869) | (0.151)
Constant 0.755 | 0.130™ 0.639 0.124 | 0.005"™ | 0.135™

(0.419) | (0.296) (0.644) (2.092) | (1.779) | (0.696)

District Yes Yes Yes Yes Yes Yes
Num.Obs. 3497 3497 3497 3497 3497 3497
AIC

In parentheses are robust standard errors clustered by city districts

The coefficients are exponentiated to obtain the incidence rate ratio

*p<0.05 " p<0.01, "™ p<0.001

Table 3. Negative binomial regression for the city of Astana.

As shown by the analysis in Table 3, the strongest predictors are the
population size, the level of business activity, and the density of residential
buildings in relation to each other.

The largest positive effect on the number of minor thefts and violent
crimes is associated with the number of residents in the hex. Especially con-
cerning the criminal situation in the private residential sector. For example,
with an increase in the total number of residents in a hex with crimes in the
private sector by 1,000 people, the number of minor thefts in that area will
increase by 400% and violent crime by 700%. Perhaps such a large differ-
ence is due to the lower population density in this type of housing. In this
case, the effect of an additional thousand residents on crime in apartment
buildings and on the streets of the city provides a more balanced picture —
an increase of 80%-160% under otherwise equal conditions.

The level of business activity as a factor that can affect the dynamics of
crimes also has a positive significance. If there is moderate business activity
in the hex (the number of office rental advertisements is less than or equal
to three), the expected number of thefts in apartment buildings and on the
streets in Astana will increase by approximately 150%. A similar effect of
the business activity predictor is observed in relation to violent crimes in
street areas and, somewhat lower, in the private sector (110%). A high level
of business activity overall shows similar effects: from 110% to 140%.
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The density of urban development is also significant in the probability
of committing crimes. With a 10% increase in the density of a hexagon’s ter-
ritory, the number of petty thefts increases by 20% in all three main crime
locations, while the number of violent incidents will increase by between
10% and 50% depending on the specifics of the location.

In the regression results, there are predictors that are associated with
dependent variables not only positively but also negatively. That is, with
their increase, the number of crimes decreases. Such variables include the
distance from the city center and real estate prices. If the hex is removed
by 1 km. from the center further than another with the same other charac-
teristics, it will have, on average, 20-25% fewer thefts and almost the same
amount fewer violent crimes in high-rise buildings and in the street space
of the city. This predictor has no effect on the distribution of violent crime
in the private sector.

Regarding the connection with the economic characteristics of the area,
it can be observed that if the price of real estate in the area of Astana in-
creases by 10,000 tenge, the potential number of street thefts decreases by
8%. In the case of other types of spaces or violent offenses, the price of hous-
ing in the hex does not have any effect.

The predictor ‘percentage of park area in the hex relative to the total
area (at 10%)’ has an expectedly pronounced positive correlation in the case
of street thefts (15%).

The significance of the spatial effect has been identified in the case of
property and violent crimes in apartment buildings and on the streets. That
is, if the specified types of crimes show a positive trend in a certain hex,
an increase in similar crime is expected in neighboring hexes. This effect
is most pronounced (however, at the borderline significance) in the case of
violent crimes in apartment buildings. That is, if an average of one incident
of this type occurs in the surrounding hex, then in the hex itself, approxi-
mately 160% (or at least one and a half times) more crimes are expected, all
else being equal.

At the same time, no significant relationship was found between the de-
pendent variable and the number of industrial objects in the urban space.

The criminal profile of Almaty is largely determined by the same pre-
dictors that are significant for the space of Astana. However, some differenc-
es are recorded. Let us consider them in more detail in Table 4.

In Almaty, the predictor ‘the number of residents living in a hex’ has
a strong and significant effect in the case of property crime, regardless of
the location of the incident. Adding 1000 residents to the hex increases the
expected number of thefts by 50%. Moreover, the effect is also observed in
relation to violent crime in public spaces (about 45%).
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A factor such as the area of development in the hex demonstrates a
stable positive correlation in predicting both property incidents and violent
crimes. With each percentage increase in development in the hex relative
to the total area, the expected number of thefts and violence increases on
average by 30%.

In Almaty, the factor of business activity has an abnormally high signif-
icance on the commission of crimes. Thus, the more the business sector is

Minor thefts Violent crimes
Multi-
Multi-apartment Private | Street apart- | Private | Street
buildings houses | spaces ment houses | spaces
buildings
Population (in 1.572"" | 1.524™ | 1.479" 1.664 1.275 | 1.423°
thousands)

(0.128) | (0.065) | (0.144) | (0.393) | (0.170) | (0.146)

Selling price per 1.010 | 0.996 0.924* | 0.801™ | 1.142" | 0.963

m2 (in 10 thou-
sand rubles) (0.061) | (0.070) | (0.038) | (0.077) | (0.065) | (0.050)

Level of business | 2.478" | 1.718™ | 2.256™ | 3.960™" | 1.744" | 2.098™*
activity (moderate) | 107 | (0.128) | (0.073) | (0.391) | (0.253) | (0.203)
Level of business | 3.863"" | 2.291™" | 3.160"" | 2.690" | 2.042" | 2.826™"
activity (high) (0.183) | (0.157) | (0.121) | (0.499) | (0.288) | (0.240)

Presence of indus- | 0.794* | 1.326" 1.079 0.760 0.953 0.939

trial premises in/
near the hex (0.113) | (0.106) | (0.096) | (0.336) | (0.238) | (0.224)

Percentage of 1.379™ | 1.256™ | 1.329™ | 1.539"™" | 1.311"" | 1.368™"

buildings in the

hex from the total | (0.066) | (0.072) | (0.057) | (0.115) | (0.050) | (0.066)
area (in 10%)

Percentage of 0.960 | 0.917 1.097 1.019 | 0.819 | 1.098
parks in the hex
from the total (0.056) | (0.094) | (0.060) | (0.141) | (0.159) | (0.074)

area (in 10%)

Distance from the | 0.905™ | 0.924* | 0.891™ 0.948 | 0.852**| 0.862""

city center (inkm) | ¢ 535) | 0.039) | (0.031) | (0.124) | (0.044) | (0.032)
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Minor thefts Violent crimes
Multi-
Multi-apartment Private | Street apart- Private | Street
buildings houses | spaces ment houses | spaces
buildings
Spatial lag 1.654™ | 1.747"* | 1.516™ | 5.227" | 1.972 | 1.905™
(0.067) | (0.044) | (0.048) | (0.832) | (0.460) | (0.116)
Constant 0.134™ | 0.386 0.448 0.007" | 0.236 | 0.206™

(0.702) | (0.639) | (0.572) | (2.352) | (0.808) | (0.527)

District Yes Yes Yes Yes Yes Yes
Num.Obs. 3187 3187 3187 3187 3187 3187
AIC

In parentheses are robust standard errors clustered by city districts

The coefficients are exponentiated to obtain the incidence rate ratio.

“p<0.05 " p<0.01,™ p<0.001

Table 4. Negative binomial regression for AlImaty

represented in the area, the greater the number of crimes (property and vi-
olent) one should expect. The effect is particularly pronounced in the case of
violent crimes in multi-apartment residential buildings and the surround-
ing area (about 400%).

In addition, a significant negative correlation is observed with the pre-
dictor ‘distance from the city center’. If the hexagon is removed from the
center by 1 km and more, there will be 10% fewer thefts of all three types
and 15% fewer violent crimes in residential areas and on the streets.

The economic factor in the distribution of crime in Almaty has an am-
biguous effect. In relation to violent crime in the private sector, it has a pos-
itive effect (an increase in housing prices leads to a 15% increase in the
expected number of crimes), while with the dynamics of street thefts and
violent crimes in high-rise buildings, this predictor is negatively correlated
(by 20% and 8% respectively).

A similar trend was identified in the analysis of the significance of such
a factor as ‘the presence of industrial objects in the hex’. In particular, this
factor has a negative impact on property crime in apartment buildings,
while it has a positive impact on thefts in the private housing sector. That is,
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if there are production facilities in the hex, the potential number of thefts
decreases by 20% in the first case, while it increases by 30% in the second.

The analysis did not reveal a connection between the distribution of
crimes in the urban space of Almaty and the presence of a park zone in this
space.

Regarding the spatial effect, a strong significant effect of mutual influ-
ence of the criminal situation in urban spaces on each other has been iden-
tified in Almaty, just as in Astana. Particularly noteworthy is the strength
of the spatial effect of violent crimes in high-rise buildings (the number of
crimes increases by 420%). That is, let’s take, for example, a hex in an area
with high-rise construction. If we can average one assault in the six sur-
rounding hexes, the likelihood of a violent crime occurring in the discussed
hex increases by 420%.

A comparative analysis of the distribution of property and violent
crimes in the cities of Astana and Almaty showed that, all else being equal,
the commission of these types of crimes in the city is determined by:

» Alarge resident population;

* High building density;

* Ahigh level of business activity;

» DPositive criminogenic dynamics in neighboring areas;

* (Close proximity to the city center.

In addition to the listed predictors, an inverse relationship was iden-
tified in Astana between the socio-economic profile of the district and the
likelihood of crimes occurring in it. We also found that the neighborhood’s
proximity to parks differently affects the dynamics of crime in Astana de-
pending on the type of building and housing structure. The presence of in-
dustrial facilities within or near the hex reduces the number of thefts in
apartment buildings in Almaty. In Almaty, the price of real estate also has a
different effect for different types of spaces where the crime occurred.

‘Latent hot spots’. In which spaces do more thefts
occur than predicted by the model?

Above, we examined a typical minor theft and a violent crime in the
two largest cities of Kazakhstan. However, due to the statistical nature of
our conclusions, it is not possible to provide a comprehensive explanation
of the phenomenon under study. In the statistical analysis of social phenom-
ena, the model used can explain the presence and strength of the relation-
ship between phenomena for most, but not all observations. It can be ex-
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pected that a number of hexes in space do not conform to general patterns
and should rather be considered separately. In this case, for the model, they
will be a kind of ‘blind spots’. For example, according to the model, hex X
should have a certain number of crimes as it possesses certain characteris-
tics. However, in real data, we observe significantly fewer or more criminal
incidents.

Such exceptions to the rules require separate analysis and are subject
to study using the case study method. In our work, we refer to these zones
that deviate from the analysis as ‘latent hot spots’ and argue that latent
hot spots deserve no less attention, as they can shed light on unaccounted
but nonetheless important factors causing the commission of crimes. This
knowledge about atypical determinants of crime rates will enhance the ef-
fectiveness of preventive work by law enforcement agencies.

Figure 7 shows the hexagons where the difference between the actual
number of crimes and the expected number based on modeling results ex-
ceeds five. The color reflects the magnitude of this difference. It is presented
in absolute values, which are unique to each type of territory, crime, and
city, and therefore is not provided on the graph as numbers. For this reason,
we will only consider hexagons of saturated color for analysis.

The study of latent hot spots in Astana demonstrates that they are pri-
marily identified in sparsely populated areas. As shown above, the statisti-
cal model established a connection between the number of residents in an
area and the frequency of crimes committed in that area. According to this
logic, crimes should occur significantly less frequently on the outskirts of
the city, but as the analysis shows, in some cases they are recorded anoma-
lously more often. Such areas in Astana are:

* Private sector of the village Talapker;

» Private sector on Dosmambet Zhyrau;

* Vacant lots near Ob’yezdnaya street;

* The area of the cemetery near the Karaganda highway;

*  Koksai street in the village of International;

* Dacha communities near the village of Prigorodny;

* Cottages under construction on Uly Dala Street.

In the specified areas, an unusually large (in the context of modeling)
number of registered street violence is recorded. Property street crimes are
noted in the Koktal microdistrict (Tlendiyev), on the outskirts near the street.
Northern Bypass, on the Kurgaldzhin highway, and again in the territory of
the suburban dacha areas.

A significant number of violent crimes are observed on Turan avenue
near the park, on Nurzhol Boulevard, and in the vicinity of Sauran-Orynbor
streets. Minor thefts are registered unusually often on the street. Kaban-
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Figure 7. The difference between predicted and actual values for urban development
in Astana*

The graph is interactive. Hover over the area of interest to find out its value. To
switch cities, click the tab at the top. In the upper right corner, you can select
the type of territory.

* . . . . . .
Hexagons with a difference of 5 or more crimes are visualized. Color saturation
indicates the difference. Values are not scaled.

** Articles 187, 188 parts 1, 2 of the Criminal Code of the Republic of Kazakhstan.

*** Articles 99, 101, 102, 104, 106, 107, 110, 111, 114, 191, 192 of the Criminal Code of
the Republic of Kazakhstan.

bai Batyr area near Nazarbayev University, in the private sector along the
embankment, in the ‘Astana’ park, and in the European quarters near the
Presidential Park.

Itis possible that the identified latent crime hotspots are due to the char-
acteristics of the space. In almost all cases, these are uninhabited territories.
The likelihood of remaining unnoticed and leaving the crime scene in such
situations is high. One cannot exclude the factor of ‘patrol districts’, where
law enforcement officers ‘mark’ all incidents with an undefined location of
the crimes on certain objects.

In Almaty, the patterns of latent hot spots coincide. These are mainly ar-
eas with infrequent flows of people or private sectors closer to the outskirts
of the city. Thus, violent street crimes are anomalously often recorded here:

* The cemetery ‘Batys Ziraty’ (western part of the city);
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* A construction site in the Algabas microdistrict (possibly a ‘duty

area’);

» The private sector on Akbulak Street;

* North Ring Highway;

* Medeu.

Violent crimes in high-rise buildings are registered in the Kalakman-2
microdistrict, particularly in its upper (Shalyapina-Ashimova) and lower
parts (Rayimbek Avenue — Alty Alash). Incidents also frequently occur in
the industrial areas of the Alatau district on Nemirovich-Danchenko streets.

Unexpected indicators of street property crime have been identified in
the Turkibsky district around Medeu and higher in areas characterized by a
high socio-economic status. In the area of multi-story residential buildings,
petty thefts occur in the Shugyla microdistrict at the intersection of Abay
Avenue. At the same time, atypical attacks on property crimes are prevalent
in the private sector of microdistricts 5 and 8 along the same Abay avenue
and in the central part of the city along Seifullin — Abay — Satpayev streets.

Appendix

Subcategories (data from the Criminal Policy
and Statistics Department of the Ministry of
Internal Affairs of the Republic of Kazakhstan)

Aggregating category
(authors’ data)

Public outdoor spaces park (square), street, street (square), other street
areas, beach

Private (non-commercial) | from the car salon, garage, personal transport,

property shed, private yard, under construction private
house, private yard, including fenced, dacha,
house

Multifamily houses and apartment, basement, dormitory, attic, entrance
adjacent property of a residential building, unfenced yard of the
house (excluding private ones), elevator shaft

Cultural, educational, cultural center, museum, nightclub, theater/
recreational, and GRB cinema, rest house (sanatorium), hotel, gambling
facilities business facility, theater, trading house, cafe,

restaurant, cloakroom
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Aggregating category
(authors’ data)

Subcategories (data from the Criminal Policy
and Statistics Department of the Ministry of
Internal Affairs of the Republic of Kazakhstan)

Public goods (in the
premises)

buffet, higher education institution, kindergarten
(nursery), educational institution, medical
institution, places of religious worship

Commercial properties

joint-stock company, joint-stock bank, state bank,
intergovernmental bank, foreign participation
bank, private bank, cash desks of enterprises and
institutions, pawnshop, kiosk, private shop, office,
market, pharmacy, joint-stock company, exchange
point, post office

Transport facilities

bus station, parking lot, highway (route), gas
station, air terminal, airport, carriage, railway
station, sea (river) station, public transport,
automotive transport, air transport, railway
transport, sea, river, platform, passenger train
compartment, other mechanized transport, metro

Industrial and warehouse
premises

base, production facilities, industrial premises,
warehouse, storage, utility rooms of residential
buildings, utility rooms of kitchens

Other facilities

other premises, different locations, military
facilities, barracks, containers, forest, forest
planting, pasture, thermal tracks, water bodies,
sewage wells, wasteland, ravine, cemetery,
riverbank, service offices, buildings under
construction or abandoned, underground
communications

Not specified

Table A1. Categorization of spaces used in the work
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For numerical variables: mean [median] (standard deviation). For tex-
tual: percentage of hexes where the category occurs

hex

Variable Astana Almaty
Population 0.23[0.01] 0.61[0.21]
(in thousands of people) (0.42) (0.74)
Price per m2 (in 10 thousand tenge) 3.95[3.7] 7.00 [5.76]
(1.25) (3.06)
Level of business activity (none) 83% 76%
Level of business activity (moderate) 9% 13%
Level of business activity (high) 7% 11%
Presence of industrial premises in/near the 9% 16%

Percentage of buildings in a hectare of total

4.2% [0%)]

7.6% [1.8%]

area (8.3) (10.0)
Percentage of parks in a hectare of total area 1% [0%)] 1.9% [0%]
(in 10%) (6.6) (10.2)
Distance from the city center 10.81 [10.99] 11.02[11.03]
(in km.) (4.36) (4.80)
Number of observations 3497 3187

Table A2. Descriptive statistics of independent variables in regression

Key findings

The transition to a service-oriented police model, as stated by the Pres-
ident of the Republic of Kazakhstan Kassym-Zhomart Tokayev, is largely
based on the idea of increasing the effectiveness of police work. Indeed,
as the text of the reform itself states, its goal is to ensure the provision of
quality security services to the population and to address related issues in
partnership with society.

In our view, improving the quality of police work and establishing a
crime prevention policy is impossible without evidence-based policy and
conducting extensive analytical work to understand the patterns inherent
in various crimes in the Republic. Crime is a social phenomenon. It can be
studied, as well as the connections between it and other phenomena, such
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Figure A2. The absolute number of crimes in the urban space of the city of Almaty

The graph is interactive. Hover over the area of interest to find out its value. To
switch the type of crime, click the tab at the top.
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as income levels, population density, and more. This knowledge can ulti-
mately be used to develop crime prevention policies in the city.

The analytical note based on data from the General Prosecutor’s Office
of the Republic of Kazakhstan presents a comparison of ‘hot spots’ for thefts
and violent crimes in Astana and Almaty both in their static state as of 2023,
and in dynamics over the previous five-year period. In addition, the rela-
tionship between the listed types of crimes and the socio-economic char-
acteristics of the area where they occur has been studied, and ‘portraits’ of
typical and atypical crimes have been compiled. Such work has been car-
ried out for the first time using data from the Republic of Kazakhstan and
neighboring countries of the post-Soviet space.

Main results:

We find confirmation of the ‘law of crime concentration’ in the cities of Ka-
zakhstan. Thus, more than 50% of crimes in Astana occur in 3% of the city’s
territory, while in Almaty, it is 5%. However, these results become more con-
servative if we analyze not the administrative boundaries of the city, but
the dense development of the urban center. In this case, the ratio becomes
approximately 50% of crimes to 10% of territories;

Despite the fact that the absolute number of crimes is concentrated the
most in Astana in the area of the Astana-1’ railway station, when recalcu-
lated per thousand residents in the area, we find the center ‘Hot Spots’ of
crime from the campus of L.N. Gumilyov Eurasian National University along
Abylay Khan Avenue, as well as in the area of the ‘Khan Shatyr’ and ‘Keruen’
shopping centers. In Almaty, we can identify the areas of the western part of
the city along Raiymbek Avenue and north of the ‘Green Bazaar’.

From 2019 to 2023, we observe a decrease in the intensity of ‘hot spots’
for thefts in the right bank part of the capital. At the same time, the decrease
in the significance of violent crimes is expressed to a lesser extent. We ex-
pect to see the emergence of points in new residential areas in all cases,
except for violent crimes in Astana. The new districts on the left bank of the
city have not yet shown an increase in this type of incident;

In a typical case, both theft and violent crime do NOT occur in areas with
a low population, low building density, low business activity, and character-
ized by remoteness from the city center. Contrary to expectations, property
values in the area were not a significant variable in almost all model spec-
ifications. Moreover, we identified a number of urban areas where such a

101



Dmitry Serebrennikov, Asem Kusmanova.. The place of crime cannot be changed? ...

‘typical’ profile does not explain the high number of thefts. We termed these
spaces ‘latent hot spots,” analyzing them in the text;

By comparing the patterns of property (thefts) and violent crime distribu-
tion, we highlight common properties in the context of the socio-economic
characteristics of the spaces where they occur. Population, building density,
business activity, and location relative to the city center are apparently sim-
ilarly related to the number of both types of crimes. At the same time, thefts
are more characteristic of park spaces in Astana and proximity to industrial
premises in Almaty. The main difference is observed in the dynamics of ‘hot
spots’ — property crimes in both cities form hot spots more quickly in new
residential complexes. Violent crimes, on the other hand, are more rigid
and concentrate in the old housing stock.

Recommendations:

More effective planning of comprehensive police forces (CPF). The
analysis of hot spots and understanding that certain types of crime have
stable connections between the place and time of occurrence can contrib-
ute to more effective use of vehicle and foot patrols in these locations to
reduce the level of property and violent crimes. Such practices are already
being implemented in a significant number of countries in Europe, Asia,
and America. Our analysis can serve as the basis for developing a patrol
map based on various types of ‘hot spots’;

More effective general prevention measures. Knowledge of hot spots
can make the preventive measures of neighborhood inspectors more tar-
geted. Collaboration with the KSK, businesses, and the akimat in specific
locations to improve protection, surveillance, presence, including physical
lighting, accessibility, as well as targeted information and explanatory work
with law-abiding citizens will yield more significant results in reducing
crime in these areas and enhancing the sense of safety in local communi-
ties. In this case, of course, it is necessary to take into account the effect of
‘displacement’ of crime, which can be timely registered through constant
data analysis. The application of the analytical methods presented in this
work will allow the police to be more ‘problem-oriented’ in the field of se-
curity provision, which is one of the components of the ‘service’ police, as
stated in the National Development Plan of the Republic of Kazakhstan until
2025. (Decree of the President of the Republic of Kazakhstan dated February
26, 2021 No. 521: “On amendments to the Decree of the President of the Re-
public of Kazakhstan dated February 15, 2018 No. 636 “On the approval of the

102



Dmitry Serebrennikov, Asem Kusmanova.. The place of crime cannot be changed? ...

Strategic Development Plan of the Republic of Kazakhstan until 2025 and on
the recognition of some decrees of the President of the Republic of Kazakhstan
as having lost their force”).

Transition to ‘precision policing’. If the initial steps towards creating
a ‘data-driven police’ are successful, they can be developed into the current-
ly applied strategy of ‘precision policing’ in the UK and the USA, which is
based on the idea of targeting police resources both spatially (at ‘hot spots’)
and in relation to offenders (as research indicates that approximately 50%
of crimes are committed by about 6% of individuals (Piquero, Farrington &
Blumstein 2003). The development of this direction will require other analyt-
ical methods, which can also be tested on extensive data from the KPSiSU of
the Ministry of Internal Affairs of the Republic of Kazakhstan.
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