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Abstract. The era of big data is changing the mode of police work. Crime predic-
tion based on big data analysis has become a research hotspot in crime prevention
and combat. In order to fully reveal and summarize the current development sta-
tus and characteristics of the crime prediction field in China and abroad, and to
provide reference for the next development and research direction of the crime
prediction field. This article will use the documents in the CNKI and Web of Sci-
ence databases as the research samples, using the knowledge graph visualization
software Citespace, and focus on analyzing the research hotspots and research
progress in the field of crime prediction from the perspectives of the number of
articles, research institutions, and keywords. Through research, it is concluded that
the research hotspots in the field of crime prediction in China and abroad focus
on prediction methods, prediction objects, and factors that affect the prediction
results.
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1 Introduction

In the context of the information age, crime, as a serious and widespread social problem
on a global scale, continues to have a negative impact on the normal order of social
life and production; prediction is to pre-speculate the facts that will occur in the future.
The phenomenon of crime has its own law of occurrence and development [1]. Crime
prediction is based on comprehensive and accurate intelligence information data, through
scientific researchmethods to speculate and judge the increase or decrease, type changes,
and development trends of crimes that may occur within a certain social range.

The influential crime prediction research first appeared in 1828, when the Belgian
statistician Ketterer took the lead in using probability theory to make predictions. The
term “crime prediction” was first proposed by E.W.Bnngess from the United States
100 years later, but the scope of the prediction at that time was framed on the possibility
of people who were released on parole and released after serving their sentence and
committing a crime again. In 1960, the crime prevention conference held by the United
Nations formally cited the term “crime prediction”, advocating a comprehensive study

© The Author(s) 2023
G. Guan et al. (Eds.): ICBDSS 2022, AHCS 8, pp. 784–793, 2023.
https://doi.org/10.2991/978-94-6463-064-0_81

http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-064-0_81&domain=pdf
https://doi.org/10.2991/978-94-6463-064-0_81


Research and Analysis of Crime Prediction in China and Abroad 785

of crime prediction. In recent years, my country’s crime prediction scholars have done
relevant research on crime prediction, summed up a large number of advanced inter-
national experience in crime prediction, and provided practical experience for China’s
crime prediction [2]. However, crime prediction in China started around the 1980s.
Compared with foreign countries, crime prediction in my country started late and has
not deep roots. Academic research also faces a lack of perspective of the times and is
not sensitive to academic trends [3], research direction A series of problems such as
insufficient refinement.

In viewof this, this article uses knowledge graph visualization software to analyze the
Chinese and foreign literature data in the field of crime prediction through institutional
co-occurrence, keyword co-occurrence, author co-occurrence, cluster analysis and other
methods to understand the distribution of institutions and keywords Distribution, core
authors, etc. and sort out the research hotspots and development directions in the field
of crime prediction, summarize the current research and provide references for future
development.

2 Research Methods and Data Sources

2.1 Research Methods

The visual knowledge map is based on combining the theories and methods of graphics,
information science and other disciplines with bibliometrics, co-occurrence analysis,
etc., to deeply dig out the literature research context, research hot issues and poten-
tial frontier trends in a subject field. This article mainly uses Java-based scientific and
technological text mining and information visualization software CiteSpace V (5.7.R1).

2.2 Data Sources

In order to ensure the quality of the literature, the literature collected in this article
comes from China Knowledge Network (CNKI) and Web of Science (WOS). The data
was retrieved and downloaded on January 24, 2021.

The scope of English document data collection is limited to theWeb of Science Core
Collection in WOS, but only documents in the category of Article are included. Start
the CiteSpace software, select Import/Export under the data column, import the original
data under WOS, use the option “Remove Duplicates (WOS)” to perform deduplication
operations on the original data, and finally get 1737 valid sample data [4].

The search scope of Chinese data is all journals in CNKI, excluding English docu-
ments. Select “Export Document” in the “Export and Analysis” option under CNKI plat-
form and export it to Refworks format. Run the CiteSpace software, select Import/Export
under the data column, and import the exported rawdata inCNKI,which canbe converted
into Web of Science format, and finally 405 valid sample data will be obtained.

3 Analysis of the Amount of Papers and Research Institutions

3.1 Paper Volume Analysis

Figure 1 shows the statistical visualization of the number of documents in the field of
crime prediction at home and abroad from 1990 to 2020. Through analysis, it can be
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Fig. 1. Distribution map of research literature in the field of crime prediction in both Chinese and
English

seen that there are certain differences in the amount of publications in the field of crime
prediction between China and foreign countries. The number of English documents in
the field of crime prediction is much higher than the number of Chinese documents in
most years, especially in recent years. As the year progresses, the number of papers
is on the rise and the growth trends of the two are roughly the same. The research on
crime prediction can be divided into three stages: (1) The number of papers in this
field published in 1997 and before is very small. The first Chinese document appeared
in 1984, and the annual index volume was 2.07 in 1997; the first English document
appeared in 1976, and the annual index volumewas 1.375 in 1997 (except for 1984–1990,
whichwas not included) (2) Since 1998–2012, the annual publication volume of Chinese
and English documents has increased significantly, and the overall trend has shown a
slow growth trend; (3) Since 2012, the volume of Chinese and English documents has
increased rapidly Increase, showing a rapid growth trend. It can be concluded from
comprehensive analysis that the field of crime prediction has been continuously valued
internationally as an emerging field. However, from the perspective of the amount of
articles published, the research interest in English academic circles has beenmuch higher
than that in Chinese literature circles since 1997.

3.2 Analysis of Characteristics of Research Institutions

As can be seen fromFig. 2, the top five organizationswith the frequency of cooperation in
crime prediction are: Chinese People’s Public Security University (11 articles), Zhejiang
University of Technology Law School (9), Zhejiang Police College (4), Tongji Univer-
sity Law School (3), Central Judicial Police Academy (3). Except for the People’s Public
Security University of China, the frequency of publication of cooperative documents in
this field by other institutions does not exceed 10. It can be seen that the number of
connections between nodes in Fig. 3 is extremely small, indicating that China’s institu-
tions and institutions have not yet formed a pragmatic and efficient research cooperation
network in the field of crime prediction, and there is no stable cooperation group.

In order to understand the distribution characteristics of research forces in the field
of crime prediction in the world, the Citespace software was launched, and the data
in WOS was used to analyze the cooperative co-occurrence map of institutions. From



Research and Analysis of Crime Prediction in China and Abroad 787

Fig. 2. Co-occurrencemap of cooperation among agencies in the field of China’s crime prediction

Fig. 3. Co-occurrence map of cooperation among institutions in the field of international crime
prediction

the perspective of institutional distribution (Fig. 3), the top five institutions in terms of
co-publishing volume are: Simon Fraser University (23 articles), Texas State Univer-
sity Dallas (23), Carleton University (22), University of Virginia (19), Arizona State
University (19). Among them, only 4.5% of Chinese institutions have published more
than 10 articles, and only 4.8% of cooperative publications; American institutions have
the highest proportion of 55%. Most of the top cooperative institutions are colleges and
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universities. While disseminating knowledge and culture, colleges and universities con-
tinue to innovate and think about new things, not only disseminating new technologies
to all sectors of society, but also exporting high-level talents for social services. At the
same time, it can be seen that there are still some research institutions outside the main
cooperative institutions. Although there is a certain amount of publications, a stable
cooperative group has not been formed [5].

4 Keyword Analysis

4.1 Keyword Co-occurrence Analysis

Keywords are often a high-level summary of a document, the extraction and concentra-
tion of research content, and the essence and core of the research theme [6]. We will
adopt the method of keyword co-occurrence to visually and multi-dimensionally display
the keyword co-occurrence maps studied in the field of crime prediction at home and
abroad, so as to objectively observe and analyze them.

Start the CiteSpace software, select Keyword under the Node Types column, set the
time slice to 1 year, set TOPN = 50, select Pathfinder for cropping, and the rest are the
default values to get Fig. 4 and Fig. 5.

It can be seen from Fig. 4 that the top China’s keywords in terms of frequency are:
crime prediction (Freq= 121), big data (Freq= 56), crime mapping (Freq= 30), crime
hotspots (Freq= 16), crime prevention (Freq= 15), prediction (Freq= 15), data mining
(Freq= 11), predictive policing (Freq= 10), amongwhich the centrality of intermediary
is higher: big data (0.59), crime prediction (0.51), Crime mapping (0.43), it can be seen
that China’s research in this field focuses on crime categories and prediction methods.

According to Fig. 5, the top international keyword frequencies are: crime “crime”
(Freq = 469), prediction “prediction” (Freq = 281), violence “violence” (Freq = 155),
behavior “behavior” (Freq= 142), recidivism “recidivism” (Freq= 128), among which
the middleness is higher: comprehensive analysis “meta analysis” (0.23), prediction

Fig. 4. Keyword co-occurrence map in the field of crime prediction in China
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Fig. 5. Keyword co-occurrence map in the field of international crime prediction

“prediction” (0.21), human “men” (0.16), It can be seen that international research in
this field focuses on prediction methods and evaluation objects. Words such as “crime”,
“prediction” and “recidivist” in international keywords are also reflected in China’s
high-frequency keywords.

At the beginning of the development of crime prediction, academic researchers pre-
dicted the possibility of people who were released on parole and sentenced to commit
crimes again, so it is not surprising that these words are frequently used internationally.
At the same time, it can be seen that the research hotspots in the field of crime prediction
at home and abroad are consistent in the overall direction [7].

Prediction methods are a core focus of research in China and abroad, whether it
is China’s “big data”, “data mining”, “machine learning” and other high-frequency
words or international “risk assessment” and “comprehensive analysis”. The method
used behind the crime prediction.

4.2 Keyword Emergence Analysis

Keyword emergence refers to the sudden increase in the frequency of its appearance in
a certain period of time. The emergent words have two distinctive characteristics, one is
suddenness, that is, the keyword appears suddenly in a certain period, and its frequency
increases rapidly; the other is persistence. That is, the trend of keyword frequency growth
will continue for a period of time [8]. By analyzing the emerging keywords, we can grasp
how the research hotspots of a certain field change with the change of the times, and can
also predict the future research development direction of this field.

Start the CiteSpace software, select the “Burstness” column of the control panel on
the basis of keyword co-occurrence. The gamma values are 0.5 and 1, respectively. The
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Fig. 6. Keyword emergence map in the field of China’s crime prediction

Fig. 7. Keyword emergence map in the field of international crime prediction

first 20 emergent words are selected, and the keyword emergence map is finally obtained
(Fig. 6 and Fig. 7).

In the early exploration process inChina, the keywords “juvenile delinquency” (Burst
= 1.9729), “duty crime” (Burst = 2.2128), etc. appeared. This is because in the early
days, my country paid more attention to macro forecasts in the field of crime forecast-
ing, such as forecasting crimes in a certain industry, department, or region. With the
continuous development of science and technology and the popularization of big data
applications, the field of crime prediction in my country has changed from qualitative to
quantitative, using mathematical prediction methods, such as gray system theory, spatial
analysis, data mining, etc., to transition from macroscopic predictions to microscopic
predictions [9]. This is why the China’s research hotspots in recent years are “data
mining” (Burst = 2.9957) and “association rules” (Burst = 1.7457).

Judging from the strength of emergent words, the emergence strength of age “age”
(Burst=7.271), trajectory “trajectory” (Burst=6.6833), and behavior “behavior” (Burst



Research and Analysis of Crime Prediction in China and Abroad 791

= 6.6154) are all greater than 5. Among them, behavior prediction research emerged
in 1996, age prediction research emerged in 2001, and trajectory prediction research
emerged in 2009; from the perspective of the duration of emergence, the emergence
of childhood “childhood”, age “age”, and recidivism “reliability” lasted for 13 years;
Behavior “behavior” emerges for 12 years. This shows that the international literature has
been paying attention to the influence of these factors on the results of crime prediction
for a long time.

5 Conclusion

Since “crime prediction” was proposed in 1928, to the continuous exploration of this
field in various countries in the early 21st century, to the rapid development of the
field of crime prediction today, digital technology with big data as the core has been
indispensable. This article uses 1737 pieces of data collected from Web of Science and
405 pieces of data collected by CNKI as samples. Using CiteSpace, it comprehensively
reflects the current crimes against crimes in China and abroad in terms of the amount of
publications, research institutions, and high-frequency keywords. The current status of
research in the field of prediction also shows the hot topics and development trends in
the field of crime prediction in China and abroad.

In this context, research in the field of crime prediction has gathered a large number
of high-quality research forces. In this regard, the summary and recommendations are
as follows:

First, there has not yet been an effective and stable cooperation network between
institutions. At present, there is a lack of exchanges and cooperation among institutions
in the field of research, and various results are limited to their respective discipline
frameworks, there is overlap in research success, and there are few interdisciplinary
innovative research.

Second, there is a lack of case analysis. At present, the main research topics in this
field are concentrated on theoretical research, and the number of researches on examples
is small, and the systematic and operability of the research needs to be improved.

Third, research hotspots are mainly concentrated in three areas: First, the methods
used behind crime prediction, such as domestic: data mining, machine learning, and
foreign risk assessment and comprehensive analysis, etc.; the second is the object of
crime prediction: Repeat offenders, adolescents, etc.; the third is the changing factors that
affect the prediction results: age, behavior, etc. At present, China’s policing model is in
an important stage of shifting from business-driven to data-driven. Traditional business-
driven policing is facing the marginal energy dilemma. And big data has the advantages
of full volume and precision, combinedwith big data The crime prediction will be able to
achievemulti-dimensional feature analysis and precise crime risk prediction for different
targets and groups, thereby driving the development of police work from extensive to
refined, and improving the effectiveness of police work.

Looking back at its development process, it can be foreseen that in the next few
years, the upsurge of research on crime prediction at home and abroad will continue. In
addition, driven by continuous technological innovation, research in the field of crime
prediction will also move to a higher level.
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