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Abstract: The floating population is frequently treated as a homogeneous whole to explore its impact
on crime in numerous crime studies in China. However, there are different compositions within
the floating population and significant differences in the effects on crime. In this study, the floating
population was divided into three types based on household registration (i.e., Hukou): the floating
population from other districts in the same city (FPFOD), the floating population from other cities in
the same province (FPFOC) and the floating population from other provinces (FPFOP). The Moran
index was used to analyze their spatial distribution patterns and aggregation, respectively, and several
negative binomial regression models were constructed to explore the influence of different types of
floating populations on theft. The results show that the three types of floating populations are mainly
distributed in different urban areas, implying differences in their impact on theft. Among them, the
proportion of the FPFOD shows insignificant negative correlation on theft, while the proportion of
the FPFOC and the FPFOP present a significant positive correlation. Meanwhile, the proportion of
the FPFOP creates a stronger effect on theft than the proportion of entire floating population. Overall,
the model performs best when variables of the proportion of the FPFOC and the FPFOP are included.
The research conclusions can provide a meaningful reference for precisely measuring the floating
population in crime research.

Keywords: household registration; floating population; spatial distribution; crime; negative
binomial regression

1. Introduction

The floating population refers to people who leave their domicile for work, study, etc.,
and go to live and work in a different place [1,2]. In the census, a population whose current
place of residence is not in the same township or street as their registered place of residence
is considered as the floating population. According to the 2017 China Floating Population
Development Report [3,4], the total floating population in China was 245 million in 2016,
which still accounted for 17.72% of the national population, although the total number
decreased compared with previous years. The large size of the floating population plays a
significant role in the city, because the economic, social as well as cultural development of
the city cannot be achieved without the efforts of the floating population [5–8]. Depending
on the location of registration, the floating population is further subdivided into three
categories in the census: the floating population from other districts in the same city
(FPFOD), the floating population from other cities in the same province (FPFOC) and the
floating population from other provinces (FPFOP) [9].

With the advancement of globalization and urbanization, the living conditions, physi-
cal and mental health status and community integration of floating populations in cities
have received increasing attention, and how to protect the rights and interests of floating
populations and facilitate their better adaptation to local life has been on the working
agenda of many cities. As such, crime problems associated with floating populations
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have also attracted extensive attention. On the one hand, frequent crime will affect the
sense of happiness and security of floating populations living in the community. On the
other hand, frequent crime leads to local residents considering “crime is brought by the
floating population”, which will lead to stigmatization of the floating population and other
phenomena. In fact, the debate has never stopped on the issue of floating populations
and crime [10]. Some argue that floating populations bring crime [11,12], while others
think that the relationship between floating populations and crime is not strong [13,14].
Therefore, what is the relationship between the proportion of the floating population in
the community and the frequency of crime occurrence? Does the increase in the floating
population in the community really have an impact on crime? Intrigued by these questions,
we decided to take a look.

2. Literature Review

At present, studies on floating populations have generally focused on the fields
of medical services [15–17], sociology [18,19] and geography [4,20–29]. Medical science
links the conditions related to floating populations to the occurrence of certain types of
diseases; sociology studies the social behavior, social forms and social organization of
floating populations; geography studies mainly include the identification and analysis
of floating population clusters [4,26,28], the spatial distribution of floating populations
and the influencing factors [22,24,25], and the origin and migration direction of floating
populations [20,23].

Among the relevant studies in geography, scholars have further explored the dif-
ferences between floating populations with different household registration. In terms of
mobility direction, local residents, the FPFOC and the FPFOP are attracted to third-tier,
second-tier and first-tier cities, respectively [30]. When it comes to the spatial distribution
of the floating population, the FPFOD usually tends to choose to live in the urban center
with higher development. In contrast, the FPFOC and the FPFOP prefer to live in the
city’s peripheral areas [31]. The FPFOD settlement area has various supporting facilities
and better living conditions. Still, the living environment in the FPFOC and the FPFOP
settlements are not as good as that of the FPFOD, and the infrastructure has not yet been
improved. Concerning settlement intentions, the FPFOC tends to settle permanently in the
inflow area, while the FPFOP prefers short-term and long-term stays [32].

The mobility of residents has long produced a classic body of literature regarding its
impact on crime. Many scholars have included floating populations in crime research and
explored the correlation between floating populations and different types of crimes. Mao
and Ding [33] treated the foreign inflow population as one of the urban environmental
factors and studied its influence on the number of robberies and snatching cases; Wang
Yang et al. [34] included the proportion of the foreign inflow population in the construction
of a comprehensive evaluation system for the risk of financial crimes. In recent years,
many scholars have found that different floating population incomes, living environments,
cultural backgrounds and education levels vary significantly. There are considerable
differences between different types of floating populations. A study by Shi and Wu [35]
showed that the increase in the overall size of the floating population does not lead to a
rise in the crime rate, and the floating population’s type of work, residence and origin is
highly correlated with the crime rate. Therefore, distinguishing the floating population
according to different population characteristics is the work that needs to be performed
in the detailed study of crime associated with the floating population. Lin Liu et al. [36]
divided floating burglary offenders into four age groups. They found that neighborhoods
with high residential instability attract more mobile adolescent floating burglary offenders,
while socially disordered communities have more potent adult floating burglary offenders.
Zhao et al. [37] divided criminals’ household registration into Changchun city center,
non-Changchun city center in Jilin province and other provinces, finding that “local”
perpetrators with domicile in Changchun city center were more familiar with the local area
and traveled more widely to commit crimes. Chen et al. [21] divided the floating population
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into the floating population from other provinces and the floating population from the
same province as ZG city and explored the influence of both on the number of burglaries.

3. Research Design

Based on the existing literature, this paper puts forward research questions. On
the basis of the research questions, we constructed the conceptual framework [38–40],
found the appropriate research area, researched data and researched methods to carry out
the research.

3.1. Research Question

Several of the aforementioned studies are rich in content. Still, fewer have addressed
the relationship between the floating population whose household registration is in the
local city and crimes, and few have compared the differences in the impact of the floating
population with different household registration on theft. Therefore, this study takes the
community as the research unit, and subdivides the floating population into the FPFOD
the FPFOC and the FPFOP. Further negative binomial regression models will be used to
determine the differences in the impact of each type of floating population on theft. Based
on this topic, we also want to discuss the spatial distribution and differences in different
floating populations here, on the one hand, to better understand the basic situation of
floating populations in communities, and on the other hand, to provide a partial basis for
explaining the differences in the impact of different floating populations on community
crimes. This paper mainly uses the method of Local Moran’s I to explore the difference
in spatial distribution. As a result, the following two research questions are proposed in
this paper.

Question 1: Are there any differences in the spatial distribution of the floating popula-
tion with different household registration?

Question 2: What is the impact of the floating population with different household
registration on theft?

By considering these two questions, this paper tries to explore the relationship between
the floating population with different household registration and theft, refine the research
on the floating population in crime geography, provide relevant cases for the application of
the negative binomial regression method in crime geography, and also provide reference
ideas for management agencies in community management and security.

3.2. Conceptual Framework

Some classical theories in the field of criminal geography have been used up to now,
including social disorganization theory [41–46] and crime pattern theory [37,47–50]. Our
conceptual framework is mainly based on these two theories.

Social disorganization theory emphasizes the effect of poverty, residential mobility
and racial/ethnic heterogeneity on the informal control of communities [42,44]. When
poverty, residential mobility or racial/ethnic heterogeneity increases in a community, the
community’s informal control is weakened and all types of criminal behavior are more
likely to occur there [42,51,52]. It uses the proportion of low-rent households as a measure
of poverty. Generally speaking, if people have a low income, they will choose a house
with a relatively low rent to save their living expenses. Meanwhile, the proportion of the
floating population is used to represent residential mobility and racial/ethnic heterogeneity.
The floating population generally does not have fixed real estate in the local city and
mainly rents houses [53], so it is easier to relocate than the local residents. At the same
time, the floating population will also have specific differences from the residents in terms
of accent, eating habits and regional cognition, so their integration into the community
will be hindered [54]. When the proportion of the floating population in the community
increases, the residential mobility and racial/ethnic heterogeneity of the community will
increase. Due to the differences among different floating populations, their proportion in
the community will also have different impacts on residential mobility and racial/ethnic
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heterogeneity. For example, differences in accents, eating habits and regional perceptions
between FPFOD and local residents were small, while differences between FPFOP and local
residents were large. They have different effects on community heterogeneity. Therefore,
this paper uses the proportion of the FPFOD, the FPFOC, the FPFOP and entire floating
population to more specifically characterize the residential mobility and racial/ethnic
heterogeneity of communities.

At the same time, social disorganization theory also emphasizes the influence of
concentrated disadvantage and social control on community crime [45,46]. When the
degree of concentrated disadvantage is high in a community, this community is easier
to suffer from crime. Proportion of the population with secondary and lower education
levels as well as the youth population are used here to indicate the degree of concentrated
disadvantage. It is generally believed that the increase in the proportion of the population
with secondary and lower education levels and the proportion of the youth population will
increase the degree of concentrated disadvantage in a community. In addition, when the
social control ability is strong, criminals will not easily commit crimes in the community, so
it will reduce the risk of crime there. More common symbols of social control include police,
security personnel and patrol officers. Therefore, the number of police stations is selected
as a measure of social control. The more police stations there are in a community, the better
it is to deter and catch criminals, thus improving the community’s ability of social control.

Crime pattern theory [47] believes that the choice of crime sites is not random, but
has obvious rules. It can be seen that criminals usually choose places they are familiar
with, such as workplace, residence, entertainment places, public transportation stations
and the routes connecting them as crime sites. The reason is that they can be more sure
of committing crimes in the familiar space than in some completely unfamiliar location.
These locations are known as “crime generators” and “crime attractors” [48–50] because of
the frequency of crime. It is using shopping centers [55], parks, squares, banks, hospitals,
schools, hotels [56] and restaurants to represent them.

To sum up, the conceptual framework of this paper can be obtained (Figure 1).
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3.3. Research Area

The area studied in this paper is the main urban area of ZG city, which includes
seven administrative districts. These municipal districts have more frequent economic
activities, relatively better social and cultural conditions, and are areas with large population
concentrations. ZG city is located in the south of China, bordering the South China Sea.
Thanks to its particular geographical location and the policy of reform and opening up, ZG
city has experienced remarkable economic development in recent years. In 2019, the gross
domestic product of ZG city exceeded 20,000 billion yuan, with a year-on-year growth of
6.8%. Economic development has led to social, cultural and transportation progress. At the
end of 2019, the permanent population of ZG city exceeded 9.5 million, of which nearly
80% is a non-agricultural population [57].

ZG’s high level of economic development and sophisticated transportation facilities
have attracted many floating populations to live, work and do business in the city. In the
past decade, ZG has been one of the major inflow areas for the domestic floating population,
which reached 6,255,800 in 2010, accounting for 39.84% of the city’s total population.
Compared to 2000, the floating population in ZG city increased by 19,847,700 people, with
a growth rate of 41.92% [58]. The rapid growth of the floating population complicates the
demographic structure of society, which in turn may breed crime problems. Therefore, it is
highly feasible and necessary to conduct a study on the floating population in ZG city.

The development level of municipal districts within the main urban area is generally
higher, but there are still some differences between different regions within it. Therefore,
according to the practice of Wang Yang, Zhang Hong’ou and Wu Kangmin [34,59–61], this
study further divides the main urban areas into old, core, central, suburban and distant
suburban areas based on available literatures and the actual situation (Figure 2). The
city’s infrastructure, such as transportation and medical care, gradually improves from
the distant suburbs to the core area. Economic, livelihood and technological development
increase progressively, while land rent and housing purchase costs also increase.
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3.4. Data

The data used in this study consisted of theft data, floating population, socio-economic
variables in the control variables, and Point of Interest (POI). The names, extreme values,
means and S.D. of these data are shown in Table 1.

Table 1. Descriptive statistics of variables.

Types of Variables Attributes Minimum Maximum Mean S.D.

Dependent variable Number of thefts in the security category 0.00 478.00 31.41 42.44

Independent
variables

Proportion of the FPFOD (%) 0.00 0.93 0.13 0.13
Proportion of the FPFOC (%) 0.00 0.76 0.13 0.10
Proportion of the FPFOP (%) 0.00 0.88 0.20 0.17

Proportion of the entire floating population (%) 0.00 0.99 0.47 0.24

Control variables

Number of residents 8.00 51,429.00 5733.73 4568.98
Proportion of the youth population (%) 0.00 0.65 0.12 0.04

Portion of the population with secondary and
lower education levels (%) 0.07 1.00 0.78 0.18

Proportion of households with a monthly rent
of less than 500 yuan (%) 0.00 1.00 0.55 0.36

Number of police stations 0.00 11.00 1.23 1.58
Number of shopping centers 0.00 26.00 1.67 2.79
Number of parks and squares 0.00 16.00 0.36 0.92

Number of banks 0.00 19.00 0.76 1.46
Number of hospitals 0.00 18.00 0.88 1.58
Number of schools 0.00 92.00 1.84 4.95
Number of hotels 0.00 19.00 1.74 2.57

Number of restaurants 0.00 90.00 7.98 10.35

The dependent variable used in this study is the number of thefts in the security
category in 2018. This These include attributes such as the type of case, the street where
it is located, the time of occurrence, and the geographical location. Compared to robbery,
assault and other types of crime, the security category of theft incidents is more numerous
and more widely distributed in ZG city. The relevant conclusions drawn from this category
of crimes as research objects have greater generality for crime prevention and control.

The floating population data are from the sixth national population census. As official
data open to the whole society, the census data have low accessibility and high credibility.
They, therefore, have been applied by many scholars to the study of crime geography [62].
The census data contain each community’s information on the area, the size of the FPFOD,
the FPFOC, the FPFOP and permanent residents in ZG city. Meanwhile, we can obtain the
total size of floating populations by adding up the size of floating populations of the three
types in the community.

We included control variables in the model. These variables include community
socio-economic variables and the POI. Among them, the socio-economic variables are
derived from the 6th census data. They contain four variables, including the total number
of residents in the community, the proportion of the youth population, the proportion of the
population with secondary and lower education levels, and the proportion of households
with a monthly rent less than 500 yuan. The total number of residents is the sum of the
permanent and floating populations [63]. The youth population is defined as those in the
community between the ages of 6 and 18. The proportion of people with an education level
of high school and below can indicate the low literacy level of the community [64]. The
proportion of households whose monthly rent is less than 500 yuan reflects the families
with a relatively poor living environment and low living standards.

The POI data were obtained from the 2016 “Daodaotong” navigation electronic map,
including police stations, shopping centers, parks, squares, banks, hospitals, schools, hotels
and restaurants. These variables have been widely used in related studies [43,65–70].
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As mentioned above, the police stations in these POIs represent the social control of the
community, while others represent “crime generators” and “crime attractors”.

3.5. Research Method

With the support of the three types of data mentioned above, this study uses two main
research methods, Local Moran’s I and the negative binomial regression model, to explore
the distribution of the floating population, and its impact on theft.

3.5.1. Local Moran’s I

The Local Moran’s I [71] reflect the spatial correlation between one of the regional
units and the surrounding restricted units [72]. Our research used the Local Moran’s I to
show the aggregation of the floating population. Considering the spatial differences among
communities, Geographical distance spatial weight matrix [73] is selected for analysis in
this paper. For the i-th regional unit, the Local Moran’s I is calculated as follows:

Ii =
Zi
S2 ∑n

j 6=1 wijZj (1)

where Zi = yi − y, Zj = yj − y, S2 = 1
n ∑(yi − y)2, wij is the spatial weight value, n is

the total number of all regions in the study area, and Ii represents the Local Moran’s I
of the i-th region. According to the significance of Ii, whether it is a positive or negative
number, and whether z is greater than 0, the i-th region can be divided into the “high–high
clustering region”, the “high–low clustering region”, the “low–high clustering region”
and the “low–low clustering region”. Specifically, if a community has a high–low floating
population ratio and the surrounding communities have a similar situation, we call it the
“high–high clustering region” or the “low–low clustering region”; if a community has a
high percentage of migrants and the surrounding community has a low percentage of
migrants, or if that community has a low percentage of migrants and the surrounding
community has a high percentage of the floating population, we call it the “high–low
clustering region” or the “low–high clustering region” [74].

3.5.2. Negative Binominal Regression

In previous studies [75], a negative binomial regression model is generally used to
explore the relationship between the dependent and independent variables. Multiple
linear regression requires the dependent variable to conform to a normal distribution,
while negative binomial regression is suitable for cases where the dependent variable is
excessively discrete. In this paper, the dependent variable (the number of theft crimes) has
a mean µ = 31.413 and variance σ2 = 1801.324. Its variance is much larger than its mean and
presents a discrete state, which does not meet the requirements of normal distribution, so it
is more suitable to use negative binomial regression. The equation of the negative binomial
regression is as follows.

ln(y) = I + β1x1 + β2x2 + . . . + βnxn (2)

where I is the intercept, x1, x2, . . . , xn are the independent variables, and β1, β2, . . . , βn are
the coefficients of the independent variables.

In this paper, the Variance Inflation Factor (VIF) is used to test for the multicollinearity
of variables [76]. If the Variance Inflation Factors (VIFs) are too large, this indicates that the
cointegration between the factors is too strong and thus will have a bad effect on the final
results of the model. The model needs to be readjusted if the VIF is too high. The following
formula calculates the VIF.

VIF =
1

1− R2 (3)

The Akaike Information Criterion (AIC) [77] and the Bayesian Information Criterion
(BIC) [78] are suitable criteria to measure the goodness of fit between statistical models [79].
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4. Results

Spatial autocorrelation analysis and negative binomial regression were used to obtain
the distribution of the floating population, the aggregation, and the exploratory model
results. Further analysis of the results can answer the two research questions of this paper.

4.1. Results of Spatial Analysis

The spatial distribution of the entire floating population is extensive, which is found
in most of the communities (Figure 3a). Compared with that, the agglomeration points
of the FPFOD are scattered, and the distribution areas are discontinuous. As shown in
Figure 3b, the FPFOD is concentrated in the core and central urban regions. At the same
time, the suburban and distant suburban areas also have a partial distribution of the floating
population on the right side. The communities with a high proportion of the FPFOC are
connected into patches, and most of them are located in the central city and suburban areas
(Figure 3c).
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In addition, Figure 3d shows that communities with a high proportion of the FPFOP
are the most widely distributed and connected, with contiguous areas spreading from the
central city to the near and distant suburban areas. We can conclude that there are some
differences in the spatial distribution of the floating population by household registration.
As the floating population increases across administrative divisions, areas with a higher
proportion of distribution gradually move from core areas to distant suburban areas.
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The Local Moran’s I was calculated separately for the floating population of different
household registration and the entire floating population. At the macro-level (Figure 4a),
the “high–high” agglomeration of the entire floating population is distributed contiguously
at the junction of the central city and the suburbs. In contrast, the “low–low” agglomeration
is mainly spread in the old city, most of the core area, and the southwest and northeast
corners of the distant suburbs. The FPFOD (Figure 4b) forms a ring around the old city
and the core area with a combination of “high–high” and “low–high” clusters. At the same
time, the FPFOD is less distributed in the southwest and northeast corners of the suburban
and distant suburban areas, forming a large “low–low” agglomeration area. The FPFOC
(Figure 4c) is similar to the entire floating population, but the “low–low” clusters in the
northwest and northeast corners of the far suburbs are more dispersed.
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Figure 4. Moran’s I index distribution diagram of the floating population with different household
registration. (a) The entire floating population; (b) the FPFOD; (c) the FPFOC; (d) the FPFOP.

Compared to the FPFOC and the entire floating population, the FPFOP (Figure 4d)
also shows a wide presence of “low–low” agglomerations in old cities and core areas.
However, the number and scope of “low–low” agglomerations are smaller in the distant
suburbs, while the number of “high–high” agglomerations is larger and more widely
distributed. As the floating population increases across administrative divisions, the
“low–low” agglomerations cluster from distant suburbs to old cities and core areas. The
“high–high” agglomerations cluster from old cities and core areas to distant suburbs.
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4.2. Spatial Distribution of Theft

Figure 5 shows the spatial distribution of theft crime. From the figure, it can be learned
that the highest concentration of theft crime is in the center of the old city and the center
of the distant eastern suburbs. In addition, a concentrated contiguous crime hotspot area
is formed along with the old city-core area-central city, while some high-crime areas also
exist in the near and distant suburban areas. Specifically, district a is the center of the
distant suburban area, which has been the location of the county and district governments
since the founding of the country and is currently crossed by provincial roads and subway
lines. District b is near the river and has long been a commercial boom in the suburban
area. With the opening of the subway station, more and more famous stores have settled
here and formed a rather distinctive zigzag commercial area. District c is located in the
community of the central city. This community having more residents and rich folk culture
is surrounded by scenic spots such as parks, temples as well as water parks, and has the
airport highway passing by on one side. Overall, most of the high incidences of theft are in
areas with dense populations, convenient transportation and frequent economic activities.
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4.3. Results of Regression Models

We constructed eight negative binomial regression models, adding a single variable
and multiple variables based on the control variables, respectively, to express the relation-
ship between the independent variable and theft and compare each model’s goodness of
fit. Statistics and calculations show that the VIFs of all variables in all models are less than
2.3 [48], indicating no apparent collinearity between variables. It is suitable for negative
binomial regression models.

4.3.1. Model Results of Adding a Single Floating Population Type

Model 1 was put into both the control variable and the entire floating population
proportion to verify the effect of the entire floating population proportion on theft and its
significance. Based on model 1, the variable of the entire floating population proportion was
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replaced by variables of the proportion of the FPFOD, the FPFOC, the FPFOP, respectively.
Models 2, 3 and 4 were obtained to test their respective effects on theft.

The model results show that the number of residents, the proportion of the population
with a high school education or less and the proportion of the household with a monthly
rent of less than 500 yuan all show a significant positive correlation with theft. In contrast,
the proportion of the youth population is positive but not significant. The shopping centers,
parks, squares, banks, hospitals, hotels and restaurants positively affected theft, while the
schools were negatively and insignificantly correlated. For the floating population variable,
the relationship between the proportion of the FPFOD and theft showed a statistically
significant negative correlation, while the proportion of the FPFOC and the FPFOP had a
positive effect on theft.

The comparison between variables shows that the proportion of the FPFOP has the
highest IRR value and has the greatest effect on the model, while the proportion of the
FPFOC is the second and the proportion of the FPFOD is the lowest. By comparing
between models, it can be found that model 4 has the lowest AIC and BIC (Table 2),
followed by model 1. This indicates that the model works best when the proportion of the
FPFOP is included and is better than the model consisting of the proportion of the entire
floating population.

Table 2. Results of Model 1–4.

Attributes
Model 1 Model 2 Model 3 Model 4

β IRR β IRR β IRR β IRR

Number of residents <0.001 *** 1.000 <0.001 *** 1.000 <0.001 *** 1.000 <0.001 *** 1.000

Proportion of the youth population 0.378 1.459 0.103 1.109 0.175 1.191 1.047 * 2.849

Proportion of the population with
secondary and lower education levels 0.483 ** 1.620 0.463 ** 1.590 0.565 *** 1.760 0.047 1.048

Proportion of households with a
monthly rent of less than 500 yuan 0.186 ** 1.205 0.157 * 1.170 0.180 * 1.198 0.106 1.112

Number of police stations 0.029 * 1.029 0.018 1.018 0.022 1.022 0.030 * 1.031

Number of shopping centers 0.055 *** 1.056 0.061 *** 1.063 0.061 *** 1.063 0.043 *** 1.044

Number of parks and squares 0.150 *** 1.162 0.145 *** 1.156 0.158 *** 1.171 0.138 *** 1.148

Number of banks 0.082 *** 1.086 0.067 *** 1.070 0.080 *** 1.083 0.081 *** 1.084

Number of hospitals 0.079 *** 1.082 0.064 *** 1.067 0.075 *** 1.078 0.071 *** 1.073

Number of schools −0.005 0.995 −0.010 0.990 −0.010 * 0.990 −0.003 0.997

Number of hotels 0.041 *** 1.042 0.047 *** 1.048 0.040 *** 1.041 0.045 *** 1.046

Number of restaurants 0.028 *** 1.029 0.029 *** 1.030 0.028 *** 1.029 0.028 *** 1.028

Proportion of the FPFOD - - −0.380 * 0.684 - - - -

Proportion of the FPFOC - - - - 1.374 *** 3.952 - -

Proportion of the FPFOP - - - - - - 1.454 *** 4.280

Proportion of the entire
floating population 0.719 *** 2.052 - - - - - -

_cons 1.461 *** 1.857 *** 1.553 *** 1.850 ***

lnalpha_cons −0.568 *** −0.535 *** −0.555 *** −0.590 ***

pseudo R~q 0.081 0.078 0.080 0.084

AIC 13,572.20 13,626.40 13,592.00 13,538.90

BIC 13,653.40 13,707.60 13,673.20 13,620.10

Note: 1©*** Parameters are significant at the 0.001 confidence level. ** Parameters are significant at 0.05 confidence
level. * Parameters are significant at the 0.01 confidence level; 2©AIC and BIC show the effect of model fitting. If
the values of AIC and BIC are smaller, the fitting effect of the model is better.
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4.3.2. Model Results of Adding Multiple Floating Population Types

The influence of a single floating population variable on the model is limited. This
study attempts to add more than one floating population variable on the basis of the control
variable to explore the differences in the interpretation effects of single and multiple floating
population variables on the model.

Table 3 shows the results of models 5 to 8, i.e., the effects of the proportional variables
of the FPFOD, the FPFOC and the FPFOP when they are paired two by two or all put
together in the model. From the results, the significance, positivity, negativity of the
socio-economic and POI variables are generally consistent with the results of models 1–4.
Meanwhile, the proportion of the FPFOD has always negatively influenced theft crime,
even if its statistical significance has shown to be unstable. The statistical significance of the
proportion of the FPFOC and the FPFOP is more stable than the proportion of the FPFOD,
and both offer a positive correlation with theft. The comparison between the variables
within the model shows that the IRR value of the proportion of the FPFOP is still the
highest, and the proportion of the FPFOD is the lowest. Through the comparison between
models, it can be found that model 7 has the lowest AIC and BIC (Table 3), and model
5 has the highest value (Table 3). The data show that the model with the proportion of the
FPFOC and the FPFOP has the best effect among the four multivariate models. In contrast,
the model with the proportion of the FPFOD and the FPFOC has the worst impact.

The model results presented above are consistent with the conclusions of previous
studies. Residents of the community will become potential victims, and more criminal
targets and objects may be provided to the offender. Scholars such as Newman, Oscar [80],
and Andresen [81] believe that the greater the population density, the greater the possibility
of contact between motivated criminals and potential victims, contributing to crime. The
significance of this variable in the model validates this claim.

Numerous studies believe that improving residents’ educational level is conducive to
suppressing crime [64,82]. In this paper, the proportion of the population with high school
education and below is positively correlated with theft in multiple models, indicating
that theft is more common in communities with lower education levels, which is in line
with previous conclusions. According to social disorganization theory, the income of the
residents with lower education level is generally lower, which will increase the poverty level
of the community and reduce the level of informal control, thus leading to more crimes.

The proportion of households with rents below 500 yuan positively affected theft in
several models, consistent with the findings of previous studies [66]. A disproportionately
high percentage of low-rent tenants in a community indicates a high level of poverty among
the residents of that community. Based on social disorganization theory, communities with
higher poverty levels have less formal control and are easy targets for crime.

In routine activity theory, police stations play the role of supervisors and can act as
a solid deterrent to offenders, effectively preventing and suppressing the occurrence of
crime. Therefore, it is generally believed that the number of police stations negatively
correlates with the crime rate. However, a diametrically opposite conclusion was obtained
in the present study. This article speculates that, police stations are usually set up in
densely populated areas with chaotic environments, often high-crime areas, to better deter
delinquency and protect residents. Additionally, there is another explanation for this
phenomenon, that is areas around police stations are more easily patrolled, so crime is
more likely to be detected in areas with more police stations.

As mentioned above, shopping centers [65,83], park, squares [56,83], banks [56],
hospitals, hotels [83,84] and restaurants [67] tend to gather large crowds of people, causing
encounters between potential victims and motivated offenders and thus inducing crime.
In this paper, we obtained similar findings to those of existing studies that the number of
these POIs positively contributes to theft.
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Table 3. Results of Model 5–8.

Attributes
Model 5 Model 6 Model 7 Model 8

β IRR β IRR β IRR β IRR

Number of residents <0.001 *** 1.000 <0.001 *** 1.000 <0.001 *** 1.000 <0.001 *** 1.000

Proportion of the youth population 0.351 1.420 1.110 * 3.033 1.031 2.805 1.105 * 3.021

Proportion of the population with
secondary and lower education levels 0.456 ** 1.578 0.003 1.003 0.113 1.119 0.061 1.063

Proportion of households with a
monthly rent of less than 500 yuan 0.154 * 1.167 0.094 1.099 0.114 1.120 0.100 1.105

Number of police stations 0.021 1.021 0.030 * 1.030 0.030 * 1.031 0.030 * 1.030

Number of shopping centers 0.060 *** 1.062 0.042 *** 1.043 0.045 *** 1.046 0.044 *** 1.045

Number of parks and squares 0.157 *** 1.169 0.137 *** 1.147 0.144 *** 1.154 0.143 *** 1.154

Number of banks 0.079 *** 1.083 0.080 *** 1.084 0.085 *** 1.089 0.084 *** 1.088

Number of hospitals 0.072 *** 1.075 0.069 *** 1.071 0.074 *** 1.076 0.072 *** 1.074

Number of schools −0.011 * 0.989 −0.004 0.996 −0.004 0.996 −0.005 0.995

Number of hotels 0.041 *** 1.042 0.046 *** 1.047 0.043 *** 1.044 0.043 *** 1.044

Number of restaurants 0.028 *** 1.028 0.027 *** 1.028 0.027 *** 1.028 0.027 *** 1.028

Proportion of the FPFOD −0.421 * 0.657 −0.200 0.816 - - −0.240 0.783

Proportion of the FPFOC 1.402 *** 4.062 - - 0.605 * 1.830 0.634 ** 1.885

Proportion of the FPFOP - - 1.438 *** 4.213 1.276 *** 3.583 1.249 *** 3.486

Proportion of the entire
floating population - - - - - - - -

_cons 1.691 *** 1.916 *** 1.757 *** 1.832 ***

lnalpha_cons −0.559 *** −0.591 *** −0.594 *** −0.595 ***

pseudo R~q 0.080 0.084 0.084 0.084

AIC 13,588.90 13,539.70 13,534.30 13,534.50

BIC 13,675.40 13,626.20 13,620.80 13,626.40

Note: 1©*** Parameters are significant at the 0.001 confidence level. ** Parameters are significant at 0.05 confidence
level. * Parameters are significant at the 0.01 confidence level; 2©AIC and BIC show the effect of model fitting. If
the values of AIC and BIC are smaller, the fitting effect of the model is better.

The differences in the impact of theft among the FPFOD, the FPFOC and the FPFOP
are caused by the differences between the floating populations themselves. The FPFOD,
although not currently living in their domicile, are still born and live in ZG city and have a
very in-depth knowledge of the city’s customs, language as well as history, and their level
of expertise and familiarity with ZG city is no less than that of local residents. As a result,
they are primarily free of dilemmas in integrating into community life and interacting with
local residents. From this perspective, communities with a high percentage of the FPFOD
have sufficient cohesion, integration and informal control, which is conducive to reducing
the probability of theft incidents.

The opposite is the FPFOC and the FPFOP. Their lack of knowledge of ZG city and
language barriers can make it difficult for them to communicate with local residents.
Therefore, communities with a high proportion of the FPFOC and the FPFOP have low
cohesion and weak informal control and have a higher incidence of theft.

In terms of model effects, the model’s fit improved after using the proportion of the
FPFOP instead of the proportion of the entire floating population. At the same time, if
multiple categories of the floating population are included in the model, the effect of the
model with variables of both proportion of the FPFOC and proportion of the FPFOP is
better than other models. This is due to the more significant impact of the proportion of the
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FPFOC and the FPFOP on the model. In future related studies, if and when the floating
population variable is involved, the variables of the FPFOC and the FPFOP can be used
instead of the floating population to obtain better model effect.

Overall, the conclusions obtained in this study have some commonalities with current
research findings. First, the proportion of the floating population does have a positive effect
on theft, which is consistent with the results of scholars Chen and Qu [85] and Jin et al. [86].
Second, the relationship between the floating population and theft can be better explained
by using social disorganization theory, crime pattern theory and routine activity theory,
which is consistent with Kollamparambil et al. [87], Chen et al. [21], and Liu et al. [36]. Fi-
nally, this study confirms the findings of Shi and Wu [35] from the perspective of household
registration, that the structure of the origin of the floating population is highly correlated
with the crime rate.

5. Conclusions and Discussion

Based on the results, this paper conducted an empirical study on the spatial distribu-
tion of the floating population with different household registration and the differences in
their impact on theft and obtained the following conclusions.

5.1. Conclusions

(1) The spatial distribution of the floating population with different household regis-
tration varies. The FPFOD is concentrated in the downtown area. The FPFOC is
concentrated in the suburban areas close to the city center and is closer to the dis-
tribution of the entire floating population. The FPFOP is mainly distributed in the
immediate and distant suburban areas far from the city center. The spatial distribu-
tion is more dispersed than the other floating population. At the same time, with the
increase in the floating population across administrative divisions, the “low–low” clus-
ters are clustered from distant suburbs to old cities and core areas, and the “high–high”
groups are clustered from old cities and core areas to distant suburbs.

(2) The number of residents, the proportion of the population with a high school educa-
tion or less, the proportion of the household with a monthly rent of less than 500 yuan,
and POIs maintained a significant positive association with theft. The impact of
the floating population on theft varies by household registration. The effect of the
proportion of the FPFOD on theft was negative and, in some cases, insignificant. The
proportion of the FPFOC and the FPFOP had a significant contribution to theft.

(3) In terms of the model’s goodness of fit, the variables of the FPFOC and the FPFOP can
be used instead of the floating population to obtain better model effect. In addition, if
more than one category of the floating population is included in the model, the model
works best when both the proportion of the FPFOC and the FPFOP are included.

5.2. Discussion

There are areas of this study that could be improved and refined.
Firstly, the population is constantly moving and migrating. Any type of floating

population is no exception. Census data, however, are typically static, reflecting only the
distribution of a population over a period of time, not how it has changed. Therefore, due
to the lack of dynamic data [88], there is some uncertainty in the conclusion of this study.

Secondly, a number of readers may wonder what role floating population play in crime.
Unfortunately, with the data currently available, our study cannot answer this question
accurately. Further, the reason is, we have no statistics on the victims or perpetrators of theft,
which makes it impossible to say who the perpetrators and victims are in a community.

In addition, the FPFOP actually comes from different provinces in China, with different
local conditions and customs. However, we soon found that we could not further subdivide
types of the FPFOP to further discuss the relationship between household registration and
theft among the floating population because of lack of more detailed census data.
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Finally, this paper mentions three classical theories of criminal geography and carries
out subsequent analysis and research based on them. This is a common approach in the
analysis of criminal geography. However, it can also lead to a series of problems [89]. For
instance, structural factors are not included in theories’ explanations, which may lead
to stigmatization of some population, or positive aspects of the floating population are
not considered.

These shortcomings can be improved and refined in future studies. In the future
research, there are several tasks that can be carried out: First, by combining the dynamic
migration data of the floating population or the statistical data of the floating population
for many years with the crime data of corresponding years, test whether the model results
and conclusions in this study remain stable in a certain period of time. Second, obtain
more detailed crime data, and judge the role of the floating population in community crime
through empirical research. Third, this paper only divides the floating population into
three categories. Follow-up studies can further subdivide the floating population according
to their household registration attributes, and judge the relationship between the floating
population from different provinces, cities or regions and crime. Fourth, combined with
more theories and methods of non-criminal geography, follow-up studies can make a more
in-depth qualitative or quantitative analysis of the floating population and community
crime, and try to explain research questions of this paper from other perspectives.

The frequency of theft increases when informal controls in the community are weak-
ened. Most of the existing studies have focused on the impact of the floating population
on theft and less on further refinement of the floating population. The main innovations
of this paper include the following. The FPFOD has been not been considered as often in
previous studies and confirms the negative relationship between the FPFOD and theft. By
comparing the AIC and BIC of each model, we find that the effect of the floating population
with different household registration in the model shows an enormous difference. It can be
found that the proportion of the FPFOP had the strongest effect on the increase in theft.

The findings of this paper can provide a theoretical basis for community management.
When the proportion of the floating population in a community, especially the proportion
of the FPFOC and the FPFOP, is high, the relevant personnel in charge of the community
should help them integrate into the life of the community as soon as possible through
various activities such as sports competitions, community preaching and seminars. In this
way, the cohesiveness and informal control of the community can be improved, which will
reduce the occurrence of crime.
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