Introduction
Ecological research in criminology has shown there are many demographic factors of a
neighbourhood (age, gender, race and ethnicity, immigrant concentration and residential
mobility) that impact crime rates (Arnio and Baumer 2012; Sampson and Laub 1993; Sampson
and Lauritsen 1997). Despite this focus, a notable limitation exists within this body of
neighbourhood-level research. Specifically, within the social disorganisation literature, is the
possibility of significant spatial heterogeneity for its social constructs (Arnio and Baumer 2012).
For example, social disorganisation theory highlights neighbourhood variations in racial
composition, immigrant concentration, socioeconomic disadvantage, and residential instability as
mechanisms that impact differences in crime across neighbourhoods (Arnio and Baumer 2012).
The expected hypothesis that follows, therefore, should include dimensions of spatial variations
related to demographic differences across neighbourhoods that are expected to generate those
differences (Arnio and Baumer 2012). Despite this, much of this literature has not empirically
accounted for these spatial variations.
Criminologists have become more cognisant of non-stationary effects when considering
crime relationships (see, for example, Arnio and Baumer 2012; Cahill and Mulligan 2007; Graif
and Sampson 2009; Morenoff, Sampson, and Raudenbush 2001; Tita and Cohen 2004).
However, the utilisation of spatial methodologies that formally estimate spatially varying
relationships in an analysis of immigration and crime is limited (Graif and Sampson 2009). For
this reason, the current study builds on existing scholarship that explicitly tests for spatial
heterogeneity with the use of a geographically weighted regression (GWR) to investigate
neighbourhood level immigration and crime relationships.
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The present study aims to explore the spatial dimensions of immigration on various
classifications of property crime across Vancouver census tracts (CTs) for 2016. The analytic
design consists of a global component, using OLS models, and a local component, using GWR,
for six property crime types across CTs in Vancouver. This allows for the identification of
localised trends in the data, assessing the merits of global models that have been applied in most
neighbourhood studies of demographic context and crime and, in all but one, study immigration
and crime (the lone exception being Graif and Sampson 2009). We advance previous research by
explicitly assessing the merits of the common global approach and juxtapose it against an
alternative local strategy, GWR, that is capable of identifying potential significant “local”
variability in model parameters.

Theoretical mechanisms explaining the link between immigration and crime
Immigration has been linked to crime through a variety of theoretical processes, the most
prominent being social disorganisation. Within the social disorganisation framework, Shaw and
McKay (1942) note that immigrant populations are not direct correlates of neighbourhood crime.
Rather, the immigration-crime relationship is influenced by patterns of immigrant settlement into
socially disorganised neighbourhoods, given the availability of inexpensive housing options for
newcomers (Bursik 1988; Shaw and McKay 1931, 1942). However, after obtaining the necessary
economic and/or social capital, most immigrants relocate to areas with greater structural stability,
with crime not following immigrants into their new neighbourhoods. Most recent empirical
studies on immigration and crime have demonstrated no relationship or a negative association
(Kubrin and Desmond 2015; MacDonald et al. 2013; Martinez et al. 2010; Chavez and Griffiths
2009; Graif and Sampson 2009; Ousey and Kubrin 2009; Stowell and Martinez 2007; Martinez
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et al. 2004; Lee and Martinez 2002; Lee et al. 2001). For this reason, contemporary scholars have
begun to question whether constructs derived from the social disorganisation perspective
accurately capture immigrant experiences in contemporary landscapes, particularly for recent
immigrants.
Lee and Martinez (2009) highlight the fact that contemporary societies are fundamentally
different from those of the early- to mid-twentieth century. Therefore, the lack of contemporary
support for social disorganisation predictions (for recent immigrants) could be attributed to
significant changes in the social landscape (Martinez et al. 2010). The growing skepticism
regarding theoretical correlates advanced by social disorganisation theory have led some scholars
(Lee and Martinez 2002; Sampson 2008; Sampson, Morenoff, and Raudenbush 2005) to consider
alternative perspectives such as the emerging immigration revitalisation perspective and the
ethnic enclave perspective, both of which predict a negative immigration/crime relationship.
Additionally, the immigration and crime literature has an empirical limitation: the
assumption of spatial invariance in parameters. Real-world processes are rarely, if ever,
stationary in part due to the incredibly heterogeneous nature of urban environments, that include
neighbourhoods, and because of heterogeneity in settlement patterns. With regard to the
empirical literature on immigration, there is a consensus that levels of immigration within
neighbourhoods either negatively or insignificantly impact crime (Lee and Martinez 2009).
Taken together, theoretical, empirical, and practical wisdom tell us that demographic factors that
include immigrant concentration and other immigration related factors demonstrate spatial nonstationarity in effect on neighbourhood crime patterns. Therefore, the limitation that pertains to
assumptions of invariance in the effect of theoretically identified demographic factors is
important to consider.
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Geographically weighted regression: Applications in criminology
In an analysis of spatial patterns of residential burglaries with various neighbourhood level
socioeconomic characteristics, Malczewski and Poetz (2005) used geographically weighted
regression (GWR) to assess local-level variations in estimated parameters. Findings from GWR
analyses showed significant local variations in the relationships between the risk of residential
burglary victimisation and the average value of dwellings and percentage of the population in
multifamily housing. This study demonstrates the practicality of using local-level analysis such
as GWR, with local results that can be used to guide crime prevention policies, adequately
tailored according to neighbourhood need. Following this research, Cahill and Mulligan (2007)
used GWR in the context of violent crime in Portland, Oregon. Overall, Cahill and Mulligan
(2007) found that the majority of explanatory variables tested were found to have locally varying
relationships with violence, some switching signs place to place.
Arnio and Baumer (2012) hypothesised that the effects of both traditional demographic
indicators (immigrant concentration, racial composition, socioeconomic disadvantage, and
residential instability) and a contemporary aspect of housing transition (foreclosure) on
neighbourhood crime varies spatially. They found significant variation across Chicago census
tracts with regard to percent black, immigrant concentration, and foreclosure for both robbery
and burglary rates. Additionally, results revealed significant variation across neighbourhoods for
socioeconomic disadvantage on robbery rates and residential stability on burglary rates. In the
same year, Light and Harris (2012) investigated the relationship between racial composition and
violent crime. Using county-level data comprised of Western and South-Western counties (from
Washington to New Mexico), Southern counties (from Texas east through Georgia) and East
Coast counties, their results showed that spatial processes have greater relevance when
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considering white compared to black violent crime, with significant spatial variation in the
relationship between county characteristics for both white and black violent crime.
More recently, Cameron et al. (2016) took a local-level approach to investigating the
impact of alcohol outlet density (licensed clubs/bars, night clubs, off-licensed clubs and
restaurants/cafés) on violence across census tracts on the North Island of New Zealand. Results
from their analyses show that bar and night club density, as well as licensed club density (sports
clubs), are significant and positively related to violence. However, these relationships did not
demonstrate significant local variation, but significant local variation was found for the impact of
off-license density and restaurant/café density on violence.
Boivin (2018) used GWR to test a contradiction within routine activity theory: the
convergence of people in any given space can lead to both an increase and decrease in criminal
activity. He found both positive and negative associations between population and crime across
census tracts. As such, areas with greater concentrations of people can have guardianship effects,
but this was especially true in areas largely occupied or frequented by people for shopping,
school, and work (Boivin, 2018). Bunting et al. (2018), Louderback and Roy (2018), and Cowen
et al. (2019) have investigated global and local regression results for various crime types and
context in the Miami-Dade area. These authors have consistently found that a limited number of
places were driving the global regression results (local regression results were not statistically
significant in all places) and that the local regression results often, but not always, switch signs
when compared to the global results. And one of the most recent contributions to the spatial
criminology literature is that of Smith and Sandova (2019) who examined the local variability of
robbery rates across census tracts and block groups for the City of Saint Louis. GWR results
reveal significant local variations in the relationship between race, stability, and robbery rates
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across St. Louis. They show that specific areas where significant relationships occur and would
be a valuable tool for crime prevention policies or policing strategies.
Graif and Sampson (2009) found considerable evidence of spatially varying effects of
neighbourhood characteristics on homicide across Chicago neighbourhoods: immigrant
concentration was either unrelated or inversely related to homicide, findings that conform to
existing literature. Specifically, they estimated global and local effects of foreign-born
concentration and language diversity on homicide rates, controlling for neighbourhood-level
indices of concentrated disadvantaged, residential stability, and population density. Global
results showed insignificant relationships between percentages of foreign-born and homicide
rates, whereas the language diversity index was significantly related to lower homicide rates.
GWR results revealed significant local variation in the effects of percentage foreign-born and
language diversity on homicide, local parameters for language diversity tend to be nonsignificant
or significantly negative in predicting homicide, local parameters for foreign-born are mostly
negative with positive parameters identified for more than a quarter of the areas, and local
parameters for immigrant concentration are mostly insignificant with approximately 16% of
areas indicating significant negative coefficients, whereas approximately 7% exhibit significant
positive coefficients.
Graif and Sampson (2009) clearly convey the empirical, theoretical and substantive
importance of local-level considerations in evaluations of immigration and crime. Accordingly,
we aim to extend and build upon this research. The current study, therefore, takes an analytic
approach that is structurally similar to the approach used in Graif and Sampson (2009): the use of
global OLS models as well as local GWR models to assess the impact of various immigration
measures on different classifications of property crime across Vancouver CTs.
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Data and methods
The data used in the analyses below are for the City of Vancouver, British Columbia, Canada.
Vancouver is within the Metro Vancouver region, the third largest population metropolitan area
in Canada. Vancouver has long been considered a “gateway” city for immigrants into Canada
(Hou and Bourne 2006). The Vancouver Census Metropolitan Area (CMA) is the largest
metropolitan area in western Canada, approximately 2.55 million in 2016. Since 1991, the
Vancouver CMA has seen significant population growth, including new immigrants, especially
since the 1986 World Exposition on Transportation and Communication. The World Exposition
in 1986 brought global attention to the Vancouver CMA along with subsequent international
investments especially and initially from Hong Kong based multinational companies focused on
major apartment/condo developments concentrated in the inner-city neighbourhoods including
the central business district (Ley and Murphy 2001).
As part of the Pacific Rim countries with historical immigration links to Asia, substantial
increases in immigrants from these regions occurred throughout the latter part of the 20th century
and in the initial near two decades of this century (Murdie, 2008). In addition, Metropolitan
Vancouver has the mildest climate in Canada, which along with its spectacular natural ocean and
mountains, has attracted large numbers of interprovincial migrants (Newbold and Cicchino
2007). In the context of immigrant settlement, Vancouver is the second most favored destination
in Canada after Toronto and, for this reason, consists of an incredibly heterogeneous and large
immigrant population (Hou and Bourne 2006).
Overall, Vancouver’s resident population has steadily increased from 546,000 in 2001 to
630,000 in 2016. Over this time period, Vancouver’s immigrant population has increased by 4.5
percent, but the percentage of Vancouver’s population who are immigrants has decreased from
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45 percent to 41.5 percent. Despite this proportionate decrease, the visible minority population in
Vancouver increased from 48.5 to 50.5 percent. As of 2016, the vast majority of Vancouver’s
immigrant population is ethnic Chinese, just under two-thirds (63.7%), followed by South Asian
(14.2%), Filipino (13.9%), and Southeast Asian (6.5%). The ethnic Chinese community has a
long history in Vancouver, being present in most neighbourhoods, but the most recent ethnic
Chinese immigrants reside on the west side of the city; the South Asian, Filipino, and Southeast
Asian immigrant populations primarily reside in the south-eastern neighbourhoods of
Vancouver.

Crime data
Crime incident data for Vancouver were obtained from the Vancouver Open Data Catalogue. 1
These data are police recorded data, such that they do not include criminal events that we not
reported to the police. Property crime, residential burglary, commercial burglary, theft of vehicle,
theft from vehicle and other theft are analysed. Each criminal incident includes the location (X/Y
coordinates, geocoded to census tracts), date, time, and year of the crime incident. Though
available from 2003 to 2018, we only use the 2016 crime incident data because of the most
recently available census data. Census tracts are relatively small and stable geographic areas that
tend to have a population ranging from 2500 to 8000, with an average of 4000 persons. We
analyse the 105 census tracts in Vancouver to estimate local relationships between crime and
immigration.

Immigration data

1

https://data.vancouver.ca/datacatalogue/crime-data.htm
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All immigration and ecological variables in the analyses are from Statistics Canada’s SocioEconomic Information Management System (CANSIM) for the year 2016. We consider multiple
measures of immigration that aim to capture the multidimensional aspects of immigrant
populations and, accordingly, account for some of the heterogeneity between immigrant groups.
Specifically, the immigrant categories include: total immigrants, recent immigrants, long-term
immigrants, immigrants who arrived at a very young age, and multiple measures of
heterogeneity.
Consistent with existing research, total immigrants, the percentage of total immigrants
within each census tract in Vancouver is included in the variable set. We also include a measure
of recent immigrants, defined by the percentage of immigrants within a census tract who have
been in Canada for five years or less. This is followed by immigrants within a census tract who
have been in Canada for 10+, 20+ and 30+ years. Relatedly, another measure consists of
immigrants who arrived in Canada at a very young age (five years old or younger). Immigrants
who arrived very young to a host country are likely able to be culturally assimilated quicker than
immigrants who arrived in their older years and, therefore, less likely to engage in crimes that
stem from issues related to failures or difficulties in assimilating (Waters and Jimenez 2005).
The final immigration dimension consists of several forms of heterogeneity: ethnic
heterogeneity, visible minorities, immigrant heterogeneity, and recent immigrant heterogeneity.
Measures of ethnic heterogeneity and visible minorities alone are not direct proxies of
immigration, but they are considered control measures because they, arguably, represent an
important ethnic component of neighbourhoods. All the ethnic heterogeneity variables are
measured using the Blau (1977) Index that ranges in value from zero to one hundred, with zero
representing no ethnic mix and one hundred representing a perfectly even mix of ethnic groups.
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Ecological data
We include 13 control variables that capture various neighbourhood structural characteristics
including housing, income, and land use characteristics. The ecological data are obtained through
the census and conform to social disorganisation measures often used in the ecology of crime
literature. The general hypothesis of social disorganisation theory is that social and economic
deprivation, ethnic heterogeneity, and population turnover/ residential mobility lead to increases
in crime/delinquency rates (Shaw and McKay 1931, 1942). As such, we include population
change within the past five years, number of residents who have moved into the neighbourhood
within the past year, and percentage of rental units that captures the transient nature of renters
when compared to owners. Additional housing characteristics are measured with percentage of
dwellings under major repair and percentage of old homes (40 years+). Income measures
included are: the unemployment rate, post-secondary education (degree/diploma/certificate), low
income, income from government assistance (welfare, family allowance, employment insurance,
etc.), average dwelling value, average rent, median income, and median family income–all
income variables are measured in 2006 dollars. Lastly, we include a measure that captures
percent of Aboriginal population, given the well-documented high levels of (child) poverty in
this population that may not be accounted for using census-related variables (MacDonald and
Wilson 2013).

Geographically weighted regression: A statistical model
Global models assume invariance or stationarity of the relationships tested. Moreover,
suppressing local processes, when they exist, could lead to model misspecification and,
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subsequently, biased or inefficient estimates of the relationships evaluated (Fotheringham et al.,
1996; Neuhaus and McCulloch 2011). As such, we estimate a global OLS model and a
geographically weighted regression (GWR) model. Local and global results are then compared,
with comparative inferences regarding, measure significance, model fit and importantly,
significant local variations at the forefront of consideration.
Being that, GWR models are general extensions of basic global regression models, we
begin with a delineation of the components of the global OLS model in equation 1:
𝑦𝑦𝑖𝑖 = 𝛽𝛽0 + � 𝛽𝛽𝑘𝑘 𝑥𝑥𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖

(1)

𝑘𝑘

where yi is the natural logarithm of the crime count in census tract i, β0 is the estimated constant,
βk is a vector is estimated global parameters for the k independent variables (10 immigrationbased and 13 control variables), xik are the values for each independent variable in census tract i,
and εi is the residual for census tract i. In the calibration of this model one parameter is estimated
for the relationship between each independent and dependent variable, thus the underlying
assumption here is spatial invariance in the effects of the relationship/s tested (Fotheringham et
al. 2000).
GWR is an extension of the traditional regression framework, the main distinguishing
factor being that GWR allows for local rather than global parameters to be estimated, the model
is rewritten in equation 2 to demonstration the notion of spatial variation at the local level:
𝑦𝑦𝑖𝑖 = 𝛽𝛽0 (𝑢𝑢𝑖𝑖 , 𝑣𝑣𝑖𝑖 ) + � 𝛽𝛽𝑘𝑘 (𝑢𝑢𝑖𝑖 , 𝑣𝑣𝑖𝑖 )𝑥𝑥𝑖𝑖𝑖𝑖 + 𝜀𝜀𝑖𝑖

(2)

𝑘𝑘

where (ui, vi) denotes the coordinates of the ith unit of analysis, such that a constant (β0) and
parameter for each independent variable (βk) is estimated for each census tract i (Brunsdon et al.
1996; Fotheringham et al. 2000). The GWR equation therefore, importantly recognises that
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spatial variations might exist in the relationships tested and, accordingly, provides a means by
which they can be measured and accounted for in the estimates (Fotheringham et al. 2000).
Lastly, GWR requires the identification of its bandwidth calibration. To minimise issues
associated with inadequate bandwidth selection, the optimal bandwidth is estimated through an
iterative process to minimise the Akaike information criterion (Fotheringham et al. 2001). The
global spatial regression models and local GWR models for this study were calibrated using R
version 3.5.2. GWR models were estimated with the use of: The R library spgwr: Geographically
Weighted Regression v. 0.6-32.
Accordingly, the current study looks to empirically evaluate the following hypotheses
using the analytic techniques described above:
Hypothesis 1 (H1)
The processes that link immigration to property crime are non-stationary and, thereby,
exert significantly different effects across Vancouver CTs.
Hypothesis 2 (H2)
The impact of immigration on property crime vary across space, by crime type and
immigration measure.

Results
The OLS results for property crime displayed in Table 1 show that of the ten immigration
measures tested, only recent immigrant heterogeneity revealed a positive and significant
relationship with property crime. The current finding conforms to a key hypothesis of the social
disorganisation perspective—recent immigrant heterogeneity is associated with increased
neighbourhood crime rates (Kubrin 2000; LaFree and Bersani 2014). Three of the thirteen
12

controls measures tested reached statistical significance; positive and significant coefficients are
found for population change in the past five years and percentage of low-income families, while
dwellings under major repair is significant and negatively related to property crime.
<Insert Table 1 about here>
The GWR model is markedly consistent with respect to significance found for
immigration variables. Conforming to OLS findings, GWR results show that recent immigrant
heterogeneity is significantly positive in predicting property crime at the local-level. Significance
testing for locally varying relationships reveals that recent immigrant heterogeneity is
significantly associated with increases in property crime at the local-level—see Figure 1. 2 The
mapped output illustrates that the magnitude of effect increases steadily westward, which is
interesting given that CTs located to the west of the city are some of the most economically
affluent areas. Furthermore, the magnitude of effect is also strongest in areas located in the
northern most tip of Vancouver, where the central business district is located.
<Insert Figure 1 about here>
Even though, results from OLS and GWR models are consistent with regard to
immigration effects, there is divergence on the significance of controls measures. Results from
the OLS model revealed that three of the thirteen structural neighbourhood measures were
significantly related to property crime. However, the GWR results returned insignificant results
for all thirteen control measures tested. Although, the recent immigrant heterogeneity
relationship does not vary significantly at the local-level, testing for spatial variations at the

2

Legend categories represent natural breaks identified in the GIS software that are not always representing

large magnitude differences. Values of zero in the legend categories represent census tracts with statistically
insignificant parameter values.
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local-level using GWR revealed spatial differences in the magnitude of effects, highlighting the
range of effects across Vancouver CTs.
< Insert Table 2 about here>
The global and local effects of immigration on residential burglary are shown in Table 2.
Global results indicate that immigrant heterogeneity is significant and negative while recent
immigrant heterogeneity is significant and positive. These findings conform to the theoretical
predictions of social disorganisation theory and, perhaps, predictions of opposing perspectives
such as, the immigrant revitalisation perspective and immigrant enclave thesis. With respect to
the control variables, results reveal a significant and positive association between population
change in the last five years, whereas rental dwellings are significant and negative
Figure 2a provides a visual representation of significant differences in the negative
impact of immigrant heterogeneity on residential burglary. Here we can see that the impact of
immigrant heterogeneity applies only to CTs located in the west and northern most areas of
Vancouver. Therefore, increases in the concentration of immigrant heterogeneity are located to
the west of the city and some of the wealthiest areas in Vancouver negatively impact residential
burglary. The same pattern is found for areas located in the northern most tip of Vancouver.
<Insert Figure 2 about here>
Figure 2b illustrates substantial differences in the spatial distribution of the positive
association found for recent immigrant heterogeneity. Interestingly, although the effects of
immigrant heterogeneity (negative effect) and recent immigrant heterogeneity (positive effect)
on residential burglary are opposite, the spatial pattern of significance shows some similarity.
Here, the positive pattern of impact for recent immigrant heterogeneity and residential burglary
takes on a gradient effect—the strongest effect is noted in the western most areas while the
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magnitude gradually tappers off eastward. The strength of the positive and significant
relationship is also quite strong in neighbouring areas that are also largely residential
neighbourhoods characterised by higher family incomes and housing prices. The impact then
gradually wanes moving east.
<Insert Table 3 about here>
OLS results for commercial burglary are displayed in Table 3, with the only significant
parameter being population change, which is significant and positively related to commercial
burglary. GWR results reveal that ethnic heterogeneity is significantly positive at the local-level.
What’s more, the GWR analysis further shows that the relationship demonstrates significant
spatial variation at the local-level. Figure 3 allows for visual inspection of this spatial pattern,
showing that the positive impact of ethnic heterogeneity on commercial burglary only matters in
a relatively small area of Vancouver, CTs located in the west of Vancouver, the most affluent
areas of Vancouver.
<Insert Figure 3 about here>
< Insert Table 4 about here>
Results for the OLS and GWR models for theft are found in Table 4, with theft being the
only crime type where immigration effects are all statistically insignificant. With the OLS results
being insignificant throughout, neither immigration nor neighbourhood structural measures are
significantly related to theft in Vancouver. The addition of local information leads to a marginal
improvement in model fit, though the overall fit is still rather poor. The lack of statistical
significance leads us to believe that theft in Vancouver can perhaps be better explained using a
different set of explanatory measures, not including immigration.
<Insert Table 5 about here>
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Results from the models that test immigration effects on automotive theft, Table 5, reveal
a different pattern of immigration effects. Turning to the OLS model, results show that three of
the ten immigration measures tested, immigrants who have been in Canada for 20 years+,
immigrants who have been in Canada for 30 years+, and recent immigrant heterogeneity are
significantly related to automotive theft in Vancouver. Findings demonstrate that in Vancouver,
immigrants who have been in Canada for 20 years+ and recent immigrant heterogeneity have
significant and positive relationships with automotive theft. Alternatively, immigrants who have
been in Canada for 20+ years are significantly negative in predicting rates of automotive theft.
Inspection of GWR results also show that at the local-level immigration effects on automotive
theft are identical to those obtained from the OLS model. Figure 4a provides a visual
representation of the positive relationship between immigrants who have been in Canada for 20
years+ and theft of vehicle.
<Insert Figure 4 about here>
Although the significant positive effect found here does not significantly vary at the
local-level, it is clear that the magnitude of effect demonstrates some local variation. For
instance, the relationship is strongest in areas located in the upper western quadrant of
Vancouver where some of the most affluent neighbourhoods are located. The most northern tip
of Vancouver, where the central business district of Vancouver and the city's largest park
(Stanley Park) also have large magnitudes of the relationship. Figure 4b provides a spatial
depiction of the range of magnitudes for the positive relationship between theft of vehicle and
recent immigrant heterogeneity. Once again, the magnitude of the relationship is strongest in
areas located to the west of the city (the wealthiest areas). The strength of the relationship
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gradually weakens moving west to east, though all CTs in Vancouver are impacted by this
significant association between recent immigrant heterogeneity and auto theft.
The measure that captures immigrants who have been in Canada for 30+ years is the only
significantly negative variable in predicting auto theft at the local-level. The spatial pattern of the
magnitude of effects is strongest in the North West area and the most northern tip of Vancouver.
The magnitude of effects gradually weakens, as you move from the upper northwestern areas to
the southeast region of the city. It is worth noting that although both immigration measures that
capture duration of time spent in Canada (20+ years and 30+ years) reached statistical
significance, findings were in opposite directions and the spatial distribution of the magnitude of
effects were distinct. These results speak to the importance of measure disaggregation as the tenyear interval between these two immigrant populations lead to differential effects on auto left, at
the global and local levels.
<Insert Table 6 about here>
The final model that evaluates immigration effects on theft from vehicle can be found in
Table 6. OLS results show that immigrants who have been in Canada for 20+ years and recent
immigrant heterogeneity are significant and positively linked to this property crime type. Four of
thirteen control measures also reach statistical significance. Results from GWR analysis conform
to those obtained from OLS analysis. The primary and most importance difference between OLS
and GWR results relates to local variations in the significance and magnitude of effects that are
conveyed only in the GWR results. As such, the positive relationship between immigrants who
have been in Canada for 20+ years and theft of vehicle demonstrates significant variation at the
local level, Figure 5a provides an illustration of local-level variations in this relationship.
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For instance, the relationship is insignificant in areas located in the middle of Vancouver.
Alternately, at the other end of the spectrum, in the west side of Vancouver (affluent areas
aforementioned) and northern most tip of Vancouver the relationship is significant with the
greatest magnitude; these areas have been the most consistent with regard to high magnitudes
and significant immigration effects on crime. Furthermore, the impact of this particular
immigrant population on theft from vehicle increases as one moves away from the central area of
Vancouver. Areas around the central core where the relationship is insignificant see the lowest
magnitude of the relationship, the magnitude continues to increase in a spatially circular pattern
reaching the greatest strength in areas located in the west and northern tip of Vancouver.
<Insert Figure 5 about here>
The mapped results of the significant and positive relationship between recent immigrant
heterogeneity and theft from vehicle are displayed in Figure 5b. Disparate from previous
findings, this relationship does not vary at the local-level and, hence, all the CTs across
Vancouver experience significant and positive effects of recent immigrant heterogeneity on theft
from vehicle. The primary distinction between CTs only relate to differences in magnitude of
effect. The spatial pattern of strength in the magnitude of effect reveal that the strongest effects
are found are in areas located in the northern tip of Vancouver and immediately surrounding
areas.
A final noteworthy observation from these results pertain to the consistency and strength
of the relationship found between recent immigrant heterogeneity and property crime. In sum,
recent immigrant heterogeneity significantly predicts four of the six property crime types tested.
All significant findings at the global level was retained even after accounting for spatial
information in GWR models. We elaborate on these findings because recent immigrant
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heterogeneity is correlated with various measures: total immigrants (-0.84), immigrants, 10 years
+ (-0.80), visible minorities (-0.84) and immigrant heterogeneity (0.87). As such, this important
relationship would not have been founded if we employed data reduction a priori due to
collinearity concerns. Moreover, a number of sensitivity analyses to address this collinearity did
not lead to any qualitative changes in the results presented here.
Considered together, findings from OLS and GWR models support the hypotheses
presented at the onset of this article. GWR results show support for H1, we hypothesised that
immigration effects are non-stationary and, therefore, the impact on property crime is expected
to show significant spatial variation across Vancouver CTs. Results, for the most part, conform
to this prediction, as spatial variations whether in the magnitude of effects or magnitude and
statistical significance of effects are shown in GWR results. What’s more, GWR results illustrate
considerable variability in the spatial distribution of immigration effects and significance of
immigration effects across Vancouver CTs and across crime types for all but one crime type,
theft. Results, therefore, show that immigration effects, at least in the context of Vancouver, not
only vary across CTs, demonstrating the empirical importance of local-level analysis but effects
also vary across crime type, immigration measure, demonstrating the import of measure
disaggregation, a finding in support of H2.

Discussion
Given that spatial units rarely, if ever, demonstrate structural homogeneity, studies of
immigration effects on crime that highlight local variations provide more detailed, real-world
approximations of the relationship. This specification, in turn, can help contribute to a better
understanding of the routes through which immigration may affect crime (Butcher and Piehl
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1998; Cahill and Mulligan 2007). Results from the current study provide support for the
assertions put forth by scholars such as Butcher and Piehl (1998) and Cahill and Mulligan
(2007). With the use of an alternative local modeling strategy we were able to identify localised
trends of immigration effects on crime that show geographic differences when considering this
relationship—spatial distinctions that help provide information on the local context of
immigration effects on crime.
Most generally, GWR findings reveal some degree of local variation when considering
immigration effects on property crime. Significant localised trends, however, are specific to
immigration measure and crime type. OLS results, on the other hand, revealed significant
relationships for various immigration measures in predicting property crimes in Vancouver,
namely, immigrant heterogeneity, recent immigrant heterogeneity, immigrants who have been in
Canada for 20+ and 30+ years and, ethnic heterogeneity. When compared to GWR results that
identified significant local variations for certain parameters (i.e. immigrant and recent immigrant
heterogeneity) it became clear that OLS results convey an over simplistic interpretation of the
relationship.
GWR results strengthened OLS findings—the addition of local information did not lead
to signs switching in any of the models but instead always increases the explanatory power of the
model. Theoretically, OLS models provided some support for predictions of the most prevalent
perspective used to guide studies on the relationship between immigration and crime—social
disorganisation theory. OLS results reveal positive and significant associations between
immigration captured in the recent immigrant heterogeneity measure and property crime,
residential burglary, theft of vehicle, and theft from vehicle (positive and significant relationships
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revealed in 4 of 6 models). In contrast, OLS results also reveal that immigrant heterogeneity
negatively predicts rates of residential break and enter.
Parameter estimates in the GWR model are consistent with those obtained from the OLS
model with respect to direction and significance of variables. Results show that these
relationships only impact some CTs and not others, showing where these relationships are
significant along with the spatial distribution of the magnitudes. For example, immigrant
heterogeneity is significant and negatively related to residential burglary in CTs located in the
west and northern most tip of Vancouver (Figure 2). Interestingly, the areas identified here as
having negative and significant experiences with immigrant heterogeneity and crime are also
some of the most affluent areas in the city. This particular finding is theoretically informative,
because in the Vancouver context, areas that are highly concentrated with respect to
heterogeneous immigrant populations are not disorganised, economically marginalised, nor high
crime but instead very affluent, structurally stable, and generally low crime. Therefore, this
particular finding counters the negative perception of immigrant heterogeneity often derived
from social disorganisation theory. As such, current findings may provide greater support for
opposing perspectives that predict negative associations between immigrant heterogeneity and
crime.
Alternately, the positive and significant association between recent immigrant
heterogeneity and residential burglary, when considered together with the negative association
for immigrant heterogeneity, offer some rather interesting insights. GWR results show some
spatial overlap in the effect of recent immigrant heterogeneity and immigrant heterogeneity on
residential burglary. The spatial overlap between the negative effect of immigrant heterogeneity
and positive effect of recent immigrant heterogeneity on residential burglary initially seemed
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counterintuitive. However, upon further inspection, it makes empirical and theoretical sense that
these opposite relationships could occur in the same places. Empirically, magnitudes for the
negative associations between immigrant heterogeneity and residential burglary are almost four
times greater than those obtained for recent immigrant heterogeneity. Therefore, when summed,
the overall magnitude of effect is still negative. It would be theoretically and substantively
interesting to understand the mechanisms that underlie the opposing effects for immigrant and
recent immigrant heterogeneity on residential burglary in these specific areas. As such, further
investigation into these areas by way of including specifications of more proximate social
processes (e.g., collective efficacy, subculture intensity) or with the addition of a more
comprehensive set of structural measures could help us better understand what mediates this
spatial variation (Graif and Sampson 2009).
Theoretically, these relationships can also be explained in terms of social disorganisation
in that newer immigrant populations may initially settle into small pockets of disorganised areas
located in close proximity to larger organised areas, perhaps social housing options that are
sometimes located within relatively wealthier residential areas. Keeping in line with social
disorganisation tradition, these newer immigrants are hypothesised to move away from
disorganised neighbourhoods into more structurally organised areas once they’ve obtained the
requisite economic and social capital to do so. Nonetheless, it could be the case that recent
immigrant settlements into small pockets of disorganised areas settled by various other
populations of recent immigrants (i.e. recent immigrant heterogeneity) facilitate a small spike in
property crime. However, at this point we can only speculate as the current analyses do not
permit further inferences into the nuances of these localised relationships. Future research can
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test these propositions through the introduction of a greater set of neighbourhood structural
measures.
In the current context, GWR analysis revealed significant localised effects for
immigration on property crime and, so, findings demonstrate the utility of local models. From an
empirical perspective, current results demonstrate that in some instances, when relationships are
stationary global models may be sufficient. Finally, using local models to explore the spatial
dynamics of immigration effects on crime can prove theoretically useful. From a theoretical
perspective, local analytic techniques offer insight into important spatial distinctions in
parameter effects that can help with theoretical refinement or provide clues for possible
theoretical linkages. Specifically, we find significant differences for ethnic heterogeneity,
immigrant heterogeneity, and recent immigrant heterogeneity across census tracts in Vancouver.
Not only are these variables conceptually similar from a (social disorganisation) theory point of
view with regard to expectations, despite being empirically different from variable to variable,
but those empirical relationships are not present in all places.
On a final note, the complex relationship between immigration and crime is perhaps
deserving of more intricate theoretical treatments, given that monolithic expectations are likely
insufficient in capturing the nuances that underlie these relationships. Nonetheless, most studies
in this literature have opted to test or use one theory over another, which could explain why
theory testing initiatives often fall short and are contradictory (Ousey and Kubrin, 2018). The
relationship that links immigration to crime is complex, that needs both theoretical and
methodological refinements, including spatial treatments of the topic that could facilitate the
refinement, advancement, or integration of competing theoretical strands.
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Conclusion
The current study highlights the utility of local analytic techniques, namely GWR, in the context
of immigration and crime. As elaborated by Fotheringham and colleagues (1997), spatial
variations are intrinsic in some relationships, particularly ecological relationships. For this
reason, researchers benefit from the use of local models in the analysis of spatial or ecological
data. Results from the current analytic exercise demonstrate the benefits of local analysis, in
revealing spatial nuances of immigration effects on crime. Specifically, GWR results show
localised effects of immigration on commercial and residential burglary, facilitating rather
interesting spatial inferences on the immigration-crime relationship in Vancouver, inferences that
can be further explored in subsequent research. In addition to empirical and theoretical
applications, local-level analyses are important to consider from a practical or substantive point
of view. Local level analysis revealed several striking spatial patterns with regard to immigration
effects across Vancouver CTs, patterns that would otherwise be masked in global parameters. In
spite some very interesting and instructive findings facilitated through GWR analysis, there are a
few caveats that should be noted.
The first limitation relates to the cross-sectional nature of these analysis. Being that only
a single cross section was analysed, results from these analyses only represent immigration
effects on crime in Vancouver at one point in time (2016). For this reason, current results cannot
be compared to results from other cross-sectional analyses at other points in time and certainly
not results from panel or longitudinal analysis. Second, the inability to gain access to violent
crime data places limitations on the generalisability of current findings, as we only analysed
property crime classifications. Third, we rely solely on police reports, limitations that have long
been recognised in criminological literature (Sherman et al. 1989).
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Moving forward, we believe that additional explorations into the urban geography of
immigration and crime patterns at the local level would offer additional substantive and
empirical insights into immigration and crime. The current analysis, though informative, raises a
number of questions that ought to be considered in subsequent research. Future directions for
spatial research should first include further replication across different time periods and other
places. It would also be instructive for replications of the current study to investigate the spatial
distribution of immigration and property crime at different levels of aggregations. This strategy
would allow us to determine whether the patterns found at the CT level remain consistent at
smaller scales of analysis. If results are found to be consistent at all levels of aggregation then it
is possible to infer that results are due to the spatial consistency of measures tested and not
merely an artifact of the data/method used. Finally, results from the current study provide a basis
for future investigations into why these patterns exist. More specifically, with the use of multiple
and substantively distinct measures of immigration we discovered that the spatial patterns for
immigrant and recent immigrant heterogeneity were significantly distinct from other measures,
as their effects are significantly localised. These findings indicate that elements of immigration
captured in these measures and the areas where they show significant localised effects are
distinct. Findings such as these, therefore, provide an avenue for future research into why these
spatial patterns exist in certain areas but not others. As such, future assessments in different
contexts that correspond to the ones undertaken here could help bolster our understanding of how
neighbourhood dynamics impact immigration effects on crime.
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Figure 1. Mapped GWR results, property crime, recent immigrant heterogeneity
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Figure 2. Mapped GWR results, residential burglary
a) immigrant heterogeneity

b) recent immigrant heterogeneity
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Figure 3. Mapped GWR results, commercial burglary, ethnic heterogeneity
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Figure 4. Mapped GWR results, theft of vehicle
b) immigrants who have been in Canada for 20+ years

b) recent immigrant heterogeneity
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Figure 5. Mapped GWR results, theft from vehicle
a) immigrants who have been in Canada for 20+ years

b) recent immigrant heterogeneity
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Table 1. Global OLS and local GWR results, logged property crime
Property crime

Global (OLS) model

Local (GWR) model
Lower
Upper
GWR
Local
Coefficient
(SE)
Median
Quartile
Quartile
sig
Variation
Total immigrants
-0.040
0.046
-0.044
-0.040
-0.038
Recent immigrants
0.098
0.067
0.083
0.089
0.098
Immigrants, 10 years +
-0.052
0.060
-0.050
-0.048
-0.044
Immigrants, 20 years +
0.180
0.098
0.161
0.166
0.174
Immigrants, 30 years +
-0.120
0.083
-0.122
-0.116
-0.107
Immigrants arrived 5yrs or <
-0.022
0.100
-0.039
-0.025
-0.002
Ethnic heterogeneity
0.004
0.009
0.001
0.004
0.007
Visible minorities
0.011
0.020
0.009
0.013
0.015
Immigrant heterogeneity
0.004
0.016
0.003
0.005
0.007
No
Recent immigrant heterogeneity
0.014*
0.006
0.013
0.014
0.014
**
Population change 5 yrs
0.015**
0.005
0.014
0.014
0.015
Dwellings rented
-0.020
0.014
-0.025
-0.024
-0.028
Dwellings under major repair
-0.180**
0.054
-0.187
-0.182
-0.176
Old houses (40 yrs +)
0.005
0.015
0.001
0.004
0.007
Number of movers, 1 yr
-0.002
0.022
-0.002
-0.001
0.001
Postsecondary education
0.007
0.018
0.006
0.009
0.012
Low income (% families)
0.067**
0.024
0.067
0.072
0.074
% income government assistance
-0.063
0.039
-0.068
-0.062
-0.054
Unemployment rate
0.019
0.075
-0.003
-0.004
-0.018
Average dwelling value, 000s,
-0.001
0.001
-0.001
-0.001
-0.001
Average rent, 00s
0.041
0.057
0.022
0.029
0.045
Median family income, 000s
-0.001
0.010
-0.004
-0.001
0.002
Aboriginal
0.044
0.040
0.037
0.039
0.040
2
Adjusted - R
0.520
0.675
192.108
Akaike information criterion
Notes. n = 105; * 10 percent significance; ** 5 percent significance; *** 1 percent significance; All inference based on heteroskedasticity and
autocorrelation consistent errors. GWR, geographically weighted regression; OLS, ordinary least squares; SE, standard error. Pseudo
Adjusted R2 reported for GWR model.
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Table 2. Global OLS and local GWR results, logged residential burglary
Residential break and enter

Global (OLS) model

Local (GWR) model
Lower
Upper
GWR
Local
Coefficient
(SE)
Median
Quartile
Quartile
sig
Variation
Total immigrants
0.005
0.038
-0.424
-0.155
0.268
Recent immigrants
0.018
0.056
0.253
0.859
1.219
Immigrants, 10 years +
-0.008
0.050
-0.430
-0.352
-0.245
Immigrants, 20 years +
-0.019
0.081
0.583
0.950
1.212
Immigrants, 30 years +
0.044
0.068
-0.096
0.057
0.342
Immigrants arrived 5yrs or <
0.024
0.082
0.524
1.102
1.381
Ethnic heterogeneity
0.004
0.008
0.084
0.103
0.135
Visible minorities
-0.016
0.017
-0.440
-0.410
-0.361
Yes
Immigrant heterogeneity
-0.031*
0.014
-0.761
-0.480
-0.218
**
Yes
Recent immigrant heterogeneity
0.012*
0.005
-0.029
0.045
0.139
**
Population change 5 yrs
0.008*
0.004
0.030
0.059
0.079
Dwellings rented
-0.050***
0.012
-0.368
-0.233
-0.142
Dwellings under major repair
-0.086
0.045
0.283
0.633
0.816
Old houses (40 yrs +)
0.017
0.013
0.387
0.450
0.560
Number of movers, 1 yr
0.007
0.018
0.175
0.280
0.317
Postsecondary education
0.013
0.015
-0.044
0.004
0.039
Low income (% families)
0.037
0.020
0.792
0.872
0.993
% income government assistance
-0.054
0.032
-0.745
-0.586
-0.415
Unemployment rate
-0.034
0.062
-1.429
-1.005
-0.019
Average dwelling value, 000s,
-0.047
0.000
0.002
0.005
0.006
Average rent, 00s
-0.090
0.047
-2.030
-1.783
-1.531
Median family income, 000s
-0.002
0.009
0.366
0.443
0.500
Aboriginal
0.062
0.033
-0.038
0.201
0.434
2
Adjusted - R
0.545
0.870
Akaike information criterion
699.870
Notes. n = 105; * 10 percent significance; ** 5 percent significance; *** 1 percent significance; All inference based on heteroskedasticity and
autocorrelation consistent errors. GWR, geographically weighted regression; OLS, ordinary least squares; SE, standard error. Pseudo
Adjusted R2 reported for GWR model.
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Table 3. Global OLS and local GWR results, logged commercial burglary
Commercial break and enter

Global (OLS) model

Local (GWR) model
Lower
Upper
GWR
Local
Coefficient
(SE)
Median
Quartile
Quartile
Sig
Variation
Total immigrants
-0.075
0.076
-0.094
-0.071
-0.051
Recent immigrants
0.170
0.112
0.092
0.138
0.181
Immigrants, 10 years +
0.046
0.101
0.015
0.039
0.072
Immigrants, 20 years +
0.101
0.164
0.058
0.108
0.148
Immigrants, 30 years +
-0.102
0.139
-0.143
-0.112
-0.071
Immigrants arrived 5yrs or <
0.170
0.167
0.167
0.184
0.203
Yes
Ethnic heterogeneity
0.021
0.015
0.011
0.018
0.028
**
Visible minorities
-0.050
0.033
-0.052
-0.048
-0.045
Immigrant heterogeneity
-0.024
0.027
-0.030
-0.019
-0.013
Recent immigrant heterogeneity
0.004
0.009
-0.001
-0.003
-0.006
Population change 5 yrs
0.018*
0.008
0.016
0.017
0.018
Dwellings rented
-0.018
0.024
-0.020
-0.016
-0.013
Dwellings under major repair
-0.017
0.090
-0.187
-0.173
-0.158
Old houses (40 yrs +)
-0.019
0.026
-0.030
-0.025
-0.018
Number of movers, 1 yr
0.030
0.037
0.015
0.027
0.034
Postsecondary education
0.011
0.029
0.003
0.012
0.020
Low income (% families)
0.044
0.041
0.042
0.056
0.065
% income government assistance
-0.076
0.064
-0.099
-0.081
-0.052
Unemployment rate
0.102
0.125
0.075
0.085
0.010
Average dwelling value, 000s,
-0.001
0.000
-0.000
-0.001
-0.001
Average rent, 00s
0.001
0.095
-0.030
-0.015
-0.009
Median family income, 000s
-0.018
0.018
-0.016
-0.012
-0.008
Aboriginal
0.038
0.066
0.009
0.016
0.24
2
Adjusted - R
0.535
0.722
301.857
Akaike information criterion
Notes. n = 105; * 10 percent significance; ** 5 percent significance; *** 1 percent significance; All inference based on heteroskedasticity and
autocorrelation consistent errors. GWR, geographically weighted regression; OLS, ordinary least squares; SE, standard error. Pseudo
Adjusted R2 reported for GWR model.
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Table 4. Global OLS and local GWR results, logged theft
Theft

Global (OLS) model

Local (GWR) model
Lower
Upper
Local
Coefficient
(SE)
Median
GWR sig
Quartile
Quartile
Variation
Total immigrants
-0.200
0.145
-0.202
-0.193
-0.185
Recent immigrants
0.274
0.212
0.235
0.251
0.277
Immigrants, 10 years +
0.109
0.192
0.098
0.105
0.111
Immigrants, 20 years +
0.126
0.311
0.112
0.125
0.138
Immigrants, 30 years +
-0.194
0.263
-0.215
-0.195
-0.180
Immigrants arrived 5yrs or <
0.227
0.316
0.202
0.214
0.224
Ethnic heterogeneity
-0.013
0.029
-0.017
-0.133
-0.010
Visible minorities
0.096
0.064
0.097
0.098
0.099
Immigrant heterogeneity
0.070
0.052
0.072
0.073
0.075
Recent immigrant heterogeneity
0.009
0.018
0.009
0.009
0.010
Population change 5 yrs
0.018
0.016
0.017
0.018
0.019
Dwellings rented
-0.033
0.045
-0.036
-0.034
-0.031
Dwellings under major repair
-0.033
0.172
-0.331
-0.322
-0.314
Old houses (40 yrs +)
0.026
0.049
0.022
0.025
0.028
Number of movers, 1 yr
0.001
0.069
-0.001
0.001
0.002
Postsecondary education
0.012
0.057
0.015
0.017
0.018
Low income (% families)
0.060
0.077
0.054
0.058
0.063
% income government assistance
-0.099
0.123
-0.103
-0.010
-0.095
Unemployment rate
-0.087
0.238
-0.117
-0.107
-0.094
Average dwelling value, 000s,
-0.001
0.001
-0.001
-0.001
-0.001
Average rent, 00s
0.223
0.180
0.220
0.230
0.234
Median family income, 000s
-0.052
0.035
-0.056
-0.055
-0.052
Aboriginal
0.048
0.126
0.036
0.046
0.054
2
Adjusted - R
0.276
0.458
434.990
Akaike information criterion
Notes. n = 105; * 10 percent significance; ** 5 percent significance; *** 1 percent significance; All inference based on heteroskedasticity and
autocorrelation consistent errors. GWR, geographically weighted regression; OLS, ordinary least squares; SE, standard error. Pseudo
Adjusted R2 reported for GWR model.
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Table 5. Global OLS and local GWR results, logged theft of vehicle
Theft of vehicle

Global (OLS) model

Local (GWR) model
Lower
Upper
GWR
Local
Coefficient
(SE)
Median
Quartile
Quartile
sig
Variation
Total immigrants
0.020
0.042
0.015
0.016
0.017
Recent immigrants
0.021
0.061
0.021
0.024
0.025
Immigrants, 10 years +
-0.103
0.055
-0.100
-0.099
-0.097
Immigrants, 20 years +
0.238**
0.089
0.227
0.230
0.239
**
No
Immigrants, 30 years +
-0.204**
0.076
-0.207
-0.195
-0.200
**
No
Immigrants arrived 5yrs or <
-0.096
0.091
-0.102
-0.094
-0.086
Ethnic heterogeneity
-0.002
0.001
-0.003
-0.002
-0.002
Visible minorities
0.001
0.018
0.002
0.004
0.005
Immigrant heterogeneity
-0.005
0.015
-0.005
-0.004
-0.003
Recent immigrant heterogeneity
0.018**
0.005
0.017
0.017
0.018
**
No
Population change 5 yrs
0.008
0.004
0.007
0.007
0.007
Dwellings rented
-0.017
0.013
-0.019
-0.019
-0.018
Dwellings under major repair
-0.091
0.049
-0.093
-0.092
-0.091
Old houses (40 yrs +)
-0.001
0.014
-0.001
-0.001
-0.002
Number of movers, 1 yr
0.001
0.020
0.001
0.002
0.003
Postsecondary education
-0.010
0.016
-0.009
-0.008
-0.008
Low income (% families)
0.036
0.022
0.037
0.038
0.039
% income government assistance
-0.040
0.035
-0.039
-0.038
-0.037
Unemployment rate
-0.048
0.068
-0.055
-0.052
-0.047
Average dwelling value, 000s,
-0.001
0.001
-0.001
-0.001
-0.001
Average rent, 00s
-0.008
0.052
-0.012
-0.010
-0.008
Median family income, 000s
0.004
0.010
0.004
0.005
0.005
Aboriginal
0.061
0.036
0.058
0.060
0.062
2
Adjusted - R
0.543
0.658
Akaike information criterion
173.595
Notes. n = 105; * 10 percent significance; ** 5 percent significance; *** 1 percent significance; All inference based on heteroskedasticity and
autocorrelation consistent errors. GWR, geographically weighted regression; OLS, ordinary least squares; SE, standard error. Pseudo
Adjusted R2 reported for GWR model.
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Table 6. Global OLS and local GWR results, logged theft from vehicle
Theft from vehicle

Global (OLS) model

Local (GWR) model
Lower
Upper
GWR
Local
Median
Quartile
Quartile
sig
Variation
Total immigrants
-0.034
0.043
-0.044
-0.038
-0.034
Recent immigrants
0.075
0.064
0.069
0.072
0.077
Immigrants, 10 years +
-0.080
0.058
-0.076
-0.071
-0.064
Immigrants, 20 years +
0.210*
0.094
0.187
0.192
0.200
**
Yes
Immigrants, 30 years +
-0.109
0.080
-0.108
-0.102
-0.099
Immigrants arrived 5yrs or <
-0.086
0.095
-0.104
-0.073
-0.099
Ethnic heterogeneity
0.006
0.008
0.005
0.006
0.009
Visible minorities
0.006
0.019
0.002
0.006
0.011
Immigrant heterogeneity
0.005
0.016
0.002
0.004
0.009
Recent immigrant heterogeneity
0.013*
0.005
0.012
0.013
0.013
**
No
Population change 5 yrs
0.013**
0.004
0.012
0.013
0.013
Dwellings rented
-0.014
0.013
-0.019
-0.018
-0.016
Dwellings under major repair
-0.200***
0.052
-0.207
-0.205
-0.201
Old houses (40 yrs +)
0.001
0.014
-0.001
-0.001
-0.003
Number of movers, 1 yr
-0.009
0.021
-0.010
-0.007
-0.004
Postsecondary education
0.003
0.017
0.003
0.006
0.008
Low income (% families)
0.079***
0.023
0.079
0.084
0.088
% income government assistance
-0.070
0.037
-0.075
-0.068
-0.058
Unemployment rate
0.064
0.072
0.039
0.050
0.069
Average dwelling value, 000s,
-0.001*
0.001
-0.001
-0.001
-0.001
Average rent, 00s
0.058
0.054
0.037
0.047
0.061
Median family income, 000s
0.002
0.010
-0.000
-0.003
-0.006
Aboriginal
0.020
0.038
0.013
0.015
0.016
2
Adjusted - R
0.560
0.711
Akaike information criterion
180.050
Notes. n = 105; * 10 percent significance; ** 5 percent significance; *** 1 percent significance; All inference based on heteroskedasticity and
autocorrelation consistent errors. GWR, geographically weighted regression; OLS, ordinary least squares; SE, standard error. Pseudo
Adjusted R2 reported for GWR model.
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