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ABSTRACT

Crime Victimisation and Subjective Well-Being:
Panel Evidence from Australia

This paper estimates the effect of physical violence and property crimes on subjective well-
being in Australia. Our methodology improves on previous contributions by (i) controlling for
the endogeneity of victimisation and (ii) analysing the heterogeneous effect of victimisation
along the whole distribution of well-being. Using fixed effects panel estimation, we find that
both types of crimes reduce reported well-being to a large extent, with physical violence
exerting a larger average effect than property crimes. Furthermore, using recently developed
panel data quantile regression model with fixed effects, we show that the negative effects of
both crimes are highly heterogeneous, with a monotonic decrease over the distribution of
subjective well-being.
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1 Introduction

The issue of crime is of major concern for the population and is often central to the political
debate at elections time (Cohen, 2008). This is all the more important in Australia that
OECD figures (OECD, 2010) show it has the ninth highest victimisation rate for assaults
or threats (3.4%) amongst OECD countries in 2005 (the OECD average was 2.9%). In
terms of burglary with entry, Australia was ranked fifth highest in 2005 with a rate of 2.5%
(the OECD average was 1.8%). One of the reasons why crime is of such concern to the
population is that the cost of crime expands well beyond the pecuniary costs incurred by

the direct victims of crime.

A number of studies have highlighted that the non-pecuniary costs of crime far outweigh
the direct costs such as medical expenses, days-off work, cost of replacement of goods and
money stolen to the victims, etc. (Kuroki, 2013). Anecdotally, Cornaglia et al. (2014)
report evidence given at a US Senate Judiciary Committee whereby a 40-fold discrepancy
was found between the pecuniary costs of crime and the population’s willingness to pay to
reduce crime. This discrepancy arises because crime is found to be associated with profound
psychological issues. Crime affects other people because each instance of crime increases
people’s subjective risk of becoming a victim, thus increasing fear and anxiety (Powdthavee,
2005; Hanslmaier, 2013; Dustmann and Fasani, 2015). The psychology literature has long
highlighted a significant relationship between crime and a number of psychological problems
such as depression, anxiety, fear, and even post-traumatic stress disorder developed by
victims and those close to them (Atkeson et al., 1982; Davis and Friedman, 1985; Norris
and Kaniasty, 1992). More recently, the literature has started to investigate the relationship
between psychological problems and self-assessed health and happiness. For instance, Ross
(1993) and Moller (2005) find that people’s subjective measure of health is negatively
associated with feelings of fear and anxiety. These findings are corroborated by Moore
(2006) who show that fear of crime (itself positively correlated with past victimisation)
has a negative relationship with happiness (see also Davies and Hinks (2010); Staubli et al.
(2014)).

Since crime can have significant adverse consequences for the subjective well-being of
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victims and the society as a whole, the accurate estimation of these non-pecuniary costs
of crime, which are not directly measurable, cannot be overstated. This is all the more
important that the fast developing economics literature shows a direct relationship between
self-assessed well-being and more tangible outcomes such as labour market outcomes. For
instance, Fritjers et al. (2014) find evidence in Australia that a decrease in mental health
leads to a comparatively large decrease in employment (one standard deviation decrease
in mental health leading to up to a 30 percentage point decrease in employment). Com-
paratively similar results are found in other countries by Hamilton et al. (1997), Chatterji

et al. (2007, 2011) and Ojeda et al. (2010).

While there is ample evidence that direct experience of victimisation is negatively as-
sociated with people’s subjective well-being, most of the studies cited above share three
similar limitations. First, most of them use cross sectional data, thereby ignoring the role of
unobserved individual heterogeneity. As crime events are not randomly distributed in the
population, the estimated well-being effects of crimes can be misstated by comparing vic-
tims and non-victims in cross sectional data.! Second, the comparison of the consequences
of crimes against the person and against property for people’s subjective well-being is rel-
atively unexplored, as pointed out by Staubli et al. (2014). Finally, none of the existing
studies has examined the potential heterogeneity in the effects of victimisation along the

whole distribution of well-being.

This paper estimates the effects of crime victimisation on subjective well-being in Aus-
tralia. Using data from the longitudinal Household, Income and Labour Dynamics in
Australia (HILDA) survey, we use fixed effect panel estimators in order to address the
issue of the confounding effects arising from the correlations between victimisation and
unobserved heterogeneity. The information in HILDA about crimes against the person
and property also allows us to compare the well-being effects of the two types of crimes.
Furthermore, this paper contributes to the literature by being the first to investigate the

heterogeneous effects of victimisation on different quantiles of the subjective well-being

'For example, people with higher unobserved ability may be less likely to be a crime victim, and in the
meanwhile, have higher level of subjective well-being. The well-being effects of victimisation will thus be
overstated in estimations using cross sectional data.



distribution, using fixed effects quantile regression for panel data recently developed by

Canay (2011).

We find that both physical violence and property crimes negatively affect the subjective
well-being of Australians, and the average effect is stronger for physical violence than for
property crimes. Specifically, physical violence and property crimes are associated with
a decline of respectively 0.30 and 0.03 standard deviation of the SF-36 mental well-being
measure. Using panel data quantile regression with fixed effects, we find strong evidence of
heterogeneous links between crime victimisation and happiness. The adverse effects of both
physical violence and property crimes are found to monotonically decrease in magnitude
over the distribution of the well-being distribution. In other words, crime (especially violent
crime) exerts a larger negative impact on well-being for individuals who already were in

the lower part of the well-being distribution to start with.

Comparing with other important negative life events such as (i) serious personal in-
jury/illness; (ii) fired or made redundant; and (iii) death of spouse or child, we show that
the mean impact of physical violence on well-being is well over that of losing one’s job
(through being fired or made redundant) but smaller compared to experiencing the death
of a spouse/child or sustaining a serious personal injury/illness. We further show that the
negative effects of property crimes are smaller in magnitude than the corresponding well-
being effects of the three other life events, throughout the whole distribution of well-being.
While we find that the well-being losses due to physical crimes are smaller in magnitude
than those of people suffering from severe personal injury/illness or death of spouse/child,
most of the differences intervene in the lower percentiles of the well-being distribution.
Past the median, the effect of violent crimes on well-being is very close to that of these two

major life events.

The remaining paper is organised as follows. Section two describes the data and presents
summary statistics. Section three discusses the empirical approach. Section four presents

the estimation results and Section five offers concluding remarks.



2 Data

2.1 The HILDA Survey

HILDA is the first and only large-scale, nationally representative household panel survey
in Australia. Starting from 2001, HILDA annually collects rich information on people’s
demographics, life events, health and subjective well-being. In this study, we apply a few
restrictions to the data from the HILDA Survey. First, we use the eleven waves of HILDA
from 2002 to 2012, as the information about victimisation was unavailable in the first wave
(2001). Second, we focus on people aged between 21 and 65. Finally, we drop observations
with missing information on core variables (summarised in Table 1). Our final sample

consists of 96,503 observations for 18,460 persons between the years 2002 and 2012.

2.2 Variables and descriptive statistics

In HILDA, respondents were asked to report the major events that have happened in their
life during the past 12 months. Of central interest to us are the two crime-related variables:
(1) victim of physical violence (e.g., assault), and (ii) victim of a property crime (e.g., theft,

housebreaking).

Our main measure of mental well-being is based on the 36-item Short Form Health
Survey (SF-36), an internationally tested and widely used tool for measuring health (Hays
et al., 1993; Hemingway et al., 1997). In each wave of HILDA, respondents were asked
all SF-36 questions about their physical health and mental well-being. Out of the 36
questions, 14 fall in the category of mental well-being, which can be divided into four
scales that measure different aspects and components of mental well-being: (i) Vitality
(VT) (measuring fatigue and energy scales); (ii) Social Functioning (SF) (measuring social
limitations); (iii) Role-Emotional (RE) (measuring limitation in work or activities due
to emotional health); and (iv) Mental Health (MH) (measuring feelings of anxiety and

2

depression).? These four scales of mental well-being are provided in a standardized form

2There are 22 questions falling in the category of physical health, which can also be grouped into
four scales: Physical Functioning (PF) (measuring limitations to daily activities), Role-Physical (RP)
(measuring Limitations in work or activities caused by physical health), Bodily Pain (BP) (measuring



in the HILDA Survey with a range from 0 to 100, with higher scores indicating better
mental well-being. We generate our main measure of general mental well-being for each
observation by calculating an average of the four scales. This overall measure has been
widely used as index of mental well-being in a number of health studies (see, for example,
Flatau et al. (2000) and Fritjers et al. (2014)). We further divide this measure of general

mental well-being and its four components by 10 so that they all range from 0 to 10.3

Descriptive statistics by victimisation status are reported in Table 1. Among the 96,503
observations, 1,503 of them reported that they directly experienced physical violence in
the prior 12 months, and 4,735 were victims of property crimes.* About 20.0% (301
observations) of the 1,503 observations who were victims of physical violence were also
victims of property crimes in the same year, suggesting that our empirical analysis needs
to examine of the two types of crimes simultaneously to separate the well-being effect of the
crime against the person from the effect of the crime against property. In addition, among
the 18,460 persons in our sample, 1,077 individuals had been victims of physical violence
at least once during 2002-2011 and 266 of them repeatedly reported that they were victims
of physical violence across waves. 3,489 individuals had been victims of property crimes,
and 900 of them experienced property crimes more than once. Out of the 1,077 victims of
violence and 3,489 victims of property crimes, 448 people had been victims of both crimes

during 2002-2011.

Table 1 reports the mean subjective well-being by victimisation status. We use the
two-sample t-test to test the null hypothesis that the mean well-being is equal for victims
and non-victims. Crime victims are found to report significantly lower levels of subjective
well-being than non-victims, offering initial evidence of a possible link between crime and

well-being. In addition, a rough comparison of the well-being between victims and non-

pain and limitations therefrom) and General Health (GH) (measuring health perception).

3In Section 4.3.2, we use the life satisfaction variable as an alternative measure of general subjective
well-being to check the robustness of our results. We normalize SF-36 mental well-being variables to
be between 0 and 10 so that they share the same range as the life satisfaction measure, which is on an
eleven-point Likert scale from 0 to 10.

4Among the 1,503 observations reporting to be victims of physical violence in the last 12 months, only
20 of them experienced this crime twice or more during the same period. Among the 4,735 observations
reporting to be victims of property crimes, 46 observations experienced this crime more than once in the
same year.
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victims suggests that the adverse well-being impact may be larger for physical violence

(1.79=7.59-5.80) than for property crimes (0.49=7.59-7.10).

Table 1 also shows that when compared with non-victims, victims are younger and less
likely to be married. They also have lower household income and slightly smaller family
size. There are noticeable differences in individual characteristics between victims of the
two types of crime as well. Compared with victims of property crimes, victims of physical
violence are, on average, two and a half years younger and five percentage points less
likely to be married. Furthermore, they have received less years of education and have

significantly lower household income.

2.3 Raw distributional differences in subjective well-being be-

tween crime victims and non-victims

In Table 1 we observed that victims of crimes, on average, report significantly lower levels
of subjective well-being than non-victims. One may ponder upon whether these differences
persist along the whole distribution of well-being and whether crime victimisation has
heterogeneous effects on people with different levels of subjective well-being. We provide
tentative evidence below that the well-being differences between victims and non-victims

may indeed differ at different parts of the well-being distribution.

Figure 1 presents the kernel density estimates of the SF-36 mental well-being measure
for each group defined by the type of crime and victimisation status. The two-sample
Kolmogorov-Smirnov test rejects the null hypothesis that the subjective well-being for
victims and non-victims come from the same distribution (p-value=0.000 for both physical
violence and property crimes). Consequently, the distributions of subjective well-being for

crime victims and non-victims are significantly different.

Figure 2 shows that important gaps exist between victims and non-victims at various
percentiles of the well-being distribution. It also shows that the amplitude of these gaps
varies noticeably along the distribution and depending on the type of crime, larger gaps

prevailing for violent crimes. This gives prima facie evidence that the adverse effects of
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Figure 1: Kernel density estimates of SF-36 mental well-being by victimisation status



victimisation may be felt, to a larger extent, by people at the lower end of the well-being
distribution. This also suggests that focusing on mean estimates does not bring the full
picture of the effects of victimisation. The distributional patterns of subjective well-being
displayed in Figures 1 and 2 motivate us to conduct a distributional analysis of the effects

of physical violence and property crimes on subjective well-being.
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1 1 1
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Figure 2: SF-36 mental well-being of crime victims and non-victims by percentile

3 Empirical approach

We consider the following equation

SWBlt = Victimh-tﬂl + Victimgitﬁg + let’}/ + U; + €t (1)
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where SW B;; denotes the subjective well-being of individual ¢ at time t. Victimyy is an
indicator variable equal to one if an individual is the victim of physical violence and zero
otherwise. Victims;; indicates whether one is the victim of a property crime or not. Xj; is
a vector of control variables typically related with well-being, including age, age squared,
a married dummy, years of schooling, household income, number of family members, and
a dummy variable indicating whether living in a major city. A full set of state of resi-
dence dummies and year dummies are also included. u; denotes the unobserved individual

heterogeneity and €; is the idiosyncratic error term.

We estimate equation (1) with fixed effects (FE) panel estimation. The within estimates
of B; and [y separately measure the average effects of physical violence and property
crimes on individual subjective well-being. Compared with OLS estimation, the FE panel
estimation can remove the bias in 5, and 8, due to the unobserved individual heterogeneity

U; .

To explore the heterogeneous effects of crime victimisation along the well-being distri-
bution, we use the panel data quantile regression model with fixed effects (QR-FE) recently
developed by Canay (2011). Modelling fixed effects as location shift variables, Canay (2011)
shows that the QR-FE approach can be carried out in the following two steps. First, we es-
timate the unobserved fixed effects as u;= % ZL(S WBit—VictimlitBAl—Victimgit@—X{ﬁ),
where 51, B\g and 7 are obtained from the FE panel estimation of equation (1). Second, we
implement the standard conditional quantile regression approach of Koenker and Bassett
(1978), using (SI//V\Bit:SWBZ-t—ﬁi) as the dependent variable. More specifically, we solve

the following minimization problem

N T
~ = 1
T Ta/\T = ] AT WBZ —V t ‘ T Vt i e X/ r
(Bir, Bor,7r) = arg (ﬁhr%gl% NT ;; ¢+ — Victimyu 1 ictima; Ba )]
(2)
where p,(u)=u[r—1(u<0)] and I is an indicator function. Bir and B, measure separately
the estimated effects of Victimq;; and Victims; on the 7-th percentile of the distribution

of SWBit.5

SInterested readers are referred to Canay (2011) for technical details.
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4 Results

4.1 Victimisation and subjective well-being

Table 2 reports the OLS and FE panel estimates of 5; and 3, in equation (1). Standard
errors reported are corrected for clustering at the individual level.5 The OLS estimates
show that physical violence and property crimes are both significantly associated with
lower levels of mental well-being. On average, physical violence is found to be associated
with a decrease of 0.81 standard deviation (=1.537/1.90) of the SF-36 mental well-being
measure. The mean effect of property crimes is smaller, associated with 0.21 standard
deviation (=0.397/1.90) decline in mental well-being. We further test whether there are
any gender differences in the OLS estimates of the well-being effects of victimisation (Clogg
et al., 1995). We find strong evidence that females are more negatively affected by physical
violence than males, when individual heterogeneity is not accounted for in OLS estimations.
However, OLS estimates suggest no gender differences in the mean well-being effects of

property crimes.

Table 2: Mean effects of victimisation on subjective well-being
All Male Female HO: Male=Female

OLS estimates
Physical violence ~1.537***  1.231%FF 1. 776K p=0.000
(0.081)  (0.109)  (0.111)

Property crime —0.397*FF*  —(0.397***  —(0.416%** p=0.790
(0.036)  (0.050)  (0.051)

FE estimates

Physical violence —0.566%*F*  —0.485*** (.63 7*** p=0.193
(0.059)  (0.079)  (0.086)
Property crime ~0.066***  —-0.054* ~0.078** p=0.603

(0.023)  (0.030)  (0.035)

Note: Control variables include age, age squared, a married dummy, years of schooling,

household income, number of family members, and a dummy variable indicating whether
living in a major city, state of residence dummies and year dummies. Standard errors
clustered at the individual level are reported in parenthesis. * p<0.1; ** p<0.05; ***
p<0.01.

FE estimates are also found to be negative and highly significant but in much smaller

®We use the STATA command greg2 written by Machado and Santos Silva (2013) (version 3.4, February
2015) to perform the estimations. The standard STATA command g¢reg does not allow us to cluster
standard errors at group level.
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magnitude than OLS estimates, indicating that ignoring unobserved heterogeneity over-
states the adverse impact of crime victimisation on subjective well-being. On average,
physical violence and property crimes are associated with a decline of respectively 0.30
(=0.566/1.90) and 0.03 (=0.066/1.90) standard deviations of the mental well-being mea-
sure. Consistent with the OLS estimates, the FE estimates of the average negative impact
on mental well-being is still stronger for crimes against the person than for crimes against
property. Furthermore, we cannot find evidence in FE estimates that physical violence has
a stronger effect on the well-being of females than on the well-being of males. Property

crimes are not found to exert differential mean effects on the wellbeing of the two genders.

Table 3: Heterogeneous well-being effects of victimisation (QR-FE estimates)

Q10 Q25 Q50 Q75 Q90

All
Physical violence ~1.089***  —(.852%H*F  —(.549%F*  —(.248***  —(.054
(0.120)  (0.066)  (0.019)  (0.041)  (0.115)

Property crime —0.145%**  —0.098*** —0.065*** —-0.033**  —0.012
(0.052)  (0.021)  (0.008)  (0.015)  (0.037)

Male
Physical violence —1.135%*F*  —0.752%**  —(.454%F*  —(0.229%**  —0.057
(0.124)  (0.092)  (0.048)  (0.045)  (0.102)
Property crime -0.105* ~0.105***  —0.058%** (0.007 -0.008
(0.055)  (0.026)  (0.011)  (0.022)  (0.038)
Female
Physical violence —1.180%**  —0.955***  —0.580*** —0.258*** —(.081
(0.189)  (0.076)  (0.021)  (0.059)  (0.159)
Property crime —0.186***  —0.101*** —0.070*** —-0.060**  —0.018

(0.071)  (0.041)  (0.012)  (0.024)  (0.061)

HO: Male=Female
Physical violence p=0.842  p=0.089 p=0.016 p=0.696 p=0.899

Property crime p=0.367 p=0.934 p=0.461 p=0.040  p=0.889

Note: Control variables include age, age squared, a married dummy, years of schooling,

household income, number of family members, and a dummy variable indicating whether
living in a major city, state of residence dummies and year dummies. Standard errors
clustered at the individual level are reported in parenthesis. * p<0.1; ** p<0.05; ***
p<0.01.

Table 3 displays the QR-FE results at the 10th, 25th, 50th, 75th and 90th percentiles
of the distribution of the SF-36 subjective well-being measure. As opposed to the average
case, physical violence has about double the negative impact at the 10th percentile of the

well-being distribution, while the effect is not statistically significant at the 90th percentile.
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Similarly, we see a monotonic decrease in the detrimental impact of property crimes over the
distribution of subjective well-being. This result corroborates our initial observation that
people at the lower end of the well-being distribution feel the impact of crime to a larger
extent than people at the higher end. It is quite clear that a focus on the average effects
will conceal substantial heterogeneity in the effects of victimisation over the subjective

well-being distribution.
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Figure 3: Distributional effects of victimisation on mental well-being components

While we find significant and heterogeneous effects of physical violence and property
crimes on the overall subjective well-being in Tables 2 and 3, it is worth going further and
investigating each component which make up this multifaceted indicator. Indeed, these het-

erogeneous effects may be stronger for some aspects of subjective well-being and weaker for
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others. For example, among the four constituents of the SF-36 mental well-being measure,
Role-Emotional (RE) measures limitation in work or activities due to emotional health,
while quite differently, Mental Health (MH) measures directly feelings of anxiety and de-
pression. We estimated separately the effects of crime victimisation on each constituent of
SF-36 mental well-being following the same methodology as we did with the overall SF-36,

and illustrate the results at each decile of the well-being distribution in Figure 3.

Consistent with the results reported in Table 3, we find that the effects of physical
violence are heterogeneous for each constituent of mental well-being, with much larger
negative effects at the bottom part of well-being distribution than at the top end. Among
the four constituents, Vitality (VT) is least affected by physical violence throughout the
distribution. Social Functioning (SF) is more negatively affected by physical crimes than
Mental Health (MH). The effects of physical violence on Role-Emotional (RE) show the

greatest heterogeneity among the four components of mental well-being.

We also find dispersed effects of property crimes on each of the four constituents of the
SF-36 mental well-being. Figure 3 shows that the effects of property crimes on Vitality
(VT) and Mental Health (MH) are very similar to each other and are stable along the
well-being distribution. In contrast, property crimes have heterogeneous effects on both
Social Functioning (SF) and Role-Emotional (RE), with greater amplitude at the lower end
of the well-being distribution. Similar to the effects of physical violence, the distributional
effects of property crimes on Role-Emotional (RE) show the greatest heterogeneity among
the four components. In addition, a comparison between physical violence and property
crimes shows that the former has larger adverse consequences throughout the distributions

of the four constituents of mental well-being.

4.2 Subjective well-being effects: victimisation compared with

other life events

In this section, we compare the estimated impact of victimisation with that of other nega-
tive life events which were reported by individuals surveyed in HILDA, namely: (i) serious

personal injury/illness; (ii) fired or made redundant; and (iii) death of spouse or child. Ta-

15



ble 4 shows that 7.80% of the 96,503 observations in our sample reported serious personal

injury/illness in the previous year. About 3.40% of them were fired or made redundant by

employers and 0.59% experienced the death of spouse or children in the past 12 months.
Table 4: Prevalence rates of three other life events

All Male Female
Mean SD Mean SD Mean SD

Three other life events
(i) Serious personal injury/illness (%) 7.80 0.27 8.09 0.27 7.54 0.26

(ii) Fired or made redundant (%) 3.40 0.18 4.33 0.20 2.61 0.16
(iii) Death of spouse or child (%) 0.59 0.08 0.45 0.07 0.71 0.08
Observations 96,503 45,164 51,339

Note: Data Source: HILDA 2002-2012.

Previous studies have shown that these life events have negative effects on the mean
subjective well-being (Clark et al., 2008; Binder and Coad, 2015). We estimate the effects of
these three life events on SF-36 mental well-being in Australia, using the same methodology

as for victimisation. Table 5 below reports the results.

We find that these three adverse life events all have statistically significant effects
on individual mental well-being. Looking at the mean estimates, the impact of physical
violence on subjective well-being (with an estimated coefficient of —0.566) ranks below that
of personal injuries (—0.706) and the death of spouse or child (-0.728) but is much larger
(about 3 times larger) than the effect of being fired or made redundant (-0.168). On the
opposite, property crimes have a comparatively small mean effect on well-being, ranking

last with an estimated coefficient of —0.066.

However, similar to what we observe with victimisation, we find that these effects are
heterogeneous along the well-being distribution. Their negative impact is mostly felt at
the bottom end of the well-being distribution. So much so that most of the difference
between the impacts of physical violence, personal injury and the death of a spouse or
child occurs below the median of the distribution of well-being. The impact of these life
events estimated at the median and the 75th percentile of the well-being distribution do not
significantly differ from one another. Significant differences reappear at the 90th percentile

where personal injuries and death of a spouse of child still exerting an impact as opposed
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to physical violence.

Table 5: Well-being effects of other life events (FE and QR-FE estimates)

Mean Q10 Q25 Q50 Q75 Q90
(i) Serious personal injury/illness
All —0.706***  —1.508%**  —1.079%F*  —0.625%**  —0.314%**F  —.168%**

(0.024)  (0.049)  (0.027)  (0.018)  (0.015)  (0.026)
Male — —0.667%%% —1.501%%F ] QI8%FF _(Q.572%%F  _0.268%FF (.131%F*

(0.034)  (0.078)  (0.041)  (0.024)  (0.020)  (0.038)
Female —0.741%%% —1.4330%% 1 121%%%  _(.681%FF —(.350%%% —(.199%**

(0.035)  (0.060)  (0.041)  (0.017)  (0.023)  (0.040)

(ii) Fired or made redundant
All —0.168%**  —0.486***  —0.289***  —0.100*** -0.051**  0.028
(0.031)  (0.068)  (0.051)  (0.017)  (0.020)  (0.038)
Male —0.146***  —0.483%F*F  —(0.241*%**  —0.080*** —0.024 0.070
(0.038)  (0.071)  (0.047)  (0.019)  (0.020)  (0.043)
Female —0.204*** —0.524*** —(.362*** -0.133*** -0.020 0.090
(0.051) (0.084) (0.044) (0.028) (0.039) (0.055)

(iii) Death of spouse or child
All —0.728%**  —1.380***F  —1.114%FF  —0.590*%**  —0.373***  —0.304**
(0.087) (0.131) (0.125) (0.055) (0.071) (0.117)
Male ~0.564***  —(.993%FF  _(0.614%**  —0.431***F —(.243%FFF  —(.208*
(0.116)  (0.451)  (0.124)  (0.066)  (0.064)  (0.112)
Female —0.873%%* —1.566*** —1.225%** (. 717%8%  —(.432%** —(.435**
(0.118)  (0.237)  (0.141)  (0.049)  (0.096)  (0.212)

Note: Control variables include age, age squared, a married dummy, years of schooling,

household income, number of family members, and a dummy variable indicating whether
living in a major city, state of residence dummies and year dummies. Standard errors
clustered at the individual level are reported in parenthesis. * p<0.1; ** p<0.05; ***
p<0.01.

4.3 Robustness checks
4.3.1 Does sample attrition affect the well-being effects of victimisation?

The longitudinal nature of the HILDA Survey allows us to address the bias due to un-
observed individual heterogeneity in our estimations. However, one potential drawback
of using panel estimator is sample attrition. People drop out of the panel survey due to
various reasons such as refusal to respond, death or inability of survey team to locate
them. It could even be that the people worst affected by crime drop out of the survey. If

the characteristics of persons and households that attrite from HILDA are systematically
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different from those of people who remain, then our analyses that do not account for the

possible selective nature of sample attrition may lead to biased estimates.

The issue of attrition in HILDA is well documented and has been the subject of a
number of studies. Using the first few waves of HILDA, Watson and Wooden (2004)
concur with Fitzgerald et al. (1998) that attrition is likely to affect constant terms rather
than having a significant effect on the coefficient estimates in a regression context, can be
applicable to the HILDA sample. They conclude that “for the first few waves at least, any
bias is likely to be relatively small” (page 307). Further studies by Watson and Wooden
(2006, 2007) find that there is a very large random component to non-response in HILDA
and attrition bias appears to be small. Furthermore, Cai and Waddoups (2011) corroborate

this finding in their analysis of union wage effects using HILDA.
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Figure 4: Effects of victimisation, correcting and not correcting for attrition bias

In spite of these encouraging findings, we check whether attrition should be considered
as a problem in the context of our study. We run both our FE and QR-FE models using
the longitudinal weights available in HILDA that can be used to overcome the bias due
to survey non-response and attrition (Watson and Wooden, 2004; Wilkins, 2014). We find
that when the attrition bias has been corrected with sample weights, the FE coefficient
estimates of physical violence and property crimes are very similar to those obtained in
the original models. With regards to whether or not sample attrition affects the QR-FE

coefficients estimates at each decile of the well-being distribution, our results, depicted in
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Figure 4, show that sample attrition has very trivial effects on our original findings.”

4.3.2 Using alternative measures of subjective well-being

It can be argued that the strong results we have obtained on the effects of crime victim-
isation on individuals’ well-being may be partly due to how we measure well-being. We
test this proposition by using alternative definitions of individuals’ well-being as the de-
pendent variable in the models. In each wave of HILDA, respondents were asked to rate
their overall life satisfaction on a Likert scale of 0 (very dissatisfied) to 10 (very satisfied).
Life satisfaction measure has been used as a measure of general subjective well-being in
many studies such as Clark et al. (2008), Kuroki (2013) and Staubli et al. (2014). Re-
spondents were also asked to report their satisfaction with different domains of life such
as employment opportunities, family relationship, amount of free time, etc. One variable
of particular interest for this study is people’s rating to the question of how safe they feel.
Crime victimisation is highly likely to change people’s subjective feelings of safety. We opt
to use both life satisfaction and safety satisfaction as alternative measures of subjective

well-being in order to check the robustness of our findings.

Table 6 reports the subjective well-being distributions found in HILDA by victimisa-
tion status for the two alternative definitions of subjective well-being. On average, crime
victims are less satisfied with their life and safety than non-victims. A rough comparison
also indicates that physical violence may be more detrimental to people’s happiness than
property crimes. Crime victims have higher propensity to report low levels of life satis-
faction (such as 0, 1, 2, and 3) than non-victims, and they are less likely to report high
levels of life satisfaction (such as 8, 9 and 10). In general, Table 6 shows similar patterns
of subjective well-being distributions of crime victims and non-victims to those revealed in
Figure 1 when subjective well-being is measured through the SF-36 index.

We use life satisfaction and safety satisfaction variables as dependent variables in our

"Using an approach similar to that the one in Cai and Waddoups (2011), we run a FE panel regression
of attrition at time ¢ on victimisation status at {—1, controlling for the covariates used in the subjective
well-being model. We find no evidence that crime victims are more likely to attrite from the survey than
non-victims, suggesting that the potential bias due to different attrition by victimisation status is probably
not of big concern.
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Table 6: Subjective well-being distribution by victimisation status (%)

Satisfaction with life Satisfaction with safety
Physical violence Property crime Physical violence Property crime
Yes No Yes No Yes No Yes No
0 1.66 0.08 0.36 0.09 2.13 0.15 0.74 0.15
1 1.20 0.15 0.40 0.16 1.73 0.19 0.91 0.18
2 2.20 0.37 0.70 0.38 2.46 0.45 1.35 0.43
3 3.66 0.70 1.41 0.71 4.66 0.79 2.24 0.78
4 3.26 1.16 2.07 1.15 4.32 1.23 3.21 1.18
5 11.51  4.06 5.68 4.10 9.58 4.15 7.14 4.09
6 10.65  6.19 8.93 6.13 7.58 4.83 6.65 4.78
7 24.68  20.99 23.55  20.92 14.97  14.21 17.34  14.06
8 23.35  35.33 32.00 35.31 22.29  30.24 27.60  30.24
9 11.11  21.28 17.76  21.29 15.90  25.18 19.13  25.34
10 6.72 9.69 7.14 9.77 14.37  18.58 13.69  18.76
Total 100.00  100.00 100.00 100.00 100.00  100.00 100.00 100.00
Mean 6.78 7.83 7.48 7.83 7.01 8.12 7.50 8.13
Observations 1,503 95,000 4,735 91,678 1,503 95,000 4,735 91,678

FE and QR-FE estimations.® The two dependent variables are categorical variables on
an eleven-point Likert scale (0-10). They can be considered as approximately continuous
and used in quantile regressions. Indeed, using data from the British Household Panel
Survey (BHPS), Binder and Coad (2011, 2015) show that even when their subjective well-
being measure is categorical on a seven-point Likert scale (1-7), quantile regressions can
still uncover heterogeneous effects of covariates on different parts of subjective well-being

distribution.

Table 7 reports the FE and QR-FE estimates. We find very similar results to those
reported in Tables 3 and 4. The main findings are: (i) On average, both physical violence
and property crimes reduce people’s satisfaction with life, and we find the average negative
impact on life satisfaction to be much stronger for crimes against the person than for

crimes against property; (ii) The effects of physical violence and property crimes are highly

80ne concern of using measures of this type is their interpersonal comparability, as survey respondents
may interpret and use the response categories differently (Ng, 1997). When using the FE and QR-FE
estimation, we do not need to assume that the answers to satisfaction questions are fully interpersonally
comparable because the individual fixed effects (u;) can adequately deal with this issue. In addition, the
use of the linear specification assumes cardinality in satisfaction answers, which means that we have to
assume that the difference in satisfaction between a three and a four for any individual is the same as
between a five and a six for any other individual. Ferrer-i Carbonell and Frijters (2004) find that cardinality
assumption generally does not lead to different conclusions.
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heterogeneous with much larger impact in the lower part of the life satisfaction distribution
than at the higher end; (iii) Both physical violence and property crimes affect people’s
happiness with safety negatively, and the impact decreases along the distribution of safety
satisfaction; and (iv) Physical violence and property crimes adverseimpact satisfaction with
safety to a larger extent than for life satisfaction. One possible explanation for this finding
is that the overall life satisfaction is a global conception of well-being that aggregates
the happiness with different domains of life (van Praag et al., 2003), and happiness with
safety, one of the many domains of life, is a very important channel through which crimes

victimisation affects life satisfaction.?

4.3.3 Have individuals experienced declined subjective well-being before vic-

timisation?

Although our estimations address the endogeneity bias arising from unobserved individ-
ual heterogeneity, they cannot address the bias that could arise from the possible reverse
causality between crime victimisation and subjective well-being. If individuals who have
experienced a negative shock to subjective well-being are more likely to become victims
of crimes, then we may have overestimated the negative consequences of crime victimi-
sation for subjective well-being. In this section, we test whether we observe significant
declines in subjective well-being prior to crime victimisation. Namely, we test whether

crime victimisation is a predictable event or not.'°

We run FE panel regressions of subjective well-being measures on a set of dummy

9To assess the degree to which the negative effect of victimisation on happiness can be explained by the
associated declines in happiness with safety, we re-estimate the life satisfaction equation using satisfaction
with safety as an additional control in the FE and QR-FE regressions. We find around one third of the
average negative effect of physical violence on life satisfaction can be attributed to its negative impact
on feelings of safety. Throughout the distribution of life satisfaction, the rising feelings of insecurity after
physical violence can explain about 16% to 38% of the declines in life satisfaction. In contrast, the mean and
distributional effects of property crimes on life satisfaction become insignificant after controlling for safety
satisfaction, suggesting that the decreasing subjective well-being due to property crimes are solely driven by
the deteriorating happiness about safety. A note of caution needs to be issued regarding the above findings
as safety satisfaction is an endogenous variable when included in life satisfaction estimation. Ideally, we
want to address the endogeneity problem of safety satisfaction using instrumental variable estimation. A
valid instrument that is highly correlated with safety satisfaction but not correlated with life satisfaction
is unavailable in HILDA.

19The approach we take here is similar to the ones used in Clark et al. (2008) and Cornaglia et al. (2014)
for examining the dynamic well-being effects of life events.
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variables indicating one year, two years, three and more years before and after the year
when crime victimisation happened. The logic of our approach is that if there is a decline
in subjective well-being prior to crime victimisation, the well-being effect of the dummy
indicating two years prior to victimisation (t—2) on mental well-being (at time ¢) should
be statistically different from the well-being effect of the dummy indicating one year before
victimisation (t—1). Among all the year dummies, we select the dummy indicating one
year before the victimisation (t—1) as the reference category. To our purpose of detecting
whether there is a drop in subjective well-being before victimisation happens, we only
need to test whether the estimated coefficient of year dummy (¢—2) has a positive sign and

whether it is statistically significant.

Table 8 report the results of these tests. We find no evidence, on both types of well-being
measures, that the coefficient on (t—2) dummy is both positive and statistically significant
(relative to the reference (t—1) dummy). Thus, we find no evidence that people’s subjective
well-being becomes significantly lower prior to victimisation. What makes this conclusion
more convincing is that the coefficient estimate of the year dummy indicating three or
more years before the incident (t—(3+)) is also not statistically significant. This finding
corroborates the previous speculations by Powdthavee (2005), Davies and Hinks (2010)
and Staubli et al. (2014) that it is intuitively implausible that subjective well-being affects

victimisation in an adult population.

Consistent with our expectation, Table 8 shows that there is a significant difference
in subjective well-being between the year prior to victimisation and the year of victim-
isation. The dynamic results provided in Table 8 indicate the negative impact of crime
victimisation on subjective well-being is transitory. Crime victims experience a significant
decline in subjective well-being throughout year following victimisation. They then will
restore to pre-victimisation level one year after the event. Using data from the German
Socio-Economic Panel, Clark et al. (2008) examine the dynamic effects of many life events
such as marriage, divorce, widowhood, child birth and layoff on people’s life satisfaction
and they find evidence of complete adaptation to these life events in a short time span. We

find similar evidence of adaptation in people’s subjective well-being to crime victimisation.
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5 Conclusion

This paper estimates the effects of crime victimisation on subjective well-being, using data
from the longitudinal Household, Income and Labour Dynamics in Australia (HILDA)
survey. Using fixed effects panel estimations, our analysis shows that both physical violence
and property crimes negatively affect the subjective well-being of Australians. We find
that the average effect is much stronger for physical violence than for property crimes. On
average, physical violence and property crimes are associated with a decline of respectively
0.30 and 0.03 standard deviation on the SF-36 mental well-being scale. Using recently
developed panel data quantile regression model with fixed effects, we find strong evidence
of heterogeneous links between crime victimisation and happiness. The adverse effects of
both physical violence and property crimes are most strongly felt at the lower end of the

distribution of well-being.

Comparing the well-being effects of physical attacks and property crimes with three
other life events (i) serious personal injury /illness; (ii) fired or made redundant; and (iii)
death of spouse or child, we find that physical violence is much more distressing than
being fired. While we find the mean effect of violent crimes to be smaller than that of
personal injury/illness and the death of a spouse or child, we also find that these three life
events are much closer than originally seems when one accounts for the heterogeneity of
the effects along the well-being distribution. Indeed, most of the differences are observed in
lower deciles of the distribution where the effects are stronger while the magnitude of the
effects is much more concentrated above the median of the distribution. Accounting for the
distributional heterogeneity of the effects of crime illustrates the highly damaging effect of
violent crimes on people at the lower end of the well-being distribution. By contrast, we
find that the distributional negative well-being effects of property crimes to be relatively

small.

Our findings of adverse effects of victimisation on subjective wellbeing are robust to
(i) the correction of sample attrition in HILDA and (ii) the usage of alternative well-being
measures (life satisfaction and safety satisfaction) as dependent variables. Furthermore, we

cannot find evidence that the negative well-being effects of crime victimisation are driven
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by reverse causality (in which case people may experience a negative shock to subjective

well-being before becoming crime victims).

An important result of this study is that the negative effects of crime on well-being are
intense but short-lived, to an extent that is similar to all other negative (and positive) life
events (Clark et al., 2008). People adapt. However, this is not to say that before they do
adapt, the adverse consequences of crime on well-being are likely to snowball into further
negative outcomes, having themselves further consequences on individuals” well-being. For
instance, using the same data, Fritjers et al. (2014) find that a one standard deviation
decrease in mental health leads to 30 percentage point decrease in employment. We do
find that violent crime decreases well-being by 0.30 standard deviation, suggesting that the
employment effect of experiencing violent crimes may be in the magnitude of 10 percentage

points.

The findings reported in this paper have important policy implications. Non-pecuniary
costs of crime such as psychological well-being losses of victims should be taken into con-
sideration by policy makers, in addition to pecuniary costs such as financial losses and
medical expenses. From the policy perspective, the consideration of the previously unmea-
sured cost of crime strengthens the case for public spending to combat crime. Furthermore,
crime leads to important shocks to individual subjective well-being which could be offset,
would victims be provided with adequate professional support following such traumatic life
events. This is an area where public policy can potentially increase its involvement over

and beyond its usual roles of crime prevention and financially compensating victims.
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