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Abstract

Is unemployment the overwhelming determinant of domestic violence that many commentators
expect it to be? The contribution of this paper is to examine, theoretically and empirically, how
changes in unemployment affect the incidence of domestic abuse. The key theoretical prediction is
that male and female unemployment have opposite-signed effects on domestic abuse: an increase in
male unemployment decreases the incidence of intimate partner violence, while an increase in female
unemployment increases domestic abuse. Combining data on intimate partner violence from the
British Crime Survey with locally disaggregated labor market data from the UK’s Annual Population
Survey, we find strong evidence in support of the theoretical prediction.
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1. Introduction

During each global recession of the past decades there kavarbcurrent suggestions in the
media that domestic violence increases with unemployment993, for example, the British
daily newspaperhe Independermited a senior police officer as saying of the increase in deme
tic violence:

“With the problems in the country and unemployment beingigh Bs it is and the

associated financial problems, the pressures within faliféyare far greater. That
must exacerbate the problems and, sadly, the police sesvimaw picking up the

pieces of that increase.” (Andrew May, Assistant Chief Galole South Wales, The
Independent, 9 March 1993)

In a 2008 interview fofThe Guardianthe Attorney General for England and Wales argued
that domestic violence will spread as the recession deepens

“When families go through difficulties, if someone losesitheb, or they have
financial problems, it can escalate stress, and lead to @lootdrug abuse. Quite
often violence can flow from that.” (Baroness Scotland ohastThe Guardian, 20
December 2008)

And in 2012, the executive director of a Washington-baseddaforcement think-tank ex-
pressed his concerns about rising domestic violence nated $A Todayarticle:

“You are dealing with households in which people have lobsjor are in fear of
losing their jobs. That is an added stress that can push @émtiie breaking point.”
(Chuck Wexler, USA Today, 29 April 2012)

All these accounts are based on the same underlying logisaggest that high unemploy-
ment could provide the “trigger point” for violent situatie in the home. However, from a
research perspective, it is far from clear whether unempéoyt is the overwhelming determi-
nant of domestic violence that many commentators a prigreekit to be. Indeed, no specific
theoretical framework has yet emerged for the study of thidblem and the evidence remains
limited and inconclusive. With this paper, we aim to fill tigiap by examining, theoretically and
empirically, the impact of unemployment on domestic viaken

We first develop a simple game-theoretic model that expleogschanges in unemployment
affect the incidence of domestic violent@he model assumes that higher unemployment loads
more idiosyncratic labor-income risk onto individualsdasepicts marriage as a non-market
institution that allows couples to partially diversify imme risk, by drawing on their pooled
income and sharing consumption. For a given couple, we assoat the male partner may or
may not have a violent predisposition, and that his femadeisg infers his true nature from his
behavior. In equilibrium, a male with a violent predispmsitcan either reveal or conceal his
type and his incentives for doing so depend not only on his, trhalso on his partnerfsiture
earnings prospects as determined by unemployment risks@tedtial wages.

1specifically, we focus on violence against women perpetraetheir partners. While the term “domestic violence”
generally also includes violence between other indivislwaithin households, we will refer to partner violence and
domestic violence interchangeably.
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The key theoretical result is that an increased risk of malemploymentdecreaseghe
incidence of intimate partner violence, while a rising rigkfemale unemploymerihcreases
domestic abuse. The intuition for why the effects of male axdale unemployment are of
opposite signs is simple and runs as follows. When a male avitilolent predisposition faces
a high unemployment risk, he has an incentive to concealrbé nature by mimicking the
behavior of non-violent men as his spouse, given his low ebgokfuture earnings, would have
a strong incentive to leave him if she were to learn his vibferture. As a consequence, higher
male unemployment is associated with a lower risk of malkewvice. Conversely, when a female
faces a high unemployment risk, her low expected futureiegsrwould make her less inclined
to leave her partner even if she were to learn that he has entiobture. Anticipating this, a
male with a violent predisposition has no incentive to cahbés true nature. Thus, high female
unemployment leads to an elevated risk of intimate partivéence.

We motivate our empirical approach from the theoreticallfpton that a woman'’s risk of
experiencing abuse depends on gender-specific unemployisien To this end, we combine
high-quality individual-level data on intimate partneplnce from the British Crime Survey
(BCS) with local labor market data at the Police Force Ardgd(Hevel from the UK’s Annual
Population Survey (APS). Our basic empirical strategy expkhe substantial variation in the
change in unemployment across PFAs, gender, and age-gasspsiated with the onset of the
late-2000s recession. Our main specification links a womgsk of being abused to the un-
employment rates among females and males in her local adeagengroup. We first use basic
probit regressions to estimate the effects of total and gesplecific unemployment rates on both
physical and non-physical abuse. The structure of our det&saus to control for observable
socioeconomic characteristics at the individual level &l ws observable economic, institu-
tional and demographic variables at the PFA level. In addjtwe control for unobservable
time-invariant area level characteristics and natiorads in the incidence of abuse through the
inclusion of area and time fixed effects. Finally, as our basgressions suggest that unemploy-
ment matters for the incidence of abuse primarily throughgénder difference, we instrument
for the unemployment gender gap by exploiting differertti@hds in unemployment by industry
and variation in initial local industry structure.

Our empirical analysis points to two main insights. Firsg find no evidence to support
the hypothesis that domestic violence increases withottezall unemployment rateThis re-
sult parallels findings in previous studies suggesting neay effects of total unemployment on
domestic violence (Aizer, 2010; lyengar, 2009). Howevdrewwe model the incidence of do-
mestic violence as a function génder-specific unemployment ratas suggested by our theory,
we find that male and female unemployment have oppositeedigfiects on domestic violence:
while female unemployment increases the risk of domestis@bunemployment among males
reduces it. The effects are also quantitatively importdrg:estimates imply that a 3.7 percentage
pointincrease in male unemployment, as observed in EngladdVales over the sample period,
2004 to 2011, causesaeclinein the incidence of domestic abuse by up to 12%. Conversely,
the 3.0 percentage pointincrease in female unemploymeetreéd over the same period causes
anincreasein the incidence of domestic abuse by up to 10%. Thus, outtsegrovide strong
support for the predictions arising from the theory. Momothey also rationalize findings in
previous studies of near zero effectsatial unemployment on domestic violence, insofar as the
positive effect of female unemploymentis negated by thatiegeffect of male unemployment.
We perform a battery of robustness checks on our data andifatdur results are maintained
across various alternative specifications.



The paper contributes to a small but growing literature ioneenics on domestic violence.
These studies can be divided into three broad categories.fifidh examines the relationship
between the relative economic status of women and theirexpdo domestic violence. Aizer
(2010) specifies and tests a simple model where (some) makegineferences for violence and
partners bargain over the level of abuse and the allocafioorsumption in the househofdThe
key prediction of the model is that increasing a woman’stigdavage increases her bargaining
power and monotonically decreases the level of violencertpraoving her outside option. Con-
sistent with this prediction, Aizer (2010) presents roleistlence that decreases in the gender
wage gap reduce intimate partner violence against women.

The second type of study investigates the effects of publicpon domestic violence. lyen-
gar (2009) finds that mandatory arrest laws have the pereéfeset of increasing intimate partner
homicides. She suggests two potential channels for thizredsed reporting by victims and in-
creased reprisal by abusers. Aizer and Dal B6 (2009) findrtbatrop policies, which compel
prosecutors to continue with prosecution even if a dome&satience victim expresses a desire to
drop the charges against the abuser, result in an increasgarting. Additionally, they find that
no-drop policies also result in a decrease in the number of me&rdered by intimates suggest-
ing that some women in violent relationships move away fronextreme type of commitment
device, i.e., murdering the abuser, when a less costly aneprosecuting the abuser, is offered.

The third type of study focuses more closely on male motieewviblence. Card and Dahl
(2011) argue that intimate partner violence representsessjve behavior that is triggered by
payoff-irrelevant emotional shocks. They test this hypsth using data on police reports of
family violence on Sundays during the professional fodtbahson in the US. Their result sug-
gests that upset losses by the home team (i.e., losses irsghat¢he home team was predicted
to win) lead to a significant increase in police reports dfiathe male-on-female intimate partner
violence. Bloch and Rao (2002) argue that some males usengelto signal their dissatisfac-
tion with their marriage and to extract more transfers frém twife's family. They test their
model using data from three villages in India. Pollak (20@@sents a model in which partners’
behavior with respect to domestic violence is transmittedchfparents to children.

The remainder of the paper is organized as follows. Sectiapout a theoretical framework
as a vehicle for interpreting the empirical results. SecBodescribes the data that we use.
Section 4 outlines the methodology we employ to test the rig@as behind the model and
presents the results. Section 5 concludes.

2. A Signaling Model with Forward-Looking Males

Our theoretical modeling is based on the premise that nggariia non-market institution
that can provide some degree of insurance against incoleAigey feature of our model is
that a male may or may not have a violent predisposition aattis female partner infers his
type from his behavior. In equilibrium, a male with a violgmedisposition can either reveal or
conceal his type, and his incentives for doing so depend o efsthe partnerdutureearnings
prospects as determined by their idiosyncratic unemploymgks and potential wages.

2Earlier studies that have also employed a household bamgaapproach to analyze domestic violence include
Tauchen, Witte and Long (1991) and Farmer and Tiefentha@97).



2.1. Model Setup

We consider a dynamic game of incomplete information invgvwo intimate partners: a
husbandlf) and a wife (v). The precise timing of the game is as follows:

1. Nature draws a type for the husband from a set of two passipest € {N,V}. TypeV
has a violent predisposition, while typehas an aversion towards violence. The probabil-
ity that 8 =V is denotedp € (0,1).

2. The husband learns his tyfeand chooses a behavioral effort from a binary set {0, 1},
which, along with his type, determines the probability thatre conflictual interactions
with his spouse escalate into violence. The probabilityiofence occurring is denoted
by k (8,¢€) € [0,1]. We assume that the behavioural effer= 1 reduces the risk of vi-
olence and that a husband of tyNes less prone to violence than a husband of type
Hencek (0,1) < k (6,0) for each@ € {N,V} andk (N,¢) < k (V, €) for eache € {0,1}.
Making the efforte = 1 costs the husbanfl(measured in utility units). Effort = 1 can
therefore be interpreted as a costly action for the hushbzeitdréeduces the likelihood of
him “losing control” in a marital conflict situation. For exgle, he may voluntarily avoid
criminogenic risk factors, such as excessive consumpti@icohol, or he may deliber-
ately reduce his exposure to emotional cues (Card and Dah1,)2

3. The wife observes the husband’s actigut not his typed) and updates her beliefs about
his type to@(¢). Given her updated beliefs, she then decides whether toimemearied
or whether to getlivorced a decision we denote by = {m,d}. If the wife decides to
terminate the relationship, each parthsuffers a stigma cost; > 0 from divorce.

4. Nature decides on employment outcomes. Each par{herh,w) is employed or unem-
ployed with probabilities + 17 and s, respectively. If employed, partneearns income
yi = . If unemployed, each individual has an incomeyof b, which can be interpreted
as an unemployment benefitwe assume thdi < « for each partner. If still married,
the spouses benefit from consumption having a degree ofqmaisié within the household.
Formally, the consumption of partnieis

" =c(yi,yj) = Vi +Ayj, (1)

whereA € (0,1] parameterizes the degree of publicness of household cgigumand
wherey; is the income level of the spouse. If divorced, each pagneshsumption is
simply his or her own income! = y;. Partneii obtains utilityu(c;) from consumption,
whereu(-) is increasing and strictly concave.

5. If still married, the couple encounters a conflict sitoat(e.g., heated disagreements)
which escalates to violence with probabilikyf8,¢). The wife suffers additive disutil-
ity dy > 0 if violence occurs. The husband’s disutility from violenis type-dependent,
O\ > 0 for a husband of typs anddy = 0 for a husband of typ¥.

We solve the model for a pure strategy perfect Bayesianibguiin. Throughout(g’,&")
denotes that a husband of ty@echooses’ and a husband of typN chooses”. Similarly,
(x’,x") indicates that the wife playg’ following € = 0 andx” following € = 1.

3The benefit income could be gender-specific, but we ignossftininotational simplicity.
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2.2. Equilibrium

The wife rationally chooses whether or not to continue therimge. Her expected payoff
from getting divorced is given by:

D(7%) = E[u(cl)| 78] — aw, 2)

where
E[u(cS)| ] = (1 — i) u(cow) + Tu(b). (3)

The expected value to the wife of remaining married depemd®nly on the wife’s own un-
employment risk, but also on the husband’s unemploymeitghitity and the perceived risk of
domestic violence. Formally, the wife’s expected payasfirremaining married is given by:

M (Th, Thy, €, @(€)) = E[u(C)|(Th, )] — & [(1— @(€) )k (N, &) + @(e)Kk (V,)] . (4)
where

E[u(ci)|(Th, )] =(1— 1) (1 — T)u(w + A an)) + ThTguu(b(1+A))

+ Th(1— M) u(@w +Ab) + (1 — 1H)u(b + A an). ©)

Note that the wife’s expected utility from remaining madrie decreasing in her perceived prob-
ability that the husband has a violent predispositi@t&). The wife continues the partnership
if and only if her expected value of remaining married excetite expected value of getting
divorced. The key assumptions of the model are as followsegfpositional convenience, we
suppress the arguments of the functions):

Al. M<Dwhenmy=0,m=1¢c=0andp=1.
A2. M>thenn,\,:1,r@1:0,e:0and(2):1.
A 3. For any(m, i) € [0,1]2and¢ € {0,1}, M > D wheng = ¢.

The first two assumptions imply that the wife’s toleranceiofance depends on her earnings
prospects. To be more precise, suppose the wife observaashand choosing= 0. Assump-
tion Al (“not-take-it-if-employed”) then says that if thaferwill be employed with certaintgnd
the husband will benemployed with certaintand she knows that the husband has a violent pre-
disposition, then she will choose to divorce the husbands fay be interpreted as implying that
economically independent women leave their abusive partr@n the other hand, assumption
A2 (“accept-it-if-unemployed”) implies that if the wife Wibe unemployed with certaintgnd
the husband will bemployed with certainfyand she knows that he has a violent predisposition,
then she will not leave him. This captures the idea that wowiemare economically dependent
on their abusers may be unable to leave them. Finally, agsumf3 (“stay-if-no-new-info”)
says that if the wife retains her prior beliefs, then she egltinue the relationship irrespective
of their unemployment probabilities and the husband’actit is therefore consistent with wife
accepting to be in a partnership with the husband in the fiastep

In addition, we make the following two-part assumption:

A4, (i) [K(N,0) —k(N,1)]on > &, and (i) an > k(N,0)dn.

Part (i) implies that a husband with an aversion towardsevioé values the reduction in
violence associated with making the effart=1 more than its cost. Part (ii) is a sufficient
6



condition to ensure that continued marriage is preferabld@itorce for each type of husband
6 € {N,V} at any effort levele € {0,1}. Thus, the husband has no incentive to choose his
behavioral effort in a way that triggers a divorce.

Next we defineft, (15,) as the unemployment probability for the wife at which shep-co
ditional on having observed the husband choogirg 0 and knowing that the husband has a
violent predisposition, is indifferent between continuedrriage and divorce. Formall§g,(Ts)
is implicitly defined through:

M(h, 7n(Th),0,1) = D(7aw(Th)). (6)

Equation (6) may fail to have a solution in the unit interddbwever, the following lemma tells
us that it will do so forsomevalues ofTs,.

Lemma 1. There exist two valuesy, and 71/, satisfying0 < 77, < 71/ < 1 such that (6) has
a solution 7g(m,) € [0,1] for every 1, € [rqq,rq:]. Moreover, 7i, () is differentiable at any
Th € (T3, m']') with d74y(m) /0 > 0. In addition,d 7y (Th) /dwy > 0 and d7gy (TH) /dw, < O.

Proof. See the Appendix. O
Figure 1 illustrates a case whemé> 0 andrg] < 1. The locusfiy () partitions the set of
possible unemployment risk profiless, 1) € [0, 1]2, into two non-empty subsets or “regimes”:

Ro = {(h, ) |Th > 18 } U{(Th, T) | Tty < T (TH) }, (7

Ri = {(mh, ) [T < T} U {(Th, Tw) | > i (T8) }. 8)

An increase in the husband’s waggr expands regim&; by shifting the locusi,(m,) down-
wards. In contrast, an increase in the wife's waggeexpands regim&y by shifting the locus
upwards.

The following proposition shows that the nature of the gareguilibrium depends on which
regime the couple’s unemployment risk profil,, 75,) falls within. Since signaling games are
prone to equilibrium multiplicity, we focus on pure strayegpuilibria that satisfy the commonly
used Cho-Kreps “intuitive criterion” (Cho and Kreps, 1987)

Proposition 1. In each regime there is a unique pure strategy perfect Bayesiuilibrium that
satisfies the “intuitive criterion”:

(a) If (Th, %) € Ry, then
[(¢',€") = (1,1),(X".X") = (d,m), @(0) = 1, p(1) = ¢]
is a “pooling” equilibrium.
(b) If (T, Ty) € Ry, then
[(¢',") = (0,2),(X,X") = (mm),(0) = 1,¢(1) = O]
is a “separating” equilibrium.

Proof. See Appendix A. O
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To see that this describes a perfect Bayesian equilibriomsider each regime in turn, start-
ing with Ry. Here a pooling equilibrium occurs where both types of hndsanake the costly
effort that reduces the risk of violence. A husband withouident predisposition makes the
effort since he values the reduction in the risk of violerftat it generates more than the cost.
A husband with a violent predisposition on the contrary nsatkee effort in order not to reveal
his type as doing so would trigger a divorce. Central to thaldgium are the wife’s out-of-
equilibrium beliefs and associated action: upon obsergirg0, the wife would conclude that
the husband has a violent predisposition and would chowsead.

Consider then regimB;. In this case the husband knows that the wife is economigally
nerable and would not leave him even if she were to beliewahaas a violent predisposition.
A husband with a violent predisposition therefore has neiiiges to make the costly effort
that would reduce the risk of violence. A husband withoutaent predisposition again values
the reduction in the risk of violence more than the cost of imgkhe effort. The wife’s belief
updating follows Bayes'’ rule and her continuing of the parsiip with either type of husband
is rational given her relatively weak earnings prospects.

2.3. Empirical Prediction
The above results form the basis of our empirical predistianen with a violent predis-
position may strategically mimic the behavior of non-viglenen, thus concealing their type,
8



when facing relatively weak earnings prospects (Redigen the form of relatively high un-
employment risk and relatively low wages. In contrast, wiresm face relatively strong earnings
prospects (RegimB;) they will be less inclined to conceal any violent predispos they may
have. Noting that the difference in the equilibrium proligbdf violence between Regimi;
andRy is @[k (V,0) — k (V,1)] > O we arrive at the following central empirical prediction:

Prediction 1.

e A higher risk of male unemployment and lower wages for measseciated with a lower
risk of domestic violence.

e A higher risk of female unemployment and lower wages for wcane associated with a
higher risk of domestic violence.

Thus, we will build our empirical approach on the theordtpradiction that a woman'’s risk
of being abused depends on gender-specific unemploymkst tis particular, in the empirical
analysis we relate a woman’s risk of experiencing domedticsa to the local unemployment
rates for males and females in her own age group.

2.4. An Alternative Model: Household Bargaining under Uniaimty

Our model is the first economic theory to examine domestilewice in a setting where wives
do not have perfect information about their husbands’ typéswever, the main prediction of
our model regarding the link between unemployment risk asmdektic violence will also arise
in alternative theoretical settings as long as partnerpaatially insure against idiosyncratic risk
through marriage. To illustrate this we present, in Appgritlia household bargaining model
in which the preferences of a representative couple areatkfimer consumption and violence,
with the husband’s utility increasing in violence and théegi decreasing in violence (see e.g.
Aizer, 2010). What distinguishes our approach from otheg&iaing models is that we analyze
the effects of changes to gender-specific unemploymenthisiugh the inclusion of income
uncertainty.

When spousal incomes are subject to uncertainty, the cbapkean incentive to bargain at an
ex-ante stage—i.e., before all income uncertainty is wesbl-and we assume, in keeping with
the bargaining literature, that the outcome of their exearggotiations is binding. As one would
expect, a key feature of ex-ante bargaining is risk shaflimgls, the spouses’ ex-ante bargained
allocation smooths consumption as far as possible giveartbertainty they face regarding their
incomes. By direct analogy, the couple also have an incetdismooth violence” across states
of nature. As there is no uncertainty regarding the avadlabloices of violence, the ex-ante
bargained allocation features equilibrium violence teahdependent of the income realization.
However, it is not independent of the partners’ incopnespects Generalizing the theoretical
prediction from Aizer (2010), we show that a shift in the im@probability distribution which
reduces the husband’s expected income and increases #ig eipected income while leaving
the probability distribution over household income unaedreduces the ex-ante bargained
level of violencé

4We show that this conclusion holds for two possible consegrief failing to agree in ex-ante negotiations. It
holds if a failure to agree ex-ante implies that the coupliéwat engage in any further negotiations (e.g., divorca) an
it also holds if failure to agree ex-ante leads to ex-posjdiaing over consumption and violence once all uncertamty
resolved (Riddell, 1981).
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TABLE 1
Demographic Characteristics of the BCS Sample.

Variable Mean Std. Dev. Variable Mean Std. Dev.
Age 38.93 11.67 Qual: High Ed < Degree 0.137 0.344
Ethnicity: White 0.928 0.258 Qual: A level 0.150 0.357
Ethnicity: Mixed 0.009 0.097 Qual: GCSE grades A-C  0.237 0.426
Ethnicity: Asian 0.028 0.165 Qual: Other 0.096 0.295
Ethnicity: Black 0.023 0.150 Qual: None 0.143 0.350
Ethnicity: Other 0.011 0.106 Number of children 0.493 0.896
Religion: None 0.216 0.412 Single 0.355 0.479
Religion: Christian 0.740 0.439 Married 0.455 0.498
Religion: Muslim 0.017 0.128 Separated 0.046 0.209
Religion: Hindu 0.009 0.092 Divorced 0.125 0.331
Religion: Sikh 0.004 0.060 Widowed 0.019 0.136
Religion: Jewish 0.003 0.057 Cohabiting 0.120 0.325
Religion: Buddhist 0.005 0.069 Children younger than 5  0.110 0.313
Religion: Other 0.008 0.087 Poor health 0.031 0.174
Qual: Degree or above 0.236 0.425 Long-standing illness 0.179 0.383
Number of Observations 86,898

Thus, the central result of our signaling model also holda lrousehold bargaining model
with income uncertainty. The distinction between these @mlies in the mechanisms behind the
results. In the bargaining model, a higher risk of male urlegmpent implies that the husband
has more to gain from striking an ex-ante agreement feafwdmsumption smoothing than the
wife. This, in turn, improves the wife’s relative bargaigiposition and decreases the level of
domestic violence. In the signaling model, a higher risk @flerunemployment increases the
insurance value of marriage to the husband and induces hfootudrol his behavior” in order
to avoid divorce. Because of data constraints, we leave gempt to discriminate between the
models for future work.

3. Data and Descriptive Statistics

3.1. Domestic Abuse Data from the British Crime Survey

We use data on the incidence of domestic abuse from the lB@isne Survey (BCS). The
BCS is a nationally representative repeated cross-sattsumvey of people aged 16 and over,
living in England and Wales, which asks the respondentstaheir attitudes towards and ex-
periences of crime. The BCS employs two different methodaté collection with respect to
domestic abuse. The first method, available from the susviegeption in 1981, is based on
face-to-face interviews. However, the unwillingness ajp@ndents to reveal instances of abuse
to interviewers implies that this method significantly urelgimates the true extent of domestic
violence. To overcome such non-disclosure, a self-congpienodule on interpersonal vio-
lence (IPV), which the respondents complete in private tsyneming questions on a laptop, was
introducec® We use BCS data for the survey years 2004/05 to 2010/11, iconvaterviews con-

5The IPV module was first introduced in 1996. In 2001 it was Used second time and the use of laptops was
introduced. Since the 2004/05 survey the IPV module has metided on an annual basis, with a comparable set of
questions.

10



TABLE 2
Categories of Domestic Abuse.

Behavior Physical Non-Physical
Abuse Abuse

Prevented from fair share of h-hold money
Stopped from seeing friends and relatives
Repeatedly belittled you

Frightened you, by threatening to hurt you
Pushed you, held you down or slapped you
Kicked, bit, or hit you

Choked or tried to strangle you
Threatened you with a weapon
Threatened to kill you

Used a weapon against you

Used other force against you

I I

I I B B

ducted between April 2004 and March 2011, and base our dsalyslata on domestic violence
from the self-completion IPV modufe.

The BCS data has several strengths compared to other typaetafon domestic abuse.
First, by design, the BCS in general is constructed to diiatthful responses to confidential-
type questions. For example, in order to reassure the rdspoof privacy, the BCS randomly
selects one person per household who is interviewed onlg.olmccontrast, the corresponding
US survey, the National Crime Victimization Survey, intiewws all household members on a
recurrent basis over a three year period. The IPV module iticpéar, where the respondent
does not need to provide answers to an interviewer, is adteieid in such a way as to encourage
disclosure of information of a highly sensitive and privaggure and is unique in an international
context.

Over our sample period, only 11 percent of those who reporthé IPV module, having
been subjected to physical abuse by a partner also repag beposed to intrahousehold abuse
in the general interviewer-based part of the BCS surveyil&ily, only 48 and 50 percent report
having mentioned the abuse to a medical staff and to thego@&pectively. Hence compared to
alternative data from interviewer-based surveys, or dataveld from police reports or hospital
episodes statistics, the BCS IPV data is likely to providessantially more comprehensive data
on the incidence of domestic abuse. Furthermore, whilecpaigports and hospital episode
data can be used to measure incidence of (severe) domesdtinee, such data generally cannot
distinguish between multiple victims versus multiple egdor the same victim. Finally, using
micro-level data obviously allows us to control for indiuial level characteristics.

The BCS IPV module is answered by respondents aged 16 to 8%yaffiocus our analysis
on intimate partner violence experienced by worieTable 1 presents descriptive statistics of
our sample.

6In the 2010-11 BCS survey, half of the sample were, in a tasked the same abuse questions, but in a simplified
sequential format. For consistency we include in our samplg those respondents who were asked the abuse questions
in the format consistent with the previous years’ surveys.

"While the IPV module is also completed by male respondemssaagainst men is less common, generally less
violent, and with no apparent connection to labour marketdmns.
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Incidence of Physical Abuse by Demographic Charactesstic

In the IPV module respondents are presented with a list odilaebs that constitute domestic
abuse and are asked to indicate which, if any, they have exyped in the 12 months prior to the
interview. Table 2 presents this list of behaviors from whige construct two binary indicators
of abuse. The firsphysical abusgis a dummy variable indicating whether the respondent had
any type of physical force used against them by a currentrardointimate partner. The second,
non-physical abusendicates whether the respondent was threatened, expossghtrolling
behaviors or deprived of the means needed for independgrecedrrent or former partner.

In our sample, 3.0% of women report episodes of physical aliughe past 12 months
and 4.4% declare having experienced non-physical @buBggure 2 illustrates the extent to
which the incidence of physical abuse in particular varidéth ¥he demographic characteristics
of the respondents. In general, exposure to physical aledmes with age and with academic
qualifications acquired after compulsory education. liagrelatively little with religion and
ethnicity, but increases with the number of children. Wigspect to marital status, it should
be noted that this refers to the respondent’s formal stattleeaime of the interview, which is
hence observedfter the 12 month period to which the abuse questions refer. Tgtereiported
rate of abuse among separated and divorce women therefpgests a “reverse causality”. The
high rate of incidence among singles also emphasizes théhaic“intimate partners” include
current and past boyfriendsDue to the highly endogenous nature of the respondent'surr

8The fraction of women reporting at least one of the two tyffesbose was 5.7%.
9For respondents who are not currently married we also useabitation dummy to indicate that the respondent is
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FIGURE 3
Trends in Domestic Abuse in England and Wales.

marital status we do not make use of this information excet final sensitivity check on our
estimates? Figure 3 shows the trends in physical and non-physical atMseh, if anything,
suggests that the overall level of abuse is lower towardetigeof our sample period than at the
beginning.

3.2. Labor Market Data from the Annual Population Survey

We merge our individual-level data from the BCS with laborrkes data from the Annual
Population Survey (APS). The APS combines the UK Labour&&urvey (LFS) with the En-
glish, Welsh and Scottish LFS boosts. Datasets are prodyecaderly, with each dataset con-
taining 12 months of data. This means that we can, for eagongient in the BCS, match the
period to which the IPV questions refer to a closely corresfing 12 month period in the AP'S.
Each respondent is matched to local labour market condittorresponding to the Police Force
Area (PFA) of residence, of which there are 42 in our d&teihe APS data is available in a finer
geography, and can hence be aggregated up to the PFA level.

Our theory developed in the previous section stresses lefmale and female unemploy-
mentrisk for the incidence of domestic violence. In the empiricallgsia we will relate the

currently living with a partner. The incidence of abuse aghoarrently cohabiting respondents is about double that of
currently married respondents.

10The same applies to any information we have on the indivislealrent employment status. Hence we make no use
of such information.

For instance, any respondent interviewed in the first threaths of 2005 is matched to the labour market data for
the calendar year 2004, whereas a BCS responded intervieatacgen April and June in 2005 is matched to labour
market data for the period April 2004 to March 2005 etc.

12There are 43 PFAs in England and Wales. However, the City aflbn PFA is a small police force which covers
the “Square Mile” of the City of London. As this is a small arereclosed in the many times larger Metropolitan PFA
we merge the two. This leaves us with 42 PFAs. They are AvorSamderset, Bedfordshire, Cambridgeshire, Cheshire,
Cleveland, Cumbria, Derbyshire, Devon and Cornwall, DiprBerham, Essex, Gloucestershire, Greater Manchester,
Hampshire, Hertfordshire, Humberside, Kent, Lancashied;estershire, Lincolnshire, City of London and Metrapol
tan Police District, Merseyside, Norfolk, NorthamptomshiNorthumbria, North Yorkshire, Nottinghamshire, South
Yorkshire, Staffordshire, Suffolk, Surrey, Sussex, Tharklley, Warwickshire, West Mercia, West Midlands, West
Yorkshire, Wiltshire, Dyfed-Powys, Gwent, North Wales éwlith Wales.

13



TABLE 3
Summary Statistics for Local Unemployment Rates.

Variable Mean Std. Dev. Min Max
Total unemployment 0.060 0.020 0.022 0.129
Unemployment by gender
Male 0.064 0.023 0.022 0.149
Female 0.054 0.018 0.014 0.103
Unemployment by age group
aged 16-24 0.150 0.045 0.0290 0.283
aged 25-34 0.055 0.021 0.009 0.136
aged 35-49 0.039 0.016 0.010 0.104
aged 50-64 0.035 0.014 0.004 0.086

NOTES.— The table provides averages over the time-interval January 2003-
December 2010 based on data from the APS which is provided in over-
lapping 12 month periods: January-December, April-March, July-June,
October-September. Reported standard deviations and minimum and max-
imum values are over 1,218 PFA-period observations.

incidence of domestic violence to tbbservedinemployment rates for the respondent’s female
and male peers, as defined by age group and geographicatamee we effectively interpret the
observed unemployment rate not only as a measure of the gicdtence of unemployment, but
also more broadly as an indicator for the perceived risk @mnyployment. This interpretation is
supported by the literature that documents workers’ stilsgEanemployment expectations and
relates it to the current level of unemployment. For inséafoe the US, Schmidt (1999) shows
how workers’ average beliefs about the likelihood of jobsldis the next 12 months closely
tracked the unemployment rate over the period 1977-96. ifite data that is available on
unemployment expectations in the UK equally supports th®ndhat individual expectations
of future unemployment risk are positively associated it current unemployment rate. The
British Social Attitudes (BSA) survey has, in selected geasked respondents: (i) how “secure”
they feel in their jobs, and (ii) whether they expect to se@ange in the number of employees
in their workplace. Both variables saw changes with the bokthe latest recession. In 2005,
78 percent of respondents reported feeling secure in tbbg; jin 2009-2010, this figure had
dropped to 73 percent. Similarly, while 16 percent of resfgons reported expecting a reduction
in the number of employees in the workplace in 2006-200%, mhimber had increased to 26
percent in 2009-20183

Table 3 presents basic descriptive statistics for locampieyment rates, broken down by
gender and age grodfl. Figure 4 shows that the increase in the rate of unemploynieitt (
hand scale) associated with the latest recession was far draform across gender and age
groups. In particular, the impact of the recession is red®atore strongly in male than in female
unemployment. As a consequence, we observe a widening démhnale-male unemployment
gap (right-hand scale) in the latter part of the sample petioaddition to local unemployment,

13ysing data from the Skills Surveys, Campbell et al. (200%uoent a similar fall in the average individual expec-
tations of job loss between 1997 and 2001, a period of dedinnemployment.
14The age grouping used in our analysis follows that conveatip used by the Office for National Statistics.
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FIGURE 4
Gender-Specific Unemployment Rates and the Female-Malmplogment Gap by Age Group
in England and Wales, 2003 to 2011.

we also use the APS to construct measures of mean hourly agglsy
Figure 5 contrasts the change over the sample period from/@B@o 2010/11 in the inci-

dence of physical abuse with corresponding changes in nmaldeamale unemployment rates
across the 42 PFAs. Inspection of the figure suggests thetad®As in which men were rela-
tively more affected by unemployment increases (e.g., theiNEast) saw relative decreases in
the incidence of domestic violence. Indeed, if anything,fiure suggests a more positive as-
sociation between relative increases in female unemplayared relative increases in domestic
violence. We will now explore whether this suggested retathip can be formally established.

4. Empirical Specification and Results

4.1. Baseline Specification

This section presents our main analysis where we relate aléeraspondent’s experience
of domestic violence to the local level of unemployment. \&euss in particular on the rates of
female and male unemployment within the respondent’s overgagup as these are likely to be
the most relevant for the respondent’s own unemploymekiasswell as that of her (potential)
partners. As the APS data is released quarterly, with ealselacontaining 12 months of data,
we define a “period” variable, denotedvhere a given period contains the particular APS release
and BCS data from the following three months. Constructeadismway, our data stretches over
28 periods.

As the outcome variables in our analysis are binary indisatd abuse, we estimate probit
models. In particular, the basic model for the latent pregrior abuse against individualin
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Change in Male and Female Unemployment and Change in IncedlehPhysical Abuse across
Police Force Areas in England and Wales, 2004 to 2011.

PFA j in periodt and within age groug is given by
Yiitg = BXijtg + nyNEMPI_I-ftg + meNEMPL?Qg + A+ aj + &ijtg 9

whereXijtg includes demographic controls at the individual letN EMPLjftg andUNEMPLjy

are the female and male unemployment ratésimwn age-group in police-force argaduring
periodt, andsjig is a normally distributed random tert.The parametera; and a;j are fixed
effects for time-periods and police force areas respdgtiamd thus control for the aggregate
trend in the outcome variable and for factors affecting elihat vary across areas but are fixed
over time. Thus, our basic model identifies the impact of gersgpecific unemployment on
domestic abuse from variation in trends across PFAs.
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TABLE 4
Impact of Unemployment on Physical Abuse - Main Specificatio

Specification (1) (2) (3) (4) (5) (6) 7)
Unemployment -0.031 0.008
in own age group (0.018) (0.019)
Female unemployment 0.091%%  0.098**  0.094**  0.103**  0.095**

in own age group (0.027)  (0.027)  (0.027)  (0.028)  (0.027)

Male unemployment -0.089**  -0.091**  -0.098** -0.082** -0.090**

in own age group (0.021)  (0.021)  (0.022) (0.027) (0.021)

Female unemployment -0.013

in other age groups (0.065)

Male unemployment -0.048

in other age groups (0.054)

Female real wage 0.005

in own age group (0.009)

Male real wage -0.001

in own age group (0.006)

Female-Male unemployment 0.095%*
gap in own age group (0.022)
Area and time fixed effects yes yes yes yes yes yes yes
Basic demographic controls yes yes yes yes yes yes yes
Additional demographic controls no no yes yes yes yes yes
Area-specific linear time trends no no no no no yes no
Observations 86,877 86,877 86,731 86,731 86,731 86,731 86,731

NOTESs.— Standard errors clustered on police force area and age group in parentheses. “Basic demographic controls”
include age measured in years and dummies for ethnicity category. “Additional demographic controls” include dummies
for type of qualifications and religious denomination, number of children, and a dummy to indicate the presence of at
least one child under the age of five in the household. The complete set of estimated marginal effects is provided in
Appendix D. ** Significant at 1%. * Significant at 5%.

4.2. Baseline Results

Our basic results for the probability of being a victimpifysical abusare provided in Table
416 gpecification (1) gives the average marginal effect ofttial unemployment rataithin
the own age group on the incidence of physical abuse. Thmatstil model includes basic
individual-level controls, age measured in years and a fsdtimmies indicating ethnicity, as
well as area- and time fixed-effects. We see that the margffedt is small and insignificarit.
This result parallels findings in previous studies (Aiz€¥1@; lyengar, 2009) suggesting near
zero effects of total unemployment on domestic violencec8igation (2) reports the estimated
average marginal effect of each gender-specific unemployna¢e within the own age group.

151n Section 4.3 we further include area-level controls.

16Estimates from linear probability models are very similad are available on request from the corresponding author.

1A (non-reported) regression on aggregate unemploymenbssagenderand age groups - is also not significant,
but also has less precision due to low local variation froerthtional trend.
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The marginal effect of female unemployment in the own ageigie positive and statistically
significant. The magnitude of the coefficient suggests tHaparcentage point increase in the
own-age female unemployment rate causes an increase ikehirdod of the respondent being
a victim of physical abuse by 0.091 percentage points or 3%e@tample mean. We also see
that the estimated average marginal effect of male unem@oy is negative and statistically
significant. The magnitude of the coefficient indicates thatpercentage point increase in male
unemployment in the respondent’s own age group causes iag@ctthe risk of physical abuse
by 0.089 percentage points — again about 3% of the sample.mean

Specification (3) includes additional individual-levelntmls. These include variables that
are not determined by birth, but can be expected to be perrdeted relative to the period
referred to in the abuse question: qualifications, childred religious denomination. The es-
timated average marginal effects increase slightly in kivscsize for both male and female
unemployment in the own age group. Controls for male and femaemployment within age
groups other than the own are added in specification (4). \Wedtiet male and female unemploy-
ment within the own age group still have opposite-signedatf on the risk of physical abuse
while unemployment in age groups other than the own appedrawvte little impact. Our theory
suggests that potential wages of men and women might alsemfiat the incidence of abuse.
Therefore, we add measures of local female and male meaiyheat wage rates within the
own age group in specification (5). Controlling for wageeett in this way leaves the marginal
effects for male and female unemployment largely unchangdée estimated wage effects are
small and insignificant® Specification (6) shows that our estimates are robust taitheduction
of area-specific linear time trends.

A striking feature of the results in Table 4 is that the estadeeffects of female and male
unemployment are of very similar absolute magnitude, butpgfosite sign. This suggests that
what matters for the incidence of abuse is not the overadlllefyunemployment but rather the
unemployment gender gap. Hence, in specification (7), wertéipe estimated marginal effect
of the linear difference between female and male unemploynages within the own age group
as well as that of the total unemployment rate in the own agepr The estimated effect of
the unemployment gender gap is noticeably strong whereasdtimated effect of the overall
unemployment rate is not statistically significant.

Table 5 presents corresponding resultsrfon-physical abuseThe estimated marginal ef-
fects for this alternative outcome variable are strikirgjiyilar to those for physical abuse.

To summarize, we find no evidence to support the view that totamployment increases
domestic abuse. Instead, our results suggest that maleearaddf unemployment have distinct
impacts on the incidence of domestic abuse: increases mumaimployment are associated with
declines in domestic abuse while increases in female ur@mant have the opposite effect.
This finding is consistent with our model's key predictionheélmagnitude of the estimated
relationships imply (a) that a 3.7 percentage point ineréasnale unemployment, as observed
in England and Wales between 2004 and 2011, causklinein the incidence of domestic
abuse of between 10.1% and 12.1%, and (b) that the 3.0 pageepbint increase in female
unemployment over the sample period causemareasein the incidence of domestic abuse of
between 9.1% and 10.3%.

18|n fact, the coefficient have the “wrong” signs. In order tokdurther into this we obtained alternative measures
of local wages from the Annual Survey of Hours and EarningSHE) which is generally regarded as the best quality
wage data in the UK. Using this alternative data source, tiedficient on wages have the expected sign, but remain
statistically insignificant.
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TABLE 5
Impact of Unemployment on Non-Physical Abuse - Main Spatdit

Specification (1) (2) (3) (4) (5) (6) 7)
Unemployment -0.025 0.021
in own age group (0.023) (0.024)
Female unemployment 0.091*  0.103**  0.108%* 0.111**  0.104**

in own age group (0.038)  (0.037)  (0.038) (0.038)  (0.037)

Male unemployment -0.084**  -0.082**  -0.074*  -0.061  -0.085**

in own age group (0.029)  (0.030)  (0.032) (0.037)  (0.030)

Female unemployment 0.031

in other age groups (0.080)

Male unemployment 0.034

in other age groups (0.068)

Female real wage -0.002

in own age group (0.010)

Male real wage 0.008

in own age group (0.007)

Female-Male unemployment 0.093**
gap in own age group (0.032)
Area and time fixed effects yes yes yes yes yes yes yes
Basic demographic controls yes yes yes yes yes yes yes
Additional demographic controls no no yes yes yes yes yes
Area-specific linear time trends no no no no no yes no
Observations 86,877 86,877 86,731 86,731 86,731 86,731 86,731

NOTES.— See notes to Table 4. ** Significant at 1%. * Significant at 5%.

4.3. Extended Results: Area Level Controls

Our estimates in the previous section would be biased ietinare omitted variables that
are correlated with local unemployment and that affect tliddence of domestic abuse. For
example, a positive effect of unemployment on crime in gehnmay trigger a response by the
criminal justice system, such as increased police effartégher incarceration rates. If the re-
sponse by the criminal justice system reduces domestiediysmcreasing deterrence, omitting
controls related to the general level of criminal activibdahe criminal justice system biases the
estimated effect of unemployment on domestic abuse. Sipissuming that the consumption
of alcohol and drugs is correlated with unemployment anad affects domestic abuse, omitting
these factors from the regression again biases the estiffatelditionally, selective migration
might confound our estimates. For example, employmenedrimigration of low-skilled men
from areas with high local unemployment to areas with lovalamemployment creates a down-
ward bias (due to “compositional effects”) if low-skilledates have a higher propensity to abuse

19The association between business cycles and alcohol cqtismnis not clear cut. For instance, Dee (2001) notes
that average drinking is generally pro-cyclical, but finklattbinge-drinking is counter-cyclical.
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TABLE 6
Impact of Unemployment on Physical Abuse and Non-Physlmadé\- Additional Controls.

Specification (3) (8) (9) (10) (11) (12) (13)

(a) Physical Abuse

Female unemployment 0.098%*  0.097**  0.103**  0.088**  0.098**  0.107**  0.093**
in own-age group (0.027)  (0.027)  (0.028)  (0.027)  (0.027)  (0.028)  (0.026)
Male unemployment -0.091%%  -0.089** -0.108** -0.087** -0.090** -0.071** -0.109**
in own-age group (0.021)  (0.021)  (0.021)  (0.025)  (0.021)  (0.026)  (0.021)

(b) Non-Physical Abuse

Female unemployment 0.103**  0.101**  0.106**  0.091*  0.104**  0.109**  0.092*
in own-age group (0.037)  (0.038)  (0.038)  (0.039) (0.037)  (0.039) (0.037)
Male unemployment -0.082*%*%  -0.081*%*  -0.091**  -0.078%  -0.083**  -0.073*  -0.104**
in own-age group (0.030) (0.030) (0.031) (0.034) (0.030) (0.037) (0.030)
Local area crime-related controls no yes no no no no no
Local area drugs and alcohol no no yes no no no no
Local area qualifications distribution no no no yes no no no
Selective migration no no no no yes no no
Unemployment in neighboring areas no no no no no yes no
Health and marital status no no no no no no yes
Observations 86,731 86,731 80,011 86,731 86,731 86,731 86,674

NoOTES.— Standard errors clustered on police force area and age group in parentheses. All specifications include area and
time fixed effects, basic demographic controls and additional demographic controls (see notes to Table 4). Local area crime
related-controls include police force manpower per 10,000 capita, violent and non-violent crimes per 10,000 capita, and
average time from charge to magistrate court appearance. Local area drugs and alcohol includes the number of arrests for
drugs possession per 10,000 capita and the number of alcohol-related hospitalizations per 10,000 capita. Selective migration
includes the number of in- and out-migrants as a percentage of the PFA population in the respondent’s own-age and gender
group. For a detailed description of controls used in this section, see Appendix C. ** Significant at 1%. * Significant at 5%.

their partners than high-skilled males. To mitigate suclitt@ah-variables bias, we now control
extensively for observable institutional and demograpbi@riates at the police-force area-level.

The results fophysical abusare shown in panel (a) of Table 6. Specification (3) repeats ou
preferred specification from Table 4 for convenience. Ircjpation (8), we add a set of controls
that capture the general level of criminal activity and thegptial response by the criminal justice
system to it. In particular, we include per capita measufegtent and non-violent crimes. We
include per capita measures of police force manpower anaxydor the “efficiency” of the
criminal justice system: the average time from charge toistage court appearance. Overall,
the inclusion of these crime-related controls leaves oyrdstimates unchanged. This suggests
that variation in overall crime rates and policing and criadijustice efforts do not confound our
estimated effects of unemployment on domestic abuse.

Specification (9) includes a measure of the hospitalizatisfor alcohol-related conditions
as well as a per capita measure of drugs posse$Sidwljusting for the cyclical consumption
of criminogenic commaodities in this way does not alter ouimfanding that male and female

20Information on hospitalization rates for alcohol-relatahditions in particular is only available for England. Fhi
accounts for the drop in the number of observations in thiSquéar specification.
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unemployment have opposite-signed effects on the incelehphysical abuse. In specification
(10), we account for the possibility of skill-selective magjon by including the qualification
distribution in the respondent’s own-age group. Specificaf11) controls directly for area-
level migration by including the number of in- and out-migts.as a percentage of the PFA
population in the respondent’s own-age group. In each ¢heegstimated marginal effects of
gender-specific unemployment remain largely unaffected.

The two remaining specifications provide additional robass checks. Specification (12)
shows that our results are robust to the introduction ofratmfor the average own-age group
female and male unemploymentrates in neighboring poticeefareas. Specification (13) shows
that our main findings remain intact also when we include s that capture a respondent’s
marital and health status (measured at the time of the ileterand hence after the period to
which the abuse information pertains).

Panel (b) of Table 6 provides the corresponding extendadtsefor non-physical abuse
Again, the general conclusion is that the estimated effectmemployment by gender are ro-
bust to the inclusion of further controls. The results pnése in this section thus suggest that
our initial finding that female unemployment increases dstineabuse while male unemploy-
ment reduces it is robust to including a wide variety of obable institutional and demographic
covariates at the PFA level.

4.4. Instrumental Variables Estimation

The analysis so far has treated the local unemploymenthlagias exogenous regressors.
Concerns about potential omitted variables motivated earaf additional regressors in Section
4.3. However, this may not have entirely solved the potéissae of omitted variables and would
not address any potential problem of simultaneity. Solvirese problems requires constructing
measures of local labor market conditions that do not refleatacteristics of female and male
workers, which could be affected by violence itself, or usertyables that might be correlated
with violence. Hence as a final robustness check, we alsadsman instrumental variables
approach. Building on the work of Bartik (1991) and Blanchand Katz (1992), we interact
the initial local industry composition of employment withet corresponding national industry-
specific trends in unemployment.

Specifically, we use APS data on local PFA industry comparisitiy gender and age group
at baseline, defined as the calendar year 2003, which we cemiith APS data on industry
unemployment rates by gender and age group at the natimehbleer the sample period.For
each PFA, gender, age-group and time period we construntastiry-predicted unemployment
rate as follows, A

UNEMPL, = ZngkUNEMPLkhtg, (10)

where(,ujhgJk is the share of industrik among employed individuals of gendemand age group
g in PFA j at baseline, and whetdaNEMPLkhtg is the unemployment rate, at the national level,

21Eight industries are used in the analysis based on a cortlerssion of the UK Standard Industrial Classification
of Economic Activities, SIC(2007):“Agriculture, foregirfishing, mining, energy and water supply”, “Manufactgin
“Construction”, “Wholesale, retail & repair of motor velés, accommodation and food services”, “Transport and stor
age, Information and communication”, “Financial and imswe activities, Real estate activities, Professionantitic
& technical activities, Administrative & support servi¢g®ublic admin and defence, social security, educatiaiman
health & social work activities”, “Other services”. The tinstry unemployment rate” is defined as the unemployed by
industry of last job as percentage of economically activéniystry.
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TABLE 7
Impact of Unemployment on Physical Abuse - Instrumentablbes Estimation.

Specification (1a) (1b) (2a) (2b) (3a) (3b)
Probit IV Probit  Probit IV Probit Probit IV Probit

(a) Gender Unemployment Gap in Own Age Group

Predicted unemployment gender 1.761%* 1.733%* 1.723%%*
gap in own age group (0.104) (0.106) (0.102)

(b) Physical Abuse

Gender unemployment gap 0.089** 0.105* 0.091** 0.103* 0.089** 0.104*
in own age group (0.021) (0.046) (0.021) (0.049) (0.021) (0.049)

(¢) Non-Physical Abuse

Gender Unemployment gap 0.083** 0.103 0.081** 0.084 0.085** 0.082
in own age group (0.029) (0.060) (0.030) (0.062) (0.031) (0.063)
Area and time fixed effects yes yes yes yes yes yes
Basic demographic controls yes yes yes yes yes yes
Additional demographic controls no no yes yes yes yes
Area-specific linear time trends no no no no yes yes
Observations 86,877 86,877 86,731 86,731 86,731 86,877

NoTEs.— Standard errors clustered on police force area and age group in parentheses. For details of “basic”
and “additional” demographic controls, see notes to Table 4. ** Significant at 1%. * Significant at 5%.

in industryk among individuals of genddr and age group in time periodt. Hence (10) is a
weighted average of the national industry-specific unegmmknt rates where the weights reflect
the baseline local industry composition in the relevantdgerand age group. The weights are
thus fixed over time and do not reflect local sorting into iridas over the sample period.

Our approach draws on recent work by Albanesi and Sahin (2@h8, using US data,
show how the gender gap in unemployment tends to vary ovdsubimess cycle. In particular,
they find that unemployment rises more for men than for womng recessions, and also
decreases more for men in subsequent recoveries. The suatlsorexplore the role played by
gender differences in industry structure. Specificallyhwitspect to the recession in the late
2000s, Albanesi and Sahin show how gender differences iursinglcomposition explain around
half of the difference in the observed unemployment groBtased on this observation, and on
our previous finding that unemployment appears to mattethi@incidence of domestic abuse
only in the form of the unemployment gender gap, our IV analysll be focused on estimating
models where the incidence of domestic violence is relatettie gender unemployment gap,
defined as

gap _ f
UNEMPLYTP = UNEMPL

We instrument for the actual gender gap using the correspgadustry-predicted gender gap

~UNEMPLT,. (11)
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in unemployment.

Table 7 presents the results for three different specifinatieach estimated using both basic
probit and IV probit models. Specification (1) in Table 7 s the same controls as in specifi-
cation (2) in Table 4. Hence the difference is that here wiidecthe unemployment rates in the
own age group in the form of the gender gap rather than inde&pecification (2) includes the
same controls as in specification (3) in Table 4, while speatifin (3) includes the same con-
trols as specification (6) in Table 4. The probit estimatestage marginal effects of the gender
unemployment gap on physical and non-physical abuse egporicolumns (1a), (2a), and (3a)
are naturally in line with the corresponding estimates inl@a 4 and 5.

Turning to the IV probit estimates, panel (a) of Table 7 canéithat our instrument is in-
deed a strong and relevant predictor of the gender unemgoygep in the own age group.
More precisely, the estimates show that the actual varniatiggender unemployment gap trends
across PFAs and age groups is strongly positively relatédeg@orresponding variation in the
unemployment gap trends predicted using local variationdastry structure at baseline.

The IV probit estimated average marginal effects of the gemthemployment gap on the
incidence of domestic abuse are reported in columns (1b), éhd (3b). For physical abuse
we find that, for all three specifications, the IV estimatedgiral effects are slightly larger
than, but not statistically significantly different fronhgt corresponding probit estimated effects.
Each estimated marginal effect is also statistically digaint. For non-physical abuse, the IV
probit estimated average marginal effects of the gendenpteyment gap are also very similar
to the basic probit estimated effects. However, due to Iquwecision, they are not statistically
significant. Overall, we view our IV estimates as evideneg thur basic probit estimates do not
exaggerate the impact of unemployment on domestic abuse.

5. Concluding Comments

This paper has examined the effect of unemployment in Edgdaid Wales on partner abuse
against women. The geographical variation in unemploynretihese countries induced by
the Great Recession provides an interesting context inhwfuidook at domestic abuse. Our
empirical approach was motivated by a theoretical modehitkvpartnership provides insurance
against unemployment risk through the pooling of resourthe key theoretical result is that an
increased risk of male unemployment lowers the incidendatohate partner violence, while
an increased risk of female unemployment leads to a higherofadomestic abuse. We have
demonstrated that this prediction accords well with evidgefrom the British Crime Survey
matched to geographically disaggregated labor market diataarticular, our empirical results
suggest that a 1 percentage point increase in the male uogmght rate causesteclinein the
incidence of physical abuse against women of around 3 pgneéile a corresponding increase
in the female unemployment rate has the opposite effecteblar, our results also rationalize
findings in previous studies of near zero effects ofdaterallrate of unemployment on domestic
violence.

Overall, our theoretical model and empirical results casttthe conventional wisdom that
male unemployment in particular is a key determinant of detioeiolence. Quite the contrary,
latent abusive males who are in fear of losing their jobs oo wéve lost their jobs may rationally
abstain from abusive behaviors, as they have an econondntime to avoid divorce and the as-
sociated loss of spousal insurance. However, when womeat ardigh risk of unemployment,
their economic dependency on their spouses may preventftbemeaving their partners. This
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in turn might prompt male partners with a predispositionviotence to reveal their abusive ten-
dencies. Thus, high female unemployment leads to an ebbvigteof intimate partner violence.
From a policy perspective, it is therefore conceivable gfadicies designed to enhance women’s
employment security could prove an important contributad@mestic violence reduction.
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Appendix A: Proofs

Proof of Lemma 1We start by noting that, due to the functional forM,(mHN,e,(iJ) is a
continuously differentiable function ofr,, 7%y, @) and D(7,) is a continuously differentiable
function of ri,. Differentiating yields thatM/dm, < 0, dD/dm, = 0, IM/dmy < 0, and
dD/dmy < 0, and, importantly, due to the concavitywf-),

oM-D) o 4 9(M-D)

Al
o o >0, (A1)

where the latter inequality follows from concavity aof-). Hence an increase in the wife’s
unemployment risk makes marriage more attractive to héhea®ss in earnings associated with
unemployment has a larger negative impact on her utilitymstee does not have access to her
partner’s income.

Next we define

B 0 if M (0,0,0,1) < D (0)
"*"‘{ sup{h € [0,1][M (15,0,0,1) > D(0)} ifM(0.0,01)>D(0) "2
and L 1 if M (1,1,0,1) > D (1) A3
""":{ inf {7 € [0,1]M(m,1,01) <D(1)} itM(1,101)<D(1) A3

Consider the case whek&(0,0,0,1) > D(0), the second case in (A2). By assumption A1,
M (1,0,0,1) < D(0). Hence it follows thatg, € (0,1) and is the unique critical value fam,
at whichM =D given, =0 (ande =0 and(f) =1). Similarly, consider the case where
M (1,1,0,1) < D(1), the second case in (A3). By assumption A2(0,1,0,1) > D (1). Hence it
follows thatrq’{ (0,1) and is the unique critical value fax, at whichM = D givenr, =1 (and
£ =0 and@ = 1). Next we verify that, < 7¢/. This follows trivially if 7, = 0 and/orrg! =
Hence consider the case whege> 0 andry) < 1 (as in Figure 1). Note that since, per definition
of 1, M (1,,0,0,1) = D(0), and using (A1) it follows thaM (71,,1,0,1) > D (1) and hence that

>
g Ngl](t we verify that (6) has a solution in the unit intervalﬁfzbonly if i, € [18,, 7§]. Consider
the case wherg, > 0. ThenM (7%, 78,0, 1) > D (7%) at any(7s, Ti) € [0, 73,) x [0,1], implying
that (6) does not have a solution in the unit interval. Slriyla:on3|der the case Whengf < 1.
Then, M (s, 75,0,1) < D(m) for any (mh, 1) € (7, 1] x [0,1], implying that (6) does not
have a solution in the unit interval. Thus (6) can have a mJiurh the unit interval only if
Th € [1,,1,]. Consider then soms, € (1, 7). By definition of 7¢, and 17/ if follows that
M (m,0,0,1) < D(0) andM (m%,,1,0,1) > D(1). It then follows from continuity of the value
functions and (A1) that (6) has a unique solution we denot&hyt,) € (0,1).

Implicitly differentiating (6) yields that

ity d(M-D)/om,
om  d(M-D)/dm,

where the sign follows from (Al).
The sign of the derivatives di, (1) with respect to the partners’ wages follow in a similar

>0, (A4)
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way from the observation that

d(M—-D) d(M—-D)
— — A
5 >0 and F <0, (A5)
where the latter inequality follows due to concavityugf). O

Proof of Proposition 1.We start by defining the husband’s expected utility in theadslivorce,
D(r@],s)zE[u<cﬂ)|r@]}—ah—E.€, (A6)

whereE [u(cf) |m] is defined analogously to (3). The husband’s expectedytibn continued
marriage on the other hand is type-dependent,

M (7, Ty, €; ) = E[u(c) | (T, )] — dok (6, €) — &, (A7)

whereE [u (") | (Th, 7)) is defined analogously to (5). In particular, we obtain thatiaband
of type N ranks the possible outcomes with respect to marriage andvizehl effort in the
following way:

M (78, Ty, 1;N) > M (T8, Ti, O;N) > D (75,,0) > D (Th, 1). (A8)

To see this, note that the first inequality follows from paytof assumption A4, the second
inequality follows from part (ii) of assumption A4, and thertl inequality is trivial. In contrast,
a husband of typ¥ ranks the possible outcomes in the following way:

M (Th, T&, 0;V) > M (T, i, 1;V) > D (15,0) > D (15, 1). (A9)

The first inequality follows from the assumption tldat= 0. The second inequality follows from
the fact thair, > & which is implied by the combination of parts (i) and (ii) olsasnption A4.
The key difference between (A8) and (A9) is that a husbangmé Y does not value the
reduction in the risk of violence associated with the effogt 1 whereas a husband of type
values it more than its cost.
There are four possible pure strategy profiles that the masban adopt:

Strategy profile (1): separation witl{e’, ") = (0,1);

Strategy profile (2): separation witl{e’, ") = (1,0);

Strategy profile (3): pooling with (&', ") = (1,1);

Strategy profile (4): separation witl{e’, ") = (0,0).

We will consider each possible pure strategy profile wittsinkeregime.
Regime R
Given that(1s, 1) € Ry, the wife obtains a higher expected payoff from marriage fiham

divorce with any husband of tygeand any effort choice by the husband. We will now consider
the four possible pure strategy profiles in turn:
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Strategy profile (1). Bayesian updating implies thé(O) =1 and(ﬁ(l) = 0, and the wife ratio-
nally chooses to remain married at either choice,gf’ = x” = m. According to (A8) and (A9)
each type of husband obtains his most preferred outcomeearztthas no incentive to deviate,
confirming that this is a PBE.

Strategy profile (2). Bayesian updating implies thé(O) =0 and(ﬁ(l) =1, and the wife ratio-
nally chooses to remain married at either choice,gf’ = x” = m. In this case neither type of
husband obtains his most preferred outcome and, since feeagponds to either choice oby
continuing the marriage, each type of husband would havaa@mntive to deviate.

Strategy profile (3). Bayesian updating implies that(1) = ¢, while ¢(0) is not determined
by Bayesian updating. Irrespective of how the wife updatrsieliefs ate = 0, she rationally
chooses to remain married at either choiceof’ = x” = m. Given this, a husband of typé
would be better off deviating te = 0.

Strategy profile (4). Bayesian updating implies thgt(0) = ¢, while ¢(1) is not determined
by Bayesian updating. Irrespective of how the wife updatrsieliefs ate = 1, she rationally
chooses to remain married at either choice,0f’ = x” = m. Given this, a husband of type
would be better of deviating to= 1.

Regime B

In this regime, the wife’s decision whether or not to remaigrried depends on her beliefs
and on the husband’s observed effort.
Strategy profile (1). Bayesian updating implies thgi(0) = 1 and@(1) = 0. The wife then
(by assumptions Al and A3) continues the marriage if and dnhe husband makes the effort
e =1, thatisy” = mandy’ =d. AtypeV would then be better of deviating o= 1 as by doing
so he would avoid triggering divorce.
Strategy profile (2). Bayesian updating implies th@t0) = 0 andp(1) = 1. Given these updated
beliefs, the wife rationally responds (by Assumption 3§ te 0 by continuing the marriage, that
is X’ = m. This then cannot be an equilibrium since a typleusband could then deviatede= 0
and obtain is his most preferred outcome.
Strategy profile (3). Bayesian updating implies théi(l) = @ and, by assumption A3, the
wife rationally responds t@ = 1 by continuing the marriage;” = m. Note thath(O) is not
determined by Bayesian updating. Suppose that the wife=a0, believes that the husband is
of typeV, that iqu(O) = 1. She would then rationally respond o= 0 by choosing divorce,
x' = d. Given this, and given the preference orderings in (A8) &) (neither husband type
has any incentive to deviate. Note also that the out-ofiisim belief ¢ (0) = 1 satisfies the
Choo-Kreps “intuitive criterion”. For a husband of type € = 0 is equilibrium dominated as
this type, by choosing = 1, obtains his most preferred outcome in equilibrium. Intcast, a
husband of typ® would benefit if the wife were to responddc= 0 by continuing the marriage.
Strategy profile (4). Bayesian updating implies thét(O) = ¢ but does not determiné(l).
Given this, and by assumption A3, the wife rationally conéis the marriage upon observing
£ =0, that isy’ = m. Next, note that by (A8) for a husband of typein particular to prefer to
choosee = 0 it must be that the wife respondsde- 1 by divorcing, thatis¢” = d. Hence for this
to be a PBE(}J(l) must be such that the wife prefers divorce upon obsergiadl. In particular,
from Assumption 3 it must be that(1) > ¢@. Such a PBE however does not satisfy the “intuitive
criterion”. For a husband of typé, € = 1 is equilibrium dominated as this type, by choosing
€ =0, obtains his most preferred outcome in equilibrium. Intcast, a husband of typé would
benefit from deviating if the wife were to respondge= 1 by continuing the marriage. Hence,
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by the intuitive criterion, the wife’s out-of-equilibriutpeliefs must bep (1) = 0, contradicting
that she would choogg = d. O

Appendix B: A Simple Model of Household Bargaining Under Une@rtainty

In this appendix, we present a bargaining model of domekgilence. The model extends the
Nash bargaining approach presented by Aizer (2010) to ddowcome uncertainty. In order to
simplify the analysis we assume additively separable peefes. When incomes are uncertain,
the couple has an incentive to bargain at the ex-ante stafmrgltheir incomes are realized, and
we assume that the outcome of their ex-ante negotiatioriadsny.

As one would expect, a key feature of ex-ante bargainingisgiaring. Hence the couple’s
ex-ante bargained allocation will smooth consumption ag$apossible given the uncertainty
they face regarding total household income. However, bgctianalogy, the couple also have
an incentive to “smooth violence” across states of nature th&re is no uncertainty regarding
the available choices of violence, the ex-ante bargairledation features equilibrium violence
that is independent of the income realization. Howevess mat independent of the partners’
incomeprospects Generalizing the theoretical prediction from Aizer (2D1@e show that a
shifting of the income probability distribution which recks the husband’s expected income and
increases the wife’s expected income while leaving the godity distribution over household
income unchanged reduces the ex-ante bargained levellehew

This conclusion holds for two possible consequences dhfpilb agree in the ex-ante bar-
gaining. It holds if a failure to agree ex-ante implies the touple will not engage in any further
negotiations but instead behave non-cooperatively ordaj@nd it also holds if failure to agree
ex-ante leads to ex-post bargaining once all uncertaingsisived.

5.1. Setup

Consider a couple consisting of a husbarahd a wifew. Let the preferences of the spouses
be defined over private consumptiax) @nd violence\(), with the husband’s utility increasing in
violence and the wife’s decreasing in violence. For siniglicuppose that the utility functions
of the spouses are additively separable and given by

Un(ch,V) = Un(ch) + ¢n(v) and Uy(Cw,V) = Uy (Cw) + dw(1—V), (A10)

wherec; € R; andv € [0, 1], and where each sub-utility function is twice continuowifferen-
tiable, strictly increasing and strictly concave, wigf{c;) — — asc; — 0.

Each partner faces income uncertainty, witlandy,, being independent draws from two dis-
tributionsk, (yh) andRy (Yw) defined on a common discrete support dendted{y1,y>,...,yn},
ordered increasingly. The associated probability derfsitgtions are denoted bfg, (yn) and
fw (Yw), respectively. Hence the set of possibtates of the worlds Y x Y = Y? with a typical
element(yn,yw). The probability distributions are known to the couple whardain ex-ante,
before uncertainty is resolved, over which allocation toa$e. Anallocationis defined as a
mapping{ch (Yn, Yw) , Cw (Yh, Yw) , V(¥n, Yw) } detailing the couple’s consumption profile and vio-
lence choice in each state of the woflgl, yw) € Y2. The consumption profiléc,, cy) chosen at
the statdyn, yw) must satisfy being non-negative in both componentsagr€dcy < Yh + Y-
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5.2. Ex-Ante Bargaining: Consumption and Violence Smagthi

When bargaining ex-ante, the fallback is either to bargaip@st or not to bargain at all. If
the fallback is not to bargain at all, then each partneill have a fallback expected utility which
depends only on his or her own income distributignlf the fallback is to bargain ex-post—i.e.,
once all uncertainty has been resolved—then each parfaiback expected utility depends on
both /, andF,. Both cases will be considered below. We will highlight heogne properties
of ex-ante bargaining which aredependenof the nature of the fallback. Hence we adopt the
general notatio)? (F) for the fallback expected utility of partnerwhereF = {F,, Ry}

Given an equilibrium-negotiated allocatidiey (Yh, Yw) s Cw (Y, Yw) ,V(Yh, Yw) }, the gain in
expected utility to the husband is

Dn=U; —UJ(F) = EY v (V) fw (Vo) [Un (Ch (Yh, Yi)) + 0 (V(Yh. Yw))] = UP (F), (A11)
YhEY Ywe

while the corresponding gain in expected utility to the wife

Ay =Uy — Uv(\),(F) = ZY fh (Yh) fw (Yw) [Uw (Cw (Yh, Yw)) + @ (1 =V (Yh, Yw))] — Uv(\)/(F) )
Yh€EY Ywe

(A12)
whereU;: andUy, are the equilibrium expected utilities of the husband aeditie respectively
The ex-ante Nash bargained agreement maxindigAg. Consider first the first order condi-
tions with respect to the partners’ consumption levelsaitesi, yw). These reduce to:

Uy, (Ch (Yh, Yw))

=N, Al13

Uy (Cor (YY) (AL3)
where A
—oh

A=3 (A14)

denotes the relative expected utility gain of the husbarading that the right hand side of (A13)
is independent of the state of the world, it follows that thene is true of the left hand side.
Hence, as the bargained outcome is ex-ante efficient itfes¢domplete consumption insurance
in the standard sense that the ratio of the partners’ mdngittiies of consumption is constant
across states of the world (see e.g. Cochrane, 1991). Itrdwésiply complete consumption
smoothing in the sense that each partner has an consumipéibis independent of the state of
the world: this is since the couple face uncertainty regeydotal household income;, + yuw,
which per construction is not constant across states of trelw

Considering violence, the first order condition for the lzémgd level of violence (yh, yw)
reduces to

¢r,'| (V (yhvyw))
Bty (1= V (Yn, Vo)

Noting again that the right hand side is constant acrosssstdithe world, it follows that the same
is true for the left hand side. In contrast to consumptiors, itmplies thatv (y,, yw) is constant

across states of the world. The analogy to consumption & :cie both cases, concavity of
each partner’s utility function implies a benefit from smunog. In the case of consumption, the
possibility for smoothing is limited due to the uncertaiatyout total household income. There
is no such uncertainty regarding the available choicesaéuce, and thus violence is perfectly

=N, (A15)

29



smoothed across states of the world. Hence the followinglasion holds irrespective of the
specification of the fallback utilities.

Lemma 2. Ex-ante Nash bargaining by the couple leads to:

(a) Complete consumption insurance: the partners’ relatimarginal utilities are constant
across states of the worlds [see eq. (A13)];

(b) Complete violence smoothing: the chosen violence Isv@nstant across states of the
world [see eq. (A15)].

Moreover, as can be seen from (A13) and (A15), the bargainemme is effectively sum-
marized byA,. Of particular interest to us is to note that:

Lemma 3. The ex-ante bargained state-independent level of violgheev (v, yw) is strictly
decreasing ir;.

In general, the ex-ante bargained allocation “discringaaagainst the partner whose ex-
pected utility gain from implementing it exceeds that of tiker partner. Thus, as the relative
expected utility gain of the husbandl; increases, he has to “compensate” his spouse by agree-
ing to a lower level of equilibrium violence.

In order to conduct comparative statics on the bargainecbou, it is useful to rephrase the
bargaining problem as the general problem of choosing eggedtilitiesU;; andUy;, for the two
partners in order to maximize

(U —UR (F)) (Vs —US(F)), (A16)

subject to(U;;,Uv*;) being in a feasible set. In order to define the feasible setéated utilities
we first formally define the set of feasible allocations.

Definition 1. An allocation{ch, (Y, Yw) ,Cw (Yh, Yw),V(Yn,Yw)} is said to be feasible if for all
states of the worldyh, yw) € Y2 and for each ic {h,w}: Ci (Yh,Yw) € [0,Yh -+ Ywl, Ch (Yh,Yw) +
Cw (Yh, Yw) < Yh+ Yw, and V(yn, Yw) € [0,1].

We can now define a feasible expected utility profile

Definition 2. The expected utility profil@J,,,Uy,) is said to be feasible if there exists a feasible
allocation {ch (Yh, Yw) » Gw (Y, Yw) » V(Yh, Yw) } Such that for each state of the worlgh, yi) € Y2:

Un= Zv fh (Yh) fw (Yw) [Un (Ch (Y, Yw)) + n (V (Yh, Yw))]
YhEY Ywe

and
Uy = ZY fh (Yh) fw (Yw) [Uw (Cw (Yh, Yw)) + Ow (1 =V (Yh, Yw))] -
YhEY Ywe

The set of feasible expected utility profiles is denofed\Me want to demonstrate thatis
a convex set. Lefu?,U?) and (U2, Uy) be two elements iff . We then need to verify that, for
anya € (0,1)
(UA,U2) = (aUP + (1 — a)UE,aU2+ (1 - a)ul), (A17)
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is also in the seT. Let {cK (Yh,Yw),C (Yn, Yw) , V¥ (Yn,Yw) } denote a feasible allocation that
supports the expected utility profi(Uk'f,U\,"v) for eachk = 0,1. Consider then the convex combi-
nation of the two supporting allocations: at each nogeyyw) define

& (Yh, Yw) = A (Yh, Yw) + (1 — a) & (Yh. Yw) , (A18)

fori =h,w, and
O(yhayW) = avo (yhayW) + (1 - a)vl (yhayW) ) (Alg)

and note that this is a feasible allocation. Consider therestpected utility profile generated by
this allocation. For the husband we obtain the expecteititil

Up = Zv fr () T (V) [Un (€ (Yh, Yw)) + &n (9 (Yh, Yw))] - (A20)
YheY Ywe

Due to concavity ofi, (-) and¢y (+) it follows that, in each state of the world:

Un (€n (Yh, Yw)) > aUn (€ (Yh, Yw)) + (1 — &) aun (6 (Yh, Yu) ) (A21)

and
On (0 (Yh, Yw)) > adn (V° (Yn,Yw)) + (1= a) dn (V* (Yho V) ) » (A22)

and hence it follows thad, > UZ. An identical argument shows that, for the wifg, > U2.
Since it is always possible to reduce the expected utilitgithfer (or both partners) by reducing
consumption at some arbitrary node, it follows tflaf, UVZV) € T. Moreover, the argument above
makes clear that if even {U?,UJ) and (U2, Uz) are both boundary points af, (UZ,U2) is not

a boundary point. Hence we have that:

Lemma 4. The feasible set of expected utilities T is strictly convex.

We also take it as given that the §ets compact. For simplicity we further assume that the
Pareto frontier—i.e., the downward sloping part of the bany of T—is twice differentiable.
Letting Uy (Uy) denote the Pareto frontier, it thus follows thf(Uy) < 0 andUy, (Uy) < 0.

The solution to the ex ante bargaining problem (A16) satitfie general first order condition

Y -v2(F) 1
b= 0,700 ~ U (UD)” (A23)

whereUy, = Uy, (Ug). This feature will be key to the comparative statics below.

5.3. Comparative Statics with Autarky (“Divorce”) as theréht Point

In order to conduct a comparative statics analysis, we Bpt fallback to be autarky. Ex-
post bargaining as a fallback (see e.g. Riddell, 1981) wiltbnsidered below. Hence we define
the fallback utilities to be:

UP(F) =Y fa(yn) [un(¥n)+n(0)] and Ug(Fw) =3 fu (You) [thw (You) + dw (1],

Yh€ Ywe
(A24)
for the husband and the wife respectively. Thus, when limgutarky each spouse consumes
his or her own income and there is no violence.
31



Having assumed that the two partners have income distibsitivith the same support, we
can now consider a simple comparative static exercise. id@nsvo income levely andy in Y
with y >y and a small constadt > 0. Then consider the following shifting of probability:

Afn(y) =B, A (Y) = —A, Afw(y) = —4, Afw(7) = A. (A25)

Hence there is a shifting of probability ma&dor each partner. For the husband, this shifting
involves decreasing the probability of the higher incomvelg and increasing the probability of
the lower income leve}. For the wife, the shifting goes in the opposite direction.

In interpreting the model, we can think of the lower incomeeley as unemployment and
the higher levey as employment. The perturbation thus increases the hushanothability of
unemployment while increasing the wife’s probability of gioyment. We will show that the
shifting of probability leads to a reduction in the ex-anéedained level of violence.

Note in particular that, per construction, the income shiftA25) does not affect the distri-
bution of household income. Hence the perturbation ledwesdasible set of expected utilities
T unchanged? Next we note that the perturbation decreases the fallbatzey value for the
husband but increases it for the wife,

AUP (Fn) = A [un (y) — un(Y)] < 0 andAUJ (Fw) = —A [uw (y) — uw (¥)] > O. (A26)

Consider then the impact of the reform on the bargainingaug; in particular on (A23).
As the reform has not affected the set of feasible expecikty ptrofiles, it has not changed the
Pareto frontiely, (Up). From inspecting (A23) we obtain the following key result:

Lemma 5. The shifting of probability in eq. (A25) leads to:

(a) A decrease inthe husband’s equilibrium expected ytiljt;
(b) Anincrease in the wife’s equilibrium expected utilitf;U

U —U2(Ry)

(c) Anincrease in the relative expected utility gain of thstand\, = TEVIERE

The first two parts are intuitive results. The third part, evhis central for our purposes, says
that, as the husband’s probability of unemployment in@sake has more to gain in expected
utility terms than his spouse from striking an ex-ante agre®. As a consequence, his relative
bargaining position weakens. Combining Lemmas (3) and é&phtain the main result:

Proposition 2. Suppose that the relevant threat point in the ex-ante baiggiprocess is autarky
(“divorce™). Then the shifting of probability in eq. (A25pds to a decrease in the ex-ante
bargained state-independent equilibrium level of viokexc= v (y;, yw)-

22|n principle, the argument for this requires the definitidnadfeasible allocation to be generalized to allow for
randomization at any given state of the world. This meansitie couple behave differently at the two noc(gsy)

and (77 y) , then after the shift in probability they can still “replted the same probability distribution over outcomes by
adopting the behavior associated with ndggy) at node(y,y) with probability A.
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5.4. Comparative Statics with Ex-Post Bargaining as thee@hPoint

The assumption of divorce in the case of failure to agree iar@e negotiations may be
overly strong. If the couple cannot agree on an allocatiothatex-ante stage, they can still
bargain ex-post once all uncertainty is resol¢gdve show here that Proposition 2 also holds in
this case. In order to demonstrate that result we need tobstarharacterizing the outcome of
ex-post Nash bargaining over consumption levels and vigen

5.4.1. Ex-Post Bargaining

Suppose that the state of the woflg, yw) has been realized without any ex-ante agreement
having been reached. The couple can then bargain over tieatdin of consumption ex post.
The fallback position here is “no trade” (or divorce). Herineabsence of an agreement the
partners’ utilities are

UR = Un (Yn) + $n (0) andUy = tw () + 9w (1), (A27)
respectively. Ex-post Nash bargaining solves g, where
A =Up — U2 = up (ch) + dn (V) — U2, (A28)

and
Ay =Uy— Uv?/ = Uw (Cw) + Pw (V) — Uv?/a

and subject to feasibility, + cw < yn + yw andv € [0,1]. The first order conditions with respect
to consumption and violence imply
uy(ch) Dy

Uy (Ca) — B’ (A29)
and o (V) A
\J h

Bl V) B (A30)

Note that the bargained outcomeeis-post efficienih the sense that the partners’ marginal rates
of substitution are equalized:
Pw(1-V) _ $(v)

Uy(Cw)  Up(ch)
This relation summarizes the “ex-post contract curve” Whgdefined for a particular level of
household income. Moreover, it is easy to see that the adrduave is monotonic: the higher is
the husband’s utility, the higher & andv.

In any realized state of the world, there will thus be an egtpargained utility for each part-
ner, which we denote by, (Yh, Yw) andUy (Yh, Yw), along with actions; (yn, w) andv(yn, yw)-

In a similar fashion each partner would associate each statee world with a particular bar-
gained indirect utility and actions.

For our comparative statics purposes we want to compareauticerme at two different states
of the world that have the same total household income. Heowsider two states of the world
(y,y¥) and(y,y) wherey > y. Since total household income is the same at the two nodes, th
utility possibility set is the same at the two nodes. Howggemparative statics along the lines

(A31)

233ee Riddell (1981) for a seminal contribution here.
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used above (or, noting that the shift frdmy) to (y,y) is equivalent to an income redistribution)
yields that

<

Lemma 6. (Aizer, 2010) Consider two states of the worlgy) and

bargaining then implies thah(y,y) < Un(y,y) andUw(y,y) > Un(Y.
negotiated violence level satisfigy,y) < V(y,y).

,Y) wherey > y. Ex-post
). Moreover, the ex-post

NS

We can now consider ex-ante bargaining with ex-post netimtis—i.e., bargaining once all
uncertainty is resolved—as the fallback position.

5.4.2. The Ex-Ante Problem

Note that the resource allocation that the spouses woukdrotitrough ex-post bargaining,
{Ch (Yh, Yw) ;G (Yn, Yw) . V(Yn, Yw) }, is a feasible allocation according to Definition 1. Hence ex
post bargaining would generate an ex-ante expected ublitgartneri

Ui (F) = zy i (V) fu (Yw) Ui (Y, Y) - (A32)
Yh€Y Ywe

Moreover, the expected utility profilg, (F),Uy (F)) is in the sefl. However, noting that an
allocation that would arise through ex-post bargainingisax-ante efficient, the expected utility
profile (U, (F) Uy (F)) is not a boundary element ®fand hence it is Pareto dominated by some
other element iff. Thus, both partners have an incentive to bargain for améxagreement, in
this case witluy, (F) andUy, (F) as their respective fallback utilities.

In order to establish the result of interest, we need to ydhit the husband’s expected utility
from ex-post bargaining is reduced from the shifting of @oitity defined in (A25) while that of
the wife is increased. But this follows directly from LemmaHEence by an analogous argument
to the case with autarky as the threat point we obtain:

Proposition 3. Suppose that the relevant threat point in the ex-ante baiggiprocess is ex-
post bargaining. Then the shifting of probability in eq. BAZeads to an decrease in the ex-ante
bargained state-independent equilibrium level of viokewt= v (Y, Yw)-
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Appendix C: Variable Descriptions

The following variables are used in Section 4.3 (“Extendedu®s”):

1.

Magistrate court timeliness: This is a measure of the duration from first listing of an
offence to completion, for defendants in indictable casewagistrates courts, and hence
captures the “efficiency” of the criminal justice systemsparrest. The data is released
on an annual basis from the Ministry of Justice, and is at theal Justice Area (LJA)
geography which coincides with the PFAs we use in the aralysi

. Police force manpower:This variable refers to overall police manpower per 10,C4tita

at PFA level. Itis comprised of the number of (full-time eealent) police officers, police
community support officers, and police staff. This data isased annually by the Home
Office.

. Violent crime rate: This is the number of recorded violent crimes per 10,000taagti

PFA level. The data is from the Home Office.

. Non-violent crime rate: This is the number of recorded non-violent crimes per 10,000

capita at PFA level. The data is from the Home Office.

. Alcohol hospitalizations: This is the number of alcohol hospitalisations per 10,0@0taa

at PFA level. This is from the Local Alcohol Profiles for Engthdatasets, available from
the North West Public Health Observatory data, which is pARublic Health England.
Note that this data is not available for the 4 welsh PFAs. WWgegpated the data up to PFA
level from Local Authority level.

. Internal migration: These are number of in- and out-migrants as a percentage BRA

population in each age/gender group. The statistics arpibearusing the data series “In-
ternal Migration by Local Authorities in England and Walegich are released annually
by the Office for National Statistics (ONS) to coincide wittetmid-year population es-
timates. The data has received the “National Statisticefealitation, and are understood
to be the best official source of information on internal ratgm in England and Wales.
The data is available by gender and in 5 year age groups at Aadzority level. Here we
aggregated up to PFA level and using the APS defined age grgupi

. Drugs possessionThis is the number of arrests for possession per 10,000acapRFA

level. This data is from the quarterly Home Office Offencdsds.

The data in (1)-(6) come from annual tables, so has beerpiviteed to produce data at the
period frequency.
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Appendix D: Complete Set of Estimated Marginal Effects

TABLE 8
Impact of Unemployment on Physical Abuse - Full Set of Regualh Main Specification.

Specification (1) (2) (3) (4) (5) (6) (7)
Unemployment -0.031 0.008
in own age group (0.018) (0.019)
Female unemployment 0.091%%  0.098%*  0.094%*  0.103**  0.095%*
in own age group 0.027)  (0.027)  (0.027)  (0.028)  (0.027)
Male unemployment -0.089%%  -0.091%*  -0.098** -0.082** -0.090**
in own age group (0.021)  (0.021)  (0.022)  (0.027)  (0.021)
Female unemployment -0.013
in other age groups (0.065)
Male unemployment -0.048
in other age groups (0.054)
Female real wage 0.005
in own age group (0.009)
Male real wage ~0.001
in own age group (0.006)
Female-Male unemployment 0.095%*
gap in own age group (0.022)
Age in years -0.001%%  -0.001%*  -0.001%* -0.001**  -0.001** -0.001** -0.001**
(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
Ethnicity: White 0.020%*  0.020%*  0.019**  0.019**  0.019**  0.019**  0.019%**
(0.007)  (0.007)  (0.007)  (0.007)  (0.007)  (0.007)  (0.007)
Ethnicity: Mixed 0.036**  0.036**  0.035**  0.035%*  0.035**  0.035**  0.035%*
(0.007)  (0.007)  (0.007)  (0.007)  (0.007)  (0.007)  (0.007)
Ethnicity: Asian 0.010 0.010 0.012 0.012 0.012 0.012 0.012
(0.008)  (0.008)  (0.009)  (0.009)  (0.009)  (0.009)  (0.009)
Ethnicity: Black 0.012 0.012 0.011 0.011 0.011 0.012 0.011
(0.008)  (0.008)  (0.008)  (0.008)  (0.008)  (0.008)  (0.008)
Qualifications: -0.001 -0.001 -0.001 -0.001 -0.001
Other 0.002)  (0.002)  (0.002)  (0.002)  (0.002)
Qualifications: -0.003 -0.003 -0.003 -0.003 -0.003
GCSE grades A-C (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
Qualifications: -0.009%*  -0.009%*  -0.009**  -0.009** -0.009%*
A Level (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
Qualifications: -0.008**  -0.008** -0.008** -0.008** -0.008**
Higher educ, below degree (0.002) (0.002) (0.002)  (0.002)  (0.002)
Qualifications: -0.020%%  -0.020%*  -0.020** -0.020%* -0.020%*
Degree or above 0.002)  (0.002)  (0.002)  (0.002)  (0.002)
Religion: Christian -0.008%*  -0.008**  -0.008** -0.008** -0.008**
(0.001)  (0.001)  (0.001)  (0.001)  (0.001)
Religion: Muslim -0.007 -0.007 -0.007 -0.007 -0.007
(0.006)  (0.006)  (0.006)  (0.006)  (0.006)
Religion: Hindu -0.013 -0.013 -0.013 -0.013 -0.013
(0.009)  (0.009)  (0.009)  (0.009)  (0.009)
Religion: Sikh -0.009 -0.009 -0.009 -0.009 -0.009
0.012)  (0.012)  (0.012)  (0.012)  (0.012)
Religion: Jewish -0.037%  -0.037*  -0.037*  -0.037*  -0.037*
(0.016)  (0.016)  (0.016)  (0.016)  (0.016)
Religion: Buddhist 0.012 0.012 0.012 0.012 0.012
(0.008)  (0.008)  (0.008)  (0.008)  (0.008)
Religion: Other 0.009 0.009 0.009 0.009 0.009
(0.006)  (0.006)  (0.006)  (0.006)  (0.006)
Number of children 0.005%%  0.005%*  0.004**  0.005%*  0.005%*
(0.001)  (0.001)  (0.001)  (0.001)  (0.001)
Child under age 0.005* 0.005% 0.005% 0.005* 0.005*
five in h-hold 0.002)  (0.002)  (0.002)  (0.002)  (0.002)
Area and time fixed effects yes yes yes 5 yes yes yes
Basic demographic controls yes yes yes yes
Additional demographic controls no no yes yes
Area-spec . no no no Yes no
Observations 86,877 86,877 86,731 86,731 86,731 86,731 86,731

NoOTES.— See Table 4. ** Significant at 1%. * Significant at 5%.
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Impact of Unemployment on Non-Physical Abuse - Full Set sfilefrom Main Specification.

TABLE 9

Specification (1) (2) (3) (4) (5) (6) (7)
Unemployment -0.025 0.021
in own age group (0.023) (0.024)
Female unemployment 0.091%  0.103%*  0.108%*  0.111%*  0.104**
in own age group (0.038)  (0.037)  (0.038)  (0.038)  (0.037)
Male unemployment -0.084%% -0.082%%  -0.074*  -0.061  -0.085**
in own age group (0.029)  (0.030)  (0.032)  (0.037)  (0.030)
Female unemployment 0.031
in other age groups (0.080)
Male unemployment 0.034
in other age groups (0.068)
Female real wage 0.002
in own age group (0.010)
Male real wage 0.008
in own age group (0.007)
Female-Male unemployment 0.093%*
gap in own age group (0.032)
Age in years -0.001%% -0.001%*  -0.001**  -0.001** -0.001** -0.001**  -0.001**
(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
Ethnicity: White 0.021%*%  0.022%* 0.019* 0.019% 0.019% 0.019* 0.019%
(0.008)  (0.008)  (0.008)  (0.008)  (0.008)  (0.008)  (0.008)
Ethnicity: Mixed 0.027%%  0.027**  0.026%*  0.026**  0.026**  0.026**  0.026**
(0.009)  (0.009)  (0.010)  (0.010)  (0.010)  (0.010)  (0.010)
Ethnicity: Asian 0.006 0.006 0.002 0.002 0.002 0.002 0.002
(0.008)  (0.008)  (0.010)  (0.010)  (0.010)  (0.009)  (0.010)
Ethnicity: Black 0.017 0.017 0.016 0.016 0.016 0.016 0.016
(0.009)  (0.009)  (0.009)  (0.009)  (0.009)  (0.009)  (0.009)
Qualifications: 0.000 0.000 -0.000 0.000 0.000
Other (0.003)  (0.003)  (0.003)  (0.003)  (0.003)
-0.003 -0.003 -0.003 -0.003 -0.003
(0.002)  (0.002)  (0.002)  (0.002)  (0.002)
Qualifications: -0.009%*  -0.010%*  -0.010%* -0.009** -0.009**
A Level (0.003)  (0.003)  (0.003)  (0.003)  (0.003)
Qualifications: -0.008**  -0.008** -0.009** -0.008** -0.008**
Higher educ, below degree (0.003) (0.003)  (0.003)  (0.003)  (0.003)
Qualifications: -0.023%%  -0.023%*  -0.024**  -0.023** -0.023**
Degree or above (0.003)  (0.003)  (0.003)  (0.003)  (0.003)
Religion: Christian -0.008%*  -0.008** -0.008** -0.008** -0.008**
0.002)  (0.002)  (0.002)  (0.002)  (0.002)
Religion: Muslim -0.011 -0.011 -0.011 -0.011 -0.011
(0.008)  (0.008)  (0.008)  (0.008)  (0.008)
Religion: Hindu 0.004 0.004 0.004 0.003 0.004
0.012)  (0.012)  (0.012)  (0.012)  (0.012)
Religion: Sikh 0.018 0.018 0.018 0.018 0.018
(0.011)  (0.011)  (0.011)  (0.011)  (0.011)
Religion: Jewish -0.022 -0.022 -0.022 -0.022 -0.022
(0.018)  (0.018)  (0.018)  (0.018)  (0.018)
Religion: Buddhist 0.007 0.007 0.007 0.007 0.007
(0.009)  (0.009)  (0.009)  (0.009)  (0.009)
Religion: Other 0.006 0.006 0.006 0.006 0.006
(0.008)  (0.008)  (0.008)  (0.008)  (0.008)
Number of children 0.007*%%  0.007**  0.007**  0.007**  0.007**
(0.001)  (0.001)  (0.001)  (0.001)  (0.001)
Child under age 0.004 0.004 0.004 0.004 0.004
five in h-hold (0.003)  (0.003)  (0.003)  (0.003)  (0.003)
Area and time fixed effects yes yes yes yes yes yes yes
Basic demographic controls yes yes yes ves ves yes
Additional demographic controls o no ves yes yes ves
Area-specific linear time trends no no no no no Yes no
Observations 86,877 86,877 86,731 86,731 86,731 86,731 86,731
NOTES.— See Table 4. ** Significant at 1%. * Significant at 5%.
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