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Non-technical summary

There is interest in learning about the factoroeased with the chances of moving into
receipt or of moving off receipt of social assig@rbenefit (‘SA’), and in comparing these
dynamics across countries. To address this tdpecetare a number of definitional issues that
need to be resolved, and there are a number adrelff multivariate statistical modelling
approaches that may be employed to summarize thgoreship between social assistance
receipt and the characteristics of recipients. &laee also important data issues. This paper is
a form of ‘demonstration study’. It not only modéte dynamics of social assistance benefit
receipt in Britain using data from the British Hetsld Panel Survey, waves 1-15, but also
includes extensive discussion of definitional, darad modelling issues that are relevant for
other studies of SA receipt dynamics in differemirtries.

For Britain, we find that the risk of receiving SA one year is noticeably higher if
SA was also received in the previous year, eveer afbntrolling for observed and
unobserved differences in characteristics. Thishinige interpreted as a state dependence or
scarring effect of SA receipt, but such an intetgdren requires caution particularly because
it suggests that there is a single effect forrdlividuals. By contrast, we show for example
that SA persistence rates are higher for lone psutban for other groups.

Compared to previous studies, we give much attentiotrends over time in SA
transition rates. We show that there was a cledirgein Britain over the last 15 years in the
average SA annual entry rate (from above 4% tovb@#), and there was also a rise in the
average SA annual persistence rate from aroundt6Q%arly 75%. According to the model
estimates, the key distinction was between theogdsefore 1998 and the period thereafter,
which is somewhat of a puzzle since the timing does closely correspond with the
introduction of one of New Labour’s major policyfaans to the social security system. We
also point out how changes in the characteristidh@populations at risk of entering and of
remaining in SA receipt affected the overall SArgrand persistence rates. Factors such as
the secular rise in educational qualifications &mel decline in local unemployment rates
would have reduced the entry rate. The growing entration of individuals living in social
housing among SA recipients was associated witll¢lecBning SA exit rates.

Among definitional issues, we consider the defamtof SA itself and its component
income sources, the unit of SA receipt, and theresfce period over which receipt is
measured. We stress that the choices that ardlieasithe context of empirical analysis will
depend on the specific country considered and enddta sources available. We compare
panel data derived from household panel surveyl déata derived from administrative
records. A related point is that the key pointsanélytical interest concerning SA receipt
dynamics may differ across countries. For exampi#) our long run of panel data we
focused on trends over time in Britain in transitigrobabilities, but note that issues such as
differences between non-immigrant citizens and igramts — which may be of great interest
— could not be addressed using our data source.

With respect to methods, we compare the relativeitsnef several multivariate
regression modelling approaches. We use ‘dynamidam effects probit’ models in our
application, and contribute to a growing econoraditerature on the properties of different
estimators for such models. We also emphasize araui interpretation of our findings.
These are largely descriptive and point to assoastthat are indicative but not conclusive
regarding causation. A full-blown analysis of thapact of particular policies or policy
changes requires a different type of study thas dhie. We also point to potential extensions
to the modelling approach, for example to incorpofaedback effects: some factors may not
only affect SA receipt chances, but also be aftebiethem.
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Abstract

We model the dynamics of social assistance beredgipt in Britain using data from the
British Household Panel Survey, waves 1-15. Fivg¢ discuss definitions of social
assistance benefit receipt, and present informatimut the trends between 1991 and 2005 in
the receipt of social assistance benefits, andnmual rates of transition into and out of
receipt. Second, we review potential multivariatedelling approaches especially the
dynamic random effects probit models that are usedur empirical analysis and, third,
discuss sample selection criteria and explanatarialles. Fourth, we present our regression
estimation estimates and interpret them. The fgadtion contains a summary of the
substantive results, and highlights some lessonserning application of the analysis for
other countries and some methodological issues.
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Introduction and background

The Social Policy Division of the OECD has comnos&d us “[tjo prepare a paper on the
Dynamics of Receipt of Social Assistance Benefitthe United Kingdom. The analysis is to
be based on panel data for the UK. One purposeeobaper is to serve as a basis for similar,
but independent, studies for other countries. kxpected that this objective will be taken
into account in setting out the modelling approact discussing conceptual and data-related
issues.”

In Section 1, we discuss the definition of ‘recapptsocial assistance benefits’, and explain
what is possible to measure using the British HbalkePanel Survey (BHPS). In Section 2,
we report trends between 1991 and 2005 in thepeoésocial assistance benefits in Britain,
and in annual rates of transition into and outeafeipt. We provide an outline of potential
approaches to the multivariate modelling of theadyits of receipt in Section 3, focusing on
the dynamic binary random effects probit models kizave been employed in similar analysis
for Sweden and for Canada. Sample selection @iterd explanatory variables are discussed
in Section 4. We also summarize trends in explagatariables over the period. In Section 5,
we present the estimates of a series of multivamnegiression models, and interpret them in
relation to the evidence about trends. We summadheeimplications of the estimates in
terms of a series of the transition probabilitiesl @xpected spell lengths for for individuals
with different sets of characteristics. Sectiono@tains a summary of the substantive results
and highlights some lessons for applications of dhalysis to other countries and some
methodological issues. Appendix A provides detallsut the software used and alternatives
considered. Appendix B contains additional estioratiesults, supplementing those reported
in the main text.

The focus throughout is on individuals of workingeaMore specifically, we consider only
individuals below the age of 60. (The state retgatrpension age in Britain is 60 for woman
and 65 for men.) To avoid complications associatéti education and training we also
exclude individuals aged less than 25, or indivislua benefit units in which there are any
adults of working age who are full-time students.

1. The definition of ‘social assistance benefit reipt’

Any empirical analysis of the dynamics of sociadisiance receipt requires definitions for
three components:

. The benefit-receiving unit
. The income sources included in ‘social assistaecefits’
. The time period over which the benefit(s) are resei

We discuss these in turn.

The benefit-receiving unit

In Britain, the assessment of eligibility for beitefis based on the income of the ‘benefit
unit’. This unit is essentially the nuclear famitgferring to a single person or a couple living
together with or without dependent children. A degent child is aged less than 16 years, or
more than 16 years but under 19 years and unmairniddll-time non-advanced education
and living with his/her parents. For brevity, weaklsimply refer to children rather than



dependent children. The benefit unit differs frdme thousehold’. A household may contain

several benefit units. Examples of this are a ngpeddent child living with his parents (two

benefit units), or three single adults sharing adeo(three benefit units). Among persons of
working age, there are four main ‘client groups’banefit units: couples with one or more

children, couples without children, single adultghwone or more children (lone parent

families), and single adults.

Although only one individual within a benefit ung the benefitlaimant the family-based
means test means that all the individuals withibeaefit unit are assumed by the benefit
system to gain from the income provided by a sosedurity benefit. That is, there are
multiple recipientswithin each benefit unit (other than within singl@ult benefit units).

Benefit units cannot be followed over time in ammnsistent manner. Benefit units change
composition over time as individuals arrive (e.@ kirth of a child or marriage) or depart
(e.g. via a child becoming non-dependent or leatimime, death or divorce). And these types
of change are common (see e.g. Jenkins 2000). dineiscan only follow individuals over
time, though of course one can characterise indalgl in terms of their benefit unit's
characteristics including receipt status at a gpeint in time.

There are, however, practical issues for empir@mahlysis concerning the tracking of
recipient and non-recipient individuals over tirfkiéhen modelling the dynamics of receipt of
social assistance, should each benefit unit atrigcpkar point in time be represented in the
data set by one individual (and, if so, which om@)should there be as many observations as
there are members of the benefit unit?

On the one hand, if one is interested in modellm@gsistence in receipt to learn about
changes in the number of claimants over time, shiggests that one should focus on one
individual per benefit unit, viz the claimant, i f&ar as he or she can be identified from the
survey data, or another key individual such ashi@d of benefit unit (defined below). On
the other hand, if one is interested in modellirggsstence in receipt from a recipient
perspective, this suggests that every member an&fth unit should be represented in the
data. The choice is complicated by the fact thgeeson may become a claimant or stop
being a claimant separately from whether or notgleson’s benefit unit is in receipt. For
example, consider a lone mother who is a beneditnadnt (and in receipt) in yearAt t+1,
she repartners with a man and it is he who is f@abenefit claimant (and benefit unit head).
He was also the head of a (separate) benefit myi¢art, though his benefit unit was not in
receipt. The woman'’s receipt status has not chgrigeécdher claimant status has. The man’s
receipt status has changed, but he has remainededitounit head and potential claimant. In
the example described, a longitudinal data setldhoack both the woman and the man over
time, and count her as remaining in receipt and &snmoving into receipt. More generally,
we believe that is the changes in receipt stattleerahan claimant status that are more
relevant to analysis of benefit dynamics.

In sum, we track working-age adult individuals otiere, and characterize each individual’s
receipt status at each point in time in terms oktivar anyone in their benefit unit was
receiving social assistance benefits at that tivle.do not track dependent children over time
as well on the grounds that they are dependenti lienefit receipt status at a particular
time depends entirely on their parents. ‘Childrare included in the analysis if and when
they become non-dependent, i.e. adults in theltrig order to focus on receipt by persons
of working age, we did not consider benefit unitsvhich the respondent or spouse if present



was aged more than 60 years or less than 25 ywaralso excluded all individuals in benefit
units in which any adult was a full-time student.

Our choice means that we have repeated observdtiomsthe same benefit unit at each
interview, so introducing a lack of independencémMeen observations. This means that
parameter estimates in multivariate models mayulbgest to bias. Essentially the amount of
information provided by the data is not as largettas nominal sample size suggests.
However, it is unclear what the magnitude of theshs likely to be. A similar issue arises in
the modelling of individual unemployment dynamickese the estimation sample includes
both men and women, though we have not seen the &sslicitly discussetE.g. Stewart
(2007) modelled men’s and women’s unemployment ohyos using BHPS data, and some
of the men and women in his sample lived together marital partnership. Like Stewart, we
ignore this complication.

Following adults over time is the most commonlydigeactice in the literature to datéut
there are subtle differences in practice betweediest in terms of which adults are followed
and in the definition of benefit receipt. Andréro(Z) analyzed social assistance dynamics
using the Swedish Income Panel, a register-baseel data set based on a random sample of
the Swedish working age population in 1990. Hekiedcindividuals aged 18-50 years over
time. Because the sample is of individuals ratlmenthouseholds, his data set does not
include all the individuals from a given househatdeach year. So, although there is a
household means-test for social assistance bemefisveden, the nature of the data means
that Andrén defines receipt in terms of whetherdhmple person received social assistance
at least once during a calendar year (i.e. not ldregny person in the individual’s household
was in receipt). Hansen, Lofstrom, and Zhang (2a@®d the Canadian Survey of Labour
and Income Dynamics (SLID), a rotating panel to pare social assistance benefit dynamics
across Canadian provinces. They state that eackehold is represented by one person at
each point in time: ‘the person selected by Statis€anada as the response person’ (p. 8),
and a ‘household is defined as a welfare partizigathousehold, in any given year, if any
person belonging to the household received anykassistance at any time during that year’
(p. 8). However, throughout their paper they refetrackinghouseholdover time (note the
model specification in their Section 5), and itrgclear how they treat the issue of household
demographic change and potential changes in wbousted as a household response person
(see the earlier discussion). Hansen and Lofst2008) compared social assistance receipt
dynamics for Swedish natives and immigrants ushng ltongitudinal Individual Data, a
register-based data set consisting of a large pahahdividuals, and their household
members, which is representative of the Swedishulptipn from 1960 to 2001. Analysis is
of men and women between the ages of 18 and 6kdixg students and retired individuals,
tracked between 1991 and 2001. However, it appibatsbenefit receipt is defined on an
individual basis rather than household basis: ‘@s@® as a welfare/Ul recipient in a given
year if he or she received welfare for at leastamtim and/or received more than one-half of
the so-called “basic amount” .in unemployment benefits during the year (20069)p.
Enberg, Gottschalk and Wolf, (1990) use administeatiata from Wisconsin on receipt of
Aid for Families with Dependent Children. (See aBaskin and Nold (1975).) Individual
adults are followed over time. Receipt is definadaa individual rather than household basis,

! The issue does not arise in the administrativertedata sets for which only one individual is séedpper
household.

2 One exception is our previous research on powgyhamics (Cappellari and Jenkins, 2004) also based
analysis of the BHPS. We tracked all individualdulés and children) over time. Another exceptioBiswen’s
(2004) study of poverty dynamics, in which the tmes of men aged between 18 and 65 years weretrack



but this is appropriate because the benefit-regipimit for AFDC was the individual (the
programme targeted lone parents).

The income sources included in ‘social assistarageehts’

Social assistance benefits are cash benefits paiokihg incomes up to some minimum
income level — they refer to incomeaintenanceBy contrast, social insurance benefits refer
to incomereplacementThey are payments made in response to the oooerie particular
risky events such as sickness or unemployment@mgtiich an appropriate record of social
insurance contributions exists. (See e.g. the OEBEI&3sary of statistical terms used in the
National Accounts atttp://stats.oecd.org/glossary/detail.asp?ID=2/478

According to these definitions, the principal sbaissistance benefits in Britain for people of
working age are those shown in Table 1. For anwoswer of the British system of social
security benefits and tax credits, see e.g.
http://www.direct.gov.uk/en/MoneyTaxAndBenefits/Bits TaxCreditsAndOtherSupport/B
eginnersGuideToBenefits/DG_10021385

Income Support (IS) and income-based Job Seekdosv&hce (JSA) differ from Housing
Benefit (HB) and Council Tax Benefit (CTB) becauseeipt depends on employment status.
Put differently, receipt of HB and CTB depends noome (and some other conditions), but
not on employment or job-search status.

Table 1
The principal social assistance benefits in the Ukoday
Benefit Eligibility conditions (main)
Income Support Income less than a specified minirtew®l, and unavailable

for full-time work (e.g. lone parent, registeredksor disabled,
caring for someone who's sick or elderly)
Job Seekers Allowance Income less than a specified minimum level, andnpleyed

(income based) but able to work and available to work

Housing Benefit Income less than a specified mimmmevel, and needing
financial help to pay all or part of one’s houscusts

Council Tax Benefit Income less than a specifiedimum level, and needing

financial help to pay all or part of one’s Countax bill

Notes: Income Support was introduced in 1988 fiésipcessor was called Supplementary Benefit). Hgusi
Benefit was introduced in 1983 and Council Tax Bieme 1993. Job Seekers Allowance was introduced i
1996. See the main text for further discussion.

Arguably, according to the definitions above, inflwbenefits (notably Working Tax Credit
at present) might also be counted as providingas@ssistance benefits because no national
insurance contribution record is required for rpteand one of the principal eligibility
conditions relates to having an income below a iipdcminimum level’ (The other main

% The UK has had means-tested in-work benefit pragras for low-income working families with children
since 1971, when Family Income Supplement (FIS) waiduced. There have been major increases in
generosity and changes to eligibility conditionscsi then that have led to substantial expansiaec#ipt. In
particular, FIS became Family Credit (FC) in 19B8. was replaced by Working Families Tax Credit (VZ}F T



requirement is to have a family member in full-tiwerk — at least 16 hours per week.)
Against this argument for counting tax credits @sa assistance is that one of the key ideas
underlying the substantial extension of tax crebdiftshe Labour government since 1998 is
that tax credits are not ‘welfare benefits’ — tlzeg a key plank in Labour’s ‘welfare to work’
programme (note the wording). Reflecting this, ¢teedits are administered by HM Revenue
and Customs, the government department that aderisisncome taxation and national
insurance contributions, rather than by the Depamtnfor Work and Pensions (which
administers IS and JSA).

Thus, the current UK government places greater hteag the distinction between benefits
available to families with one or more individuats paid work and benefits available to
families without individuals in paid work, than dhe classic distinction between social
assistance and social insurance bengfitone follows this line of thought, then, argugbl
HB and CTB should be treated differently from ISdamcome-based JSA, because
employment status is not used to assess eligibility

This is not a decisive argument however. Therenagats to retaining a definition of social
assistance benefits that accords with the clagdioition, if only because this may facilitate
cross-national comparability of analysis — we rtbtg one of the purposes of our paper is to
serve as a basis for similar studies for other tas (Britain’s emphasis on ‘welfare to
work’ is similar to that of the USA, but not to thaf most European countries.) For example,
although other countries besides Britain may nalvigle a separate system of housing
benefits to help low income people with their hogscosts, the levels of social assistance
benefits may be set in a fashion that is intendezbter such costs.

As it happens, the recipient populations receiniB@nd JSA on the one hand, and HB and
CTB on the other hand, overlap substantially, anthe choice of whether to include housing
benefits in the definition of social assistanceddits may be of little practical importante.

There is an additional complication concerning titeatment of JSA and its predecessors.
Before 1996, individuals with a satisfactory na#ibrinsurance contribution record were
eligible to claim Unemployment Benefit (UB) wherethbecame unemployed, and the level
of benefit paid was a flat-rate that was not mdasted. Unemployed individuals with an
incomplete national insurance contribution recard a sufficiently low income were eligible
to claim IS (on a means-tested basis). UB recipiamre also eligible to claim an IS top-up if
their total family income including UB was belowethS minimum. (This was more likely,
the greater the number of dependents.) Because dyBgnts were relatively low, most
recipients were also eligible for 1S. JSA was idtroed from October 1996 as a unified
benefit for unemployed jobseekers. ContributionedlagdSA is the successor to UB and
receipt requires a satisfactory national insuracoetributions record. Income-based JSA

in October 1999 and fully phased in by April 2000FTC was replaced by the Working Tax Credit (WT&jl a
Child Tax Credit programmes from April 2003. WTCtenxded eligibility to single people and to families
without children. See Brewer and Shephard (2004afooncise overview of the Labour government’sfavel
to work policies and associated changes in theabsetcurity benefit system.

* Eligibility for Housing Benefit and Council Tax Befit is assessed by local authorities.

® There are also benefits for individuals who afeilinjured not discussed here (see the URL oiadier):
Statutory Sick Pay for employees, Incapacity Barfefi those unable to work because of illness salliity
and with a suitable national insurance contribigiogcord, Industrial Injuries Disablement Bendfit those ill
or disabled because of an accident or event thgteraed at work or in connection with work.

® In our estimation sample, 65% of the recipientsadial assistance (defined as including IS or SB}Jare
also receiving HB or CTB. Of those receiving HBQIB, 61% also received social assistance benefits.



rather than IS is now the means-tested benefit thgiaid to low-income unemployed
workers with insufficient national insurance cobtiions. It remains the case that most JSA
recipients receive some income-based benefits.eikample, according to administrative
record data, at 1 August 2004, there were 737,80 r&cipients in total, of whom 18%
(136,000) received only contribution-based JSA 88#% (601,000) received income-based
JSA, including 12,000 with underlying entitlemeatcontribution-based benefit.

In practice, it is difficult to reliably distinguisbetween receipt of contribution-based JSA
and income-based JSA. Since JSA’s introduction, BiPS interview has not asked
respondents receiving JSA to distinguish betweentito types for precisely this reason
(Heather Laurie, BHPS Survey Manager, personal canication). Prior to JSA’s
introduction, respondents were asked to say whethey were receiving UB or UB
combined with IS, though it is unclear how accuyatespondents were able to distinguish
them.

Hence, to produce a consistent longitudinal seoesndividuals’ social assistance benefit
receipt from the BHPS, one must combine receipd®fand UB/IS prior to 1996, and receipt
of both types of JSA with receipt of IS after 19@e cannot define social assistance in
terms of IS alone, i.e. excluding receipt of angetyof unemployment benefits, because the
shift of unemployed jobseekers from IS to JSA i®@vas largely administrative. And,
whereas one might wish to include only unemployniamtefits with a means-tested element
in the definition of social assistance benefitstisi not feasible. The only way to distinguish
the two types of JSA receipt after 1996 would bedbmate national insurance contribution
records, and whether they were satisfactory, udiegBHPS between-wave work monthly
history data about employment spells and the i@ndata about earnings. Our view is that
such estimates would be time-consuming and subjeetror. In any case, the payoff from
doing so is relatively small. As stated earliere trast majority of JSA recipients receive
income-based JSA, just as a substantial fractiddBfecipients also received an IS top-up.
We note that Hansen and Lofstrom’s (2006) analg§ithe dynamics of social assistance
receipt in Sweden also included receipt of somemph@yment benefits in the definition of
social assistance. We also observe that the DWRstical Summary of social security
benefits has not broken down JSA recipient numbetype of JSA since 2005.

The time period of receipt

Individuals receive benefits over periods of tirB@ells may start or end on any day of the
week, though for spells in progress, payments amdenfortnightly. In any given calendar
year, an individual may have no receipt, a singkdlof receipt, or multiple spells of receipt,
and any of these spells may overlap calendar yédrace the ‘dynamics’ of receipt are
potentially very complicated. Empirical work to ddtas taken a simpler approach.

Previous analysis of social assistance receiptrdiggahas mostly defined the time period of
receipt in terms of ‘a social assistance year’. Example, in Andrén’s (2007) analysis,
receipt in a given calendar year is based on whete sample person received social
assistance at least once during that year. (Hia gat provides no information about the
sequence of social assistance received duringegbg gnly the number of months.) Hansen
and Lofstrom (2006) applied a similar definition aadifferent Swedish administrative data

" Seehttp://www.dwp.gov.uk/asd/asdl/stats_summary/S8&isimary dec2004 final.pdf




source: see the quotation from their paper abowe. Aansen, Lofstrom, and Zhang’s (2006)
definition of receipt of Canada’s Social Assistabesefit in a given year refers to receipt at
any time during that year. In all three casess iapparently straightforward to characterise
the ‘year’ over which receipt may occur. This isgkely because of the nature of the data
sources: the two Swedish studies are based on etirative record data and the SLID, used
by Hansen and Lofstrom (2006), also utilizes adstiative record linkage as the source for
income for many respondents.

Interview-based surveys like the BHPS collect bierreteipt information differently, as a
consequence of wishing to minimize measurementr @mol respondent burden. At each
BHPS interview, in the Autumn of each year, a lbtirdormation is collected about the
various income sources received at the time ofrttezview, and the corresponding amounts.
Information about receipt of each source is alstbected for each month back to the
September of the year prior to the current survegrysing the respondent’s retrospective
recall® Since the between-interview interval is not alwagsmonths, defining the income
reference year in this manner ensures that allorefgnts are asked about all calendar
months. But, at the same time, it also means tmatrétrospective benefit histories from
successive interviews provide two reports for eathhe months for which the reference
years overlap.

To create a consistent history of receipt of eachvidual, and hence to define receipt over
succession of ‘social assistance years’ (as irstindies cited earlier), one has to decide how
to handle inconsistencies in reports that arisetferoverlap months. It is well known that
such retrospective histories often show an impldesnumber of transitions at the ‘seam’
where successive histories are spliced togethaelis an additional complication because,
as we have explained, social assistance receipticio@ defined in terms of whether any
individual in a person’s benefit unit is in receipb do this for each ‘social assistance year’
requires information about receipt for every indival who was present in the respondent’s
benefit unit within each month of the relevant yd¢dowever, for adults who left the benefit
unit after the last interview and before the curneterview, there is no history of receipt
over the reference period prior to the current ringsv. (By definition, they are not
interviewed.) Receipt over the year defined in trofi receipt by any person within the
individual's benefit unit may therefore be undepeded. Addressing these issues in order to
develop a ‘social assistance year’ measure may bellpossible, but would be time-
consuming. It is beyond the scope of the curreojegt.

Our proposal for this project is to define focusreneipt at the time of the annual interview,

so that the dynamics of receipt refers to trans#tion and off benefit between successive
interviews. This not only avoids the problems oilding a consistent ‘social assistance year’
definition but also exploits the benefit data thed measured most reliably (at the time of the
interview). We would also point out that the ddfon is consistent with many studies of the

probability of unemployment, and transitions intalaut of unemployment, based on panel
surveys: see e.g. Arulampalam, Booth and Taylod@2@nd Stewart (2007).

8 The sequence of questions used in the BHPS retztisp histories is: (i) did you receive sourcetay time
over the reference period; (ii) if yes, was it figed in every month; (iii) if no, in which months?



Summary

The definition of social assistance benefit receptot straightforward. The choice depends
on country-specific factors — the structure of sbeial security benefit system and how it has
changed over time — and on the data sources alailathat is possible with household panel
surveys differs from what is possible with datasdmiilt from benefit administration records.

We track working age adults over time using BHP& deom survey years 1991 to 2005,
using respondents to the original (‘Essex’) sammdy.’ An individual defined to be in
receipt if any individual in his or her benefit urs receiving social assistance benefits at the
time of the BHPS interview. We define ‘social atsi€e benefits’ as including IS and either
UB or JSA (of either type).

2. Trends in receipt probabilities and annual trangion probabilities

In this section, we provide information about tremd receipt of social assistance and other

related benefits from a cross-sectional perspectie then about trends in transition rates

into and out of receipt. This sets the scene femthultivariate analysis to follow. We use the

sample of working-age adults defined earlier (are$cdbed in more detail later on).

Although the main focus of the paper is on socsaistance benefit receipt and its trends, it is

useful to place these in context with some compasswith other benefits. For convenience,

the following abbreviations and acronyms are used:

» SA: 'social assistance’, meaning receipt of IS,hwatr without receipt of UB or JSA
(depending on survey year), or UB/JSA without I&eipt.

» HA: housing benefits, meaning receipt of HB or CTB

* SAHA: social assistance including housing benefitgeaning receipt of SA or HA (or
both)

* TC: employment-conditional tax credits of any kimdeaning receipt of Family Credit,
Working Families Tax Credit or Working Tax Crediepending on survey year).

Because HA may received by those receiving employroenditional tax credits, the

memberships of the SAHA and TC recipient groups maylap.

All cross-sectional statistics were computed usthg BHPS cross-section respondent
weights. Longitudinal statistics such as transipoobabilities were computed unweighted, as
it is unclear in several cases what the approprigight would be (particular when we pool
transitions from multiple waves) and, in any cabe, BHPS longitudinal weights that are
available at wave for any waves = 1-15, exist only for original sample respondemite
were interviewed at wave 1 and every wave up toicidding waves.

Breakdowns are also provided for the four principl@nt groups defined earlier: couples
without children, couples with children, lone paseiand singles. In the full person-wave
sample, individuals belonging to tax units of cagplith children were the most numerous
group (41% of the sample). The next largest grofipndividuals belonged to childless

couples (35%). Single childless tax units forme#bol® the sample, and lone parents 5% of
the sample. The relatively small number of loneepts in the sample means that all

° Thus, observations from the extension samplesrjcated at the end of the 1990s for Scotland, Watel
Northern Ireland will not be used. Taking accouhthe differential sample inclusion probabilitie®wd be a
large task, beyond the scope of this project, dmedriumber of observations in the original 1991 danip
relatively large in any case (see below).



estimates of rates shown below should be treatddl waution, especially the annual
transition rates (for which the numbers involved between 80 and 100).

Trends in rates of receipt of benefits

Cross-sectional trends in receipt are summarisé&tgures 1-5. Apart from the rise in receipt
at the beginning of the 1990s, when Britain waseitession, the percentage of all adults in
receipt of SA fell gradually from a peak of arout@® in 1993 to a low of around 6% in
2005. The proportion in receipt of SAHA was coreisty 2%—3% higher than the proportion
in receipt of SA, but followed a similar downwanend. The proportion of all adults in
receipt of tax credits was consistently about 2%%oduring the 1990s, until the introduction
of WFTC in October 1999, after which the proportionreceipt rose dramatically to about
6.6% in 2002. The proportion then rose again sicgmitly with the extension of eligibility
provided by the change to WTC in 2003.

Figure 1. Trends in receipt of SA, SAHA, and TC: dladults
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Among couples without children (Figure 2), SA r@teates stayed relatively low, at around
5%, with little trend. TC receipt rates were zerdilueligibility was extended to the group
with the introduction of WTC. Among couples withildnen (Figure 3), the SA receipt rate
halved in 15 years from around 10% in 1992 and 1898st below 5% in 2005. TC receipt
rates were about 5% during the mid-1990s but daoubtethe end of the decade after the
introduction of WFTC when there was a dramaticease in receipt (11% were in receipt by
2001), and there was another increase in 2003 WWEG was introduced (to over 20%).

Lone parents have the highest SA receipt rates grit@nfour client groups, but the rates for
this group have also trended downward since thg @880s (Figure 4). Almost 55% of lone
parents were in SA receipt 1992-1994 but, in 2098 rate was ‘only’ 25%. The difference
between the rate of SA receipt and rate of SAHAIEdS also greater than for other groups



(typically more than 10%) and appears to have wadeslightly between the beginning and
end of the period. Lone parents were one of thecgal target groups for the welfare-to-
work changes in in-work benefits introduced at ¢émel of the 1990s, and hence the sharp
increase in TC receipt at that time. At the stéanthe 1990s, the proportion of lone parents
receiving TC was around 10%; it was 35% by 2004, reached 45% in 2005.

Among single adults, the proportion receiving SAloheed sharply from around 15% in 1992
to about 8% in 2005. The proportion receiving SAk$Amarkedly higher, and the trend
downward in receipt was more gradual, from arou@% 2n 1992 to around 17% in 2005.
The TC receipt rate only became non-zero in 2008 wie introduction of WTC, which
extended eligibility to this group.

Figure 2. Trends in receipt of SA, SAHA, and TC: caples without children
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Figure 3. Trends in receipt of SA, SAHA, and TC: caples with children
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Figure 4. Trends in receipt of SA, SAHA, and TC: lme parents
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Figure 5. Trends in receipt of SA, SAHA, and TC: sigle adults
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Trends in annual rates of entry to and exit froroiglbassistance benefit receipt

Figures 6—-10 show trends in annual transition riatiesand out of receipt. The exit rate is the
number of individuals in receipt at survey yéak who are no longer in receipttadivided

by the total number in receipt &tl, and expressed as a percentage. (The persistircs
one minus the exit rate.) Similarly, the entry riatéhe number of individuals not in receipt at
survey yeart—1 who are in receipt at divided by the total number of individuals not in
receipt att—1, expressed as a percentage. The denominatoe crny rate calculation is
much larger than the denominator of the exit ratlewation, with the exception of lone
parents for whom they are of much the same ordenuAl transition rates have been
calculated even though small cell sizes mean th@tnates are subject to relatively large
sampling variability in some cases. Trends remeliatively clear despite this, however.

Breakdowns by client group refer to client groupnmbership at yeat. (Breakdowns by
group membership &t1 led to very similar pictures.)

Each of the figures that follows shows trends imuat entry and exit rates for SA. A
downward trend in the cross-sectional rate of pcef social assistance — as demonstrated
earlier for most groups — may reflect an upwarddr the exit rate (decline in the retention
rate) or a downward trend in entry rates. We shmav it is the latter which appears to be the
main influence.

Taking all adults together (Figure 6) shows that the decline in sis®ECtional receipt rates
reflects a downward trend in entry rates: the ifallhe entry rate is sufficiently large that it
offsets the decline in the exit rate over the speméod. However the decline in the entry rate
stopped in around 2000, and the rate is relatiwalgstant thereafter. Illustrating these
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changes, note that the SA annual exit rate is 3Avansitions from the first nine waves are
pooled -1 corresponding to waves 1-9), and 29% for treomst pooled from years
thereafter. The corresponding entry rates are 2@é01.6%. For the period as a whole, the
exit rate is 34% and the entry rate 2.4%.

For childless couples (Figure 7), and couples withdren (Figure 8), much the same story
can be told. The decline in the cross-sectiona ddtreceipt arises from a declining entry
rates offsetting declining exit rates, and the deelevelled off from around 2000. (Note the
relatively large fluctuations in the exit rate fohildless couples, related to small sample
numbers.)

For lone parents (Figure 9), there is marked sargpiariability in both the annual entry and

annual exit rates but, notwithstanding this, itnteresting that SA exit rates appear to rise
slightly over time, i.e. in the opposite directimnadults in couple benefit units. The SA entry
rate appears to decline over the period as a wlaold, its impact on the cross-sectional
proportion in receipt is reinforced by rising erate. For single adults, exit rates were fairly
constant between 1991 and 2005, whereas the atgydeclined over time but the rate of
decline was slower in the 2000s than in the 1990s.

The pattern of trends in SA entry and exit trapsitprobabilities raises interesting questions
about what determined them. The change in the eatey at the end of the 1990s might
suggest that the reforms of the benefit systemaahdr New Labour policies introduced at
around that time might have been responsible. Hew#were is no sharp correspondence
between the dates of the introduction of major matlike WFTC in 1999 and changes in
transition probabilities. Also, changes occurreddiildless couples and for single adults as
well as for families with children, and it was lamcome families with children who were the
principal targets of the policies. In part, theklad clear cut correspondences between trends
in transition rates and the timing of reforms mayy reflect the combination of a number
of reforms with different impacts on different gpsu (We offer further cautionary words
about the identification of causal explanation®ie)

That said, one might expect the introduction of VZFi0 reduce SA entry rates on the
grounds that, if successful, people who lose tjarwould be less likely to take up SA
benefits because the income from getting a newnjad now boosted by WFTC. On similar
grounds, one might expect the introduction of WHbBCraise exit rates from SA because
WFTC made work more attractive compared to not wgrkAn argument to the contrary is
that the changing entry rates also lead to changélse composition of the SA recipient
population. Thus there may be a decline in the exté, reflecting a type of ‘creaming off'.
l.e. it may be that as the fraction of the popolatieceiving SA declined, the people who did
receive SA were more likely to have characteristissociated with lower exit rates, other
things equal. Indeed we observe the SA exit ratdirdeg for all client groups apart from
lone parents, for whom it rose. Petrongolo (2003¢ukses the impact of the introduction of
JSA in October 1996, including the more stringeslb jsearch conditions imposed on
claimants relative to the previous system. She estgghat the reforms increased the number
of non-employed people who were not claiming besdfut did not clearly increase the job-
finding rate. (Some may have moved to other benstith as incapacity benefits rather than
SA.) In Figure 6, an association between the tinnhdgSA introduction and SA entry rates is
hard to discern, however.
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Figure 6. Annual transition rates: SA, all adults
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Figure 7. Annual transition rates: SA, couples witlout children
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Figure 8. Annual transition rates: SA, couples withchildren
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Figure 9. Annual transition rates: SA, lone parents
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3. Multivariate modelling approaches

There are two main approaches to modelling bedghiamics using multivariate methods:
hazard or duration models using data about spadthes, or models of annual probabilities of
entry to and exit from receipt (‘transition probl#lgi models). As explained earlier, it is not
feasible within the scope of the current projectiénive satisfactory data about spell lengths
of social assistance benefit receipt. We therefois on models of annual transition
probabilities.

A model of whether someone is receiving socialstasce benefit at a point in time is an

example of a model with a binary dependent varialieee main types of models have been

used in related contexts to examine dynamics inegdnand transition probabilities in

particular:

» Basic models with no allowance for unobserved loggemeity or state dependence;

* Endogenous switching models with unobserved hegereity and state dependence; and

» Lagged dependent variable models with unobservéetdgeneity and state dependence
(‘dynamic random effects probit models’).

We discuss the models in turn.

Each of three model types makes particular assomgptabout the nature of the dynamic
process, and specific distributional assumptionsother way of incorporating greater
flexibility and minimizing distributional assumptis is to use linear probability models of
receipt dynamics, estimated using the Generalizethttl of Moments estimators proposed
by Arellano and Bond (1991) and others. See Ste\2007) for an application to the
dynamics of individuals’ unemployment status. Besawe wish to focus on the types of
models most commonly applied to social assistayoamics in the past, and because of the
limited resources available for the current prgjaa do not discuss linear probability models
of dynamics further.

Basic transition rate models

The pioneering application of the basic transitrate models to benefit dynamics was by
Boskin and Nold (1975). For an application of theiethods to benefit dynamics among
British lone mothers, see Boheim, Ermisch, and idsnkl999). Although these models are
no longer the models of choice, they provide a uwlseéference point for the more

sophisticated types of model.

The processes of entry to and exit from receipnavdelled separately. For those that are not
in receipt in the base period (calt+#l), there is a model for the probability that adividual
moves from non-receipt at tintel to receipt at time (the entry probability). And for those
that are in receipt at1, there is a model for the probability of movingm receipt at—1 to
non-receipt at (the exit probability).

Suppose the latent entry probabilityy, is a linear function of characteristics:

it =B'Xi + Ui (1)
where subscript indexes individualsX; is a vector of characteristics associated witlsqer
i, andui IS a ‘white noise’ error term, with mean zero amtorrelated withXi. One can
control for secular trends in transition probala@bt by incorporating functions of calendar
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time among the explanatory variablesXin An entry to receipt is observedrif, > 0 and is
zero otherwise.

The latent exit probabilityg*;: is specified analogously:

g%t =o' Ziy + Vit (2)
whereZ; is a vector of characteristics for individugiwhich, again, may include functions of
calendar time), and; is a white noise error term, with mean zero ancowelated withz.
The B and a are vectors of parameters, to be estimated, wbagture the relationship
between characteristics and transition probaksliti€estimation of each model is
straightforward using e.g. either a standard legtimator (if the errors are assumed to be
logistically distributed) or a standard probit estor (if the errors are assumed to be
normally distributed).

The major advantages of this modelling approachthat it is easy to estimate and it
straightforward to interpret the estimated paramseti® particular, Boskin and Nold (1975)
derived a number of expressions that usefully descithe process of benefit dynamics.
Suppose that the observed entry and exit rataadg; are at constant ‘steady state’ levels
andg; (the time subscript is no longer relevant). Thabpbility of being in SA receipt in any
given year, equivalently the expected proportiortimfe in whichi is in receipt of social
assistance, is/(r; + g). The mean duration of a spell of SA receipt f@mgsone beginning a
spell isl/g years, and the mean duration of a spell of SA neaeipt for someone leaving
receipt is 1Ir; years. The corresponding median spell lengthslag{2)/log(1-¢;) years and —
log(2)/log(1+;) years. The expected turnover rate is the expawigbrtion of time spent in
SA receipt multiplied by the exit rate. Equivalgntlis the number of years in which there is
a transition between receipt and non-receipt, esgae as a fraction of total time. The higher
the turnover rate, the lower is the regularity e€aipt. These expressions are useful for
interpretative purposes even if transition rates rast in fact constant over time. They help
reveal in numerical terms how the benefit dynamiexess differs between individuals with
different sets of characteristics.

The basic transition probability model incorporageseral important simplifications that ease
estimation. The first is that there is no persistemobservedndividual heterogeneity in
transition probabilitied® That is, all individual differences are encapsdaby observed
characteristics (the elements & and Z;). Once observed characteristics have been
controlled for, there is no association betweenbgeoved factors determining exit rates and
unobserved factors determining exit rates. Accaydio (1), the predicted SA entry
probability is simply®(B'X;) in the probit case and, according to (2), thedjpted SA exit
probability is simply®(a’Z;). (@(.) is the cumulative density function of the standaodmal
distribution.)

Second, receipt probabilities do not depend diyeatl past receipt. Persistence in receipt
over time is assumed to be due to persistence sereed characteristics: the predicted SA
persistence probability is ®{a'Z;) in the probit case. The alternative hypothesihid the

experience of social assistance receipt may haven@gpendent ‘scarring effect’ — past

% In addition, the unobservable error termst dor each individual,u; andv; are assumed to be neither
correlated with their past values or with each othise of cluster-robust standard errors (wherectbsters
refer to groups of observations for each indivijlealn help mitigate problems arising if these agstions do
not hold.
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recipients may have greater chances of being dureamipients, other things being equal.
This is the situation known as ‘state dependehice’.

Third, and related, no account is taken of ‘initahditions’ — whether or not an individual is

in receipt or not in the base year is treated agexously given. Put differently, among the

individuals found to be in receipt in the base yaa& might expect an over-representation of
individuals with unobserved characteristics asgtediawith higher chances of being a

recipient. Using this selected sample may yieldduibestimates of the transition probabilities
among the population.

The two types of model discussed next address tissges in different ways. Common to
both approaches, however, is that they model tbbatility of receipt at rather than the
probability of making a transition between tintetandt, and the implications for transition
probabilities are derived indirectly.

Endogenous switching models

Following Cappellari and Jenkins (2004, 2008), sigep that the latent probability of
receiving social assistance in yégr*i, is characterised by

P*it = [Miedyr' + (W)Yol +&x & =T + Gie (3)

wherey;, andy,, are vectors of parameters to be estimafad, is a vector of observed
characteristics at-1? and the composite error tergn is the sum of an individual-specific
effect () plus an orthogonal white noise errdfi)( The t; term allows for persistent
unobserved heterogeneity. (Because we can onlgwoihdividuals, and not benefit units
over time, we would emphasise that the individyegesfic effect is precisely that — it is not a
benefit-unit-specific effect.) An individual is olrved to be in receipt atf p*i; > 0, in which
casey;; = 1, and a non-recipient otherwigg € 0). Thus the impact of explanatory variables
on current receipt status may differ (‘switch’) amting to whether the individual was in
receipt at—1 (yi—1 = 1) or not Yi1 = 0).

There is a second equation for receipt status @ lihse year. This describes ‘initial
conditions’ using a reduced-form approach, analsgouhat proposed by Heckman (1981).
The latent receipt propensitytatl, p*i_1, is characterised by:

P¥ite1 = B'Xi—1 + U1, Vier = Hi + i1 ; (4)
whereX;._1 is a vector of explanatory variablgsis a vector of parameters, and the composite
error termvi; is the sum of an individual-specific effegt)(plus an orthogonal white noise
error Gi1).

The model specification is completed by assumirg the composite error ternag andvi._;
are distributed bivariate standard normal, so tietdistribution of unobserved heterogeneity
is parameterised by the cross-equation correlathofgiven the necessary normalisations of

™ The most commonly-cited explanations for stateedepnce refer to the labour market. For exampke, th
experience of social assistance benefit receipt alenge individuals’ preferences for and attituttepaid
work (cf. the culture of poverty hypothesis exter$y discussed particularly in the USA), or emplsymight
treat social assistance receipt as a adverse sifjagbotential worker’s qualities. See e.g. Arytatam, Booth,
and Taylor (2000) and Arulampalam, Gregg, and Gre(®001).

12 Cappellari and Jenkins (2004) used lagged vahsesxplanatory variables, but this is not essential
Contemporaneous values, iZrather tharz,_; could also be used.
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the variances of the composite error to equal of@ks correlation is the covariance between
the individual-specific error componentg: = corrlvi.1, &) = covfy, T). If ¢ = 0, the
switching term in (3)yi—1, iS exogenous: initial conditions do not mattertfee estimation of
the current receipt probability. In general, howewath ¢ # 0, initial conditions do matter:
hence the ‘endogenous switching’ label for the nhdél@ = 0, then one is back to the Boskin
Nold model of the previous subsection.

Transition probabilities can be derived from thedelo The exit rate from receipt is one
minus the probability of remaining in receigt)( i.e. one minus the probability of being in
receipt at, conditional on being in receipt &tl. The receipt entry ratey, is the probability
of being in receipt at, conditional on not being in receipt &tl. Expressions for these
probabilities are given, respectively, by:

Pa(y1'Zi-1, B' Xit-1; @)

st = Prlic = 1lYi1 = 1, Ziga, Xit-1) = OB Xa) (5)
I —
and
Doy’ Zir_1, =B Xie_z; —
et = Prlic = 1|1 = 0,Zi1, Xii-1) = Yo q;t(iﬁr_ﬁ,t 5 L) (6)
I —

where®,(.) is the cumulative density functions of the bigte standard normal distribution.

With expressions for these probabilities, one canivd the ‘Boskin-Nold’ expressions

describing the process of benefit dynamics thaeweentioned earlier in the context of the
basic transition rate model (Cappellari and JenRDGA).

State dependence refers to the extent to whiclehthaces of receiving social assistance at
differ according to whether social assistance vemeived at—1, while controlling for the
effects of heterogeneity, observed and unobseriee.degree of state dependence may be
summarised by calculating, for each individual, ttiéference between the predicted
probability of receipt conditional on receipt andet predicted probability of receipt
conditional on being a non-recipient poor last pariand then taking the average across all
individuals™

The endogenous switching model addresses the shoetcomings of the basic model and, in
principle, it may also be extended to take accainpanel attrition and other endogenous
selection processés.

Estimation of the endogenous switching model rexgliat minimum, observations on a large
number of individuals for a pair of successive gefirl andt), as for the basic model.
Typically however sample sizes for a single paiyedrs are relatively small — the advantage
of a long run of panel data is that it provides tipie¢ pairs of base and current years. Both
this model and the basic model use these multipée-pairs by pooling them. This raises no
additional issues for the basic model because efsttong assumptions incorporated in its
specification. Pooling does raise issues for thienesion of the endogenous switching model.
The observations in the pooled data set are nepierdently distributed: because the data set
contains repeated observations on the same individbe common individual-specific
unobserved error components induce cross-obsenvat@relations and thence biased
estimates of standard errors. Econometricians lyssatommend handling this issue by
estimating the model in a manner that takes accobinhis aspect — what is known as

3 The calculation of individual-specific probabilitglifferences (which are then averaged) ensures that
individual heterogeneity is controlled for.
% For an application, see Cappellari and Jenkin6gR0
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‘integrating out’ the individual-specific effect.n€ feasibility of applying this procedure to

estimation of endogenous switching models decliapglly, the greater the number of waves
of data used, and the more processes that are lexhdil the light of this, Cappellari and

Jenkins (2004, 2008) propose that, instead of usingpdel-based approach, analysistrol

for the effects of cross-observation correlatiosisig a cluster-robust estimator.

A feature of the Cappellari-Jenkins approach oflipgotransitions is that the same initial
conditions specification is used for every yé¢at forming part of every year1-yeart
transition pair. The term ‘initial conditions’ ibdrefore perhaps a misnomer in this context,
and arguably should be reserved for the first yéar complete sequence of observations for
a given individual rather than the first year icledransition pair.

Labels aside, observe that statistical identifaratof the parameters of the endogenous
switching model — other than by appeal to functidioam — requires the availability of
variables among the regressaxg, in the base year receipt probability equation twanot
also explain the current year receipt probabiliye discuss this general issue of finding
‘instruments’ below.

Lagged dependent variable models (dynamic randéestefprobit models)

A ‘lagged dependent variable’ approach is one eggudor the analysis of social assistance
dynamics by Andrén (2007), Hansen, Lofstrom (20@®) Hansen, Lofstrom, and Zhang
(2006). The approach has also been used to stedgythamics of unemployment by e.g.
Arulampalam, Booth, and Taylor (2000) and Stewa€0{). Biewen (2004) also used the
approach, and extensions of it, to study povertgadyics. Econometricians refer to the
model as a dynamic random effects probit model.

Let
P*it = YZi +AVi1 +T+ G t=2,.,T (7)

describe the latent probability of social assistareceipt in each year of the sequenc@;of
years for which an individual is observed in thegdaexcluding the first yeat € 1). An
individual is observed to be in receigt,= 1, in yeat if p*; > 0 andy; = 0 otherwise.

By contrast with the endogenous switching moddltle effects of receipt at-1 (state
dependence) are characterised through the coefficrethe lagged dependent varialje

— hence our label for the model. The larger (marsitive) the value oh, the greater the
degree of state dependence in benefit receipt pidies. As with the endogenous switching
model, unobserved individual heterogeneity is otterésed by a fixed individual-specific
component j) and a white noise error componerd)( where the error terms are
uncorrelated with each other and with the explawyatariables included id;;. The errors are
each assumed to have a mean of zero and be nordistiijputed (so it is a probit model),
with the variance of; normalised to be one, and variance;astimated from the data.

15 Although normality is the most commonly used assiion concerning the distribution of the error
components, some authors have considered insteagti mass point distributions: see e.g. Hansafstrom,
and Zhang (2006), and Stewart (2007). Hansen affstrba (2006) used a random effects logit spedifica
rather than a random effects probit one. There tase been extensions of the model that allow for a
autocorrelated error structure for the error tégntAndrén 2007, Stewart 2007) or unrestricted ertarcsure
(Andrén 2007).
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The standard random effects model assumes thatutfmbserved individual-specific
components are uncorrelated with the observed eafgay variables. We follow Mundlak
(1978) and Chamberlain (1984), and a number ofaasithince, in allowing for correlations
betweery; andZ; by supposing that

T = E'Z + U (8)
whereu; is distributedN(0, o) and is assumed independen&Zgfandi;; for all persons and
time periods. TheZ, may be defined in several ways — we follow the wan practice of

defining them as the longitudinal average for eadividual of each characteristic within the
vector Z; (with the exception of intrinsically time-varyingariables like age)® Intuitively,
differences in longitudinal averaged charactesst@re informative about underlying
individual-specific characteristics, so that thdiwidual differences that are left;Y may be
more plausibly supposed to be independent of obdewharacteristics. For brevity in
notation, we subsume the time-averaged variabtegte vectoZ; henceforth.

The model assumes that the correlation betweerdh®osite errors from any two yedrs
ands, t #s, is the same for antys=2, ..., T;:
= corr + i, Ui + s )= o’ 1 (1 + ). 9)

As with the endogenous switching model, there igsane for estimation concerning the
‘initial conditions’ of the sequence of observasofor each individual — whethef; is
independent ofi. If receipt in the initial year is correlated withe time-invariant individual-
specific effect, a correlation is induced betweke érror term and the lagged dependent
variable in (7), leading to bias in parameter estes.

There are several approaches to handling endogenitias conditions, of which the most
popular is that proposed by Heckman (1981). Theiptcequation for the first year is
specified using a reduced-form linear approxima#ien

Pit=TtX1 + Vi (10)

wherey; is assumed to be distributed as standard nornthtarmelated withr; but not with
(it Such a correlation is typically modelled as ahagonal projection of; onT;:
Vi =61 + (i1 (11)

The presence of correlated individual specific @fen equations (7) and (8) implies that the
initial period equation must be modelled jointlytkvthe dynamic equation in order to obtain
consistent maximum likelihood estimators.

Estimation of the full model using the Heckman restior is typically done by ‘integrating
out’ the individual-specific error term from thdédlihood function using quadrature methods
or by using maximum simulated likelihood methodse Wée the latter: see Appendix A for
discussion of software issues.

There are other estimators of the full model thatrebt rely on such computationally
intensive techniques. Orme (1997, 2001) suggestédoastep procedure in the spirit of
Heckman’s (1979) methods for corrections for sanmg#éection. Orme noted that if the

6 Neither Andrén (2007) or Hansen, Lofstrom, and rithg2006) appear to have used the Mundlak-
Chamberlain approach.
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individual-specific random effect is factorisedantrthogonal components = o7 + w;, SO
that equation (7) becomes
P*it = YZi +AVi1 O+ W + & (7)

and if one can control for the presence of gheerm in the equation, then the initial condition
issue no longer applies. Orme suggests accountingyfusing a generalised error term
derived from the initial condition equation. Thengealised error is defined as

E@i 1Y) = kgt Xin)/®(kTt Xia), (12)

wherek; = 2yi; — 1, andg.) is the standard normal density function. Thevdg¢ion relies on
an assumption that the correlation betwgendy;; is relatively ‘small’. Moreover, there is a
potential problem because the generalised erroetsroscedastic. However, Orme provided
Monte Carlo evidence suggesting that the estima¢oiormed relatively well. So, too does
the work of Arulampalam and Stewart (2008).

Another approach to accounting for initial condisothat is increasingly used is the
conditional maximum likelihood estimator proposeg Wooldridge (2005). Rather than
modelling the joint distribution of the sequencebafary receipt indicators from the initial
one to the final one conditioning on the set oflarptory variables, Wooldridge suggested
modelling the distribution of the binary receiptlicators fromt; = 2, ...,T;, and conditioning
on the set of explanatory variablesd the binary receipt indicator for the initial year.
Wooldridge proposed modelling the distributiontptonditional ony;; and eitheiz; = (Z;,
Zo, ..., Z7), or Z,. His model for the individual-specific componeabstracting fromzZ,
already incorporated using the Chamberlain-Mundladcification) can be written as:
T, =a +ayr + U+, (13)

so that the dynamic equation becomes

P*it = YZit tAYia+&Z +a tayn t Uty t=2,...Ti (7)

By contrast with the Heckman and Orme approachegnitial state is not modelled.

As Stewart (2007, p. 516) points out, ‘[tlhe estionacan be viewed as simply using a
different approximation which has computational atages’. Those advantages are that the
model can be estimated using standard random-effpobbit software modules (see
Appendix A). There is some evidence that the Heeckn@me and Wooldridge estimators
lead to similar estimates: see Arulampalam and &te{2008).

The Orme and Wooldridge estimators were developsiliming a balanced panel: the
sequence of observations is the length for eacdhichhl (T; =T, all i). However, both may
be applied to unbalanced panels assuming that samdppout is ignorable — the
unobservable determinants of attrition are notetated with the unobservables determining
SA receipt. This assumption is ubiquitous in tlogtext and we use it too. We also note that
even where researchers have found that sample wregpoon-ignorable when modelling of
labour market dynamics, the impact of attritiosmsall (see Cappellari and Jenkins 2008 and
the references cited therein). To check the rolesstrof our results, we report estimates
derived using the Heckman, Orme, and Wooldridgenasors, and using both balanced and
unbalanced panels.

The dynamic random effects probit model may be useprovide estimates of transition

probabilities for individuals of different types lapnditioning on receipt status tatl, since
the model implies that the SA persistence rate is:
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St = Préie = 1lyi1 = 1,Z) = D((YZe +A)/(1-0*°) (14)
and SA entry rate is

&= Pro = 1lyies = 0,Z0) = O((yZ )/(1-0°°). (15)

From these expressions, one may also derive ‘Baskid’ expressions describing the
process of benefit dynamics: see Section 5. Harlsais{rom, and Zhang (2006) estimate
models of SA receipt separately for Canadian prm@snand report model-based estimates of
transition probabilities for a ‘representative’ imdual in each province. Arulampalam,
Booth, and Taylor (2000), and Stewart (2007) akgmort estimates of ‘averags; and ey,
together with the associated average partial effa&E) and predicted probability ratio
(PPR). Their method involves computiggande; for each individual in the sample, and then
averaging each probability over all individuals.eTdifference between the averages is the
APE; their ratio is the PPR. Since the calculatiohs; ande; control for observed and
unobserved heterogeneity, and are the same exXwgpmirte assumes SA receipt-dt and the
other assumes non-receipt, the APE and PPR areahataasures of the magnitude of state
dependence.

As with the endogenous switching models, identifara of the dynamic random effects

probit model estimated using the Heckman and Omstienators is best secured with suitable
instruments for initial conditions — explanatoryriadles that explain receipt probabilities in
the initial year but which do not also explain th&rent year receipt probability. Without

these, identification of the model relies on noreédrities in functional form. Interestingly,

Andrén (2007) and Hansen, Lofstrom and Zhang (2@p®ear to rely on functional form

assumptions for identification — instruments foe thitial conditions equation are not

mentioned-” Arulampalam, Booth and Taylor (2000) and StewaA0{) use pre-sample

information about family background and early labouarket experiences as instruments,
and so do we.

Overall, there is little to choose between laggespemhdent variable and endogenous
switching models taking into account both flexityilof specification and ease of estimation.
However, lagged dependent variable models have theemodels most commonly used in
applications to social assistance benefit dynanaiod, also used to study related phenomena
such as unemployment and poverty dynamics. So,dtethe ones we use in this research.

4. Sample selection criteria and explanatory variales
Sample selection criteria

We have access to fifteen waves of BHPS #asa, our analysis data set may contain up to a
maximum of 15 observations per individual on soassistance benefit participation and

other variables. At least two consecutive waveslaih are required to estimate any of the
models of dynamics. Individuals may join the paatelvave 1 (survey year 1991) if they are

original sample responderit§sThey join the panel at later waves if they are ¢hiédren of

7 Biewen (2004) and Hansen and Lofstrom (2006) celya version of the Wooldridge estimator. Because
initial conditions are not modelled, instruments aot required.

18 Seehttp://www.iser.essex.ac.uk/ulsc/bhfisi BHPS documentation and information about howdcess the
data.

9 We do not use observations from the extension kenfipr Scotland, Wales and Northern Ireland. Se& n
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original sample members and become respondentsaotiultheir own right, or join (and
remain with) a household containing an original glEmespondent e.g. through marriage to
that respondent. We track individuals from wherythee first observed as BHPS respondents
until the first wave at which they drop out of tbanel, either completely non-responding or
with item non-response of sufficient degree tha thdividual's data cannot be used for
estimation. If individuals rejoin the panel at sofager wave, leading to gaps in benefit
receipt sequences, we exclude them because takicmurat of intermittent participation
complicates modelling substantially (especiallyiaiconditions). Thus, we focus on what is
known as the ‘absorbing attrition’ case.

The sample used for the empirical analysis wasicesd to individuals of working age and
not in full-time education (see earlier), and nassimg data on some important explanatory
variables. The sample selection criteria, appliedusntially, are summarized in Table 2,
together with the numbers of person-year obsematicluded by each selection. The basic
estimation sample comprises 75,988 person-wave nadigens for 9,036 adults. The
minimum value ofT; is 2 and the maximum value is 15. The majorityhef sequences start at
wave 1 (5,067 out of 9,036, i.e. 56% of all aduitshe sample), but there are sequences that
begin at each subsequent wave as well (roughly2@Dadults each year).

Table 2
Sample selection criteria and sample numbers
Sample selection criteria (sequential) Number ofpe-year
observations
Excluded Remaining
Full BHPS sample (15 waves; all individuals in 187, 563
households in the original 1991 sample, or in syfit
households in later waves
Less
Missing benefit unit type information 109 187,454
Dependent children 43,184 144,270
Respondent aged < 25 or > 59 53,332 90,938
Spouse (if present) aged < 25 or > 59 4,926 86,012
Adults in benefit units with at least 1 full-timeaudent 1,322 84,690
Missing unemployment rate information 17 84,673
Gaps in response sequence 6,270 78,403
Respondent at only one wave 2,415 75,988

The analysis subsample of 75,988 person-wave oitseng relates to 9,036 adults.
Unbalanced versus balanced panels

There are 9,036 adults in our analysis data setoly 22% of them — 1,996 adults
contributing 29,940 person-wave observations — wespondents at all fifteen waves.
Clearly, restricting analysis to a fifteen-wave araled panel reduces sample numbers
substantially, thereby reducing the precision ohp@eter estimates, other things being equal.
Another problem is that a balanced sample may beomrandom sub-sample of all
respondents (unobserved characteristics assoacidtiedetention may be associated with the
unobserved characteristics that raise the prolyalfireceiving social assistance). We work
with an unbalanced sample for most analysis butlkcliebustness by re-estimating some
models using a fifteen-wave balanced panel. Withumbalanced panel we are able to cover
a longer period in calendar time, during which ¢heere major changes to the British benefit
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system and, in respect of attrition, we are lessctee. Our practice differs from that of
other researchers, however.

The social assistance dynamics papers by Andrédvj2@nd Hansen, Lofstrom, and Zhang
(2006), use balanced panels. Hansen and Lofstr666(.7) state explicitly that they used a
balanced panel to derive the estimates reportedalba say that they estimated the model
with an unbalanced panel as a sensitivity check. filieen-year period is longer than in
these studies — 10 years in the Swedish studidssiaryears for the Canadian one. Stewart’s
(2007) authoritative study of individual unemploymelynamics used a balanced six-wave
panel of 3,060 adults drawn from the BHPS waves Biéven (2004) used a balanced panel
of 2,427 men from the German Socio-Economic Parseirvey years 1991-2001.
Arulampalam, Booth, and Taylor (2000) used an wai@@d panel from waves 1-5 of the
BHPS, but report that using a balanced panel ledgnaltered’ conclusions.

Explanatory variables

Our explanatory variables other than lagged SA ipecstatus — i.e. the measures of
characteristics that compris& — are of four main types. First, there are indmadlevel
variables, which summarize characteristics of tegpondent, plus his or her spouse (if
present in the benefit unit). Second, there aresftennit-level variables that take the same
value for each adult within the same benefit uHitird, there are the longitudinally-averaged
variables derived for each individual from the tfitsvo types of variable, and used to
implement the Mundlak-Chamberlain approach. Foariti finally, there are variables taking
account of variations in receipt probabilities widendar time that are not captured by other
variables.

The set of variables used is similar to those usegrevious studies of social assistance
dynamics. The main differences arise partly as @seguence of our differing samples.
Because we have potentially more than one adultopaefit unit in the sample, we take
account of spousal characteristics as well as thbsespondents. And because our data span
a longer time period, we give greater attentioadoounting for time trends.

Theindividual-level variablesised to summarise the characteristics of a responaied of a

spouse (if present) are as follows:

« Age (in years) as afIDecember of the year prior to the survey year.

» Sex: whether the respondent is female or not.

» Educational qualifications. We distinguish betwéeuar categories: none, low, high, and
missing. Low refers to having CSE(s) and/or O-lsyhigh refers to having A-level(s) or
higher qualifications such as a degree. Therensranegligible fraction of respondents
with missing data on educational qualificationse(below). These are mostly respondents
for whom only a proxy interview was gained — theras sufficient information derived
about other characteristics of the individual frdhe proxy respondent so that the
individual could be included in the sample. Thesimg qualifications indicator is better
interpreted as a control for response propensignths a measure of educational
gualifications.

* Health problems (respondent only): whether somesiated that s/he experiences any
health problems. Respondents are asked whethehthayany of 13 health problems or
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disabilities listed on a showcafiWe used this measure rather than any other of the
health measures in the BHPS as only this one waitable at each interview waves 1-15.

We also considered ethnic minority group membersisi@n explanatory variable, but have
chosen not to, primarily because the large numbsuch groups meant that there were small
cell size problems. Cell size problems cannot beravme by simply pooling groups. A
simple distinction between, UK and foreign born,between ‘white’ and ‘non-white’, say,
does not do justice to the large degree of divetmtween the many groups in the UK. There
is a large number of non-white groups (each withy iew representatives in the BHPS
sample), and they have diverse experiences. Moremamy members of ethnic minority
groups are UK-born and UK citizens. (And a numbewite’ people are not.) Spouse’s
health was dropped after preliminary analysis iat#id it was never statistically significant.
For the same reason, we also dropped any diffatenti between legally marriages and
cohabiting unions. (Assessments of benefit eligipdlso make no distinction.) For brevity,
we shall refer to both types of partnership as fredr.

Thebenefit unit-level variableare as follows:

* Presence of dependent children in the benefit unitary indicators for whether the
number of children present is zero, one, two, cedlor more, and whether the age of the
youngest child is less than five years.

» Benefit unit type: binary indicators for whethesiagle adult, couple (legally married or
cohabiting), or a lone parent unit. These variablesalso be interpreted as characterizing
interactions between marital status and presenckilofren.

* Region: whether the respondent lives in inner delolondon. There are 18 regions that
can be distinguished in the BHPS but we focus dierénces between London and the
rest of the country. This was the key distinctitiattwas apparent from preliminary
analyses.

* Housing tenure: whether the respondent lived in evatcupied housing rather than
some other tenure.

* Unemployment rate (%). Our measure is the ratithefnumber of unemployed to the
number in the labour force for the respondent’setréo-work area (TTWA) at the time
of the interview, derived from JUVOS sourééghis is a measure of local labour market
tightness. The series is not entirely comparabler addme because of changes in
definitions during the 1990s (consistent seriesewesed for waves 1-5 and for waves 6—
15) but the changes do not appear to have had @actnon estimates (see also the trends
reported in Table 3). Another potential problenthiat data could not be matched in for a
minority of cases. To address this issue, we usggandent-specific linear interpolations
for wavet based on the respondent-specific rates for walv/@nd wave+1. For the cases
remaining with missing unemployment rate data, meuted values using the average
rate for the respondent’s region for that survewryeNineteen cases for whom no
imputation was possible (data on region was migsiege dropped: see Table 2.

2 The problems or disabilities refer to: (1) Probsean disability connected with: arms, legs, harfiest, back,

or neck (including arthritis and rheumatism); (dffidulty in seeing (other than needing glassesead normal
size print); (3) Difficulty in hearing; (4) Skin oditions/allergies; (5) Chest/breathing problemsthmna,
bronchitis; (6) Heart/blood pressure or blood dation problems; (7) Stomach/liver/kidneys; (8) béges; (9)
Anxiety, depression or bad nerves; (10) Alcoholdong related problems; (11) Epilepsy; (12) Migraime
frequent headaches; (13) Other health problems.

2L JUVOS: the Joint Unemployment & Vacancies Opetafiystem Cohort (a 5% sample of all conputerised
claims for unemployment-related benefits selectgddierence to a claimants’s National Insurance Nemn
See e.ghttp://www.statistics.gov.uk/STATBASE/Analysis.aspik=224&More=Y
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Considered in preliminary analysis but later drappeas an indicator of whether the
individual lived in a household containing more rthane benefit unit. It was never
statistically significant.

We also consider whether the impact of SA receipt-a differs between groups of
respondents, i.e. whether there is heterogenegyynpotential state dependence effect. First,
we differentiate between respondents who have Ie@ontinuous SA receipt since their
previous interview and those in non-continuous ipgo@gvith a spell of non-receipt after the
previous interview and before the current internjieBecond, we investigate whether
persistence probabilities differ between lone premd other respondents, on the grounds
that lone parents have distinctively long spellseakipt. See Section 5 for more details.

The longitudinal time-averaged variablesvere derived for each respondent from the
variables described above (with the exception af agd educational qualifications). The
averages were over tigwaves sequence for each individual.

Calendar timeis a potentially important explanatory variableits own right as one might
expect the various changes made to the Britistabseturity system between 1991 and 2005
to be reflected in the coefficients on variablemmarizing the passage of tiffeTime may
also reflect any other calendar time-varying effegth as the business cycle (that is not
already picked up by our measure of the local uneynpent rate). In the basic models
reported first, we simply include indicator varieblfor each survey year in the receipt
probability equation. Thus, equation (7) is modifte

P*it =WaWiz + WaWis + ... +WisWiis +YZip + A1 +Ti+ Gy t=2, ..., (16)

whereWy, k = 2003, ..., 2005, is a survey year indicator vdedbr person. The reference
year is 1992 (wave 2) and its effect is represehtetthe constant term included within the
vector. In this specification, the survey year ableés act as intercept shifters, and fit
variations with time that are common to both thebability of SA receipt persistence and of
SA entry. In subsequent models, we also allow timeaffect SA entry probabilities
separately, by introducing interactions betweervesuryear indicators and the lagged SA
receipt indicator. (Put another way, the state ddeece effect varies with survey year.) In
this case, survey year also acts as a slope sasgteell.

P it = WaWig +WaWia + ... +WisWhis + Y'Zi
+ A2Wi2 + A3Wis + AgWig + ...+ A15Wiis)Yie1 (17)
+T+ ey 1=2,...,T

To anticipate some results, our final specificai®a restricted version of equation (17). We
find that it is statistically acceptable to distimgh simply between years before and after
1998, for both intercept and slope interactiong Section 5.

22 \We should stress that our ability to conclude thatreformscausedobserved changes is constrained. These
multivariate models provide informative descripsoof benefit dynamics; they are not structural ni®ader
based on a (quasi-)experimental design. Note &labpolicy changes may also have an impact ovez b,
changing the composition of the populations at dgflentering or leaving SA receipt (the distribuigoof the
explanatory variables).
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In common with previous literature, our explanategriables donot include measures of
events that might trigger moves into or out of neceuch as job loss or job gain, or a marital
split or departure or arrival of a new born chilthe appeal of including them is that they
may help better ‘explain’ the dynamics of benefitfie problem is that the variables are
potentially endogenous, they can only occur to stypes of individual (e.g. already-married
people cannot get married, unemployed people calmset a job) and so there are issues
about how to incorporate such variables in a maittate model and (related) point-in-time
characteristics may already incorporate much ovHr&tion encapsulated by these variables.
There is also a more general question of whethera$sumption of ‘strict exogeneity’
underlying the lagged dependent variable modelgshdfor example, is it appropriate to
assume that past benefit receipt is not itself tardenant of some of the variables used to
explain current benefit receipt, e.g. whether kivas a couple or not, or family size? If there
are these feedback effects which are not incorpdraito the model, then one can derive
biased estimates of the impacts of explanatoryabées and of the degree of state
dependence. As in virtually all the related literatto date we shall assume that feedback
effects can be safely ignoréd.

We utilise asinstruments for initial conditionvariables that have been used in similar

contexts, notably the modelling of individual undayment dynamics using BHPS data by

Arulampalam, Booth and Taylor (2000) and Stewa@0@. These are individual-specific

variables as follows:

» whether or not the individual’s first labour marlsgtell after leaving full-time education
was a spell of employment or self-employment rathan unemployment or inactivity.

* binary indicators summarizing the socioeconomiaigrassociated with the first job that
the respondent had. We distinguished between miofesd and managerial, non-manual,
manual, other (e.g. armed forces or agricultuned, ‘enissing’ (the reference category).

* measures of the respondent’s family backgroundneefusing respondents’ responses to
guestions asking them about their mother and tla¢irer when they (the respondents)
were aged 14. Specifically these are a set of duwemniables summarising factors such
as whether either or both parents were alive dttthee and, if so, whether they were
employed or not.

Summary: the impact of explanatory variables oms$raon probabilities

Consider first transition probabilities at the widual level. Supposing that the estimated
coefficient on an variable within the charactedstvectorZ; is positive (negative), then the
effect of an increase in the value of the particalzaracteristic is to increase (decrease) both
the SA entry rateg; and the SA persistence ratg. For example, thinking about
characteristics associated with labour market ssc§¢and hence non-receipt of SA), we
would expect higher educational qualifications algver unemployment rates to be
associated with lower persistence rates and lowéty gates. Individuals with children,
especially young children, and lone parents ini@aer, would be expected to have higher
persistence rates and higher entry rates. So tatdwbose living in rented accommodation,
other things being equal, given the positive asdmn between home ownership and
affluence. (The idea is not so much that tenarsgffihas an effect, but is a marker for having
relatively low financial assets and, given the gapgical concentration of much social
housing, may also pick up adverse area effectsatieatot otherwise summarized by the local

% See Biewen (2004) for further discussion of thictsexogeneity assumption and estimation of a rhofle
poverty dynamics incorporating feedback effects.
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area unemployment rate.) Having controlled for ¢hasd other factors, it is not obvious to us
what the expected associations are between tr@mgitdbabilities and characteristics such as
age, sex, and living in London relative to othexaar of the country.

What about aggregate transition probabilities 4 trends over time, as shown in Figure 6
in particular? Changes over time in transition tmhbties can be accounted for by the model
if there are parameters that are allowed to change time. We allow for survey year
intercept shifts (see equation 17) which imposenapbral pattern that is common to both the
aggregate SA entry and persistence rates. Spegitiig impact of past receipt to vary with
survey year is the means by which differences i tbmporal patterns of entry and
persistence rates are accommodated. Thus, eqa@dmmplies that the SA persistence rate
is:
St = ®( (WaWiz + ... +WisWiis + Y Zit (18)
+ A W2 + A3 Wiz + AgWig + ... +A18Whse)/(1-0>°)

and the SA entry rate is

et = = O (WsWig + ... +WisWigs + Y Zi )/(1-0"°). (19)

If estimates of thev parameters are smaller for later survey yearse®#y and persistence
rates decline over time. If estimates of Mparameters decline with time, the SA persistence
rate declines over time.

Changes in the distribution of characteristics otiere among the populations at risk of
benefit entry and exit may also explain trendsggragate transition rates. The aggregate SA
entry rate rises or falls depending on whetheretheran increase or a decrease in the
proportion of current SA non-recipients with chaeaistics making them relatively prone to
entry. Similarly the aggregate SA persistence niaes or falls depending on whether there is
an increase or a decrease in the proportion ofentrBA recipients with characteristics
making them relatively prone to remaining in SAgipt. For example, a rise over time in the
proportion of people with good educational quatifions among SA recipients and non-
recipients would be expected to reduce SA persistand entry rates over time. So would a
secular decline in unemployment rates. Let us fbe¥envestigate the trends over time in
characteristics of the SA recipient and non-recipgabsamples.

Explanatory variables and their trends over time

The means of the explanatory variables for eaclesugear, and for all survey years
combined are shown in Table 3. Panel A shows tfwenmation for SA non-recipients (those
at risk of entry) and panel B shows the informationSA recipients (those at risk of exit).
Trends for the sample as a whole are very sindldhdse for SA non-recipients because they
comprise the majority of the overall analysis sampl

Consider non-recipients first. Panel A, part (Apwes that the average age was 41 years, half
were women, and just over one half reported at leas health problem. About thirteen per
cent had no educational qualifications and a quaidd only low qualifications (part b). The
average age for spouses was around 32 years, aenwhizh reflects the fact that spouse’s
age is set to zero if there is no spouse presdherfwise the average age is much more
similar to that of the respondent). Panel (c) shthas almost a fifth of SA non-recipients had
one child and another fifth had two children, aust junder a fifth had a child aged less than
five years. Four-fifths were part of a couple, sahi@o were single adults and 3% were lone
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parents. Just over 80% lived in owner-occupied @oodation, and one in ten lived in
London, and the average local area rate was justs$ (panel d).

These are averages for the period as a whole @gdise some marked trends over tithe.

Observe the upward drift in the proportion repatanhealth problem (up from around 50%
in 1991 to around 60% in 2005), and the large ckarig the distribution of educational
qualifications. The fraction of the sample with malucational qualifications or low

gualifications declined from around 53% in 19912696 in 2005, whereas the proportion
with high qualifications rose correspondingly. Téhavas a rise too in the proportion with
missing data on educational qualifications: thiems the growing prevalence of proxy
interviews to maintain response rates as the BHR&ned. The other main variation over
time was in local area unemployment rates, whiatlimed from almost 10% at the start of
the 1990s to just over 2% in 2005. In contrast, rtteans of virtually all the demographic
variables (age, number and age of children, beusifittype) changed very little over time.

With respect to the earlier discussion about thiatiomship between changes in the
distribution of characteristics and transition satdable 3 suggests that SA entry rates
declined over time because of the marked improveérmeaducational qualifications and the
decline in local unemployment rates. (These offsst effects that might have been expected
from the increase in the prevalence of health mmoikl) The levelling off in the rate of
decline in the average local unemployment rateratdlf97 is consistent with the levelling
off in the decline in the SA entry rate around tyesr.

Panel B of Table 3 shows information in the samen&d as Panel A, but now calculated for
the (much smaller) subsample of SA recipients. Canegb to non-recipients and for the
period as whole, the proportion of women is lai@®% rather than 50%), and the proportion
with relatively low educational qualifications isgher (40% rather than 13% have no
gualifications). There are also striking differescda the demography of the samples. In
particular, a quarter of the recipients belong &mifies with three or more children
(compared to 8% of recipients) and the proportidtin & child aged under five years is 25%
rather than 18%. About one quarter of recipients lane parents but only 3% of non-
recipients. The proportion of SA recipients living owned accommodation averages one
third for the period as a whole compared with 8@yorfon-recipients. In addition, recipients
tend to live in areas with slightly higher unempimgnt rates than non-recipients. In sum, and
as expected from the earlier discussion, SA redsippbncentrated among individuals with
characteristics associated with disadvantage gnatour market in particular.

As far as trends are concerned, there are singlsrénd differences between SA recipients
and non-recipients. For both groups, the prevaleftealth problems rose over time, but the
increase is larger for recipients (from 53% to 7@%mpared to from 50% to 59%). The
proportion with no educational qualifications feibr both groups; so too did local
unemployment rates. There are some distinctive deapbic trends: the proportion of
recipients in households with children, and withuryg children in particular, declined over
time. There was also a marked decline in the fvactif the sample who were lone parents
(from 35% in 1991 to 18% in 2005). In part, thigyhti be explained by a shift in low income
families with children (and lone parents in paray from receipt of SA to receipt of in-
work benefits, though observe that the declinehia fractions with children and of lone

24 Some of these trends may reflect a selective peooésample drop-out: for instance, respondentis hiv
educational qualifications, other things equal,ehahigh probability of attrition.
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parents is relatively steady over the period, rathan changing sharply at the dates when
major policies were introduced. Another marked dramong recipients is the decline in the
proportion living in owned accommodation, from 41841991 to 22% in 2005. Put another

way, the association between SA receipt and livingocial housing has increased (as is
relatively well-known).

With respect to the earlier discussion about thpaich of changes in the distribution of
characteristics, Panel B suggests that two trendparticular may help account for the
decline in the aggregate SA exit rate over time:rtee in proportion of recipients with health
problems, and (especially) the large rise in thepprtion in non-owned accommodation.
This is consistent with a ‘creaming’ hypothesis aading to which the SA recipient
population is increasingly made up of individuaadt equipped for work.

We now turn from these descriptive statistics ® rtultivariate modelling to investigate the
factors determining SA entry and exit rates in noetail.
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Table 3

Explanatory variables, means by survey year

A. SA non-recipients N = 70,235 person-years)

(a) respondent characteristics (SA non-recipients)

Year Age Female Health Educational qualifications
(years) problems
None CSE(s), A-level(s) Missing
O-levels or higher

1991 39.69 0.50 0.50 0.22 0.31 0.40 0.07
1992 40.36 0.50 0.51 0.21 0.29 0.41 0.09
1993 40.55 0.50 0.53 0.18 0.28 0.41 0.13
1994 40.56 0.50 0.52 0.17 0.28 0.44 0.11
1995 40.73 0.50 0.52 0.16 0.28 0.45 0.11
1996 40.68 0.50 0.54 0.15 0.29 0.47 0.09
1997 40.87 0.50 0.56 0.14 0.28 0.49 0.09
1998 40.96 0.50 0.56 0.13 0.27 0.50 0.09
1999 40.94 0.50 0.55 0.12 0.26 0.52 0.09
2000 41.11 0.50 0.58 0.10 0.25 0.55 0.10
2001 41.12 0.50 0.58 0.09 0.24 0.56 0.11
2002 41.12 0.50 0.60 0.08 0.23 0.57 0.12
2003 41.30 0.51 0.58 0.08 0.21 0.59 0.12
2004 41.30 0.51 0.57 0.07 0.20 0.60 0.14
2005 41.89 0.52 0.59 0.06 0.20 0.60 0.13
All 40.86 0.50 0.55 0.13 0.26 0.50 0.10
(b) spouse’s characteristics (SA non-recipients)

Year Age Educational qualifications

(years)  None CSE(s), A-level(s) Missing
O-levels  or higher

1991 32,51 0.18 0.25 0.32 0.03

1992 32.90 0.18 0.24 0.32 0.03

1993 32.92 0.15 0.23 0.32 0.05

1994 32.89 0.14 0.23 0.35 0.04

1995 33.02 0.13 0.23 0.35 0.05

1996 32.88 0.12 0.23 0.38 0.04

1997 33.05 0.12 0.23 0.38 0.04

1998 33.16 0.11 0.23 0.40 0.04

1999 33.22 0.10 0.21 0.41 0.04

2000 33.10 0.09 0.20 0.43 0.05

2001 33.14 0.08 0.19 0.45 0.05

2002 32.97 0.07 0.18 0.45 0.05

2003 33.29 0.06 0.17 0.47 0.05

2004 33.03 0.05 0.16 0.48 0.05

2005 33.67 0.05 0.16 0.48 0.06

All 33.04 11.09 21.21 39.70 0.04

Spouse’s characteristics set equal to zero if OSP.
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Table 3A continued

(c) characteristics of respondent’s benefit unit (& non-recipients)

Year No. children in benefit unit Youngest Benefit unit type Couple
child <5
One Two Three or Lone Couple Single with
more parent children

1991 0.17 0.23 0.10 0.19 0.03 0.81 0.17 0.47
1992 0.17 0.20 0.08 0.18 0.02 0.80 0.17 0.43
1993 0.18 0.20 0.08 0.18 0.03 0.80 0.17 0.43
1994 0.19 0.19 0.08 0.18 0.03 0.80 0.17 0.44
1995 0.19 0.19 0.08 0.18 0.03 0.80 0.17 0.43
1996 0.18 0.20 0.08 0.17 0.03 0.80 0.17 0.43
1997 0.18 0.19 0.08 0.17 0.03 0.80 0.18 0.42
1998 0.19 0.18 0.08 0.18 0.03 0.80 0.17 0.42
1999 0.18 0.19 0.08 0.17 0.03 0.80 0.17 0.42
2000 0.19 0.19 0.08 0.17 0.03 0.79 0.18 0.43
2001 0.20 0.19 0.07 0.17 0.03 0.80 0.17 0.43
2002 0.19 0.20 0.07 0.18 0.03 0.79 0.18 0.43
2003 0.18 0.21 0.07 0.17 0.03 0.79 0.17 0.43
2004 0.19 0.21 0.07 0.18 0.03 0.79 0.18 0.43
2005 0.20 0.22 0.07 0.18 0.04 0.80 0.17 0.45
All 0.18 0.20 0.08 0.18 0.03 0.80 0.17 0.43

Children’s variables set equal to zero if no cléldin benefit unit.

(d) other characteristics (SA non-recipients)
Year House Lives Unemployment

owned in rate (%) in

London TTWA area
1991 0.82 0.11 7.95
1992 0.81 0.11 9.39
1993 0.79 0.11 9.53
1994 0.81 0.10 8.52
1995 0.81 0.10 7.62
1996 0.83 0.10 5.40
1997 0.82 0.10 3.93
1998 0.82 0.10 3.49
1999 0.82 0.10 3.19
2000 0.83 0.10 2.76
2001 0.82 0.09 2.49
2002 0.82 0.09 2.47
2003 0.82 0.09 2.38
2004 0.81 0.08 2.14
2005 0.86 0.08 2.30
All 0.82 0.10 5.01
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B. SA recipients (N = 5,663 person-years)

(a) respondent characteristics (SA recipients)

Year Age Female Health Educational qualifications
(years) problems
None CSE(s), A-level(s) Missing
O-levels or higher

1991 36.98 0.61 0.53 0.43 0.36 0.18 0.03
1992 37.82 0.58 0.55 0.43 0.34 0.21 0.02
1993 38.55 0.59 0.58 0.41 0.34 0.23 0.02
1994 39.16 0.61 0.60 0.40 0.31 0.25 0.03
1995 38.87 0.61 0.64 0.38 0.32 0.29 0.02
1996 39.63 0.61 0.71 0.39 0.32 0.26 0.02
1997 39.75 0.59 0.73 0.36 0.32 0.29 0.03
1998 39.38 0.62 0.74 0.34 0.34 0.29 0.04
1999 39.93 0.61 0.74 0.35 0.32 0.29 0.04
2000 39.70 0.62 0.74 0.35 0.29 0.31 0.05
2001 40.32 0.60 0.76 0.36 0.32 0.30 0.03
2002 41.30 0.61 0.77 0.38 0.29 0.30 0.03
2003 41.16 0.61 0.74 0.36 0.30 0.30 0.05
2004 40.70 0.61 0.74 0.33 0.31 0.30 0.06
2005 41.78 0.58 0.76 0.32 0.23 0.36 0.10
All 39.35 0.60 0.67 0.38 0.32 0.27 0.03

(b) spouse’s characteristics (SA recipients)

Year Age Educational qualifications
(years) None CSE(s), A-level(s) Missing
O-levels  or higher

1991 20.65 0.23 0.18 0.10 0.01
1992 21.11 0.23 0.19 0.11 0.01
1993 22.53 0.24 0.20 0.12 0.01
1994 21.22 0.21 0.16 0.13 0.02
1995 22.13 0.22 0.17 0.16 0.01
1996 22.07 0.23 0.16 0.15 0.00
1997 20.88 0.19 0.14 0.15 0.01
1998 20.22 0.18 0.15 0.15 0.01
1999 20.60 0.18 0.16 0.13 0.02
2000 20.83 0.21 0.14 0.13 0.01
2001 22.51 0.22 0.15 0.14 0.01
2002 23.13 0.23 0.13 0.16 0.02
2003 22.98 0.19 0.14 0.18 0.02
2004 24.12 0.23 0.15 0.16 0.00
2005 25.36 0.21 0.13 0.19 0.02
All 21.80 21.60 16.26 13.97 0.01

Spouse’s characteristics set equal to zero if OSP.

35



Table 3B continued

(c) characteristics of respondent’s benefit unit (& recipients)

Year No. children in benefit unit Youngest Benefit unit type Couple
child <5
One Two Three or Lone Couple Single with
more parent children

1991 0.24 0.26 0.21 0.35 0.29 0.55 0.16 0.41
1992 0.24 0.19 0.19 0.29 0.23 0.55 0.22 0.39
1993 0.23 0.20 0.20 0.28 0.23 0.58 0.20 0.40
1994 0.22 0.20 0.19 0.24 0.26 0.53 0.21 0.35
1995 0.22 0.21 0.22 0.29 0.23 0.56 0.21 0.42
1996 0.24 0.18 0.18 0.25 0.24 0.56 0.21 0.37
1997 0.24 0.22 0.20 0.30 0.27 0.51 0.22 0.39
1998 0.23 0.22 0.20 0.27 0.27 0.51 0.22 0.38
1999 0.21 0.20 0.20 0.22 0.26 0.50 0.23 0.35
2000 0.21 0.23 0.19 0.24 0.26 0.51 0.23 0.36
2001 0.15 0.22 0.18 0.17 0.21 0.54 0.25 0.35
2002 0.17 0.19 0.15 0.13 0.21 0.54 0.25 0.31
2003 0.24 0.18 0.14 0.16 0.23 0.54 0.23 0.32
2004 0.23 0.19 0.16 0.19 0.22 0.58 0.20 0.36
2005 0.19 0.18 0.16 0.17 0.18 0.59 0.23 0.36
All 0.22 0.21 0.19 0.25 0.25 0.54 0.21 0.37

Children’s variables set equal to zero if no cléldin benefit unit.

(d) other characteristics (SA recipients)
Year House Lives Unemployment

owned in rate (%) in

London TTWA area
1991 0.41 0.13 8.55
1992 0.38 0.15 9.98
1993 0.41 0.14 10.23
1994 0.37 0.13 9.26
1995 0.36 0.13 8.19
1996 0.30 0.12 5.58
1997 0.32 0.11 4.22
1998 0.31 0.09 3.85
1999 0.25 0.13 3.59
2000 0.32 0.09 2.96
2001 0.27 0.08 2.85
2002 0.29 0.07 2.67
2003 0.26 0.06 2.67
2004 0.20 0.09 2.31
2005 0.23 0.08 2.54

All 0.33 0.11 6.15
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5. Model estimates and their interpretation

In this section we present three main groups oimasés. First, in order to check the

robustness of results to the choice of estimater report estimates of a basic specification
corresponding to equation (7) using five differegtimators: a pooled probit model, a
dynamic random effects probit model assuming thdial conditions are exogenous, and
then three models that assume endogenous initradittens (the Orme, Wooldridge and

Heckman estimators). As it happens, results aengisve to the choice of estimator, and we
focus on estimates derived using the Heckman apbrtizereafter. The second group of
estimates, also based on the equation (7) spdmiicahelp assess whether the choice of
unbalanced or balanced panel affects the resulisede Third, we present estimates of
specifications in which the basic model is augmeénteh interaction effects that allow the

degree of state dependence (and hence entry latgst@ vary over time, and also to vary
between different groups within the population. Jdepecifications were characterized in
equations (16) and (17).

The basic specification

Estimates of the equation (7) specification arenshim Table 4 (main equation) and in Table
5 (initial conditions equation). Explanatory valed are defined so that the reference
categories characterize the situation of a sindiddless adult with no educational
gualifications. (The spousal variables are all égoizero in this case.) The first row of the
table shows the estimate »f the degree of state dependence. The first colpmowvides the
estimates from a pooled probit estimator, in wmchassumptions are made about the joint
distribution of the ¥1, Vi2, ..., Yiti) for each individual and there is no individuaksjic
random effect specified. This provides consistauit ibefficient estimates (Biewen 2004).
Column (2) provides estimates of the dynamic ranadfacts probit model assuming that
initial conditions are exogeneous, and the remgicmlumns show the results derived using
the three estimators accounting for endogenouslicibnditions.

Looking at the Table 4 as a whole, it is strikirmphsimilar the estimates are in terms of both
magnitude and statistical significance. For examiile estimates of — the coefficient on
lagged SA receipt status — lie in the narrow rabgiveen 1.22 and 1.24 according to the
three models allowing for endogenous initial coiodis (columns 3-5, row 1), and are each
strongly statistically different from zero. Obsertiew the corresponding estimate when
initial conditions are ignored provides a substnbver-estimate ok: it is around 1.45 in
this case (column 2). Because the pooled probitainases a different normalisation from the
random effects models, each coefficient estimaim fthis model needs to be multiplied by
(1 —p)*° to make it comparable with its counterpart in cohs (3)—(5), i.e. a factor of about
0.79 if one uses the Heckman estimate. Thus theegqwobit coefficient estimate of 1.87
corresponds to a scaled estimate of about 1.470fi.the same order as for the model with
exogenous initial conditions.

The magnitude of the effect of past SA receipt banassessed using the concepts of the
average partial effect (APE) and predicted prolighihtio (PPR) explained earlier. We focus
on the results from the Heckman estimator. In ¢thse, the estimates in column (5) imply an
average probability of SA receipt tatonditional on receipt a1 of 19.2%, and the average
probability of receipt conditional on non-receipt tal is 4.8%. The APE is thus 14.4
percentage points (= 0.192 — 0.048) and the PRROig= 0.192/0.048). Thus, on average,
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and controlling for heterogeneity, past receiptassociated with a difference in receipt
probability of almost 15 percentage points or, gdifterently, the probability is some four
times higher than if there was no receipt lastquerThese estimates are of roughly the same
order of magnitude as reported by Stewart (200hleTdl, column 3) in his study of
unemployment dynamics using BHPS data. They reptesdstantially smaller estimates of
state dependence than do the ‘raw’ transition rat&3A persistence and entry which do not
control for heterogeneity. For the period as a whtthe former is 65.5% and the latter is
2.4%, representing a difference of some 63 pergemaints, or a ratio of 27 to 1.

What other factors have statistically significarsis@ciations with the probability of SA
receipt? All the models point to lower probabiltief receipt for women compared to men.
There is a clear pattern associated with educdtignalifications: respondents with more
gualifications are less likely to be in receipt. &img those with a spouse present, a more
qualified spouse also reduces the probability akig. Respondents missing educational
qualifications information (mostly proxy respond®rare very unlikely to be in receipt, other
things equal. Differences in age and health areassbciated with statistically significant
differences in the probability of receipt however.

The presence of a child aged under 5 years is iassdavith a higher chance of receiving SA
but, interestingly, the number of children is nbhe point estimates on the three indicator
variables suggest that having more children is@atsd with a higher probability of receipt,
but the associations are not statistically sigarfity different from zero. The exception is the
case of a lone parent benefit unit: the combinatbra single adult and the presence of
dependent children leads to significantly higheobabilities of SA receipt compared to
single adults without children who, in turn, havgn#icantly higher probabilities of receipt
than those who are married.

In addition, SA receipt probabilities are lower farspondents living in owner-occupied
accommodation, in a region outside London, or iragel-to-work-area with a relatively low
unemployment rate. (The latter result is unsumpgsindividuals living in areas where there
are more jobs — and so less unemployment — are hketg to get a job themselves and
hence less likely to receive SA.)

The coefficients on the survey year indicators bezmegative in sign from 1998 onwards,
which appears consistent with the hypothesis tleat Nabour’s policy reforms had an effect.
However, the timing is not entirely as expected (MZRwas introduced in October 1999) and,
in any case, none of the estimated coefficienteds#ignificantly from zero. So, there is no
strong evidence from these estimates that caletioes effects played a major role in
explaining the downward trend in overall SA entndaexit rates shown earlier in Figure 6.
We return to this issue later when discussing tbdehwith an extended specification.

Observe that the time-averaged variables — repiiegerrelatively fixed underlying
differences between individuals — play an importate in the basic model. They do help to
control for potential correlations between the wwlied individual-specific error and
observable characteristics: many of the coeffigeah the time-averaged variables are
statistically significant. Note also that the siginthe coefficient associated with each of the
time-averaged variables is the same as the sigthefcoefficient associated with the
corresponding year-specific variable reported earh the table, albeit with one exception.
Living in London (time-averaged) is strongly assted with lower SA receipt probabilities,
but, having controlled for this proclivity, livingh London in a given survey year is not
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associated with a higher SA receipt probabilityatidition, we observe that, whereas having
three or more children in any given year is appdyenot associated with receipt
probabilities, the time-averaged version of thisiatale has relatively large and statistically
significant coefficient.

In Table 5, we report estimates of the initial atinds equation. Column (1) refers to the
case in which the equation is estimated by an iedégnt probit estimator. The estimates are
used to derive the generalised error term incluaed regressor in the Orme model (cf. Table
4, column 3). Column (2) shows the estimates frbm ihitial conditions equation for the
Heckman estimator, and which was estimated joinilyn the model for which estimates
were reported in Table 4, column 5. Correspondisgnates for the two models are
generally similar to each other in magnitude aatigical significance.

The results are broadly consistent with those inldd, but there are some differences. For
example, having lower educational qualificationsassociated with higher chances of SA
receipt when first observed in the panel as welivék higher chances of receipt at each
annual interview thereafter. Similarly, owner-ocatipn and lower local unemployment rates
are associated with lower rates of receipt in bzdbes. On the other hand, whereas lone
parenthood is associated with a higher probabdityinitial period receipt (with a large
coefficient), being married is not. Observe toa tie estimates of the survey year intercept
shifters are now statistically significant, butrés no obvious pattern over time in the point
estimates.

The final part of Table 5 shows the coefficientiraates of the instruments for initial

conditions. Focusing on the results for the Heckmeatimator, we find that few of the

indicator variables are individually statisticaffignificant at conventional levels. However, a
Wald test of the joint hypothesis that each of ¢hefficients on the instruments is equal to
zero cannot be rejected: the test statistic is2Lvith a p-value of 0.065. So, the initial

conditions equation is arguably on the borderlihbeing identified by the instruments. The
implication of this finding is that non-linearitiem functional form are important for

identification of our model. Nevertheless, we asn@iine about this finding; we are
reassured because the coefficient estimates framHickman estimator are remarkably
similar to the estimates from the Orme and Woolki@stimators, and the initial conditions
problem does not arise in the same way in thosescas
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Table 4
Dynamic effects probit models of the probability ofreceipt of SA at yeart interview

Pooled Initial conditions Initial conditions ergémous
exogenous Orme Wooldridge Heckman
1) 2 3) 4) ®)
Received SA at-1 1.8694  *** 1.4539 ik 1.2361 el 1.2195 ok 1.287 ik
(0.024) (0.034) (0.036) (0.036) (0.033)
Age (years) —0.0008 —0.0038 —0.0029 —-0.0024 —0.0029
(0.002) (0.002) (0.002) (0.002) (0.002)
Female —0.0609  *** —-0.0943 ** 01050 ***  -0.1055 ***  _(Ql051 @ ***
(0.023) (0.033) (0.036) (0.036) (0.037)
Has health problem(s) 0.0517 0.0580 0.0561 @058 0.0561
(0.032) (0.036) (0.037) (0.037) (0.037)
Educational qualifications
O-level(s), CSE, etc. —0.2056  *** —-0.2698 Wk @22 % —0.2487 R —0.2994
(0.028) (0.042) (0.045) (0.045) (0.047)
A-level(s) or higher -0.3368  *** —0.4640 ¥ _0.88 *  -0.4332 ko _0.5204 @
(0.028) (0.042) (0.045) (0.045) (0.045)
Missing -0.8152  *** —1.0989 wx _1.1942 R+ 1118 v —1.2154
(0.051) (0.070) (0.074) (0.073) (0.069)
Spouse’s age (years) 0.0027 0.0029 0.0032 0.0041 0.0033
(0.002) (0.003) (0.003) (0.003) (0.003)
Spouse: no educational qualifications 0.5590 ok 6358 ok 0.6798 *rx 0.6925 *kk 0.6840 ok
(0.116) (0.131) (0.133) (0.134) (0.129)
Spouse has O-level(s), CSE, etc 0.5224 ik 0.6331 ** * 0.6705 *kx 0.6777 *kx 0.6752 *kk
(0.110) (0.124) (0.127) (0.127) (0.119)
Spouse has A-level(s) or higher 0.3928  *** 0.4630 ** % (0.4888 « *** 0.4976 ik 0.4921 ok
(0.109) (0.123) (0.125) (0.126) (0.119)
Spouse’s missing educational qualifications 0.0697 0.0709 0.0648 0.0618 0.0675
(0.130) (0.146) (0.150) (0.150) (0.153)
Number of children in BU = 1 -0.0274 —-0.0097 (00))3) 0.0003 0.0009
(0.051) (0.058) (0.060) (0.060) (0.057)
Number of children in BU = 2 0.0021 0.0088 0829 0.0292 0.0276
(0.057) (0.065) (0.066) (0.066) (0.064)
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Number of children in BU = 3 or more
Age of youngest child <5

BU type: lone parent

BU type: couple

House tenure: owned

Lives in London (inner or outer)
Unemployment rate in TTWA (%)

Survey year
1993

1994
1995
1996
1997
1998
1999
2000
2001

2002

0.0292
(0.073)
0.2405  ***
(0.041)
0.5451  ***
(0.079)
—0.6253  ***
(0.144)
~0.1018  **
(0.050)
0.2752  *
(0.145)
0.0288  ***
(0.008)

0.0164
(0.045)
~0.0387
(0.046)
~0.0073
(0.048)
0.0124
(0.056)
0.0097
(0.063)
~0.0469
(0.066)
—0.0484
(0.068)
0.0414
(0.069)
—0.0467
(0.072)
~0.0422
(0.073)

0.0558
(0.082)
0.2846 ok
(0.046)
0.6725 ok
(0.089)
-0.7376 sk
(0.174)
~0.1856 ek
(0.057)
0.3008 *
(0.164)
0.0336 ok
(0.010)

0.0014
(0.049)
~0.0645
(0.051)
~0.0430
(0.054)
~0.0193
(0.064)
~0.0273
(0.074)
~0.1021
(0.078)
~0.1183
(0.081)
~0.0228
(0.084)
~0.1235
(0.087)
~0.1267
(0.088)
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0.0893

(0.084)
®97
(0.047)
0.7160
(0.091)
~0.7885
(0.180)

—0.2144%**

(0.058)

0.3295

(0.169)

0.0391

(0.011)

0.0245
(0.051)
-0.0329
(0.052)
~0.0062
(0.055)
0.0265
(0.067)
0.0198
(0.077)
-0.0567
(0.082)
-0.0715
(0.084)
0.0222
(0.087)
-0.0789
(0.091)
~0.0932
(0.092)

0.0925

(0.084)

0.3061

(0.047)

0.7427

(0.091)

—-0.8337

(0.181)

—-0.2157

(0.058)

0.3301

(0.169)

0.0329

(0.011)

0.0191
(0.051)
~0.0489
(0.052)
~0.0325
(0.055)
-0.0178
(0.067)
~0.0350
(0.077)
~0.1162
(0.082)
~0.1348
(0.084)
~0.0453
(0.087)
~0.1482
(0.091)
~0.1640
(0.092)

*k%

K%k

*kk

K%k

*kk

0.0925
(0.082)
0.2997
(0.044)
0.7103
(0.082)
-0.7970
(0.177)
-0.2153
(0.055)
0.3318
(0.137)
0.0394
(0.011)

0.0264
(0.049)
-0.0294
(0.053)
~0.0049
(0.056)
0.0297
(0.068)
0.0222
(0.080)
-0.0535
(0.085)
-0.0718
(0.090)
0.0214
(0.091)
-0.0703
(0.097)
~0.0900
(0.097)

*k%

*kk

*kk

*k%

*%

*kk



2003
2004
2005

Time—averaged characteristics
Has health problem(s)

Spouse: no educational qualifications
Spouse has O-level(s), CSE, etc.

Spouse has A-level(s) or higher

Spouse’s missing educational qualifications

BU type: couple

BU type: lone parent

Number of childrenin BU = 1
Number of children in BU = 2
Number of children in BU = 3 or more
Age of youngest child <5

House tenure: owned

Lives in London (inner or outer)

Unemployment rate in TTWA (%)

0.0642
(0.072)
~0.0390
(0.075)
0.0803
(0.073)

0.2321
(0.044)

—0.1393

(0.150)

—-0.2996

(0.145)

—0.2466

(0.143)

(0.182)
0.0250
(0.148)
0.0159
(0.104)
0.0722
(0.070)
0.0119
(0.074)
0.3202
(0.090)
~0.1211
(0.069)
~0.5938
(0.057)
~0.3062
(0.149)
0.0131
(0.008)

—08199

*k%

*k*%

*kk

*%

*

0.0006
(0.088)
~0.1240
(0.092)
0.0228
(0.089)

0.3033
(0.056)
193D
(0.188)
—®406
(0.183)
-0.3309
(0.180)
~0.3619
(0.233)
0.1200
(0.187)
0.2966
(0.134)
0.0109
(0.091)
~0.0324
(0.094)
3048
(0.113)
-0.1037
(0.090)
-0.7673
(0.070)
-0.318
(0.173)
0.0221
(0.010)
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0.0386
(0.092)
-0.0833
(0.096)
0.0623
(0.093)

*%x% 0.3116 *%k%
(0.059)
~0.1937
(0.199)

¥ _0.4516  **
(0.193)

*  _0.3587  *
(0.190)
~0.3629
(0.246)
0.1414
(0.197)

¥ 0.4064
(0.141)
2G5
(0.096)
04210
(0.099)

*%% 0'3662 *%k%
(0.118)
—829
(0.095)

*kk _0.175 **k%
(0.072)

x  _0.3489  *
(0.179)

o 0@29 %
(0.010)

~0.0310
(0.092)
~0.1550
(0.096)
~0.0091
(0.093)

0.2744  *
(0.059)
~0.2542
(0.199)
-0.4646  **
(0.194)
~0.3594  *
(0.190)
~0.3620
(0.247)
0.1751
(0.197)
0.1137
(0.141)
~0.0558
(0.096)
~0.0908
(0.099)
0.2399  **
(0.119)
-0.0764
(0.096)
—0.6422
(0.073)
-0.3331  *
(0.179)
0.0208  **
(0.010)

0.0417
(0.097)
-0.0868
(0.103)
0.0646
(0.097)

0.3206  **
(0.061)
-0.1877
(0.201)
~0.4530  **
(0.195)
~0.3629  *
(0.194)
-0.3643
(0.261)
1278
(0.200)
0.4045 %
(0.138)
~0.0103
(0.096)
~0.0259
(0.102)
0.3817  ***
(0.123)
~0.0996
(0.101)
~0.8041  **
(0.070)
~0.3511  **
(0.146)
0.0227  **
(0.010)



Generalised error frof= 1 probit 0.4192 *rx
(0.028)
Received SA at=1 0.8136 ok
(0.053)
Constant —1.4215  *** -1.3653 *¥x o _1.4709 =+ -1.5089 w4705
(0.102) (0.137) (0.146) (0.147) (0.147)

ay 0.6402 wx o 0.7176 ok 0.7207 el 0.7795 rkk

(0.028) (0.028) (0.028) (0.030) ok
P 0.2907 ¥ 0.3399 ok 0.3418 ok 0.3780

(0.018) (0.018) (0.018) (0.018)
Log-likelihood —8887.678 —-8682.186 —8550.674 338622 -10747.078
No. person-years 66952 66952 66952 66952 75988
No. persons 9036 9036 9036 9036 9036

Standard errors shown in parenthesgs<*0.10, **p < 0.05, *** p < 0.01.. Models (1)—(4) estimated using observetiort > 1 only.
Initial conditions equation estimates shown in Eabbelow
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Table 5
The probability of SA receipt att = 1 (initial conditions)

Exogenous Heckman
@) 2
Age (years) 0.0005 -0.0012
(0.003) (0.004)
Female —0.0190 —0.0310
(0.047) (0.057)
Has health problem(s) 0.2102 *kk 0.2546 *rx
(0.044) (0.052)
Educational qualifications
O-level(s), CSE, etc -0.2239 **  —-0.2604 bl
(0.058) (0.069)
A-level(s) or higher -0.4974  *** -0.5989 *kk
(0.062) (0.076)
Missing -0.7647  **  —0.9503 ok
(0.095) (0.117)
Spouse’s age (years) —0.0044 —0.0043
(0.004) (0.005)
Spouse: no educational qualifications 0.1881 Q257
(0.141) (0.175)
Spouse has O-level(s), CSE, etc. —-0.0398 -0.0122
(0.140) (0.173)
Spouse has A-level(s) or higher -0.1612 —-0.1493
(0.139) (0.172)
Spouse’s missing educational qualifications —0.4177** —0.4538 *
(0.209) (0.256)
Number of children in BU =1 0.2260 ik 0.2320 *rk
(0.071) (0.082)
Number of children in BU = 2 0.2467 ok 0.2768 ok
(0.073) (0.085)
Number of children in BU = 3 or more 0.4771 ok Q% ok
(0.086) (0.109)
Age of youngest child < 5 0.1974 i 0.2405 wrx
(0.063) (0.077)
BU type: lone parent 1.0247 rrk 1.2230 Fork
(0.101) (0.126)
BU type: couple -0.0682 -0.1143
(0.207) (0.239)
House tenure: owned -0.6464  **  -0.7677 ok
(0.044) (0.056)
Lives in London (inner or outer) —-0.0740 —0.0902
(0.068) (0.085)
Unemployment rate in TTWA (%) 0.0585 i 0.0622 ok
(0.011) (0.013)
Survey year
1993 0.2212 * 0.2535 *
(0.102) (0.117)
1994 0.1872 0.1327
(0.114) (0.130)
1995 0.2849 * 0.3142 *
(0.115) (0.136)
1996 0.2900 * 0.3429 *
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(0.118) (0.145)
1997 0.4928 ok 0.4851 ok
(0.128) (0.161)
1998 0.2687 * 0.2649
(0.142) (0.171)
1999 0.3891 ik 0.3622 i
(0.138) (0.172)
2000 0.3348 o 0.2826
(0.150) (0.201)
2001 0.3298 o 0.3317 *
(0.148) (0.179)
2002 0.1728 0.1499
(0.167) (0.194)
2003 0.3824 e 0.2778
(0.163) (0.210)
2004 or 2005 0.4771 ok 0.4727 o
(0.151) (0.192)
Instruments for SA receipt statustat 1
Mother’'s employment status missing 0.0715 0.0208
(0.131) (0.162)
Mother not employed 0.1303 il 0.1307 **
(0.046) (0.054)
Mother not alive 0.2730 * 0.2804
(0.148) (0.184)
Father’'s employment status missing 0.2084 07175
(0.102) (0.127)
Father not employed 0.0503 -0.0315
(0.113) (0.137)
Father not alive —0.0296 —0.0551
(0.107) (0.122)
Had job when first left full-time education -0.®79 —0.0559
(0.059) (0.070)
SEG f'job: manager or professional 0.0165 0.0217
(0.150) (0.173)
SEG f'job: non-manual -0.0670 -0.1028
(0.066) (0.077)
SEG f'job: manual 0.0965 0.0643
(0.061) (0.071)
SEG f'job: other 0.1559 0.1749
(0.121) (0.141)
Constant —1.3653  *** -1.4793 rrx
(0.174) (0.206)
Wald test for IC instrument validity
x4(11) 27.68 18.77
p-value 0.0036 0.0654
Log-likelihood —2194.27
No. cases 9036 9036

Standard errors in parenthesep.< 0.10, **p < 0.05, *** p < 0.01.. Model (1) estimated
assuming initial conditions exogenous, and was tseerive the generalised error used for
estimation using the Orme approach: see modeh(Bable 4 above. Model (2) estimated jointly
with (5) in Table 4 above. Test for instrument dli is a test that coefficients on all instruments
are jointly zero.
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Unbalanced versus balanced samples

In Table 6, we retain the Heckman estimator and liksic specification, but explore
sensitivity to the type of sample used. (Initiahddions equations corresponding to each of
these estimates are reported in Appendix Table Bie)estimates reported in column 1 were
derived from an unbalanced panel, as above, wighetkception that we only use adults
whose sequences began in wave 1. This reduceaniqdessize substantially, to 5,067 adults
contributing 51,509 person-wave observations. Ttgnates reported in column 2 are from
an even smaller sample — the balanced fifteen-vgareple of 1,996 adults contributing
29,940 person-wave observations. (We return taudson of column 3 shortly.)

Reassuringly, the estimates from columns 1 ane davadly consistent with each other, and
with those from Table 4, column 5 discussed earilieterms of the point estimates and their
statistical significanc& The state dependence effect is similar. For examitle APE
corresponding to the column 1 estimates is 13.0gmage points and the PPR, 5.1; for the
column 2 estimates, the APE and PPR are 19.1 pagerpoints and 4.4. (The earlier
estimates were 14.4 percentage points and 4.0.)

The most obvious differences across the columnseranthe estimates for the local
unemployment rate and for the survey year indisatdhe local unemployment rate loses
statistical significance (absolutgatios, not shown, are smaller) but, on the otteerd, the
survey year dummies are now jointly statisticalyngficant and their coefficients tend to be
larger (more negative) towards the end of the pecimmpared to the beginning — which is
consistent with the downward trend in unemploynrates over the period (and the declining
SA exit and entry shown in Figure 6). This raides question whether it is more difficult to
identify separate effects of time and unemploynratgs for these samples — there may be
less independent variation in the series, anddhepte sizes are smaller.

The other noticeable difference from the resultscuksed earlier concerns the initial
conditions estimates for the unbalanced sample waithsequences starting at wave 3.
According to the Wald test, instrument validity n®@w not rejected at the 1% level of
significance (thg-value is 0.020). On the other hand, for the fifteeave balanced panel the
p-value for the test is 0.94.

Notwithstanding these results, the coefficientreates are close to those derived using the
Wooldridge and Orme estimators (not shown). So,owerall conclusion is that the choice of
sample does not have a major impact on the comclssirawn. We therefore proceed to
investigate variations on the basic specificatisimg the complete unbalanced panel.

% We also applied the Orme and Wooldridge estimatotsese two samples, and the estimates weressituil
their Heckman estimator counterparts. The estimatesot reported for brevity.
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Table 6
Dynamic effects probit models of the probability ofreceipt of SA at yeart survey interview
(Heckman estimator), by type of estimation sample

Unbalanced
panel, all
sequences start at

Fifteen-wave
balanced panel

Unbalanced
panel, excluding
sequences with

wave 1 continuous
receipt
1) 2 3)
Received SA at-1 1.2542 ok 1.3553 ik 0.5025 ok
(0.042) (0.058) (0.055)
Age (years) —-0.0045 0.0006 —0.0064  ***
(0.004) (0.007) (0.002)
Female -0.0837 * -0.0285 -0.0871 ok
(0.045) (0.066) (0.032)
Has health problem(s) 0.0567 0.0368 0.0539
(0.044) (0.062) (0.043)
Educational qualifications
O-level(s), CSE, etc. -0.2530  **  _0.2653 Wk @42 ok
(0.055) (0.083) (0.044)
A-level(s) or higher —-0.4325 ¥k —0.4334 x o —0.BB i
(0.054) (0.081) (0.044)
Missing -1.2007  **  —0.9469 W —0.7906 ok
(0.089) (0.152) (0.077)
Spouse’s age (years) 0.0045 0.0094 0.0012
(0.004) (0.006) (0.003)
Spouse: no educational qualifications 0.8555 *x o 7362 rxx 0.3742 **
(0.148) (0.217) (0.159)
Spouse has O-level(s), CSE, etc. 0.9399 i 0.8745*** 0.3377 *x
(0.143) (0.200) (0.150)
Spouse has A-level(s) or higher 0.7161 ok 0.5776 ** 0.2864 *
(0.143) (0.200) (0.148)
Spouse’s missing educational qualifications 0.2544 0.1351 -0.0747
(0.182) (0.249) (0.178)
Number of children in BU = 1 0.0018 —-0.0941 -691
(0.065) (0.080) (0.066)
Number of children in BU =2 0.0215 -0.1218 -664
(0.075) (0.095) (0.073)
Number of children in BU = 3 or more 0.1013 -0.007 0.0477
(0.097) (0.119) (0.097)
Age of youngest child <5 0.3051 ok 0.2297 ok ®B4 ok
(0.056) (0.067) (0.055)
BU type: lone parent 0.5723 Frk 0.7557 *hk 0.6276  **
(0.100) (0.129) (0.105)
BU type: couple -1.1259  **  _1.0232 W —0.3429 *
(0.226) (0.334) (0.196)
House tenure: owned —-0.2836 Frk -0.2796 rhk —0.1306 **
(0.073) (0.096) (0.063)
Lives in London (inner or outer) 0.2288 0.2148 217 *x
(0.177) (0.237) (0.133)
Unemployment rate in TTWA (%) 0.0212 * 0.0153 B3  ***
(0.013) (0.021) (0.011)
Survey year
1993 0.0461 -0.0119 0.0403
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1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

Time-averaged characteristics

Has health problem(s)

Spouse: no educational qualifications
Spouse has O-level(s), CSE, etc.
Spouse has A-level(s) or higher
Spouse’s missing educational qualifications
BU type: couple

BU type: lone parent

Number of childrenin BU =1
Number of children in BU = 2
Number of children in BU = 3 or more
Age of youngest child <5

House tenure: owned

Lives in London (inner or outer)

Unemployment rate in TTWA(%)
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(0.052)
~0.0702
(0.057)
~0.0611
(0.063)
-0.1021
(0.078)
~0.1255
(0.093)
~0.2999
(0.106)
~0.2327
(0.111)
~0.0822
(0.112)
~0.2529
(0.123)
—0.2414
(0.120)
~0.0982
(0.124)
~0.3493
(0.143)
~0.2016
(0.133)

0.3139
(0.075)
-0.0257
(0.252)
~0.3421
(0.250)
~0.2429
(0.248)
—01144
(0.327)
0.0562
(0.253)
0.5321
(0.172)
0.0737
(0.121)
-0.1838
(0.130)
0.3261
(0.150)
0.1409
(0.143)
~0.6352
(0.092)
~0.2017
(0.186)
0.0310
(0.013)

*k%

*%

*%

*%

*%

*k%

*kk

*%

*k%

*%*

(0.085)
~0.1679
(0.093)
~0.0497
(0.099)
~0.2672
(0.129)
~0.2812
(0.154)
~0.4693
(0.171)
~0.4434
(0.185)
~0.2920
(0.190)
~0.4165
(0.194)
~0.5268
(0.196)
~0.3150
(0.198)
~0.6258
(0.224)
~0.4505
(0.208)

0.2523
(0.109)

4TB4
(0.428)

0.0214

(0.409)
0.2501
(0.407)
0.4950
(0.497)
~0.4023
(0.422)
0.4080
(0.258)
0.1499
(0.186)
-0.1693
(0.196)
015
(0.234)
0.4774
(0.251)
~0.8446
(0.127)
~0.2067
(0.259)
0.0413
(0.030)

*%

*%

*%

*%k%

*kk

*%

*%

*kk

(0.054)
-0.0377
(0.058)
~0.0375
(0.061)
~0.0168
(0.074)
0.0269
(0.083)

—0.1088

(0.089)
-0.1286
(0.096)
~0.1356
(0.098)
-0.3185
(0.105)
~0.2159  **
(0.101)
~0.1236
(0.100)
~0.2361  **
(0.108)
~0.0743
(0.100)

0.1736 ***
(0.060)
0.0182
(0.210)

—-0.0760

(0.206)
0.1113
(0.202)
~0.0703
(0.263)
~0.0453
(0.208)
~0.0015
(0.153)
~®08
(0.096)
0238
(0.100)
0.1618
(0.129)
-0.1371
(0.104)
-0.871
(0.074)

*kk

—0.3454 *x

(0.138)
035
(0.010)

*k%k



Constant -1.4181 ¥x o —1.4315 ** o —1.4846 el

(0.199) (0.339) (0.142)

ay 0.7397 ok 0.6864 ok 0.4442 ok
(0.036) (0.048) (0.032)

Yo, 0.3537 ok 0.3203 ik 0.1648 ok
(0.022) (0.306) (0.020)

Log-likelihood -6811.240 -3409.21 —7596.00

No. person-years 51509 29940 72433

No. persons 5067 1996 8976

Standard errors in parenthese®. € 0.10, **p < 0.05, *** p < 0.01. See Appendix Table B1 for the estimatethef
jointly-estimated initial conditions equation.
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Variations on the basic specification

We turn first to the issue of heterogeneity inestiépendence effects and the interpretation of
estimates of the coefficient on the lagged SA r@oariable §). One dimension of this issue
concerns the prevalence of ‘continuing’ spells efdfit receipt.

Among those in receipt of SA at the time of an atnaoterview, a substantial proportion
(63%) were also in receipt at the previous intemethout any intervening months of non-
receipt. Put another way, for this group, the assion between receipt at interview and
receipt during year simply reflects the lengthtad spell. The existence of these ‘continuing’
spells raises questions about whetheran be interpreted as an indicator of genuines stat
dependence in this case. (See e.g. ArulampalamthBamd Taylor (2000) and Stewart
(2007) for further discussion.) Another way of stgtthe issue is to say that the prevalence
of ‘continuing’ spells draws attention to heterogiyin state dependence, and so any overall
measure derived from a sample that pools indiviludih and without continuing spells will
be a misleading combination of the measures foséparate groups.

There are several ways to address this i$5liBe first and most common practice, which we
also follow, is simply to re-estimate the model laging the continuous spell observations
and to compare the estimates with those from tiginait full sample model. The problem
with this approach is that the subsample selectiag be endogenous, and this motivates the
second method, using a bivariate probit randomctffenodel to control for such selection.
Stewart (2007) estimated such a model though, estegly, he reports that he could not
reject independence (2007, p. 522). A third metladgh implemented by Stewart (2007), is
to allow for heterogeneity in state dependenceeisditectly, rather than by distinguishing
between continuing and non-continuing spells. Henmeded a model withunobserved
differences in\ characterised by a discrete distribution with tmass points representing
relatively high and relative low state dependelids.it happens, the model turned out not to
fit his unemployment data particularly well.) A folu method is to allow slopes to vary with
differences in observed rather than unobservedactestics. We note that just under 30%
of the SA recipients with continuing spells aredgrarents, a substantial over-representation
relative to the group’s sample numbers, and thegafdroduce interactions between lagged
SA receipt and the lone parent indic&tor.

The estimates derived when we excluded adults wetitinuing SA receipt are shown in
column (3) of Table 6. The principal effect of themple selection is to reduce the estimate of
the coefficient on lagged SA receipt from well abawnity to 0.503, a reduction of more than
one half. There is also a sharp fall in the APE3.tbpercentage points, and in the PPR to 2.4,
compared to 14.4 percentage points and 4.0 fofulheample. This is evidence consistent
with the concept of heterogeneity in state depecelehhe estimates for the other coefficients

% The three social assistance dynamics papers eitdir do not acknowledge this issue. It has keckimost
attention in the unemployment dynamics literatwee Arulampalam, Booth, and Taylor (2000) and Stewa
(2007).

4" Arulampalam, Booth and Taylor (2000) considerefterinces between those aged less than 25 yeamssver
those aged more than 25 years. (All our sample reesrdre aged 25 or more.) Andrén (2007) also aticie
heterogeneity irA using interactions with a number of observed \deis By contrast, Hansen, Lofstrom, and
Zhang (2006), and Hansen and Lofstrom (2006) albsiate dependence to differ by fitting separateleto
for different groups (those living in different Gatian provinces, and immigrant versus native Swedes
respectively).
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are broadly in line with those estimated with theckinan estimator applied to the whole
sample (Table 5, column 5).

In Table 7 we report estimates from specificatidhat introduce interactions between
explanatory variables and lagged SA receipt in okdeether effects differ with calendar
time or across groups. (See Appendix Table B2 f&immates of the initial conditions
equations that were estimated jointly with the eigmareported in Table 7. Thevalue for
the test of instrument validity was 0.06 or 0.0&&ch case.) Apart from the interactions, the
sets of explanatory variables are identical to ¢hased for the basic specification discussed
earlier. The sample is also the full sample of 88,person-wave observations used earlier.
Because the estimates for explanatory variablesr diian the interactions are very similar,
we do not discuss theffi.

Specification (1) introduces interactions betweervey year and lagged SA receipt, and the
variables are defined so that the reference categders to 1992 for yedr(and hence 1991
for yeart—1). The table shows that none of the survey ygaractions for years prior to 1998
are statistically different from zero, whereasthé# interactions for the subsequent years are.
The interaction point estimates for the late 199@sards follow no clear monotonic pattern,
but all are clearly larger than the ones for thdiexayears. For instance, the estimate\ dbr
1992 is 1.065 whereas, for 2005, it is 1.065+0.440505. The coefficient estimates imply a
larger SA persistence rate or, equivalently, a En&A exit rate, in the later period, other
things being equal. This is consistent with the deard trend in the raw SA exit rate
pictured in Figure 6.

Specification (2) is the same as specificationefddept that the estimate dfis now free to
differ between lone parents and adults in otheugso and this differential is itself free to
change before and after 1998. Specification (2)stiongly preferred by the data to
specification (1): a likelihood ratio test that slkeeadditional lone parent interactions are
jointly equal to zero is rejected witf(2) test statistic 25.07 with @value of 0.000. In the
augmented model, the estimatesAofor non-lone parents are slightly smaller thansého
implied by specification (1). For example, the mstie for 1992 is 0.995 and for 2005 it is
1.379. The additional interaction variables indéctitat the estimate affor lone parents was
1.479 in 1992 (0.995 + 0.484) but 1.586 in 200996.+ 0.481+ 0.484 — 0.374). So, the
increase i\ across the period was more moderate for lone fmtlean for other groups (SA
exit rates did not fall as much, other things besggal, which is broadly consistent with the
trends shown in Figures 6 and 9).

To focus on differences before and after 1998, stenated specification (3) in which the
individual survey year slope shifters used in (Zravcombined into just two variables that
distinguished between the earlier and later perfamtording to a likelihood ratio test, we
cannot reject (3) in favour of (2): thé(12) test statistic is 13.23 withpavalue of 0.353. The
estimate ofA for non-lone parents is now 0.990 for years befi988, and 1.484 for 1998—
2005. For lone parents, the corresponding estinaa®4.478 and 1.598, thereby implying a
decline in the SA exit rate, other things beingaqu

% The most obvious difference from the basic spemiion estimates is that some of the survey yeerdapt
shifters are now statistically different from zef®ut there remains no clear temporal pattern to phmt
estimates.
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The final specification, (4), is the same as (et that is also combines the survey year
intercept shifter variables so that they distingai only between years before 1998, and
1998 and afterwards. The pooling was suggestetidpattern of the coefficient estimates in
(3): they become negative and statistically sigatiit from 1998 onwards. According to a
likelihood ratio test, we cannot reject (4) in favef (3): thex?(12) test statistic is 14.84 with
ap-value of 0.250. And the coefficients on the otharables in (4) are very similar to their
counterparts in (3). According to (4), there waslear fall in both SA entry rates and SA
persistence rates in the period from 1998 onwasdative to 1991-1997, other things being
equal.

The change in slope and intercept interaction &ffec1998 almost lines up with the timing

of the introduction of major welfare-to-work poks such as WFTC by the Labour

government (in 1999), and the different trend avee in the SA exit rate for lone parents

relative to other groups is consistent with theemaled targeting of these policies on low
income families with children, a large number ofomhwere headed by lone parents. Thus,
there is some suggestion that the introductiorhesé policies did have a causal impact on
SA receipt via exit rates. However we would be ioaugt in drawing such a conclusion, and

not only because the timing of the change in coeffits does not exactly match the timing of
the policy changes. Drawing more substantive camohs about policy effects requires

substantially more research directed at this segifestion, and is beyond the scope of the
current project?

Instead, we turn now to interpret the estimateth@rrwith reference to the steady state SA
entry and persistence rates, and associated isgtistplied by them.

2 An identification strategy based on a differeneatifferences approach would more explicitly coneptire
SA receipt experience of lone mothers with thattofmparison groups (married mothers with childred an
childless women) before and after the reforms. dtadies of the causal effect of WFTC introductionlone
mothers’ labour supply, see e.g. Brewer et al. 206rancesconi and van der Klaauw (2007), and @reg
Harkness and Smith (2007). For a differences-ifedéhces approach to the impact of the introduahibdSA,
see Petrongolo (2007).
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Table 7
Dynamic random effects probit models of the probaliity of receipt of SA at yeart survey interview (Heckman estimator),
with interactions between lagged benefit receipt atus, survey year, and lone parent status

Survey year

Survey year and lone parent interactions

interactions
@) &) 3 “4)
Received SA at-1 1.0650 ok 0.9950 ok 0.9901 ok 0.9922 ok
(0.099) (0.100) (0.044) (0.044)
Received SA at-1 and survey year is
1993 —0.0139 —0.0130
(0.128) (0.127)
1994 —0.1423 —0.1448
(0.131) (0.131)
1995 0.0287 0.0229
(0.132) (0.132)
1996 0.0175 -0.0118
(0.133) (0.132)
1997 0.1564 0.1646
(0.138) (0.137)
1998 0.3200 * 0.3797 ok
(0.145) (0.147)
1999 0.4899 ok 0.5305 ok
(0.148) (0.150)
2000 0.3343 * 0.4031 i
(0.154) (0.156)
2001 0.5965 ook 0.6431 i
(0.154) (0.158)
2002 0.4436 ok 0.4844 ok
(0.158) (0.159)
2003 0.6567 ok 0.6686 ok
(0.167) (0.168)
2004 0.3518 * 0.4243 *
(0.167) (0.167)
2005 0.4397 ook 0.4841 i
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Received SA at-1 and survey year is 1998—-2005

Received SA at-1 and BU is lone parent it

Received SA at-1, BU is lone parent &t and survey

year is 1998-2005
Age (years)

Female

Has health problem(s)

Educational qualifications
O-level(s), CSE, etc.

A-level(s) or higher

Missing
Spouse’s age (years)
Spouse: no educational qualifications
Spouse has O-level(s), CSE, etc.
Spouse has A-level(s) or higher
Spouse’s missing educational qualifications
Number of childrenin BU = 1

Number of children in BU =2

(0.162)

~0.0033
(0.002)
~0.1037  **
(0.037)

0.0551
(0.037)

~0.2980  **
(0.046)
~0.5093  *
(0.045)
~1.1960  **
(0.068)
0.0033
(0.003)

0.6637 il

(0.130)

0.6391 ek

(0.121)

0.4767 el

(0.122)
0.0490
(0.154)
0.0070
(0.058)
0.0388
(0.066)

(0.164)

0.4838  *
(0.090)

~0.3742
(0.114)
~0.0027
(0.002)
~0.0987
(0.037)
0.0569
(0.037)

~0.3006  ***
(0.046)
—0.5133
(0.045)
~1.2034
(0.069)
0.0023
(0.003)
Gml **k%
(0.131)
0.6440 ***
(0.122)
0.4706 ** *
(0.122)
0.0540
(0.155)
0.0106
(0.058)
0.0375
(0.066)
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0.4942 %
(0.057)
0.4882  **
(0.089)

~0.3735 %
(0.112)
~0.0027
(0.002)

~0.0983  ***
(0.037)

0.0585

(0.037)

_(g.m *kk
(0.046)
_0.55 * k%
(0.045)
~1.1970 %
(0.068)
0.0022
(0.003)
0.6611  ***
(0.130)
0.6348
(0.121)
0.4560  **
(0.121)
0.0314
(0.155)
0011
(0.058)
0034
(0.065)

0.4789
(0.056)

0.4827
(0.088)

~0.3717
(0.111)

-0.0025
(0.002)
~0.0963
(0.037)

@059
(0.037)

~0.2966
(0.046)
~0.5081
(0.044)
~1.1902
(0.068)

*k*

*kk

*kk

*kk

*kk

*kk

*k%k

0.0023

(0.003)
0.6495
(0.130)
0.6245
(0.121)
0.4511
(0.121)
0.0328
(0.154)
0.0079
(0.057)
0.0286
(0.064)

*kk

*kk

*kk



Number of children in BU = 3 or more 0.1018

(0.084)
Age of youngest child <5 0.3035
(0.045)
BU type: lone parent 0.7356
(0.083)
BU type: couple —0.7755
(0.179)
House tenure: owned —-0.1978
(0.055)
Lives in London (inner or outer) 0.3166
(0.137)
Unemployment rate in TTWA (%) 0.0412
(0.011)
Survey year
1993 0.0343
(0.058)
1994 0.0221
(0.062)
1995 0.0060
(0.064)
1996 0.0493
(0.075)
1997 0.0027
(0.086)
1998 —0.1200
(0.091)
1999 —0.1830
(0.098)
2000 —0.0325
(0.096)
2001 —-0.2239
(0.103)
2002 -0.1783
(0.103)

K%k

*kk

*kk

*k%

*%

*kk

*%

0.1178
(0.085)
0.3021
(0.045)
0.6024
(0.092)
~0.7485
(0.179)
-0.2013
(0.055)
0.3153
(0.138)
0.0417
(0.011)

0.0371
(0.058)
0.0305
(0.062)
0.0048
(0.064)
0.0635
(0.075)
0.0133
(0.086)
~0.1105
(0.091)
~0.1687
(0.098)
~0.0264
(0.096)
~0.2176
(0.104)
~0.1630
(0.103)
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0.1180
(0.083)

*%k% mag *%k%
(0.045)

ok 0.5917  *
(0.091)

*kk _0.7349 **k%
(0.178)

*%x% _0'2014 *%k%
(0.055)

* % 03216 o
(0.137)

*k% 0.0411 *kk
(0.011)

0.0399
(0.051)
~0.0060
(0.054)
0.0133
(0.057)
0.0595
(0.067)
0.0635
(0.079)
~0.1501
(0.084)

* —-0.1661 *

(0.089)
~0.0617
(0.090)

*  _0.1659 *
(0.096)

-0.1671 *

(0.095)

0.1072
(0.082)
0.2962
(0.044)
0.6006
(0.091)
~0.7251
(0.177)
-0.1972
(0.055)
0.3173
(0.136)
0.0353
(0.007)

*k%

*kk

*kk

*k%

*%

*kk



2003
2004
2005
1998-2005

Time-averaged characteristics
Has health problem(s)

Spouse: no educational qualifications
Spouse has O-level(s), CSE, etc
Spouse has A-level(s) or higher
Spouse’s missing educational qualifications
BU type: couple

BU type: lone parent

Number of children in BU =1
Number of children in BU = 2
Number of children in BU = 3 or more
Age of youngest child <5

House tenure: owned

Lives in London (inner or outer)

~0.0869
(0.101)
~0.1424
(0.109)
~0.0138
(0.101)

0.3066
(0.060)
-0.1544
(0.199)
-0.3948
(0.193)
~0.3200
(0.192)
—00825
(0.257)
0.0883
(0.198)
0.3506
(0.137)
-0.0167
(0.096)
-0.0404
(0.103)
0.3639
(0.124)
~0.0962
(0.101)
~0.7926
(0.070)
~0.3319
(0.146)

*k%

*%*

*%k

*kk

*k%

*%

~0.0595
(0.101)
~0.1281
(0.109)
0.0036
(0.101)

0.3080
(0.061)
1624
(0.201)
~0.4115**
(0.194)
-0.3323 *
(0.194)
~0.3319
(0.259)
0.1109
(0.199)
0.3314
(0.138)
-0.0144
(0.096)
~0.0360
(0.103)
W75
(0.124)
~0.0954
(0.101)
-0.7943
(0.070)
-0.383 **
(0.147)

*kk
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*%%

*%k

*k%

~0.0163
(0.095)
~0.1610
(0.102)
~0.0045
(0.095)

*k%

0.3068
(0.061)
~0.1598
(0.200)
-0.4078  **
(0.194)
-0.3267 *
(0.193)
~0.3083
(0.259)
0.1088
(0.198)
0.3474
(0.138)
0169
(0.096)
0412
(0.102)
0.3407
(0.123)
~02100
(0.101)
-0.800
(0.070)
-0.3386  **
(0.146)

*kk

*k%

*kk

~0.1693
(0.041)
0.3062  **
(0.060)
~0.1510
(0.199)
-0.3996  **
(0.192)
-0.3228  *
(0.191)
-0.3167
(0.257)
0.0955
(0.197)
0.3360  **
(0.137)
~0.0080
(0.095)
~0.0340
(0.102)
0.3560
(0.122)
~0.0898
(0.099)
~0.8072
(0.069)
~0.3314  **
(0.144)

*kk

*kk



Unemployment rate in TTWA (%) 0.0222 ** 0.0220 ** 0.0218 ** 0.0225 *

(0.010) (0.010) (0.010) (0.009)

Constant —1.4340 *hx —1.4545 rrx -1.4474 *rk —1.3882 *rx
(0.147) (0.247) (0.146) (0.123)

a 0.7526 *kk 0.7576 ok 0.7579 i 0.7598
(0.030) (0.030) (0.030) (0.029)

Yo, 0.3616 ik 0.3647 ok 0.3648 Frk 0.3660
(0.018) (0.018) (0.018) (0.018)

Log-likelihood —10709.97 —10697.43 —10704.05 -10711.47

No. person-years 75,988 75,988 75,988 75,988

No. persons 9,036 9,036 9,036 9,036

Standard errors in parenthesep.< 0.10, **p < 0.05, *** p < 0.01. See Appendix Table B1 for the estimateb@fointly-estimated initial

conditions equation.
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Implications of the parameter estimates

We now consider the ‘Boskin and Nold’ predictiorfsSA entry and persistence rates, and
related statistics such as spell lengths thatrapdied by our preferred specification (model
(4) reported in Table 7). The predictions are basedhe formulae shown in equations (17)
and (18). We should stress that these are ‘stetatly predictions — what would apply were
SA entry and exit rates to each remain constant theeindefinite future. This is a fictional
scenario, of course, as we have already shown hawrasition probabilities have varied
over time. Thus, the predictions should be consudless transformations of the model
parameters that help illuminate their interpretatio terms of concepts that are more
familiar. The derivation of the predictions als@uees specification of each of series of
‘person types’ characterized by a particular camfigion of characteristics. Some
characteristics (such as age) change over timetlaaidis not taken into account when
deriving the predictions. All explanatory variabl@® set at fixed constant values. Hence a
year-specific variables and its time-averaged cenpairt have the same value: the effect of
the variable is the sum of the coefficients ontthe variables.

The statistics that we calculate from the modeireges are the steady state SA entry rate
(e), the SA persistence ratg)(i.e. one minus the exit rate, the median durabio8A receipt

for someone beginning an SA spell, and the medimatidn of SA non-receipt for someone
ending an SA spell. We supplement these with thieulzion of the unconditional
probability of being found in SA receipt at anyentiew (which might also be interpreted as
the predicted proportion of total time spent in B#&eipt), and also the expected turnover
rate>® We also calculated mean spell lengths but do eport them for brevity (they are
larger than the corresponding medians, since tb# lgmgth distributions are skewed). The
difference between the mean and median is a remihdethere is dispersion in spell lengths
even among individuals sharing the same charattstis

We begin by specifying the characteristics of &nmafice person type, and then explore the
implications of varying characteristics relativetiiis baseline case. The reference person is a
40 year old woman, living outside London in an angth unemployment rate of 9%, with
one child aged under 5 years, married (spouse 4@gdo health problems, no educational
gualifications (self and spouse), owner-occupiaryesy year is before 1998. Table 8 shows
the transition rates and spell lengths predictethbymodel estimates.

For the base case the annual probability of remgim SA receipt is 0.648, and the annual
probability of SA entry is 0.341. This corresportdsa median spell length of SA receipt of
1.6 years for someone beginning a spell of SA ptcand a median spell length of SA non-
receipt of 1.7 years for someone ending a speAfeceipt. The unconditional probability

of SA receipt is just under one half (0.49) andekpected turnover rate is 0.17.

Subsequent rows of Table 8 show the correspondiediqiions for different person types.
For example, if the respondent has A-levels or éighducational qualifications rather no
gualifications (row 4), her SA persistence ratésfalibstantially (to 0.490) and her SA entry
rate also falls. The median SA spell length falisldss than a year (0.97 years) and the
median non-receipt spell length increases to 3syelne unconditional probability of SA
receipt falls to 0.289 (from 0.492). If the respentls spouse also has A-levels or higher
educational qualifications rather no qualificatiqnew 5), the median SA spell length falls

% Standard errors for the predictions are derivédguthe delta method, and are non-linear functiohthe
variance covariance matrix of the coefficient esti@s. The fixed values of the covariates used &oaciterize
each person type are treated as non-stochastic.

58



even further to just over half a year (0.52) areluhconditional probability of receipt falls to
less than one tenth (0.09).

The steady state predictions corresponding to gupears 1998 and afterwards yield to
lower entry rates and higher persistence rateseflaxit rates). But at the same time, we
know that unemployment rates fell over the 1990s -factor associated with lower
persistence rates and lower entry rates. The fattgfow 12) is a slightly lower persistence
rate relative to the base case (0.64 rather tH&5),0and an entry rate about one third smaller
(0.21 rather than 0.34). The median SA spell lengtbnly slightly smaller than the base
case, but the median time spell in non receiptemses substantially (it is 3.0 years rather
than 1.7), and the unconditional probability ofekpt falls to 0.36 from 0.49.

Table 8 underlines the disadvantage in SA receiphd that is associated with being a lone
parent (row 13) and living in non-owned accommamtafrow 8) or the combination of these
factors (row 14). A lone mother living in social using is predicted to have an SA
persistence rate of almost one (0.99) and a vegh leintry rate as well (0.88), which
correspond to a predicted median SA spell lengtiilofyears. (This is of course virtually
impossible, which is a reminder that all these [ptezhs are extrapolations made on the
assumption that characteristics do not change. Matehat the standard errors associated
with the predicted medians are relatively large.)

At the bottom of the table (row 17), we contrass thigh-receipt probability case with the
case of someone with ‘favourable characteristi8be has the same characteristics as Base
Case, except that she and her partner have eduglafjoalifications to A-level or higher, the
local unemployment rate is 3%, and her youngedt ¢hiaged over 5 years. Compared to the
base case, the SA persistence rate is about adeathiarge (0.22 compared to 0.65) and the
entry rate is less than one fifth as large (0.QBerathan 0.34), implying a median SA spell
length of less than a year and median non-recpgit ngth of 11 years. The unconditional
probability of SA receipt is one seventh that af tlase case: 0.07 rather than 0.29. Observe
that the expected turnover rate for this persaeletively small (0.06), which happens to be
the rate for a lone mother as well. But the lownawer arises in very different ways — from
remaining off SA in the former case, and remainmgeceipt in the latter case.

Overall, it appears from Table 8 that there is gmeandividual heterogeneity in SA entry

rates than in SA persistence rates. ProbabilitteSA entry range from 0.061 to 0.878,

compared with variation in persistence probabdgitieom 0.224 to 0.990. The relative

importance of heterogeneity in entry rates was etsoarked on by Cappellari and Jenkins
(2004) in their BHPS-based study of differencepamerty entry and exit rates.

59



Table 8

Predicted ‘Boskin-Nold’ steady-state SA transitionprobabilities and related statistics for differenttypes of person

Person type Pr(persistence) (SE) Pr(entry) (SE) idhed (SE) Median (SE) Pr(receipt) (SE) Expected (SE)
receipt non- turnover
receipt rate
S e (years) (years)
1. Base 0.648 (0.052) 0.341 (0.049) 1.597 (0.294) .663 (0.299) 0.492 (0.072) 0.173 (0.004)
As Base, except:
2. Man 0.676 (0.049) 0.369 (0.049) 1.770 (0.325) 504. (0.255) 0.533 (0.070) 0.173 (0.005)
3.  Has health problems 0.749 (0.045) 0.453 (0.054p.396 (0.499) 1.151 (0.190) 0.643 (0.068) 0.162 .01P)
4. Respondent has A-level(s) or  0.490 (0.059) 0.208 (0.041) 0.972 (0.163) 2.979 658) 0.289 (0.063) 0.148 (0.016)
higher
5. Rgspondent and spouse have 0.262 (0.069) 0.077 (0.030) 0.517 (0.101) 8.688 543B) 0.094 (0.041) 0.069 (0.024)
A-level(s) or higher
6 Youngest child <5 0.585 (0.048) 0.283 (0.040) .29a2 (0.200) 2.086 (0.349) 0.405 (0.061) 0.168 (@00
7 Has 3+ children 0.720 (0.049) 0.418 (0.055) 2.11 (0.438) 1.279 (0.224) 0.600 (0.073) 0.168 (0.009)
8.  Non-owner 0.881 (0.027) 0.652 (0.049) 5.467 48)3 0.657 (0.087) 0.845 (0.039) 0.101 (0.018)
9. Livesin London 0.644 (0.054) 0.337 (0.051) 157 (0.298) 1.689 (0.316) 0.486 (0.075) 0.173 (0.004)
10. Local unemployment rate = 0.541 (0.052) 0.246 (0.040) 1.129 (0.178) 2.452 459) 0.349 (0.062) 0.160 (0.011)
3%
11. Survey year after 1998 0.733 (0.049) 0.293 5M0 2.236 (0.486) 2.000 (0.404) 0.524 (0.087)  0.140(0.005)
12. Survey year after 1998, local 0.636 (0.053) 0.206 (0.038) 1.531 (0.280) 3.008 620) 0.361 (0.074) 0.131 (0.009)
unemployment rate = 3%
13. Lone mother 0.938 (0.019) 0.643 (0.054) 10.84%3.347) 0.672 (0.098) 0.912 (0.030) 0.056 (0.015)
14. Lone mother and non-owner 0.990 (0.004) 0.878 0.020) 71.287  (28.496) 0.329 (0.037) 0.989 (0.005p.010 (0.004)
15. Lone mother and survey year  0.932 (0.021) 0.592 (0.059) 9.801 (3.140) 0.773 129) 0.897 (0.037) 0.061 (0.016)
is post-1998
16. Lone mother, survey year is 0.887 (0.029) 0.483 (0.057) 5.801 (1.590) 1.052 1719) 0.811 (0.055) 0.091 (0.017)
post-1998, local
unemployment rate = 3%
17. Favourable characteristics 0.224 (0.035) 0.061(0.013) 0.463 (0.049) 11.094 (2.507) 0.072 (0.018)0.056 (0.0112)

Predictions derived from model (4) estimates shawfable 7. For the formulae used to generate thdigtions, see main text. Base case refers to yed0 old woman, living
outside London in an area with unemployment rat8%f with one child aged under 5 years, marriedsp aged 40), no health problems, no educatiaraifigations (self and
spouse), owner-occupier, survey year is before 1¥38/ourable characteristics’ case is as Base ,Gasmept high educational qualifications for resemt and spouse, local

unemployment rate is 3%, and age of youngest chitdder 5 years.
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6. Summary and conclusions

We have modelled the dynamics of social assisthanefit receipt in Britain using data from
the British Household Panel Survey, waves 1-15/éuyears 1991-2005), and have fitted a
series of dynamic random effects probit models.

Substantive findings

There are clear associations between the probaloht SA receipt and a number of
characteristics. Probabilities of receipt are glighigher for men than women — unless the
women are lone parents in which case the probiasilére very much higher. Living in non-
owned housing is also associated with relativegghhprobabilities of receipt. Probabilities
are also higher for individuals with young childreor with relatively low educational
gualifications. Having a spouse with low educatlanaalifications raises the chances of SA
receipt further. Receipt probabilities are lower hwose living outside London, or in a travel-
to-work area with a low unemployment rate. Diffares in age, or having health problems,
have no statistically significant association vitie probability of SA receipt.

The risk of receiving SA in one year is noticeahlgher if SA was also received in the
previous year, even after controlling for observadd unobserved differences in
characteristics. According to the basic model dpation, the risk is about 14 percentage
points higher (19% rather than 5%). This might bterpreted as a state dependence or
scarring effect of SA receipt, but such an intetigdren requires caution particularly because
it suggests that there is a single effect forradividuals. By contrast, we have demonstrated
that there are marked differences between groupadifiduals. SA persistence rates are
much higher for those with continuing spells coneplato those with non-receipt in the period
between annual interviews, and also much highelofee parents compared to other groups.

These substantive findings about the impact ofediffit characteristics and of past benefit
receipt are broadly in line with the small numbgexisting studies of SA receipt for Sweden
and Canada. They are also, unsurprisingly, broaaihgistent with previous studies of related
topics such as unemployment dynamics and poverardics. It would be surprising if they
were not given the close links between unemploymew income and receipt of SA.

Unlike previous studies, we have given substaatigintion to trends over time in SA receipt
and transition rates. We have shown that thereawdsar decline over the last 15 years in the
average SA annual entry rate (from above 4% tovb@%), and there was also rise in the
average SA annual persistence rate from around ®0%early 75% (corresponding to a
decline in the annual exit rate from around 40%early 25%). It was the decline in entry
rates that was principally responsible for the itecin the cross-sectional rates of SA receipt,
rather than changes in SA exit rates. Accordinthéomodel estimates, the key distinction in
pure calendar time effects was between the pereddré 1998 and the period thereatfter,
which is somewhat of a puzzle since the timing does closely correspond with the
introduction of one of New Labour’s major policyfaems to the social security system. We
have also pointed out how changes in the charatitayiof the populations at risk of entering
and of remaining in SA receipt affected the oveBAl entry and persistence rates. Factors
such as the secular rise in educational qualiboatiand the decline in local unemployment
rates would have reduced the entry rate. The gipwoncentration of individuals living in
social housing among SA recipients was associatidtiae declining SA exit rates.
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Lessons for studies of other countries and metloapicdl issues

We have discussed at length the definitions of 8Alfiand its component income sources,
the unit of SA receipt, and the reference periodravhich receipt is measured. We have
argued that there are a number of important chaaes made concerning each of these and,
importantly, the choices that are feasible in tbhetext of empirical analysis will depend on
the specific country and on the data sources tieaf@ailable. Changes to the social security
system, as in Britain over the last two decadesge laade derivation of a consistent cross-
time definition of SA more difficult. Moreover, wisave shown that analysis possibilities
may differ depending on whether one has accessamelata derived from a household
panel survey or from administrative registers. Belathe between-interview histories of
benefit receipt in household panel surveys areestilbp seam problems that make consistent
continuous benefit histories difficult to derivea—key reason for focusing on a dynamic
probit models rather than a survival analysis apgnoto analysis of individuals’ benefit
receipt over time. Differences across countriesléfinitions and data sources reduce the
comparability of estimates derived from countryafie studies.

The nature of the issues that are most pertinepbssible to analyse may also be country-
specific. For example, we have drawn attentionht ttends over time in Britain in cross-
sectional rates of SA receipt and in annual SAsiteom probabilities. During the same
period, there were also major changes to sociatasse and other benefits, including the
introduction of tax credits. Using multivariate &ss to study trends in rates and policy
impacts requires data that span a long periodwé.tiThe BHPS meets this criterion, but the
other studies of SA dynamics to date have used stsaning shorter periods. Instead their
focus has been on different issues, such as diesein state dependence across regions, or
between non-immigrant citizens and immigrants —c®ghat the BHPS is ill-suited to
address.

We have been cautious about attributing the obdechanges over time to policy and to
policy reforms. Although we have pointed to som@lamations, a full-blown analysis of

policy effects and causation needs a less broadly ghan this one, one that focuses on
particular policies and particular groups ‘at risk’

We have added to the small but growing literathed finds that the Heckman, Wooldridge
and Orme estimators of dynamic random effects pnolmdels produce similar estimates.
This is useful for analysts because the latter éstmators can be applied using readily
available software rather than requiring specialiitten program modules that are either not
widely available or, if available, require infedgitong amounts of computer time. Specialist
modules continue to be required to fit models sashthose allowing for unobserved
heterogeneity in state dependence — an interetstmg for future research given our findings
about observed heterogeneity in these effects. emaispect worthy of attention in future
research on SA receipt is the effects of a ‘histofyreceipt beyond the previous year —
examination of second- or higher order Markov dpeEations. Another major issue to be
addressed, and which requires specialist softwar¢he modelling of potential feedback
effects. Not only may a number of demographic atigtrocharacteristics such as housing
tenure determine outcomes such as SA receipt, dmtt neceipt may also contribute to the
determination of those characteristics.
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Appendix A. Software and estimation details

All data management, graphics, model estimation @o&t-estimation computational tasks
were undertaken using Stata version 10MP2. The watiffioulty confronting us was how to
estimate dynamic random effects probit models ately and in a timely fashion.

The main estimates reported use the Heckman appatioin to estimation of the initial
conditions equation (see section 2). The estimatported were derived with Alfonso
Miranda’s program moduldupr , which uses maximum simulated likelihood methodth w
Halton draws. (This module is not yet in the publamain.) All estimates were derived using
1000 Halton draws. Increasing the number of draam1f500 to 1000 made little difference
to the estimates derived. The principal reasorcfmosingdupr was computational speed:
estimates were derived for the basic model speatifio within approximately one hour. We
also re-estimated models using Mark Stewart’s ogmoduler edpr ob, which uses
Gauss-Hermite quadrature. (The module is downldadafsom his web page
http://www?2.warwick.ac.uk/fac/soc/economics/staitilty/stewart/statp Estimation of the
basic specification took about 15 hours. Reasslysingupr and r edpr ob produced
parameter estimates that were very similar.

We also investigated three other program modulethioHeckman estimator, each of which
uses maximum simulated likelihood methods: Markw@tés r edpace (downloadable
from theStata Journaktode archive) which optionally allows for firstder autocorrelation in
the white noise error term; our own specially-veriticode utilising a ‘plugin’ for calculation
of multivariate normal probabilities (see our ddién the Stata Journal 2006, 6(2)); and
code using.IMDEP/NLOGIT version 4 rather than Stata. We abandoned ak tm@dules when

it became clear that computational speed was iitigadow for the sample sizes and number
of explanatory variables that we were consideroanyergence time was counted in terms of
days).

Estimates of the dynamic random effects probit n®dsing the Orme and Wooldridge
approaches were derived with the random effectsipneodulext pr obi t that is built-in to
Stata. It uses adaptive Gauss-Hermite quadratureddfgult. Estimates of the basic
specification took approximately one hour to demwth 25 integration points. Increasing the
number of integration points from the default (Barged the estimates little.

65



Appendix B. Initial conditions estimates

Table B1
The probability of SA receipt att = 1 (initial conditions): basic specification

*kk

Unbalanced Fifteen-wave Unbalanced panel,
panel, all balanced panel excluding sequences
sequences start at with continuous
wave 1 receipt
1) 2 3)
Age (years) —0.0026 —0.0209 0.0012
(0.005) (0.016) (0.004)
Female 0.0205 -0.0122 —0.0066
(0.078) (0.166) (0.057)
Has health problem(s) 0.0968 -0.0186 0.1755
(0.072) (0.131) (0.053)
Educational qualifications
O-level(s), CSE, etc. —0.1588 * -0.4687 ***  —0.206 ***
(0.090) (0.172) (0.069)
A-level(s) or higher —0.4909 ¥ —0.8168 *** 0.8 ok
(0.101) (0.207) (0.078)
Missing -0.7866  ***  —0.7464 * -0.9422 ik
(0.189) (0.425) (0.128)
Spouse’s age (years) -0.0011 0.0016 —-0.0020
(0.006) (0.019) (0.005)
Spouse: no educational qualifications 0.1182 634 0.3156 *
(0.231) (0.560) (0.184)
Spouse has O-level(s), CSE, etc. —-0.0770 0.2415 .0910
(0.231) (0.565) (0.182)
Spouse has A-level(s) or higher -0.2911 0.1016 .0222
(0.234) (0.546) (0.182)
Spouse’s missing educational qualifications -0.4654 0.1343 -0.2487
(0.335) (0.733) (0.261)
Number of children in BU = 1 0.1907 * —-0.0528 0195 *
(0.109) (0.220) (0.083)
Number of children in BU =2 0.1282 —-0.0964 0.143
(0.112) (0.217) (0.087)
Number of children in BU = 3 or more 0.3175 xx —Ba2 0.4526 Frk
(0.145) (0.283) (0.109)
Age of youngest child < 5 0.4290 ok 0.2258 0.2280 ***
(0.102) (0.200) (0.078)
BU type: lone parent 1.1871 Fork 1.8468  *** 1.1054 ok
(0.171) (0.367) (0.127)
BU type: couple -0.1685 —0.0625 -0.2816
(0.342) (0.856) (0.253)
House tenure: owned -0.7847 Frk -1.0562  *** —0.6618 ***
(0.079) (0.165) (0.059)
Lives in London (inner or outer) —-0.0489 -0.4867 -0.0854
(0.111) (0.296) (0.084)
Unemployment rate in TTWA (%) 0.0543 ok 0.0368 0a45 rrx
(0.018) (0.034) (0.013)
Instruments for SA receipt statustat 1
Mother’'s employment status missing —0.1552 —Q01248 —-0.3149
(0.258) (0.535) (0.200)
Mother not employed 0.1579 ** 0.0373 0.0958 *
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Mother not alive

Father’'s employment status missing
Father not employed

Father not alive

Had job when first left full-time education
SEG f'job: manager or professional
SEG f'job: non-manual

SEG f'job: manual

SEG f'job: other

Survey year
1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004 or 2005
Constant
Wald test for IC instrument validity

X’(11)
p-value

(0.075)
0.2094
(0.214)
0.1420
(0.193)
0.0890
(0.191)
~0.0689
(0.167)
-0.457
(0.099)
~0.1119
(0.234)
~0.2903
(0.099)
~0.1136
(0.092)
0.0206
(0.191)

-1.1130
(0.292)

22.57
0.0203

*kk

*kk

(0.142)
—0.4777
(1.086)
0.2038
(0.371)
-0.1189
(0.372)
-0.2387
(0.302)
~0.0518
(0.206)
0.6394
(0.384)
0.1019
(0.250)
0.0717
(0.244)
0.1347
(0.440)

~0.5191
(0.699)

4.84
0.9396

(0.055)
0.2393
(0.177)
0.1288
(0.136)
0.0274
(0.135)
-0.0845
(0.127)
~0.0931
(0.071)
5501
(0.175)
~0.0924
(0.077)
0.0221
(0.072)
0.2292 *
(0.137)

0.0544

(0.117)

0.0246

(0.131)

0.1334

(0.141)

0.1868

(0.143)

0.1627

(0.162)

0.0375

(0.163)

0.0859

(0.179)

-0.1013

(0.199)

0.1501

(0.179)

~0.4039 *

(0.232)

~0.1627
(0.225)
~0.2959
(0.225)
~1.3565 %+
(0.213)

18.04
0.0807

Initial conditions estimates for models shown iblEa6 above. Standard errors in parenthesps: ©.10, **p < 0.05,
*** < 0.01. Test for instrument validity is a testttbaefficients on all instruments are jointly zero.
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Table B2
The probability of SA receipt att = 1 (initial conditions):
specifications including with interactions betweeragged receipt, survey year, and lone parent status

Survey year

Survey year and lone parent interactions

interactions
1) 2) 3) (4)
Age (years) -0.0016 -0.0014 -0.0013 -0.0011
(0.004) (0.004) (0.004) (0.004)
Female -0.0352 -0.0321 -0.0310 -0.0313
(0.058) (0.058) (0.058) (0.058)
Has health problem(s) 0.2659 rrx 0.2604 ik 0.2595 ok 0.2597 *rx
(0.053) (0.054) (0.053) (0.053)
Educational qualifications
O-level(s), CSE, etc. —0.2650 ¥k —0.2693  ***  —0.2668 ¥k 0.2650  **
(0.071) (0.071) (0.071) (0.071)
A-level(s) or higher -0.6033 ¥»*  _0.6100 ***  —-0.6086 *** —0.6036 « ***
(0.078) (0.078) (0.078) (0.078)
Missing -0.9621 W —0.9665  ***  —0.9707 ** 09777  ***
(0.119) (0.120) (0.119) (0.119)
Spouse’s age (years) -0.0034 —-0.0042 —-0.0045 —-0.0046
(0.005) (0.005) (0.005) (0.005)
Spouse: no educational qualifications 0.2662 0.2654 0.2745 0.2803
(0.179) (0.180) (0.179) (0.179)
Spouse has O-level(s), CSE, etc —0.0090 —0.0100 0.0019 0.0053
(0.176) (0.178) (0.176) (0.176)
Spouse has A-level(s) or higher -0.1373 -0.1478 —-0.1385 —0.1298
(0.176) (0.177) (0.176) (0.176)
Spouse’s missing educational qualifications -0.4471 * -0.4529 * —0.4442 * -0.4439 *
(0.261) (0.262) (0.261) (0.261)
Number of children in BU = 1 0.2318 ok 0.2321 ok 0.2293 ok 0.2282 ok
(0.083) (0.084) (0.083) (0.083)
Number of children in BU = 2 0.2928 ik 0.2864 ok 0.2863 ok 0.2830 ik
(0.086) (0.087) (0.086) (0.086)
Number of children in BU = 3 or more 0.5540 i 0.5294 ok 0.5319 rkk 0.5333 i
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Age of youngest child <5

BU type: lone parent

BU type: couple

House tenure: owned
Lives in London (inner or outer)

Unemployment rate in TTWA (%)

Survey year
1993

1994
1995
1996
1997
1998
1999
2000
2001
2002

2003

69

(0.112)
0.2446
(0.079)
1.2527
(0.129)
-0.1632
(0.244)
-0.7886
(0.058)
-0.0976
(0.087)
0.0629
(0.014)

0.2671
(0.120)
0.1387
(0.134)
0.3035
(0.138)
0.3533
(0.148)
0.4934
(0.163)
0.2640
(0.172)
0.3738
(0.174)
0.3110
(0.202)
0.3362
(0.180)
0.1642
(0.196)
0.2807

*k%

*kk

*k%

*kk

*%

*%

*%

*kk

*%

(0.113)
0.2490
(0.079)
1.2635
(0.129)
-0.1219
(0.245)
~0.7856
(0.058)
-0.0992
(0.087)
0.0641
(0.014)

0.2612
(0.121)
0.1341
(0.135)
0.3236
(0.139)
0.3566
(0.148)
0.5065
(0.164)
0.2821
(0.173)
0.3957
(0.175)
0.3043
(0.203)
0.3540
(0.181)
0.1728
(0.196)
0.2976

*k%

*kk

*k%

*kk

*%

*%

*%

*kk

*%

(0.111)
0.2479
(0.078)
1.2573
(0.129)
~0.1163
(0.244)
-0.7770
(0.058)
~0.0917
(0.087)
0.0634
(0.014)

0.2621
(0.120)
0.1269
(0.134)

0.3196
(0.139)
0.3502
(0.148)

0.5000
(0.162)
0.2738
(0.173)

0.3932
(0.173)
0.2939
(0.202)
0.3475
(0.180)
0.1770
(0.196)
0.3113

K%k

*%

*%

*%

*kk

*%

(0.111)
0.2481  **
(0.078)
1.2608  ***
(0.129)
-0.1145
(0.244)
—0.7786  ***
(0.058)
-0.0932
(0.087)
0.0624  **
(0.014)

0.2570  **
(0.119)
0.1188
(0.133)
0.3076  **
(0.138)
0.3472  **
(0.148)
0.5004  ***
(0.162)
0.2598
(0.172)
0.3846  **
(0.173)
0.2844
(0.202)
0.3303  *
(0.180)
0.1578
(0.196)
0.2972



2004 or 2005

Instruments for SA receipt statustat 1
Mother’'s employment status missing

Mother not employed
Mother not alive
Father’'s employment status missing
Father not employed
Father not alive
Had job when first left full-time education
SEG f'job: manager or professional
SEG f'job: non-manual
SEG f'job: manual
SEG f'job: other
Constant
Wald test for IC instrument validity

X’(11)
p-value

(0.212)
0.4834 xx
(0.194)

0.0325
(0.164)
0.1331 ox
(0.055)
0.2919
(0.188)
0.1857
(0.130)
-0.0342
(0.140)
-0.0536
(0.125)
~0.865
(0.072)
0.0306
(0.175)
-0.0940
(0.078)
0.0716
(0.072)
0.2033
(0.143)
~1.4977
(0.211)

18.92
0.0625

(0.213)
0.5022
(0.195)

0.0225
(0.165)
0.1313
(0.055)
0.2897
(0.189)
0.1833
(0.130)
-0.0282
(0.141)
-0.0524
(0.126)

~0.0540
(0.072)
0.0294
(0.176)
-0.1021
(0.079)
0.0648
(0.073)
0.1838
(0.144)

~1.5202
(0.212)

18.33
0.0741

(0.212)
*»* 05036
(0.194)

0.0218
(0.165)
* 0.1276
(0.055)
0.2847
(0.188)
0.1896
(0.130)
~0.0335
(0.140)
~0.0485
(0.125)
~0.0555
(0.072)
0.0349
(0.176)
~0.1047
(0.078)
0.0650
(0.073)
0.1764
(0.143)
ook _] 5249
(0.211)

18.39
0.0730

(0.212)
w0,4912
(0.195)

0.0275
(0.165)
* 0.1270
(0.055)
0.2938
(0.188)
0.1907
(0.130)
-0.0295
(0.139)
-0.0504
(0.125)
-0.0593
(0.072)
0.0316
(0.176)
-0.1073
(0.078)
0.0636
(0.073)
0.1787
(0.143)
w1 5194
(0.211)

18.87
0.0634

*%

*%

K%k

Initial conditions estimates for models shown iblEa7 above. Standard errors in parenthesps: ©.10, **p < 0.05, *** p < 0.01. Test for instrument validity is a

test that coefficients on all instruments are jgiatro.



