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Background and aims of
research

A key amof socid scientificresearchis
to understand how different phenomena
arecausaly related to oneanother. Does
anindividud’ssocid dlassinfluencetheir
vote choice at elections, or are their
perceptions of the economy and the
competence of party leaders more
important? Does becoming a parent
cause people to change their views
about therole of womenin society, or
arepeoplewithmoretraditiond attitudes
morelikely to become parents?

In order to develop answers to such
questions, itisnecessary to collect either
experimental data, or data which
containsrepesated measuresof thesame
variable, taken from the same set of
individudsover time. Becauselogistica
and ethical congraintslimit the utility of
randomized experiments in social
research, repeated measures data
generally offer thegreatest leverageon
issues of causal order. While the
incorporation of atimedimensonyidds
moreinsight on questions of causality
than isobtainableusing cross-sectional
data, the statistical techniquessuitable
for thistype of dataaregenerally more
complex and difficult to gpply thanthose
appropriatefor datacollected at asingle

timepoint. In particular, modelsmust
accommodate the fact that
observationsfor the sameindividual
over timeareunlikey to beindependent
of one another, abasi c assumption of
cross-sectiona modelling techniques,
such as ordinary least squares
regression. Inan effort to bring some
of these techniques to the closer
attention of the community of socia
scientists, thisproject applied arange
of different techniquesto anumber of
substantive questions. Specifically it
had four mainams.

1. To investigate the association
between life course events and
changesin palitical and gender role
attitudes, and attitudes towards
cohabitation, marriageand divorce,
using repeated measuresdata.

2. Todevelopthemethodology where
necessary and provide strategiesfor
choosing the most appropriate
methods for analysing repeated
measures data, particularly
measures of attitude.

3. To provide guidance for social
scientistson the use of panel data
for assessing causa relationships.



4. Todisseminatetheresultsof this
work by publishing papersin substantive
and methodologica journas, presenting
papersat conferences, and by runninga
short courseand ausersworkshop on
theanalysisof repeated measuresdata.

Datafrom the British Household Panel
Study (BHPS) wereused to investigate
dynamicsinindividua gender role
attitudes, attitudestowardsdivorceand
cohabitation, and fertility intensonsand
subsequent fertility behaviours. Data
from both the BHPS and the British
Election Panel Studies(BEPS) were
used to examinechangesin political
attitudes, whilejust datafromthe BEPS
were used to examine changesin
economic valuesand perceptions. The
resultsof these analysesare summarised
inthenext section.

Key results

The results from the research can be
summarised under four substantive
headings. Dueto the nature of the project,
each substantively drivenresearch question
a 50 posed methodological questionsthat
were addressed in various ways in the
empirica analyses.

Gender role attitudes, entry into
parenthood, and changes in
economic activity

Methodological question: What are the
general pros and cons of different
modeling frameworks for investigating
attitude stability and change via panel
data?

Weinvestigated the relationship between
women’'sgender role attitudes and their
fertility and economicactivity experiences,
comparing thegraphica chainmodelling,
structural equation modelling (SEM) and
multilevel modelling approaches.

Subsgtantively wefound that, whileattitudesdo not
predict who becomes amother among childless
women, themajority of whom areworking full-
time, they do predict changesin labour forcestatus.
Womenwith moretraditional viewsweredightly
morelikely toleavethelabour forcefor family care
upon becoming aparent. However, thereisstronger
evidencethat gender role attitudes are shaped by
individuals experiences. Wefound that becoming
a mother and continuing with the same (or
increased) hoursisnot associated with achangein
gender roleattitude, whereasthose who become
amother and reducetheir working hourstypically
become moretraditional intheir view. Whilethe
resultsfromusingthegraphical chainmoddlingand
SEM approaches were very similar, we
encountered problemsfitting univariate multilevel
mode sfor gender roleattitude. Hence, multivariate
multilevel models were fitted to the vector of
responses for each individual. These models
reved ed that changesin gender roleattitudeswere
negatively auto-correlated, after controlling for the
covariates. The SEM approach hasthe advantage
that it yieldsaglobal likelihood for themodel asa
whole, which can be very useful for identifying
model misspecification. On the other hand the
GCM approach hasthe benefit of smplicity, with
the overall model comprised of aseriesof block
regressionsestimated viaconventiona statistical
techniques, such aslinear and logistic regression.
Thismakes it an accessible technique for most
applied researchers and facilitates the use of
appropriatevarianceestimatorsfor complex sample
desgns.

Attitudes to cohabitation and divorce and
partnership experiences

Methodol ogical question: What are the relative
advantages of SEM and multi-level
approaches to studying selection and
adaptation effects?

We examined the rel ationship between partnership
changes and attitudes towards cohabitation and
divorceusing both SEM and multi-level models.
Wefound a‘ selection effect’, where unmarried
peoplewith moretraditiond attitudestowardsnon-



marital partnershipswere morelikely to marry.
Thereislessevidencein support of an * adaptation
effect’, whereby marriageisassociated withamove
to more conservative attitudes. In contrast, our
findings for the relationship between marital
dissolution and attitudesto divorce suggest that
individuds, at least thoseintheir first marriage, are
not selected into divorce and separation on the
bas sof their attitudes. | nstead, an adaptation effect
IS present, whereby thosewho experience marital
dissolutionredlign their attitudesto divorceinthe
light of their own personal experiences. Thisis
especially the case for those who have been
divorced and are now cohabiting with another
partner. New insightsfor Britain provided by this
work included apersistent gender differencein
divorce attitude whereby women are more
favourable towards divorce than men. We also
demonstrated strong educational differentialsin
attitude to divorce which remain even after the
respondent’s own marital status is taken into
account. Inaddition, the BHPSrevealssomesmal
but perd stent regiond differencesindivorceattitude
which, according to our knowledge, have not
previoudy beenfound.

Thiswork demonstrated how taking amultilevel
modelling gpproach ismoreflexiblethan SEM for
dealing with the complex pattern of attritionand
Intermittent non-responsefound inthe BHPS, and
other panel studies. By including respondentswho
werelater lost tothesurvey either through attrition
or wave non-response we substantial ly increased
theavailablesampleszefor themulti-level andyss
We also considered the methodological issues
arisng fromthemultilevel mode ling of an ordina
outcome and compared theresultsobtained using
quasi-likelihood, Bayesian Markov chain Monte
Carlo (MCMC) and adaptive quadrature
estimation methods. We used MLwiN for thefirst
two methodsand gllamm for thethird, and found
that random effectsarelikely to be underestimated
using quasi-likdihood estimation methods, whereas
theMCM C estimateswerein agreement with those
obtained using adaptive quadrature, but took afifth
of thetimeto producetheresuilts.

Methodol ogica question: How do corrections
for measurement error via confirmatory
factor analysis affect substantive
conclusions?

SEM isauseful framework for studying attitude
Sahility and changebecauseof itsflexibletrestment
of measurement error via confirmatory factor
andyds. Correctionsfor measurement error inthe
conceptsof substantiveinterest, generaly reduces
the probability of Type Il errors because
measurement error attenuates effect sizes and
yields less precise estimates of structural
parameters. By fitting a ‘true intra-individual
change’ structural equation modeto BHPS data,
we found that switching allegiance from the
Conservativeto Labour party between 1992 and
1994 wasfollowed by significant shiftsto theleft
amongst thisgroup of voters. Some changein I eft-
right position was observed between 1992 and
1996 for those defecting from the Conservatives
totheLiberal Democrats, though thisgroup had
returned to their 1992 positionsby 1997. While
the absol ute magnitudes of these shiftswere not
large, thefact that | eft-right position had such an
over-ridinginfluenceon party popul arity meansthet
even smal shiftsinthisposition can havesizeable
impactson the popul arity ratingsand vote share
of themain parties. Weal so found that peoplewho
are more knowledgeabl e about politicsdevel op
their political preferencesinrather different ways
than less knowledgeable respondents. While
politicaly knowledgesblerespondentsarestrongly
influenced by the' distance’ of each palitica party
fromtheir own position on prominent policy issues,
lesspolitically knowledgeabl e respondents appear
largely unaffected by changesinthe* distance’ .

Inthispart of the project, wea so gpplied multiple
indicator latent growth curve modelsto political
attitude data from the BHPS to explore value
changeonthe*socialist/laissez-faire’ corevalue
dimension between 1991 and 2001. The
popul ation modd showed dmost no changeinmean
attitude over thisten year period, although there
wassgnificantindividua variation around thisflat
tragjectory. In addition to fitting models for the



population as a whole, we also examined core
value changeamongst individua sasafunction of
their party supportin 1991. Our results supported
the hypothesis that the 1990s was a period of
ideological convergence, with supportersof the
L abour and Conservative partiesmoving toward
the centre from the left and right wing poles,
respectively. Wethen eva uated the effect of value
changeat theindividual level on subsequent vote
choice. Thereislittleevidenceto suggest, however,
that value changeat theindividua level had much
subsequent influence on vote choicein the 2001
generd dection.

Methodological Question: How do different error
covariance specifications influence substantive
parameters of interest in autoregressive models?

Wefitted aseriesof cross-lagged panel modelsto
investigate therel ationship between retrospective
perceptionsof the macro economy and ‘ left-right’

economic valuesusing datafrom the 1997-2001
BEPS. A cross-lagged model, also referred to as
abivariate autoregressvemodel, isoneinwhich
two outcomes, X andY, aremeasured at repeated
intervals over time. The model regresses each
outcomeat timet onitslagged measureat timet-1
and thelagged measure of the other outcome at
timet-1. Thistypeof modd isuseful for addressng
questionsof reciprocal causality. The substantive
models we estimated in this part of the project
were deliberately selected to demonstrate the
importanceof correcting for random and systemétic
errors in the measurement of concepts, and
specifying an appropriate covariance structure
between error variances and thedisturbanceterms
inthedtructural equations. Thiswork demongtrated
how different approachesto modelling theerror
variances and covariances can substantially alter
the substantiveinferencesan analyst might make.
For instance, theinfluence of stable unobserved

variables on each outcome over time induces
correlations between the disturbancetermsof the
endogenousvariables. Failing to account for these
covariancesgenerally leadsto over-estimates of
themagnitudeof thestability parametersand under-
estimates of the magnitude of the cross-lagged
parameters, a pattern confirmed in our own
analyses. Theability of the SEM framework to
estimate non-recursive models, which include
covariances between error terms in different
structural equations, meansthat thisapproach has
some advantages relative to block recursive
approachessuch as Graphical Chain Modeling.
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