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1. Introduction

There is a growing body of literature which suggekat voting patterns are not independent
from space. Some scholars claim that voting isaenkd activity which takes place in a number
of different contexts and through a range of memas at a variety of different scales (COX,
1969; TAYLOR and JOHNSTON, 1978; JOHNST@Nal, 2005b). Such contextual effects
complement compositional effects and can resuthfpeople interacting with their material
environment, social networks or political partiesough, for example, place-specific
campaigns (JOHNSTON and PATTIE, 2006). These psmsesccur in places, making it
unsurprising that there is an increasing amouehapirical evidence supporting the

proposition that spatial variations in voting patteexist.

With socio-economic and demographic informationdgas easily obtainable from the UK
Census, it is unsurprising that the majority ofr@ggte analyses of voting patterns in the UK
are conducted at the constituency scale. Howeserafygregate analyses that employ
regression techniques to analyse party supporicitkptake account of spatial effects. The
purpose of this paper is threefold: first we disctige consequences of failing to account of
these spatial effects in aggregate models of ganpyport in the 2005 general election in
England and Wales, then we demonstrate how regressbdels can take account of spatial

effects, and finally we present evidence that igrgspatial effects may well bias results.

This paper has the following structure. In the reedtion we review the theoretical literature
which suggests that there is a geographical eletoerdting in the United Kingdom. Then, in

Section 3, we hypothesise the relationships betweerariables discussed in the theoretical



section and discuss reasons why we should take sp@caccount. In Section 4 we present
geographical evidence which indicates that theeechrsters of areas which appear to have
high vote shares for a specific party. Such spag#trogeneity and autocorrelation should be
considered when empiricists attempt to investitfagedrivers of vote shares and patterns of
political support. The spatial regression technigné the results of our econometric

estimations are presented in Section 5. Sectiam6ledes.

2. The Geography of Voting in Great Britain

A growing body of literature has repeatedly illaséd that there are spatial patterns of voting
above those that reflect compositional effects (IGHON and PATTIE, 2006). Central to

this argument is that voting is a learned actiwtyich takes place in a number of different
contexts and through a range of mechanisms atietyaf different scales. These contextual
effects complement compositional effects and rdsoih, for example, people interacting with
their material environment, with others in societworks or from political parties interacting
with people during place-specific campaigns (CUTZ®&)6a). Accordingly there is a large and
increasingly empirical literature emphasising tkistence and intensity of spatial variations

vote shares.

Much scholarly attention has focused on variationgting across regions (JOHNSTGN
al., 1988). There have been long standing inter-redigariations in Great Britain’s voting
patterns (FIELD, 1997) with evidence of a ‘northu® divide: Labour dominating the

industrial northern regions, inner city London &alith Wales, while the Conservatives get



much stronger support in the southern regions (JOSHDNet al, 1988; CURTICE and
STEED, 1982). These differences were accentuatedgitne 1980s with intra- and inter-
regional variations in urban-rural differences: babbecame increasingly popular in major
cities while the Conservatives dominated in submidor@as, rural towns and villages. The
Conservatives reaped electoral support from adisgla in southern regions (areas of relative
economic prosperity following the growth of the\see sector) while it saw a relative decline
in support across all classes in northern regiosSouth Wales (areas of relative economic
depression following the closure of primary andlitianal manufacturing industries).
However, since 1987, there is evidence that irggrenal differences have closed (CURTICE
and PARK, 2000; JOHNSTOBt al, 2005a) with evolving economic forces only partly
explaining this reversal. During the 1990s, the o§‘new Labour’ altered voters’ perceptions.
By presenting itself as a ‘catch-all party’, caabf strong government and leadership,
together with an economic strategy that promotéerahan penalised affluent workers in the
southern regions, Labour successfully appealedttireo particular types of people in
particular types of area which led to less pronednater-regional differences (HEATét al,

2001; JOHNSTON and PATTIE, 2006).

Even though these differences remain appareng ihestill uncertainty about why differences
exist and whether such regional variations ard’'(@®@HNSTONet al, 2005a). Regional
variations may reflect differences in political wuks. As similar types of people become
socialised into local attitudes and values, redidiféerences in voting patterns can occur.
During the 1980s, inter-regional differences mayehieflected changing inter-constituency
population characteristics as a result of inteienegl migration and economic restructuring

(CURTICE and STEED, 1982). More recently, some kulschave claimed that people vote



according to their perceptions of national and geaseconomic circumstances, and that such
perceptions are spatially, in particular regionaligriable (JOHNSTON and PATTIE, 1997,
1998). However, this has been contested by cldiatspeople behave in a similar manner in
different regions according to their individual cheteristics, thereby ruling out any substantial
regional effect on voting (MCALLISTER and STUDLAR992). Other studies have reached
different conclusions regarding explanations ofoegl differences (JOHNSTON and

PATTIE, 1998; RUSSELL, 1997).

While the most recent general elections have segional variations remain largely constant,
inter-constituency variations in party support heeome ever more apparent (JOHNSTON
and PATTIE, 2006). The constituency scale has lween the dominant feature of Great
Britain’s electoral geography with the majorityagjgregate analyses occurring at this level
because of the paucity of data at smaller geogeaplavels. At this scale, early studies
provided circumstantial evidence that similar peogite differently in different types of

places (COX, 1969; CREWE and PAYNE, 1971). Usingiabination of constituency and
British Electoral Studies (BES) survey data, BUTL&RI STOKES (1969, 1974) put forward
arguments consistent with classic neighbourhoaoectsfin their pioneering work on British
electoral behaviour: in strong Labour and Conséreatreas there was pressure in the local
milieu for electors to remain with the local majgiview. These arguments were developed by
MILLER (1977, 1978), who claimed that class polatisn was greater at the constituency
context than the individual level. He accountedthas spatial polarisation by associating these
observed patterns with neighbourhood effects, fipally the role of the environment in
structuring social contacts (family, friends, lasaétc) and how social interaction with those

members of an area’s minority class is likely toert these people to the dominant



viewpoint. Without any evidence that such procesgesated, these findings were not immune
from criticism (DUNLEAVY, 1979; 1980), despite ftwr evidence that socio-demographic
composition could not account for party suppothatconstituency level (JOHNSTG# al,
1988). By combining constituency level data to undlial respondent’s information from the
BES over the period 1964-97, a later study showggdfcant across-constituency variation in
Labour and Conservative support and stressed hetimtiuence of social interaction
(supporting the neighbourhood hypothesis put fodmr MILLER) and variations in the

marginality of the electoral contest on voting pats (ANDERSEN and HEATH, 2002).

Other studies of inter-constituency variations amtp support have focused on party activity
rather than socio-demographic composition. To edaptoral rewards, parties campaign
differentially across constituencies, focusing tlaetivity in marginal seats. While it is
important for parties in marginal seats to win owew voters or shift established voting
intentions, it is also vital for them to identifpéthen mobilise supporters thus ensuring they
vote on election day. Over the last two decadesianaus studies have found that where a
party campaigned more intensively, relative tmfponents, the greater its electoral payoff
(JOHNSTON and PATTIE, 1995; DENVER and HANDS, 19BELDHOUSE and CUTTS,
forthcoming). There is also evidence that partiesugh sophisticated local targeting strategies
and grassroots campaigning now successfully opatateich smaller spatial electoral scales

(below the constituency level) in order to maxintiseir potential rewards (CUTTS, 2006b).

In recent times, attempts to identify the ‘realasal variations in voting at British general

elections have focused on smaller geographicaésckbr instance, innovative research saw



the use of ‘bespoke neighbourhoddsith convincing evidence of small scale spatial
variations in voting (JOHNSTOHRt al, 2000; 2001; 2004; 2007). People from similaiaoc
backgrounds were found to vote differently depegdin their local context, and these
neighbourhood effects operated at a variety ofescaésting within each other (JOHNSTON
and PATTIE, 2006). Later research using the Briislusehold Panel Survey also found that
voting decisions were affected by interaction widighbours and friends, and contact with

party activists in various settings (JOHNST®@tal, 2005b).

‘The more people had contact with their neighbalibesmore likely they were to
vote as there neighbours did, according to thehieigrhood characteristics that

they shared’ (JOHNSTON and PATTIE, 2006, p104).

Other evidence stressed the importance of smadlgiad scales on voter participation
(FIELDHOUSE and CUTTS, 2007), while similar sopldated models of voting seem to
show that, contrary to earlier findings, inter-kagal variations in voting patterns are no more
than aggregation effects as any geography to vofegates at much smaller spatial scales

(JOHNSTONet al, 2007).

To summarise, there is considerable evidence thtatgy/patterns at British elections are
intrinsically spatial, at scales ranging from thedle to the regional. Given this, it is
paramount that explanatory statistical models ¢iiwgotake account of possible spatial effects.

Despite recent innovations, there is no officiahg@l election voting data at any smaller areas

! See JOHNSTON and PATTIE (2006) for a detailed @xation of how bespoke neighbourhoods are constiuct
and an overview of their use in a number of resaidies.



below that of the parliamentary constituency. Véititio-economic and demographic
information for areas easily obtainable from thestss, it is unsurprising that the majority
(although not all as shown above) of aggregateyaaalare conducted at the constituency scale
but it is surprising that few aggregate analysas ¢éimploy regression techniques to analyse

party support take account of spatial heterogen@f fill this gap in the literature.

3. Understanding Patterns of Party Support in 2005

To examine what factors shaped the underlying patieparty support in 2005 we use linear
regression models of party vote share in the 2@0teigl election. Our initial models include
socio-demographic factors and the local politieaitext to explain the types of area in which

each party did better or worse.

Our vote share linear regression models are budt two stages to reflect a number of well
established arguments. This approach also enhataséy by showing how variables in the
model are affected by the inclusion of others.tRirs include social cleavage variables to
reflect the fact that they are relatively stabld arogenous. Parties tend to do better in areas
with large numbers of the social groups who tensufgport that party. The importance of
social cleavages on voting behaviour has long lestablished — at the ecological level, parties
often perform well or do badly in areas dependindle people that live there (CUTTS,
2006b). While both Labour and the Conservative®lsikong electoral foundations based on
social cleavages, the Liberal Democrats have ba@mdfto lack a similar solid social base
(CREWE and KING, 1995; CURTICE, 1996). Nonetheldissre is some evidence that

Liberal Democrat voters tend to be more middles;laghly educated and likely to work in



the public sector (RUSSELL and FIELDHOUSE, 20059t,Yevidence from the 2005 BES
suggests that there are no socio-demographic gtbapsan be considered part of the Liberal
Democrats natural heartland, with the party onlyndgdoest amongst those highly educated

individuals with degrees (FIELDHOUS# al., 2006).

We employ nine variables taken from the 2001 cetizatsreflect the main socio-economic
correlates of variations in voting behaviour in &rBritain, many of which have been used in
aggregate analyses examining voting patterns entegeneral elections (JOHNST@Nal,
1998; RUSSELL and FIELDHOUSE, 2005; FIELDHOUSEaL, 2006). In 2005, Labour
was expected to lose support in predominantly Musind student areas to the Liberal
Democrats, given the Liberal Democrats’ oppositmtuition fees and the War in Iraq. We
include three census variables to ascertain whéltleetiberal Democrats did perform better
and Labour did worse in areas with large numbestuafents, workers in education and

constituencies with large Muslim electorates.

At the second stage of the model we include redgrgety campaign spending to reflect the
intensity of local party activism. Since the 1950 impact of local party activism on party
support has been contested (BUTLER and STOKES,)18&8vever since the mid 1990s, a
growing body of literature has repeatedly demonastiéhe electoral benefits of intense
constituency campaigning (WHITELEY and SEYD, 199@HNSTON and PATTIE, 1995;
DENVER and HANDS, 1997), so much so that thesemalty labelled ‘revisionist’

viewpoints have now become part of the mainstrédowever there has been disagreement
over how to best measure campaign effort. Hereseeparty spending as a surrogate measure

of campaigning. It has been consistently demorestridtat the amount a party spends is



significantly related to its electoral performanttee more a party spends, relative to its
opponents, particularly if it is the challengeg tietter the outcome for it (PATTHE al,

1995; JOHNSTON and PATTIE, 1995). Moreover, papgraling has the advantages of
completeness of coverage and relatively little rmesment error, and has proven validity when
measured against alternative measures of campaigmsity (DENVER and HANDS, 1997,
WHITELEY and SEYD, 2003). A recent analysis of cangm effort in the 2005 general
election found that spending was the indicator rhagtly correlated with the campaign
variable (FIELDHOUSE and CUTTS, 2008, forthcomindje therefore include party
spending for all three parties to reflect the istgnof local activism. Given previous findings
at recent elections, we would expect local repriegiem and grassroots campaigning to be
particularly salient for the Liberal Democrats tHanthe other main parties (RUSSELL and

FIELDHOUSE, 2005; CUTTS, 2006a; 2006b).

Although much of the empirical analyses on partieshare in the UK is at the level of the
parliamentary constituency, it appears that suetyaas typically do not take into account
either the spatial nature of these parliamentangtituencies — whether one parliamentary
constituency is contiguous to another — or whetheispatial heterogeneity of the dependent
variables has a direct effect on voting patterhsctolars are to be sure of the effect of socio-
economic correlates then such estimates needntalde once the influence of space has been

taken into account.
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Spatial forces

Standard (non-spatial) econometric estimates oétfeet of explanatory variables on vote
share will be inefficient if the residuals are spiét autocorrelated. One of the clearest
expositions of the reasons why residuals can biaflgautocorrelated has been provided by
VOSSet al (2006), and based on the work by WRIGLEtyal (1996), who emphasise the

importance of, amongst other thingsedbackgrouping forcesandgrouping responses

VOSSet al (2006) state the potential flmedbacKorces to influence individuals and
households preferences and activitésteris paribusthe smaller the spatial scale of analysis
then the greater the potential feedback becausediigher likelihood and frequency of
contact between voters. For reasons related tadbption/diffusion theory (RODGERS,

1962) and the agent interaction theory (IRWIN af@@ESTAEL, 2004), we should expect
there to be the potential for spillovers of votlmghaviour with a positive correlation in

political party vote shares between contiguousigr@entary constituencies. If a political party
is thought to be positively contributing to theelibf voters, then this positive impression of that
political party is likely to be shared with friendad neighbours, including friends and

neighbours within the area and within contiguowesaarwho interact most with these voters.

Geographically close parliamentary constituencigk gimilar political party vote shares
might be influenced bgrouping forcesClusters of high vote shares might be due toralrau
of reasons including the spatial grouping of pcditiparty spending. For instance, if a political
party, such as the Liberal Democrats, wishes tadgpelatively high amounts on campaigning

in one area then it may well also be wise for gi@itical party to spend relatively high
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amounts in that parliamentary constituency’s camtigs constituencies in order to reap the

rewards from spatially autocorrelated coercivetjmall forces.

Of course, this type of coercive political behavioway well be reacted to in similar fashions
across parliamentary constituencies due to siradairoeconomic backgrounds or political
persuasions of voters. Sugtouping responsesan be positive or negative and should inform

political parties on the likelihood of campaign sgig being effective.

4. Exploratory spatial data analysis

Many scholars have contributed to the theoretindl@mpirical literatures concerning the
factors that affect party vote shares. Howeverdéthese scholars explicitly take account of
geography in their empirical analyses. This is saipg given the political make-up of the

2005 general election constituency map in Englarmtti\Wales. Labour continues to maintain a
stranglehold of its industrial heartland areahmNorth (Greater Manchester, Merseyside,
South and West Yorkshire, Tyne and Wear), largasaoé the West and East Midlands and the
traditional industrial areas of South Wales as waslparts of inner city London. By contrast the
Conservatives remain strong in the shire disto¢tSngland and suburban areas, particularly
constituencies in the South East and Greater Landd@005, the Conservatives fell back in
many Northern constituencies and currently havg thrke seats in Wales and no seats in a
number of major urban centres (Birmingham, Neweastteds, Liverpool, Manchester, and
Sheffield). The Liberal Democrats have a distinetijeography of seats based on historical
voting patterns and contemporary advances (RUSSH FIELDHOUSE, 2005). Party

strength still lies in the nonconformist ‘Celtignfge’, specifically the south west of England
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and rural parts of Wales. However, since 1992] theral Democrats have captured additional
seats in the south east and London, while in 288% &chieved electoral breakthroughs in
constituencies where there were both large nundfestiidents and those working in the

public sector such as education and health (FIELD8Eet al, 2006).

As regards the 2005 geography of the vote, Labontirmues to do much better in the south,
albeit not as well as four years previously, bilitlsétter than 1992. This largely reflects the
success of Labour’s key seats strategy devise@9i fo target specific marginal seats mainly
in the south east, London and parts of the midlaad their ability to successfully defend
large numbers of them in the two subsequent gep&eations. Where the Liberal Democrats
have built ‘electoral credibility’ through localestion gains or the stewardship of local
councils, or developed strong local organisationsaw types of area (e.g. university seats)
which enhance the party as a credible alternattnesparty has managed, often through

intensive local campaigning, to secure increasassijaport and made parliamentary advances.

Moran’s | scatter plots

One way of examining the geography of voting patas to exploit the spatial nature of the
data set. After standardising the variables, weahte to investigate the extent that the party
vote share of each political party in each parliatag/ constituency is correlated with the
party vote share of the same political party intiguous parliamentary constituencies. Taking
the Liberal Democrats, the Conservatives and thmuaparties in turn, this part of the

exploratory data analysis is presented in Figurss 1
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{Insert Figures 1-3 about here}

In each case the standardised vote share of titeegloparty in 2005 in a parliamentary
constituency is presented on the x-axis, whileytlagis shows the standardised value of the
average political vote share for that party of gmatiamentary constituency’s neighbouring
constituency as defined by the queen contiguityghisi matrix. [As the data are standardised
the units on the graph are expressed in standardtiams from the mean.] The upper right
guadrant of the Moran’s | scatter plot shows thomdiamentary constituencies with an above
average vote share for that political party whichrgs its boundaries with neighbouring
parliamentary constituencies that also have abegeage values of the same party’s vote share
(high-high). The bottom left quadrant shows parkatary constituencies with below average
vote share for a political party with neighbourpayliamentary constituencies also with below
average values (low-low). The bottom right quaddisplays parliamentary constituencies
with above average vote share surrounded by paghgamny constituencies that have below
average vote shares (high-low) and the upper tefticant showing the opposite. The slope of
the regression line through these points exprabgseglobal Moran’s | value (ANSELIN,

1996).

Figures 1-3 support the notion that there is spatitocorrelation in voting patterns: in each
case the Moran’s | statistics are positive andsstedlly significant with values of 0.2956,
0.5975 and 0.5692 for the Liberal Democrats, Coradetes and Labour parties respectively.
Two important extra observations can be made filweséd ‘global’ figures. First spatial
autocorrelation of party vote share is strongestife Conservatives and weakest for the

Liberal Democrats. Second, the distribution of pown the scatterplots illustrates different
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degrees of heteroskedasticity with the Liberal Derats fan being particularly explosive; this
indicates that the vote share for this party iglised and targeted, as indicated by the intensity
of points in the low-low quadrant and dispersedimin the high-high quadrant. This is
distinctly different from the Moran’s | scatter pdathat are produced from data for the
Conservative and Labour parties, which adds tdrduition that there may be different drivers

of vote shares for different political parties.

Numerous scholars have shown that local party iaatihias a significant effect on party vote
shares (DENVER and HANDS, 1997; JOHNSTON and PATTHEO5; WHITELEYet al,

1994). Here we use party spending as a surrogaasureof the strength of local campaigning
(JOHNSTON and PATTIE, 1995; FIELDHOUSE and CUTTE80& forthcoming). Given that
party vote shares appear to have an element aakpatocorrelation, there is an argument that
effective local campaigning should also be spat@litocorrelated. To investigate this issue we
replicate the earlier analysis through the use ofdi’s | scatter plots for data on campaign
spending by each political party, as shown in Fegut—6. The results support the notion that
there is spatial autocorrelation in party spendingtach case the global Moran’s | statistics are
again positive with values of 0.2646, 0.4530 ar&®09 for the Liberal Democrats,

Conservatives and Labour parties respectively.

{Insert Figures 4—6 about here}

Three further points concerning these scatter plasvorthy of note. First campaign spending
by the Liberal Democrats is highly targeted, wkik tajority of points in the low-low

guadrant illustrating lots of parliamentary constitcies where their campaign spending is low
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which are also surrounded by parliamentary corestities where their campaign spending is
also low. Second, the difference between the Lili@eanocrats and the Conservatives is stark.
It appears the Conservatives spend their moneyost areas but target specific areas for
relatively low amounts of spending, as illustralbgtthe sparcity of points in the low-low
qguadrant. Third, the two patterns identified abdwea’'t apply to the Labour party. The Labour
party appears to have a relatively even split bebwtee high-high, high-low, low-high and
low-low quadrants. This suggests that campaigndipgns not always directly related to local

party performance, an argument we develop later.

LISA cluster maps

An accompaniment to the Moran’s | scatter plohis LISA cluster map; three such maps are
presented in Figures 7-9 from which we can iderhig/spatial distribution of high-high, low-
low, high-low and low-high political party spendingntiguity patterns across parliamentary
constituencies in England and Wales. In Figures @réas coloured red represent high
spending in constituencies with high spendingsrsiirrounding constituencies (high-high);
dark blue areas represent patterns of low spendiagonstituency with low spending in its
surrounding constituencies (low-low); light blueas represent low spending in a constituency
with high spending in its surrounding constituesdlew-high); pink areas represent high

spending in a constituency with low spending irsitsrounding constituencies (high-low).

{Insert Figures 7-9 about here}
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When these three figures are examined togetheraergortant points can be made. First,
the Liberal Democrats appear to be more activartigmentary constituencies that are located
in the South West of England (traditional heart)aawad to a much lesser extent in the East
Midlands. The LISA map for the Liberal Democratpegars to be more clearly defined than
for the other two (major) political parties and ymositive spatial autocorrelation on party
spending is evidence of knowledge of spatial deprod of voting patterns by this political
party and supports the idea that the Liberal Dentsdras a clearly defined local perspective.
Second, it appears that the South West of Eng&pdedominantly a two party fight, with

both the Liberal Democrats and the Conservativégedg contesting seats in this region. By
contrast, the Labour party is spending particulboly levels across this entire region. Third,
Conservative party spending figures suggest tltatl [Bonservative party campaigning is
particularly intense in the shire, rural and seuamnal parliamentary constituencies. Dark blue
(low-low) areas are confined to relatively urbamlipmentary constituencies for Conservative
party spending patterns. Fourth, the Conservaiivey/ spends relatively little in the urban
areas of South Wales, undoubtedly a consequericaboiur’s traditional strength in these
areas. Fifth, Labour party spending appears tmbeased in London and along the M62
corridor between Rochdale and Bradford. As notelileeathis geographical spread reflects the
Labour party’s focus on key target seats, manyhithvit converted in 1997, and for the most

part has successfully defended in the two subsémesmeral elections.

The exploratory evidence presented above cleadigates the presence of a geographical
element to party vote shares and party spendirigrpatacross England and Wales. If models
are to be estimated and based on a correct fuattionm then they should be estimated with

geography having an explicit role. In the next isgctve present estimates of regressions to
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identify the impact of geography and party spendingparty vote shares. Of particular interest
will be whether there has been any systematic @rearnder) estimation of certain socio-
economic covariates in models of vote share ifitgact of geography is not accounted for

explicitly in the estimations.

5. Regression Analysis

The purpose of this section is to compare and ashthe results of four regressions for each
political party. To undertake this task we adopegression analysis stance and compare and
contrast the results from OLS and spatial regressiodels. To undertake this task we employ

the GeoDa open source software.

Spatial regression method

Spatial regression can be used to investigatenfhgence of spatially evolving relationships.

Two types of regression models are typically emptbythe spatial error model and the spatial
lag model. If there were strong theoretical reasgrio believe that the errors of an OLS
regression would be spatially autocorrelated thHen dppropriate technique is to estimate a

spatial error model, which is commonly specifieda®ws:

y=X +u 1)

2 This software was developed at the Spatial Ansliyab at the University of Illinois and can be déwatled for
free from:https://www.geoda.uiuc.edu/
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wherey represents the dependent variablerepresents the independent variables and the
constant term, is the regression parameters which are to be asdrandi is the error term.

This error term is presumed to have a covariarcetsire as given by:

u= Wu+ (2)

where is a spatial lag parameter to be estimat¥ds a weights matrix defined by the area’s
neighbourhood such th&Yu captures the spatial lags of the model’s disturbaarm,u, and

is the independently distributed error term. Eletsem; from the W matrix capture the
influence on area of its neighboursj. Under this specification spatial autocorrelatinrthe
dependent variable is the result of exogenous enfies captured in the error term and not
directly from the explanatory variables. This tyallg occurs because the list of explanatory
variables does not contain a variable which captthie spatial autocorrelation that appears in

the dependent variable.

It is possible to estimate a model which explictgptures the spatial autocorrelation. The type

of model which captures spatial autocorrelationaasexplanatory variable is a spatial lag

model of the form:

y= Wy+X +u (3)

In this formulation,Wy captures the spatially-weighted average of theedéent variable for

an area’s neighbouring locations ang the spatial lag parameter to be estimated.
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Are space and campaign spending important drivéggaty vote share?

First we replicate work which does not explicithke into account spatial autocorrelation or
campaign spending. We then add each of these \esiatio the estimations until we end up
with a full model that includes the traditional BBeconomic covariates together with both

campaign spending and space. These results aenpedsn Table 1.

{Insert Table 1 about here}

The table is separated into three distinct sectraitis each section corresponding to one of the
three major political parties. Four columns of esggion results are presented for each political
party. The first column is based on the previotgsditure which emphasises the importance of
socio-economic characteristics driving variatiomsote share across parliamentary
constituencies; these literature-driven variabtestlae components within thématrices in
equations (1) and (3). Then we augment this mod#ltve queen contiguity variable using
spatial regression. Of note is whether the magaitutt significance of the socio-economic
variables change systematically once the geograptéciable is included in the model and, of
course, whether the geographical variable is ingmitself. The third column presents re-
estimates of the first column using OLS methodsthigttime we include campaign spending
by each political party as additional explanatoayiables. Finally we re-estimate this column
using spatial regression to include the geographbumatiguity variable. In each case we

employ the queen contiguity weight matrix.
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2005 party vote share appears to be influencedrapge of factors for each political party,

and this is in line with the literature review albo®f immediate interest are the changes in the
log-likelihoods. Large positive increases in lokelihood values are apparent for all political
parties with the inclusion of the spending andfmat®l weights variable. The magnitude of
these changes in log-likelihood values is gredteshe Conservative party and smallest for
the Liberal Democrats, although this low valuetfe Liberal Democrats might be due to the
concentration of this party in the South West. Nithadess, this alone indicates that the
inclusion of the spending and spatial weights \deis drastically improves the predictive

power of the model for each political party.

As noted by previous studies (FIELDHOUS®Eal, 2006), the Liberal Democrats obtained
higher vote shares in parliamentary constituensigish had higher proportions of students

and inhabitants with degrees. Areas with more iithats working in agriculture and with

more pensioners are also more likely to generafieenivote shares for the Liberal Democrats.
Of particular interest is whether the inclusiorcampaign spending affects vote share. The
results indicate that higher own party expenditanas lower campaign spending by the other
two political parties both increase a party’s vehare; this is consistent across all three parties.
However, the inclusion of the spending variabley mall be correlated with the earlier
explanatory variables. The effect of campaign spendppears to dilute the socio-economic
controls, the educational control and the studentrol. Once we re-estimate the regressions
using spatial regression techniques, irrespectivenether we include campaign spending, we
find that the importance of the pensioners, agnical degrees, manufacturers and students has
been over-stated; out of these variables, @dgreesandStudentsemain statistically

significant at the traditional confidence leveltigimplies that through the lack of
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appreciation of spatial factors, or of the spatigtiocorrelation of the explanatory variables
across space, other scholarly work may over-estitiegt importance of these explanatory
variables. An additional observation is that th@amance of large proportions of individuals
working in education only becomes an important axatory variable for the Liberal
Democrats once the geographical weights matrixokeas included in the econometric

analysis.

Supporting the proposition that the campaign spendariables may be correlated with the
other explanatory variables is the multicollineagondition number. The values of this
statistic increase from below 4 to above 4 fooélhe three political parties when campaign
spending alone is included in the model. Neversethe critical value for this statistic is
much larger than 4, which indicates that multicahrity is probably not strongly influencing

the results,

Our results suggest that the progressive redustitime importance of the explanatory
variables is not systematically present for the seovatives when we include these extra
explanatory variables of campaign spending andespaaddition to this observed stability we
find the spending variables and the spatial magrieenain important explanatory variables of
the Conservative party vote share. By contrastajeession results for the Labour party

illustrate that the inclusion of (either and bathjnpaign spending and the spatial weights

3 According to Julia Koschinsky the condition numbeGeoDa indicates that multicollinearity might &e
problem around a value of 30, so values below 8hat suggestive of multicollinearity
(http://sal.uiuc.edu/pipermail/ openspace/2006-dayi000676.html). However documentation from Brown
University (http://www.s4.brown.edu/S4/Training/Mda/GeoDa3FINAL.pdf) indicates that one should be
alarmed when the multicollinearity condition numisegreater than 20. In no instances in our ressiltisis
the case.
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matrix do reduce the magnitude of several of tleetétical literature based explanatory

variables; in spite of this the majority of thesgiables remain statistically significant.

To summarise this section, the results of the 2@Q& share regressions suggest that i) space
and campaign spending are importance covariatdgeimodelling of political party vote share
across England and Wales; ii) the importance otation is over (under) stated for the Liberal
Democrats and Labour (Conservative) party voteeshbefore campaign spending and space
are included in the model; iii) all industry progiappear to be overstated if space is omitted
from the model; iv) the effect of home ownershipvarte share appears to be over-stated when
employing OLS methods, but nevertheless remainsitapt when we use a spatial regression
approach; and v) campaign spending is importam after spatial autocorrelation. In spite of
the observation that space is an important driv@aay vote shares, the Breusch-Pagan test
statistic (not reported for brevity) consistentiglicates that there is still heteroskedasticity in
the model even after introducing the spatial lagpatial error terms. In each case the
likelihood ratio tests indicate that the spatid&efs models are improvements over the

corresponding OLS models.

Assessing the improvement in the models

One method of identifying whether the performanicéhe model has improved through the
inclusion of the campaign spending variable andueof spatial modelling is to examine the
predicted values. For brevity we compare the peréorce of the first and last regressions for
each political party with the actual spatial vaadatin vote share. LISA cluster maps of the

predicted values for the first sets of results sellon the theoretical model by FIELDHOUSE
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et al, (2006) — are presented in Figures 13-15 andqteedvalues for the final sets of results
are presented in Figure 16—18. For comparison esepit LISA cluster maps of the actual vote

share for each political party in 2005 in Figurés-112.

{Insert Figures 10-18 about here}

The performance of the FIELDHOUSH al. (2006) theoretical model for the Liberal
Democrats is shown in Figure 13. Areas of goodiptiee@ performance exist (such as the
South West), but so do areas of important inaceesgesuch as Wales but also for a large area
from Hull to Lancaster). Our augmentation of thmawdel to include party spending and
estimated using spatial regression are presentédime 16. When our predicted values are
compared with the actual results there is a higéllef similarity, and much smaller
inaccuracies in predictions. Our model correctlgdacts much of the vote share in the South
West and does not over-predict the values for Walég¢orth Yorkshire. However there are
some inaccuracies in the West Midlands. We takevithe that no model perfectly captures
reality, but it appears that the introduction oéisging and spatial factors appear to have

greatly improved the model’s predictive capacity.

Although FIELDHOUSEet al (2006) focused on the Liberal Democrats, we comtito use
their model to identify the predictive performarioethe other two main political parties. For
the Conservative party, the actual vote share patre presented in Figure 11; their model's
predictions are presented in Figure 14 and theatf predictions of their model with our
spending and spatial augmentations is presentejure 17. Our extensions of this model to

include space and political party spending havg ardimited amount of success when it is
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applied to the Conservative party. The extensiampsure more of the spatial pattern around
Peterborough, Cambridge and Northampton but perfetatively poorly around Reading,
Oxford, Huddersfield and for whole swathes of Wa{@sr conclusion from these maps is that
the incorporation of spatial and spending effedissthot drastically improve a model which is
not necessarily geared around explaining Conser/atirty vote share — the underlying

theoretical model should be the correct one irfitseinstance.

In spite of the results of the model for the Conasve party, we reapply the FIELDHOUSE

al. (2006) theoretical model to predict Labour patye share. The results of their model
predict the low vote share for much of the Soutrsi®ad the South Downs, and the high vote
shares in the urban centres of Liverpool, ManchgeSteeffield and Doncaster. However the
model under-predicts the vote share in parts ofed/ahd for a whole corridor of parliamentary
constituencies from Bridlington to Morecombe artdtha same time, over predicts vote share
along a corridor between Oxford and SouthamptoneMile introduce space and party
spending into the model we find a large improvenmehe model. The model now appears to
accurately predict the Labour party vote sharesrfoch of England and Wales with a few
exceptions, most notably the under prediction eflthbour party vote share between the Vale

of York to Morecombe and a few parliamentary cduosticies in East Anglia.

Our analysis of the predicted residuals from thaiegtion of the augmented FIELDHOUSE

et al. (2006) model to all three major political partilisstrates that the incorporation of
spending and spatial effect into the model imprdatiesmodel’s performance, although the
performance is particularly improved for the LideDemocrats and the Labour parties and less

so for the Conservative party. It also illustratest this FIELDHOUSEet al. model could be
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applied to predict the Labour party vote share el @ the Liberal Democrats, as it was
originally proposed for. However this does leadaiquestion whether the spatial effects of the
explanatory variables vary between these polipeaties. For instance the spatial

heterogeneity of explanatory variables may wellyvarimportance for each political party.

Spatial autocorrelation of explanatory variables

It is important to identify the source of this dphautocorrelation in the model. In an attempt
to identify whether the covariates are particulanRuenced by space we estimate a further set
of three regressions. We are attempting to idemttigt factors affect party vote share so we
include the covariates discussed throughout agdéiat we also include compound variables
where the aforementioned covariates are multigdiethe queen weight matrix. Hence, we are
explicitly including both the traditional socio-ecamic explanatory variables of party vote
share along with the spatial autocorrelation oheaplanatory variable. The results, generated

in STATA v9, are presented in Table 2.

{Insert Table 2 about here}

According to the log-likelihood test, the models floe Liberal Democrat and Labour parties
are improved through the inclusion of these extramound explanatory covariates. This is not
the case for the regression of the Conservativiy pate share. The results of the regression
for the Conservative party indicate that the nomygound variables remain at a similar
magnitude and statistical significance. Along vitits covariate stability are indications that

space is still important; this can be identifietbtigh the Moran’s | (residuals) statistic and that
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there appears to be an impact of spatial autoediwal of the covariates, including the
campaign spending covariates. Such results indibatehere can be confidence that the socio-

economic covariates may be stable irrespectivaefriclusion of spatial factors.

The most interesting set of results from this tabléne analysis of Liberal Democrat support.
Once we take into consideration the impact of gpatitocorrelation through the socio-
economic explanatory variables, we come to thelosran that space plays a vital role in the
Liberal Democrats’ electoral performance. It appehat the main factor behind Liberal
Democrat support is party spending; this is the ¢asown party spending and for own party
spending with spatial autocorrelation. The magratatithe coefficient for the Liberal
Democrat campaign spending variable is the lamgfeshy political party. Here we can
conclude that local party activism, through thexyrparty spending, is the most important
influence of Liberal Democrat vote share, onceiapaariation has been taken into account.
Bearing in mind many, if not all, aggregate anadyskLiberal Democrat support have ignored
possible spatial effects, this finding strengthestent scholarly evidence regarding the
importance of place based local activism on LibB@inocrat electoral performance

(RUSSELL and FIELDHOUSE, 2005; CUTTS, 2006a, 2006b)

0. Conclusion

There is a growing body of literature which suggekat voting patterns are not independent

from space. Voting patterns can be spatially depenbdecause people interact with their

material environment (JOHNSTON and PATTIE, 2006jhsugh many studies indicate that
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spatial factors might be influencing party voterglsafew empirical studies take explicit

account of spatial factors in their empirical asaly.

This paper has sought to take explicit accounpatial heterogeneity in vote share across
constituencies in England and Wales at the 2008rgérlection. Building on the theoretical
and empirical contributions in the literature tdejdhis paper integrates spatial autocorrelation
into the modelling analysis through the use ofigpatgression. Our results indicate that the
importance of spatial autocorrelation varies fartepolitical party. As shown by the

regression results, one of the major consequeriagaaring spatial effects is biased results,
with the determinants of party vote share beinigezibver or under stated when space is
omitted from the analysis. Moreover, likelihoodioaests confirm that the spatial effects
models are marked improvements on the original @io8els. Similarly, an examination of
predicted residuals for all the three parties ratts the improvement in model performance

after taking account of spending and spatial eftect

Space is found to play a vital role in the Libed@mocrats’ electoral performance. It appears
that the main factor behind Liberal Democrat supoparty spending; this is the case for own
party spending and for own party spending withigpautocorrelation. This provides further
proof that intensive grassroots campaigning isi@aerly salient to the electoral fortunes of
the Liberal Democrats. This is in contrast to theats of the vote shares for the Conservative
party, which appears to be much less influencesipayial factors, and for the Labour party,
where space plays an important but smaller effedummary, this paper provides a blueprint
for future aggregate analyses of party performatdke constituency level. It is clear that

future regression models of voting at the constityescale must explicitly take account of
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spatial heterogeneity in order to correctly idgntife strength and importance of factors that

affect parties’ electoral performance.
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Figure 1: Moran'’s | scatter plot of Liberal Democrats party performance in 2005
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Figure 2: Moran’s | scatter plot of Conservatives party peformance in 2005

Moran's I= 0.5975
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Figure 3: Moran’s | scatter plot of Labour party performan ce in 2005
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Figure 4: Moran’s | scatter plot of Liberal Democrat party spending in 2005
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Figure 5: Moran’s | scatter plot of Conservative party spa&ding in 2005
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Figure 6: Moran’s | scatter plot of Labour party spending in 2005
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Figure 7: LISA cluster map of Liberal Democratic Paty spending
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Figure 8: LISA cluster map of Conservative Party sgnding
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Figure 9: LISA cluster map of Labour Party spending
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Figure 10: LISA cluster map of Liberal Democrat acual values
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Figure 11: LISA cluster map of Conservative actualalues
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Figure 12: LISA cluster map of Labour actual values
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Figure 13: LISA cluster map of Liberal Democrat predicted values based on the
FIELDHOUSE et al (2006)model
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Figure 14: LISA cluster map of Conservative prediced values based on the
FIELDHOUSE et al (2006) model
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Figure 15: LISA cluster map of Labour predicted vauesbased on the FIELDHOUSEet
al. (2006)model
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Figure 16: LISA cluster map of Liberal Democrat predicted valuesbased on final model
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Figure 17: LISA cluster map of Conservative prediceéd values based on final model
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Figure 18: LISA cluster map of Labour predicted vales based on final model
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Table 1: Vote shares

V2

Political party Liberal Democrats Conservatives Labour
Method of Spatial Spatial Spatial Spatial Spatial Spatial
Estimation OLS Eag OLS Eag OLS Eprror OLS Eprror OLS Eprror OLS Eag
Intercept -0.000 0.001 0.000 0.000 -0.000 -0.070 0.000 -0.004 0.000 -0.002 0.000 0.026
(0.037) | (0.053) | (0.021) (0.020) (0.027) | (0.077) | (0.020) | (0.058) | (0.026) | (0.057) (0.029) (0.016)
Degrees 0.252** | 0.190** 0.073* 0.061* 0.358** 0.364** 0.198** 0.291** | -0.428** | -0.039** -0.216** -0.194**
(0.054) | (0.050) | (0.032) (0.032) (0.039) (0.046) (0.033) (0.039) (0.038) (0.047) (0.029) (0.026)
Manufacturing -0.094 -0.051 -0.017 -0.005 -0.183** | -0.143** | -0.147** | -0.135** | 0.168** 0.126** 0.098** 0.072**
(0.048) | (0.045) | (0.027) (0.027) (0.035) (0.041) (0.027) (0.034) (0.034) (0.052) (0.024) (0.021)
Agriculture 0.165** | 0.131** 0.025 0.021 0.180** 0.225** 0.051** 0.136** | -0.341** | -0.320** -0.172** -0.133**
(0.044) | (0.041) | (0.026) (0.026) (0.032) | (0.030) | (0.026) | (0.027) | (0.031) | (0.045) (0.023) (0.021)
Pensioners 0.194* | 0.134* 0.016 0.003 0.046 0.173* 0.027 0.146** | -0.197** | -0.193** -0.081** -0.070**
(0.054) | (0.050) | (0.031) (0.030) (0.039) | (0.035) | (0.031) | (0.030) | (0.038) | (0.038) (0.027) (0.024)
Students 0.174** | 0.157** 0.064 0.063 0.041 0.039 0.038 0.054* -0.143** | -0.119** -0.075** -0.036
(0.061) | (0.056) | (0.034) (0.033) (0.044) (0.032) (0.034) (0.027) (0.043) (0.036) (0.030) (0.027)
Muslims 0.008 0.010 -0.030 -0.028 0.001 -0.037 0.007 -0.023 | -0.112* | -0.068* -0.094** -0.095**
(0.046) | (0.043) | (0..026) (0.025) (0.033) | (0.028) | (0.026) | (0.024) | (0.033) | (0.031) (0.023) (0.020)
WorkING in education 0.072 0.102* 0.053 0.064* -0.278** | -0.244* | -0.188** | -0.196** | 0.161** | 0.102** 0.111* 0.041
(0.053) | (0.049) | (0.030) (0.030) (0.039) | (0.036) | (0.030) | (0.030) | (0.038) | (0.038) (0.027) (0.024)
Home ownership 0.023 0.030 -0.017 -0.010 0.661* | 0.445* | 0.423** | 0.362** | -0.507** | -0.369** -0.324** -0.266**
(0.051) | (0.048) | (0.032) (0.031) (0.037) | (0.036) | (0.032) | (0.031) | (0.037) | (0.039) (0.028) (0.025)
Lib Dem campaign spending _ _ | 0746 | 0.719* _ _ -0.218** | -0.205* _ _ -0.293* | -0.259*
(0.024) (0.025) (0.025) (0.020) (0.022) (0.020)
Conservative campaig -0.135** -0.135* 0.490** | 0.292*** -0.251* -0.158**
spending B B (0.027) (0.027) B B (0.028) | (0.024) B B (0.024) (0.022)
Labour campaign -0.259** -0.246** -0.223** | -0.153** 0.298** 0.266**
Spending B - (0.025) (0.024) B - (0.025) | (0.020) B - (0.022) (0.019)
. 0.758** 0.725** 0.637**
Spatial error - - - - - (0.032) - (0.034) - (0.041) - -
Spatial lag B 0.402** B 0.140** B _ _ B B _ B 0.323*
(0.050) (0.036) (0.028)
Moran's | 0.223* - 0.063* - 0.500%* - 0.366** - 0.418* - Q94 -
(residuals)
Lagrange multiplier Spatial Spatial Spatial Spatial Spatial Spatial
diagnostic tests: Lag*** B Lag** - Error* B Error - Errors** B Lag*** -
Likelihood ratio test for - 60.54%* - 15.22%* - 303.32% - 215.449 - 187.87 - 123.78*
spatial weights matrix
F-statistic (prob.) 20.84*** — 159.37**4 - 103.28** — 157.31*** — 109.81** — 215.904 —
Log-likelihood -732.734 702_ 464 -402.191 -394.58 -549.007 -397.347 -404.986 -29726538.484 | -444.548 -334.362 -272.4
R’ 0.229 0.330 0.759 0.766 0.596 0.795 0.756 0.8p4 6110. 0.745 0.810 0.850
AIC 1483 1425 828 815 1116 812 833 618 1095 90 693 571
Multicollinearity condition | 5 g9 - | a217 - 3.814 — | 468 - 3.814 - 7.623 -
number
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Table 2: Spatial Models of 2005 Party Vote Share

Political party Liberal Democrats Conservative Labour

Intercept -0.004 (0.022) -0.002 (0.019 0.010(0.018)
Degrees 0.051 (0.059) 0.285** (0.053) -0.225** (0.048)
Manufacturing -0.028  (0.050) | -0.112**(0.045) 0.041 (0.041)
Agriculture 0.038 (0.035) 0.134** (0.032) -0.207** (0.029)
Pensioners -0.027  (0.040) 0.161** (0.036) -0.121** (0.033)
Students 0.043 (0.037) 0.052  (0.033) -0.065* (0.030)
Muslims -0.045 (0.032) -0.013 (0.028) -0.055* (0.026)
WorKING in education 0.079 (0.043)| -0.200** (0.039) 0.055 (0.035)
Home owner -0.039  (0.043) | 0.310** (0.038) -0.239** (0.034)

Lib Dem campaign spending

0.721** (0.026)

-0.207* (0.023)

-0.283* (0.021)

Conservative campaign spending

-0.142* (0.031)

0.352** (0.027)

-0.133* (0.025)

Labour campaign spending -0.246** (0.026) -0.172** (0.023) | 0.261** (0.021)
Degree * queen weight matrix 0.085 (0.077) -0.269** (0.069) 0.093 (0.062)
Manufacturing * queen weight matrix 0.026 .0@1) -0.046 (0.057) 0.072 (0.052
Agriculture * queen weight matrix -0.059 (68) -0.194** (0.043) 0.107** (0.039)
Pensioners * queen weight matrix 0.120 (0.062) -0.276** (0.056) 0.063 (0.050)
Students * queen weight matrix -0.093 (0.081) -0.114 (0.072) 0.065 (0.066
Muslims * queen weight matrix 0.086 (0.055) .0%b (0.049) | -0.150** (0.045)
WorKING in Education * queen weight matrix 0.027 (0.071) 0.099 (0.063 0.004 (0.057
Home owner * queen weight matrix 0.047 (067 0.026 (0.059) -0.045 (0.054
Lib Dem campaign spending * queen weight matrix 0.110* (0.049) -0.095* (0.044) 0.051 (0.039)
Conservative campaign spending * queen weight matri -0.041 (0.052)| 0.463** (0.046) -0.350** (0.042)
Labour campaign spending * queen weight matrix 28.0 (0.049) | -0.220** (0.043) 0.190** (0.039)
Moran’s | (residuals) 0.050** 0.323** 0.241**
F-statistic (prob.) 81.790 108.93 138.81
Log-likelihood -392.194 -327.662 -270.301

R 0.77 0.81 0.84

AIC 830 701 587
Multicollinearity condition number 11.564 11.564 864

Notes (for Tables 1 and 2): standard errors inrgheses; * and ** indicate statistical significaratethe 5% and 1% level
respectively; all continuous variables are stanidad queen contiguity weight matrices employedon-OLS estimations; in
all cases lagrange multiplier test results are sttpd by robust LM test results; there are 569 ofag®ons in each regression.
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