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Abstract. Although electoral triangles have been used by several researchers to display election 
results in three-party contests, measures of change have not been derived from them that allow 
rigorous analysis of the interconstituency variations in change. We have recently derived two 
such measures, and in this paper subject them for the first time to analytic evaluation, and we 
use visualization methods to explore relationships and statistical procedures to test for them. The 
results shed new light on changes in the determinants of Great Britain's electoral geography 
between 1983 and 1987, and 1987 and 1992. 

A major difficulty faced by analysts of the geography of changing voting patterns in 
Great Britain in the last two decades has been the derivation of the 'dependent 
variable7. In the 1950s and 1960s, when the (then) Liberal Party did not field 
candidates in many seats and the Nationalist parties in Scotland and Wales were 
electorally inactive, a simple measure of change in a constituency between two 
elections based on the relative performance of the Conservative and Labour Parties 
sufficed. Since 1970, however, two-party politics has been replaced by three-party 
contests throughout England (in all constituencies in 1983, 1987, and 1992) and 
four-party contests in much of Scotland and Wales. Analysing this new system 
requires measures of change in multiparty contexts. 

This issue has been tackled by a number of authors, who accept that the two- 
party swing statistic pioneered by Butler (1956) is no longer meaningful-although 
its use has recently been advocated for US elections (Butler and van Beek, 1990). 
Rose (1991) pointed out its failings, but his alternative has as many measures as 
there are parties and gives no synoptic view; it simply presents the change for each 
party independent of what happened to all others. Similarly, the use of entropy- 
maximising procedures to estimate interparty, interelection flows, although giving 
much valuable information about constituency-level variability (Johnston et al, 1988), 
involves the square of the number of parties as the total of separate measures: it, 
too, fails to provide a synoptic view. 

In a recent paper, we suggested a method for characterising change in three- 
party contests, based on the electoral triangle (Dorling et al, 1993). Here, we not 
only illustrate the use of that method for representing electoral change (as it has 
been employed by other researchers: see below) but also, through the use of visual- 
isation methods, demonstrate the utility of the new method for analysing the geography 
of change. 

li Current address: Department of Geography, University of Bristol, Bristol BS8 lSS, England 
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The electoral triangle 
A number of authors (for example, Gudgin and Taylor, 1979; Miller, 1977; Stray 
and Upton, 1989; Upton, 1976; 1991; 1994) have employed the particular charac- 
teristics of the triangular graph to depict voting patterns, but only Miller (1977; 
though see also Chadjipadelis and Zafiropoulos, 1994) has used statistics derived 
from these depictions as variables for analysis. Upton (1994, page 251), for 
example, concluded one paper by saying that: 

"No attempt has been made in this paper to interrelate the politico-geographic 
information presented here with other socioeconomic data that are available on 
a constituency basis. In other words, no attempt has been made to explain why 
the Labour vote is high in this constituency, but low in that one. This is another 
field ripe for a proper statistical investigation." 
Our goal is to explore that field, and ask why the three-party distribution of the 

vote changed as it did in each constituency. We derive two synoptic measures of 
electoral change from the electoral triangle, and illustrate their use with data from 
the last two intergeneral-election periods in Great Britain (1983 -87 and 1987-92). 

Figure 1 is an example of the electoral triangle in which the axes, working 
anticlockwise from the bottom, are the percentages of the votes cast in a constituency 
won by the Conservative, Liberal Democrat, and Labour Parties, respectively: votes 
for other parties and abstentions are omitted, so that the three percentages always 
sum to 100. (We use the current name of the Liberal Democrat Party throughout 
the paper: that party now fills the political ground occupied in 1983 and 1987 by the 
Alliance.) Two constituencies are shown as a and b, with an arrow linking their vote 
distributions at each of two elections, 1 and 2. In constituency a, the Conservative 
and Liberal Democrat shares both increased by 10 percentage points between the 
two elections, whereas Labour's fell by 20 points; in constituency b, the Conserva- 
tives and Liberal Democrats lost 5 points each, and Labour gained 10. 

Two aspects of the change in those constituencies are identifiable from the 
figure. The first is the direction of change: in a the angle of the arrow points 
'northeast', whereas in b it is oriented to the 'southwest'. The second is the length 
of the arrow, which indicates the volume of change: the arrow for a is twice the 
length of that for b. The angle and length variables are readily derived by using 
standard trigonometry (see appendix A). 

SO%,'-+ Conservative - 100% 
Figure 1. The electoral triangle, showing the distribution of votes between three parties in 
two constituencies (a and b) at two elections ( l  and 2). 
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The second of these variables is readily interpreted; the longer it is, the greater 
the relative amount of change in the percentage distribution of the votes among the 
three parties.(') 

Interpretation of the angular variable is not quite as straightforward, hence 
figure 2. This divides the angles radiating from the focus at 0 (the location of a 
constituency at the first of a pair of elections) into sextants among which the experi- 
ence of the three parties varies: each party gains vote percentage in three and loses 
it in the other three. Angles are measured anticlockwise from the line X-0-Y, so 
that the sextant characterised by (C + , LD- , L+ ) has positive angles between 0 and 
60°, that characterised by (C+,  LD-, L- ) has angles between 60° and 120°, ..., 
and that characterised by (C - , LD + , L+ ) has angles of - 60' to - 120'. Whatever 
the direction of the baseline, therefore, the first sextant anticlockwise has the small 
positive angles and the last has the small negative angles. 

50% ,'- Conservative - 100% 
Figure 2. The sextants of the electoral triangle, showing the parties which gain (+)  or lose 
( - ) according to the direction of the arrow. 

For the work reported here, we use relative rather than absolute angles, with the 
national pattern of change as the baseline rather than an arbitrary one. Figure 3 
illustrates this. The national trend (the central of the three arrows) shows growth in 
the Conservative and Liberal Democrat percentages and a decline in Labour's share 
between the two elections. In constituency c, the Conservative vote increased, 
Labour's fell, and the Liberal Democrat's was unchanged: relative to the national 
trend, therefore, the angle for c falls in the - 120' to - 180' sextant. In constituency d, 
on the other hand, the Liberal Democrat percentage grew, Labour's fell, and the 
Conservative's stayed the same: relative to the national trend, this put it in the +0° 
to +60° sextant. 

To understand change relative to the national pattern, we express each angle as a 
deviation from the national: the relevant formula is in appendix A. A small positive 
angle of deviation is immediately anticlockwise of the national trend, therefore; 
a large angle of deviation is the near reverse of the national trend; and a small 
negative angle of deviation is immediately clockwise of the national pattern. All of 

(l) In fact, there are slight differences in the volume of change indicated by the length of the 
line depending on the location of the constituency in the triangle at the first election, but 
these are very small and do not contradict our general interpretation. 
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the discussion of the direction of change in this paper is concerned with these 
deviations from the national trend. 

We have defined two measures of electoral change in constituencies, therefore: 
(l) the length of the arrow ( L ) ,  which indicates the relative volume of change among 
the parties; and 
(2) the angle of deviation of the arrow (A),  which summarises the relative direction of 
change among the parties, relative to the national pattern. 
These form the 'dependent variables' used in the rest of this paper. 

100% 

'c, A, 

50% ,'---I Conservative- 100% 

Figure 3. A comparison of the change between two elections in two constituencies (c  and d) 
with the national trend (N). 

Direction and volume of change 
To interpret the direction of change we introduce the concept of the main benefi- 
ciary of change in a constituency's distribution of votes between two elections. Its 
derivation is illustrated in figure 4, which divides the electoral triangle into three 
equal parts according to which party's vote share increased most. If a constituency 
had an equal division of the votes at the first election of a pair (that is, 33.3% for 

Plate 1. The relationship between the volume (L)  and direction (A ) of change in (a) 1983 - 87 
and (b) 1987-92. Each constituency is shown by a dot whose size is proportional to the 
value of L and whose colour indicates which party was the main beneficiary (blue: Conserva- 
tive; red: Labour; orange: Liberal Democrats). Constituencies are located in the diagrams 
according to their angles of relative voting change and values of L (a constituency exhibiting 
identical voting change to the national change is placed at the centre of the graphs). 

Plate 2. The electoral triangles for Great Britain, (a) 1983 -87 and (b) 1987 -92. Each 
constituency is represented by two arrows showing the angle, magnitude, and electoral effect 
of gross voting changes (the tail of each arrow is placed according to the votes at the prior 
election and the head is positioned by the subsequent election results). The length of each 
arrow is proportional to the magnitude of the gross three-party change in its constituency. 
The colour of the arrow indicates the main beneficiary: blue, Conservative; red, Labour; 
orange, Liberal Democrat. 

Plate 3. The relationship between prior strength and change. Constituencies are placed in the 
electoral triangles according to their distribution of the three-party vote at the first of the 
elections in the pair: the size of the dot is proportional to L, and its colour indicates which 
party was the main beneficiary (adjusted for the national trend): blue, Conservative; red, 
Labour; orange, Liberal Democrat. A constituency where each of the three parties gained 
equal votes at the prior election is placed at the centre of the graphs. 
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each: point 0 in figure 4) then if the three-party distribution was in sector A at the 
second election the Conservative share would have increased most. If it was in 
sector B, the Liberal Democrats would have been the major beneficiary of the shift. 
This template can be superimposed on the origin of every constituency arrow, with 
the same interpretation. 

To explore the structure of the two variables L and A,  coloured plate 1 portrays 
the relationship between volume and direction of change. Each constituency is 
represented by a dot whose colour depicts the party which was the main beneficiary 
of the shift there, once the national trend has been removed. The further a dot is 
from the centre of the diagram, the larger the relative volume of change. The 
greater the scatter of dots in such a plot, the greater the variation in the amount of 
change. 

The main conclusions to be drawn from the two diagrams in plate 1 relate to 
interparty differences. The left-hand diagram, for example, shows much greater 
clustering of blue and red than of orange dots towards the centre (which indicates 
no change): on average, it seems, the constituencies where the Liberal Democrats 
were the main beneficiaries in 1987 experienced much greater changes in the 
interparty vote distribution than was the case where Conservative and Labour were 
the main gainers. The same was true for 1987- 92: Liberal Democrat relative 
success has apparently been associated with much greater overall change in the vote 
distribution. For the Tories, their 1987-92 relative successes (mainly in Scotland: 
see plate 5)  involved more substantial shifts in voter preferences than was the case 
in the previous interelection period. 

This first set of diagrams highlights features of interelectoral change which are 
not usually picked out by other statistics. The volume of change between 1983 and 
1987, and again between 1987 and 1992, varied according to which party was its 
main beneficiary, with, in particular, relative success by the country's third party 
being associated with substantial voter movements. 

50% ,I--+ Conservative- 100% 

Figure 4. The three segments of the electoral triangle showing which party is the main 
beneficiary of the shifting distribution of votes. If an arrow with its original at 0 points into 
sector A, then the Conservative Party is the main beneficiary; if it points into sectors B or C, 
the Liberal Democrats and Labour, respectively, are the main beneficiaries. 
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Representing interelection change in Great Britain's constituencies, 1983 - 87 
and 1987-92 
There was relatively little change nationally in the percentages of the votes cast won 
by the three parties at the 1983, 1987, and 1992 general elections (table 1); in 
particular, the Conservative share hardly altered across the three elections, but 
Labour's increased and the Liberal Democrats' fell. This is shown by the national 
arrows in plate 4 (described below). 

The electoral triangles incorporating all 633 constituencies are shown in plate 2.(2) 
Colour is used to highlight the party benefiting most from the local trend, with the 
choice of colours reflecting the template in figure 4. The arrows in plate 2 are 
coloured blue if the Conservative Party was the main beneficiary (sector A), orange 
if the main beneficiary was the Liberal Democrats (sector B), and red if it was 
Labour (sector C). This gives an immediate graphic picture of the overall pattern of 
change. Both triangles are dominated by red arrows, because Labour was the 
overall main beneficiary (as table 1 indicates). There are considerable variations 
across the triangle in the dominant colour of the arrows, however. For 1983-87 
almost all of the blue arrows are on the right-hand side of the figure, indicating that 
the Conservative Party was most likely to be the major beneficiary in constituencies 
where it was already strong: red arrows are mainly in the bottom left, which 
comprises the constituencies where Labour was relatively strong in 1983. 

The 1987 -92 graph is also dominated by red arrows, but on this occasion they 
are concentrated in the righthand portion of the triangle: Labour did best where the 
Conservatives were initially strong (and it was relatively weak itself) in 1987, rather 
than in its own heartlands. There are more blue arrows on the left of this diagram, 
indicating that the Conservatives' best relative performances were in areas of 
Labour prior strength. Most of the yellow arrows in both triangles indicate the 
Liberal Democrats strengthening their performance in the places where they were 
relatively strong to begin with. 

Table 1. Percentage votes cast for the Conservative, Labour, and Liberal Democrat Parties 
at the 1983, 1987, and 1992 general elections. 

Party 1983 1987 1992 

Conservative 44.5 44.0 44.5 
Labour 28.9 32.0 36.6 
Liberal Democrat 26.6 24.1 19.0 

Exploring the correlates of voting change 
The material outlined so far differs only in its detail from that presented by other , 

exponents of the electoral triangle. As we stressed at the outset, however, our goal 
is not just to depict the geography of change but also to explore its correlates. 
To that end, we use visualisation methods as a form of exploratory data analysiq in 
the search for correlates of the two variables (A and L). 

Previous analyses of the geography of electoral change at constituency scale have 
identified relationships between the direction and amount of change (however 
measured) and also with: regional location; the result of the first electon in a pair 

(2) In 1992 there were 634 constituencies in Great Britain, after the addition of one resulting 
from the subdivision of the 1987 Milton Keynes seat: for analysis here, we have combined the 
two 1992 Milton Keynes Seats so that our analyses refer to a constant set of 633 constituencies. 
We have excluded the 17 seats in Northern Ireland, which has a different party system. 



National Change 

d 

Plate 4. The distribution of the arrows displayed in plate 2 in geographical space, with the 
same colour scheme. For each period, the cartogram on the left shows the unadjusted angle of 
change for each constituency, whereas that on the right shows the constituency trend as a 
deviation from the national trend (illustrated in the centre of each diagram). The location of 
the constituencies in the cartograms is derived in appendix B. 

Plate 5. The relationship between campaign spending and electoral change. The axes represent 
spending by the relevant party (as a percentage of the maximum allowed). Constituencies are 
located in the diagram according to the amount spent there in the relevant campaign: the size 
of the dot is proportional to L, and its colour indicates which party was the main beneficiary: 
blue, Conservative; red, Labour; orange, Liberal Democrat. A constituency where each of the 
three parties spent half the maximum permitted is placed at the centre of the graphs. 



1983-87 vote change, 1987 spending 

All constituencies are shown, once each, in each of the three graphs below 

1987-92 vote change, 1992 spending 

All constituencies are shown, once each, in each of the three araahs below 

Plate 5 

.. , 

Conservative spendbng Conservative spndcng 

Only constituencies held by the Conservatives in 1983 shown in graphs below Only const~tuencies held by the Conservatives ~n 1987 shown in graphs below 
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(parties tend to do well where they are already strong); and the relative amounts 
spent by the parties on the constituency campaigns.(3) If similar relationships occur 
for our two proposed summary variables of electoral change, this strengthens the 
case for their wider use, both to represent aspects of the change and for its analysis. 

The geography of the changes 
In plate 4 we take the arrows from the triangles of plate 2 and locate them in 
geographical rather than electoral space: their origins are in the centres of the 
constituencies (located according to a key included as appendix B: see Dorling, 
1991; 1994). In each pair of cartograms, that on the left shows the unadjusted 
shifts (that is, the arrows have the same direction as on plate 2);- that on the right 
shows the angles of deviation ( A )  after correction for the national trend-shown in 
the centre of each pair. 

The cartograms provide very clear pictures of regional variations in changing 
party performance during the two interelectoral periods. Between 1983 and 1987, 
for example, there was a very clear north-south divide: almost all of the blue 
arrows are to the southeast of an (imaginary) line joining Bristol to the Humber: 
red arrows predominate to the northwest and in South Wales. Orange arrows showing 
strong Liberal Democrat performances are also rare to the northwest in the 
unadjusted diagram, but less so in the adjusted one. That party did relatively well 
all around the Conservative heartland in the core of southeastern England, especially 
along the south coast, but also in some parts of northern England. 

The unadjusted arrows for 1987-92 suggest a strong shift to Labour almost 
everywhere in Great Britain: the main exception is in Scotland, which is dominated 
by blue. This picture is only slightly altered by the adjusted arrows: the Conservative 
revival in Scotland, relative to the national trend, remains very clear but elsewhere 
there are areas where the Liberal Democrats are the main beneficiaries (especially, 
again, on the south coast but generally throughout much of England and Wales). 
It is important to recall here that we are dealing with relative change among three 
parties only, and the performance o'f the Scottish National Party and Plaid Cymru 
(the Welsh nationalist party) has been ignored." 

In tables 2 and 3 we summarise the geographies portrayed in plate 2, using the 
standard 22-regional division of Great Britain employed in other analyses of its 
electoral geography'(Johnston et al, 1988). In table 2 we show the average constitu- 
ency value of L. In general, there was more change in the northern than in the 
southern regions in 1983 - 87 (with the exception of parts of Lancashire and West 
Yorkshire). The following period (1987 -92) has slightly more change in the south 
(with the exception of Rural Scotland), but the differences are much less pronounced 
than those previously experienced: Devon and Cornwall stands out as a region of 
major change in this second period. 

The main beneficiaries of the changes are shown in table 3 (the adjusted arrows 
are the ones fitted into the template of figure 4). Again, a north-south divide is 
very evident in the 1983-87 interelection period; with the exception of the Rural 
North region (where the Liberal Democrats were the dominant beneficiary). The 
majority of constituencies north and west of the West Midlands shifted to Labour 
(more than was the case nationally because these are the angles of deviation). 

(3) We have studied other variables by this method, such as constituency sociodemographic 
characteristics (which are themselves related to a party's prior strength). Given the explora- 
tory nature of this paper, we concentrate on a few variables only. 
(4) Clearly, there is a need for further research on the impact of fourth parties on the A and L 
measures, and also on the impact of differential turnout. 
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Table 2. Mean values of L, by region. 
- -  

Region 1983-87 1987-92 

Rural North 7.5 8.4 
Industrial Northeast , 10.1 6.1 
Merseyside 15.1 6.5 
Greater Manchester 5.9 5.9 
Rest of Northwest 6.7 5.6 
West Yorkshire 8.1 7.2 
South Yorkshire 10.7 4.8 
West Midlands Conurbation 5.8 6.4 
Rest of West Midlands 6.1 7.6 
East Midlands 6.6 8.8 
East Anglia 6.6 9.8 
Devon and Cornwall 9.1 15.8 
Wessex 6.7 9.7 
Inner London 8.1 9.4 
Outer London 8.3 7.6 
Outer Metropolitan 6.3 6.3 
Outer Southeast 7.3 7.3 

Strathclyde 16.9 7.5 
East Central Scotland 11.6 8.7 
Rural Scotland 14.1 12.4 

Rural Wales 10.7 8.8 
Industrial South Wales 11.1 6.9 

Table 3. Main beneficiary of interparty shifts (number of constituencies), by region. 

Region 

Rural North 4 9 13 
Industrial Northeast 1 23 3 
Merseyside 0 13 4 
Greater Manchester 4 15 8 
Rest of Northwest 2 18 9 
West Yorkshire 5 13 5 
South Yorkshire 0 13 2 
West Midlands Conurbation 16 9 7 
Rest of West Midlands 8 5 23 
East Midlands 24 5 12 
East Anglia 10 1 9 
Devon and Cornwall 2 3 11 
Wessex 11 0 21 
Inner London 18 5 9 
Outer London 3 9 3 10 
Outer Metropolitan 40 0 21 
Outer Southeast 18 4 25 

Strathclyde 0 31 1 
East Central Scotland 0 17 2 
Rural Scotland 2 11 8 

Rural Wales 3 7 5 
Indutrial South Wales 0 23 0 

a C Conservative, L Labour, LD Liberal Democrat. 
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Further south, the Conservatives benefited substantially in the East Midlands and 
London, whereas the Liberal Democrats did so in the west of England and London's 
outer rim. In the following period (1987 -92) the pattern was substantially reversed. 
Labour was the main beneficiary in most of the southern regions (excluding Devon 
and Cornwall, Wessex, and the Outer southeast, where the Liberal Democrats 
prevailed). The Conservatives did very well (in terms of not lowering their already 
low support) throughout Scotland, and also in the (old) Industrial Northeast (Tyne 
and Wear plus Cleveland). 

Prior strength 
Inspection of plate 2 suggests that relative performance was related to prior strength- 
how well a party did in a seat at the first election of a pair influenced its performance 
next time. Plate 3 allows a clearer evaluation of such a hypothesis. In these two 
diagrams, the dots are proportional to the value of L and are placed at the distribution 
of the votes at the first of the elections. (The differences between constituencies 
in different parts of the group are easier to appreciate when L is shown by a 
proportional dot rather than by an arrow.) 

For the 1983-87 period (the left-hand diagram) there is a clear clustering of 
large red dots in the bottom left-hand corner, indicating that the Labour Party 
tended to be the main beneficiary, from relatively substantial shifts, in the consti- 
tuencies where it was already strong in 1983: it thus 'piled up' votes where it 
least needed them. This was not true in the next period, however. The righthand 
diagram shows the Conservatives performing best where Labour was strong in 
1987, plus the Liberal Democrats as the main beneficiary in areas of Conserva- 
tive strength and Labour weakness (a repeat of the 1983-87 pattern): Labour's 
best performances are mainly in the middle of the distribution with regard to the 
Conservative vote, but at the low end for Liberal Democrat 1987 performance. 

Pariy campaign spending 
A number of studies have shown that the more that a party spends on the campaign in a 
constituency, the better its performance (and the poorer its opponents'): in such work, 
campaign spending (as a percentage of the maximum sum allowed, which varies by 
constituency) is taken as an indicator of all types of campaign activity, an assumption 
which has been validated in other studies (Denver and Hands, 1993; Pattie et al, 1994). 

In plate 5 we look at various aspects of the impact of campaign activity for the 
1983 - 87 and 1987 - 92 interelectoral periods. Each of the graphs has the amount 
spent by two of the parties as its axes; the dots are proportional to the value of L 
and their colour indicates which party was the major beneficiary of the adjusted 
shift. The top set of three graphs in each set shows all constituencies; the second 
and third rows respectively show Conservative-held and Labour-held constituencies 
only, other research having shown that whether a party holds a seat or is the 
challenger is a major determinant of how much it spends (how active its campaign is) 
there (Johnston and Pattie, 1995). 

The main pattern distinguishable from the top line of graphs relates to Liberal 
Democrat performance: the more that the party spent, the more likely that it was 
the main beneficiary of the changing distribution of votes. This was especially so in 
1987 -92, and is particularly clear in the graph for Labour and Liberal Democrat 
spending at the 1992 general election: where the Liberal Democrats outspent 
Labour, they were the main beneficiary, with the converse outcome where Labour 
outspent its opponent. 

Turning to the Conservative-held seats, in both 1983-87 and, especially, 
1987 -92 the more active the Labour Party campaign in a constituency the more 
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likely that the party was the main beneficiary there. Spending by the incumbent 
party itself-which was almost invariably a very high percentage of the allowed 
total-had little apparent impact, although the clustering of blue dots in the bottom- 
righthand corner of the second graph for 1983-87 suggests that, relative to the 
Liberal Democrats, the Conservatives did better where they spent a great deal and 
their opponents spent less. Perhaps the most interesting of the graphs, however, 
is that for Labour and Liberal Democrat spending in Conservative-held seats 
1987-92, which clearly indicates the importance of local campaigning: most of the 
dots in the lower righthand quadrant are red, whereas most in the upper-left are 
orange. Where one party spent a lot and its opponent little, the first-named was 
very likely to be the main beneficiary. 

The graphs for Labour-held seats suggest few clear relationships. Between 1987 
and 1992, the Liberal Democrats were more likely to be the main beneficiaries 
where they spent almost to the maximum. The largest red dots tend to be in 
constituencies where Labour spent close to the maximum, however, which suggests 
that active campaigning not only brought relative benefits to a party but was also 
l i e d  to greater volumes of vote shifts. People were more likely to change their 
partisan preferences where a lot of effort was put into influencing them. 

Towards analysis 
These diagrams suggest relationships between, on the one hand, the A and L 
measures of electoral change and, on the other, prior party strength, party campaign 
spending, and regional location. In this section we explore those relationships more 
formally, by using analysis of variance (ANOVA) with covariates. 

Three sets of independent variables are used in the analyses. That for regional 
location (REGION) employs the 22-region division of Great Britain (tables 2 and 3). 
For campaign spending, the amount spent by each party at the relevant election 
in each constituency is expressed as a percentage of the allowed maximum there 
(CONSF: LABSF: LIBSP ). There are problems with analyses of prior party strength 
because the percentages of the electorate won by the three parties at the first 
election of the pair being studied form a closed number set (Johnston, 1978). 
To avoid the collinearity which this introduces, we define three sets of two variables: 
(1) CON - the percentage of the votes cast at the first election won by the Conserva- 
tive Party; and LD- the ratio of the Labour to the Liberal Democrat percentage 
then; (2) LAB-the percentage of the votes cast at the first election won by the 
Labour Party; and CD- the ratio of the Conservative to the Liberal Democrat 
percentage then; and (3) LlBD- the percentage of the votes cast at the first election 
won by the Liberal Democrat Party; and CL-the ratio of the Conservative to the 
Labour percentage then. Each of these pairs is entered in a separate ANOVA with the 
other variables, and, because this is an exploratory analysis, we report all of the findings. 

In table 4 we show the results of the ANOVAs for the analyses of L: the focus 
is on the significant partial regression coefficients for the covariates (all of the 
independent variables except REGION); for REGION, only the significance (or not) of 
the differences among the 22 is recorded. 

Three main findings stand out in the 1983 -87 analyses. L, the relative volume 
of change between the two elections, was greater the larger the Labour vote in 1983 
and the smaller the Conservative vote, which is the general pattern derived from 
inspection of plate 3. It was also greater the more that the Liberal Democrats spent 
on the constituency campaign, and there were significant variations among the 
regions. Between 1987 and 1992, on the other hand, change was greatest where the 
Liberal Democrats were strongest in 1987 and the other two parties, but especially 
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Table 4. Results of analysis of variance; analyses of L 

Variable 1983-87 1987-92 

1 2 3 1 2 3 
P P - 

CON -0.240 - - -0.135 - - 
LD * - - - 1.208 - - 
IAB - 0.188 - - -0.077 - 
CD - -1.344 - - - 1.623 - * LlBD - - - - 0.217 
CL - - -0.498 - - -0.389 
CONSP * * 0.047 0.027 * * . 
IABSP -0.035 -0.031 * 0.023 0.051 0.028 
LlBSP 0.031 0.032 0.036 0.022 * * 
REGION sig sig sig sig sig sig 
The entries in the table are the partial regression coefficients for the significant covariates. 
*: Relationship insignificant. sig: Relationship significant. -: Variable not included in this equation. 

the Conservatives, were relatively weak (again, see plate 3). Labour spending had 
a significant positive impact on the volume of change, and once again there were 
significant regional variations. 

In table 5 we turn to the analyses of A,  in which the dependent variable is the 
probability of the named party being the main beneficiary of the adjusted shifts:@) it 
shows significant interregional variations in every case. Between 1983 and 1987, 
the Conservative Party was more likely to be the main beneficiary in the seats where 
it was already strong and Labour relatively weak, whereas in the following period it 
was most likely to benefit in seats where it was weak, relative to each of the other 
parties (see plate 3). Conservative spending helped the party in 1987, but it was 
less likely to be the main beneficiary when the Liberal Democrats campaigned 
strongly in a con~tituency.(~) 

Labour also performed well in its strongholds in 1987, but in 1992 its best 
performances were in the constituencies where it was initially relatively weak. In 
both years, it was more likely to be the main beneficiary of the adjusted movement 
the larger the Liberal Democrat vote at the previous contest. High levels of Labour 
spending significantly assisted it in winning support, whereas high levels of Liberal 
Democrat spending successfully countered Labour's campaign activity. 

In each of the interelection periods the Liberal Democrats were more likely to 
be the main beneficiaries the weaker their performance at the first election of the 
pair and the stronger the Conservative vote then. The Liberal Democrats' own 
campaign activity enhanced the probability of the party being the main gainer in a 
seat, whereas Labour's campaign expenditure worked against it. Regional variations 
were always significant. 

This brief set of statistical analyses has provided insights into the relative 
performance of the three parties at the last two general elections in Great Britain, 
with methods which provide the synoptic views of the direction and amount of 
change in a constituency which others cannot. They show that, in the context of 

In other words, we created three binary variables recording whether a party was the main 
beneficiary in a constituency or not. 

The results also suggest, somewhat counterintuitively, that Labour spending helped the 
Conservative cause in 1987. Perhaps a strong Labour campaign in a constituency convinced 
some who otherwise might have voted Liberal Democrat to support the Conservative candidate. 
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continued substantial regional variation in both amount and direction of change, the 
relative performance of the parties changed very substantially between the two pairs 
of elections. In 1987 Conservative and Labour did well where they were strong; 
five years later their best performances were in the constituencies where they were 
initially relatively weak. The amount of local campaigning was also an important 
influence on the electoral outcome, especially for the Liberal Democrats who 
benefited substantially from constituency level activity. 

Table 5. Results of analysis of variance: analyses of A.  

Variable 1983-87 1987-92 

1 2 3 1 2 3 

Conservative main beneficiary 
CON 0.009 - - -0.015 - - 
LD * - - -0.041 - - 
LAB - -0.007 - - * - 
CD - 0.080 - - -0.122 - 

* LlBD - - - - * 
CL - - 0.026 - - -0.038 
CONSP 0.003 0.003 0.005 0.002 * -0.002 
LABSP 0.004 0.003 0.003 -0.003 -0.001 -0.002 
LlBSP -0.003 -0.003 -0.003 -0.001 -0.002 * 
REGION sig sig sig sig sig sig 

Labour main beneficiary 
CON -0.022 - 0.007 - - - 
LD -0.148 - - -0.094 - - 
LAB - 0.005 - - -0.010 - 
CD - -0.269 - - * - 
LlBD - - 0.012 - - 0.009 
CL - - -0.051 - - -0.029 
CONSP * * * * -0.005 0.005 
LABSP 0.001 0.002 0.002 0.009 0.009 0.005 
LlBSP -0.004 -0.004 -0.004 -0.005 -0.004 -0.004 
REGION sig sig sig sig sig sig 

Liberal Democrat main beneficiary 
CON 0.013 - - 0.008 - - 
LD 0.170 - - 0.136 - - 
LAB - * - - 0.008 - 
CD - - - - 0.104 - 
LlBD - - -0.013 - - -0.011 
CL - - - - 0.025 0.067 
CONSP * -0.002 * * * -0.003 
LABSP -0.005 -0.005 -0.005 -0.006 -0.007 -0.003 
LlBSP 0.007 0.007 0.007 0.006 0.006 0.004 
REGION sig sig sig sig sig sig 

The entries in the table are the partial regression coefficients for the significant covariates. 
*: Relationship insignificant. sig: Relationship significant. -: Variable not included in this equation. 

Conclusions 
Complex, multidimensional processes and patterns of change are not always easily 
captured by descriptive statistics, and hence more rigorous analyses are sometimes 
difficult to structure. This is the case with electoral analysis in situations where 
three parties are contesting for votes. 
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Several authors have promoted the use of the electoral triangle as a descriptive 
device for portraying three-party electoral patterns, but they have not developed 
the device very much further. Nor have they derived measures of change which can 
be subject to both descriptive and formal statistical analysis. Two such measures 
have been extracted in our earlier paper, however, and here we have used the 
rapidly evolving techniques of visualisation to use those variables to explore rela- 
tionships, followed up by more rigorous testing.o 

The analyses of electoral change in Great Britain between 1983 and 1992 
reported here, using the new synoptic measures, have shown that: (l) parties gener- 
ally perform better where they are already strong; (2) but in 1992 both Labour and 
the Conservatives won substantial support where they had previously been losing it; 
(3) local campaigning clearly helps parties; and (4) region has mattered. None of 
these findings is especially original: that they are consistent with other analyses 
using multiple dependent variables gives analytical credence to the two new synnoptic 
measures, to place alongside their visual impact as indicators of the volume and 
direction of change. 

This exploratory work has produced positive outcomes with regard to the recently 
pioneered measures of interelection change. Those measures provide valuable 
visual indicators of change and its relationships with other variables, and their use 
in statistical analyses indicates their utility for rigorous modelling of the dynamics 
of the country's changing electoral geography. They have shown that the field 
identified by Upton (1994) as ripe is most certainly worthy of further investigation. 
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APPENDIX A 
To compute the relative angles, which are calculated in radians, for shifts from 
election a to election b, we define the following variables. D,, is the vote for the 
Liberal Democrats at election b in constituency i, Dbn is the vote for the Liberal 
Democrats at election b nationally, and Dai and D,, are the same variables for 
election a. L,, L,, L,, and L, are the same variables for votes for Labour, 
and Cai, Can, Cbi, Cbn are the same variables for votes for the Conservatives. Then 

yi = 31'2(Dbi - D,, ) , 
3'"(Dbn - Da, ) , 

= cb i+Lai -Lbi -ca i7  

Xn = +La, - Can 

For constituency i the angle Ai is then given by 

Y 
if& < > 0.0, then l, = arctan (;); if &= 0.0, then A, = n ; 

andif < 0.0, then A, = A i + n .  

For the national angle A,, 

if < > 0.0, then A, = arctan (g) ; else A, n ; 

and if X, < 0.0, then A, = An + n  . 
To compare the constituency and the national angles: 

To convert that angle from radians into degrees: 

180 
A, (deg) = Ad (rad) - 

n 

To compute the length of the line: 



& 

APPENDIX B C 

The cartogram below provides a key to the location of the British Parliamentary 
constituencies in plate 4. The constituencies are drawn in proportion to their 1987 
electorates. 



The North 
1 Barrow and Fumess 
2 Benvick-upon-Tweed 
3 Bishop Auckland 
4 City of Durham 
5 Copeland 
6 Easington 
7 Hexham 
8 Langbaurgh 
9 North Durham 
10 North West Durham 
11 Penrith and the Borders 
12 Sedgefield 
13 Wansbeck 
14 Westmorland and Lonsdale 
15 Workington 
16 Blaydon 
17 Blyth Valley 
18 Carlisle 
19 Darlington 
20 Gateshead East 
21 Hartlepool 
22 Houghton and Washiigton 
23 Jmow 
24 Middlesbrough 
25 Newcastle-upon-Tyne Central 
26 Newcastle-upon-Tyne East 
27 Newcastle-upon-Tyne North 
28 Redcar 
29 South Shields 
30 Stockton North 
31 Stockton South 
32 Sunderland North 
33 Sunderland South 
34 Tyne Brid 
35 v n e m o u f  
36 Wallsend 

Yorkahlre .ad Humberside 
37 Barnsley West and Penistone 
38 Beverley 
39 Booth Ferry 
40 Bridlington 
41 Brigg and Cleethorpes 
42 Calder Valley 
43 Colne Valley 
44 Dewsbury 
45 Doncaster North 
46 Don Valley 
47 Elmet 
48 Harrogate 
49 Hemsworth 
50 Keighley 
51 Nomanton 
52 hntefract and Castleford 
53 Richmond 
54 Rother Valley 
55 Ryedale 
56 Scarborough 
57 Selby 
58 Sheffield Hallam 
59 Sheffield Hillsborough 
60 Shipley 
61 Skipton and Ripon 
62 Wentworth 
63 Barnsley Central 
64 Barnsley East 
65 Batley and Spen 
66 Bradford North 
67 Bradford South 
68 Bradford West 
69 Doncaster Central 
70 Glanford and Scunthorpe 
71 Great Grimsby 
72 Halifax 
73 Huddersfield 
74 Kingston-upon-Hull East 
75 Kingston-upon-Hull North 
76 Kingston-upon-Hull West 
77 Leeds Central 
78 Leeds East 
79 Leeds North East 
80 Leeds North West 
81 Leeds West 
82 Morley and Leeds South 
83 Pudsey 
84 Rotherham 
85 Sheffield Attercliffe 
86 Sheffield Brighiside 
87 Sheffield Central 
88 Sheffield Heeley 
89 Wakefield 
90 York 

Esst MMhds 
91 Amber Valley 
92 Ashfield 
93 Bassetlaw 
94 Blaby 
95 Bolsover 
96 Bosworth 
97 Bmxtowe 
98 Corby 
99 Daventry 
100 East Lindsey 
101 Erewash 
102 Gainsborough and Horncastle 
103 Gcdling 
104 Grantham 
105 Harborough 
106 High Peak 
107 Holland with Boston 
l08 Kettwing 

109 Loughborough 
110 Mansfield 
11 1 Newark 
112 North East Derbyshire 
11 3 North West Leicestershire 
1 14 Rushcliffe 
11 5 Rutland and Melton 
116 Shenvood 
117 South Derbyshire 
118 Stamford and Spalding 
119 Welliigborough 
120 West Derbyshire 
121 Chesterfield 
122 Derby North 
123 Derby South 
124 Leicester East 
125 Leicester South 
126 Leiecster West 
127 Liicoln 
128 Northampton North 
129 Northampton South 
130 Nottingham East 
131 Nottingham North 
132 Nottingham South 
East Anglia 
133 Bury St Edmunds 
134 Central Suffolk 
135 Great Yarmouth 
136 Huntingdon 
137 Mid Norfolk 
138 North East Cambridgeshire 
139 North Norfolk 
140 North West Norfolk 
141 South East Cambridgeshire 
142 South Norfolk 
143 South Suffolk 
144 South West Cambridgeshire 
145 South West Norfolk 
146 Suffolk Coastal 
147 Waveney 
148 Cambridge 
149 I swich 
150 {orwich North 
151 Norwich South 
152 Peterborough 
G- London 
153 Barking 
154 Battersea 
155 Beekenham 
156 Bethnal Green and Stepney 
157 Bexley Heath 
158 Bow and Poplar 
159 Brent East 
160 Brent North 
161 Brent South 
162 Brentford and Isleworth 
163 Carshalton and Wallington 
164 Chelsea 
165 Chingford 
166 Chipping Barnet 
167 Chislehurst 
168 Croydon Central 
169 Croydon North East 
170 Croydon North West 
171 Croydon South 
172 Dagenham 
173 Dulwich 
174 Ealing Acton 
175 Ealing North 
176 Ealing Southall 
177 Edmonton 
178 Eltham 
179 Enfield North 
180 Enfield Southgate 
181 Erith and Crayford 
182 Feltham and Heston 
183 Finchley 
184 Fulham 
185 Greenwich 
186 Hncknev North and Stoke 

~ e w i n ~ i o n  
187 Hackney South and Shoreditch 
188 Hammersmith 
189 Hampstead and Highgate 
190 Harrow East 
191 Harrow West 
192 Hayes and Harlington 
193 Hendon North 
194 Hendon South 
195 Holbom and St Pancras 
196 Hornchurch 
197 Hornscy and Wood Green 
198 Ilford North 
199 Ilford south 
200 Islington North 
201 Islington South and Finsbul 
202 Kensington 
203 Kington-U on Thames 
204 Lemsham geptford 
205 Lewisham East 
206 Lewisham West 
207 Leyton 
208 Mitcham and Morden 
209 Newham North East 
210 Newham North West 
21 1 Newham South 
212 Norwood 
213 Old Bcdey and Sidcup 
214 Orpington 
21 5 Rckham 
216 Putncy 

2 17 Ravensbourne 
218 Richmond-upon-Thames 

and Barnes 
219 Romford 
220 Ruislip-Northwood 
221 Southwark and Bermondsey 
222 Streatham 
223 Surbiton 
224 Sutton and Cheam 
225 The City of London 

and Westminster South 
226 Tooting 
227 Tottenham 
228 Twickenham 
229 Upminster 
230 Uxbridge 
231 Vauxhall 
232 Walthamstow 
233 Wanstead and Woodford 
234 Westminster North 
235 Wimbledon 
236 Woolwich 
south East 
237 Aylesbury 
238 Banbury 
239 Beaconsfield 
240 Biiericay 
241 Braintree 
242 Brentwood and Ongar 
243 Buckingham 
244 Chelmsford 
245 Chesham and Amersham 
246 Epping Forest 
247 Harlow 
248 Harwich 
249 Henley 
250 Hertford and Stortford 
251 Hertsmere 
252 Mid Bedfordshire 
253 Milton Ke nes 
254 North Bdordshire  
255 North Colchester 
256 North Hertfordshire 
257 North Luton 
258 Oxford West and Abingdon 
259 Rochford 
260 Saffron Walden 
261 St Albans 
262 South Colchester and Maldon 
263 South West Bedfordshire 
264 South West Hertfordshire 

269 Witney 
270 Wycombe 
271 Basildon 
272 Bmxbourne 
273 Castle Point 
274 Luton South 
275 Oxford East 
276 Southend East 
277 Southend West 
278 Thurrock 
279 Watford 
280 Aldershot 
281 h n d e l  
282 Ashford 
283 Basingstoke 
284 Bexhill and Battle 
285 Canterbury 
286 Chichester 
287 Dartford 
288 Dover 
289 East Berkshire 
290 East Hampshire 
291 East Surrey 
292 Fareham 
293 Faversham 
294 Folkestone and Hythe 
295 Gravesham 
296 Guildford 
297 Hastings and Rye 
298 Horsham 
299 Isle of Wight 
300 Lewes 
301 Maidstone 
302 Medway 
303 Mid Kent 
304 Mid Sussex 
305 Mole Valley 
306 Newbury 
307 New Forest 
308 North Thanet 
309 North West Hampshire 
310 North West Surrey 
31 1 Reading East 
312 Reading West 
313 Romney and Waterside 
314 Sevenoaks 
31 5 Shoreham 
316 South Thanet 
317 South west s u m y  
31 8 Tonbridge and Malling 
3 19 Tunbridge Wells 
320 Wealden 
321 Winchester 
322 Windsor and Maidenhead 
323 Woking 
324 Wokingham 



325 Brighton Kemptown 
326 Brighton Pavilion 
327 Cheruley and Walton 
328 Crawley 
329 Eastbourne 
330 Eastleigh 
331 Epsom and Ewell 
332 Esher 
333 Gillingham 
334 Gosport 
335 Havant 
886 Hove . . . . . . . 
337 Portsmouth North 
338 Portsmouth South 
339 Reisale i,-iF-- 
341 Souttmpton Itchen 
342 Southampton Test 
343 Spelthorne 
344 Worthing 
South w a t  
345 Bridgwater 
346 Christchurch 
347 Cirencester and Tewkesbul 
348 Devizes 
349 Falmouth and Camborne 
350 Honiton 
351 Northavon 
352 North Cornwall 
353 North Devon 
354 North Dorset 
355 North Wiltshire 

363 Taunton 
364 Teignbridge 
365 Tiverton 
366 Torridge and West Devon 
367 Truro 
368 Wansdyke 
369 Wells 
370 Westbury 
371 West Dorset 
372 West Gloucestershire 
373 Weston-super-Mare 
374 Woodspring 
375 Yeovil 
q7h Rath - . - - - . . . 
377 Bournemouth East 
378 Bournemouth West 
379 Bristol East 

- - . - .- . 
385 Gloucester 
386 Kingswood 
387 Plymouth Devonport 
388 Plymouth Drake 
389 Plymouth Sutton 
390 Poole 
391 Swindon 
392 Torbay 
West Midlanda 
393 Bromsgrove 
394 Burton 
395 Cannock and Burntwood 
396 Hereford 
397 Leominster 
398 Ludlow 
399 Meriden 
400 Mid Staffordshire 
401 Mid Worcestershire 
402 North Shropshire 
403 North Warwickshire 
404 Nuneaton 
405 Rugby and Kenilworth 
406 Shrewsbury and Alcham 
407 South East Staffordshire 
408 South Staffordshire 
409 South Worcestershire 
410 Stafford 
41 1 Staffordshire Moorlands 
412 Stratford-on-Avon 
41 3 Warwick and Leamington 
414 Wyre Forest 
415 Aldridge-Brownhills 
416 Birmingham Edgbaston 
417 Birmingham Erdington 
418 Birmingham Hall Green 
419 Birmingham Hodge Hill 
420 Birmingham Ladywood 
421 Birmingham Northfield 
422 Birmingham Rrry Barr 
423 Birmingham Selly Oak 
424 Birmingham Small Heath 
425 Birmingham Sparkbrook 
426 Birmingham Yardley 
427 Coventry North East 
428 Coventry North West 

429 Coventry South East 
430 Coventry South West 
431 Dudley East 
432 Dudley West 
433 Halesowen and Stourbridge 
434 Newcastle-under-Lyme 
435 Solihull 
436 Stoke-on-Trent Central 
437 Stoke-on-Trent North 
438 Stoke-on-Trent South 
439 Sutton Coldfield 
440 The Wrekin 
441 Walsall North 
442 Walsall South 
443 Warley East 
444 Warley West 
445 West Bromwich East 
446 West Bromwich West 
447 Wolverhampton North East 
448 Wolverhampton South East 
449 Wolverhampton South West 
450 Worcester 
North Wat  
451 Bolton West 
452 Chorley 
453 City of Chester 
454 Congleton 
455 Crewe and Nantwich 
456 Eddisbury 
457 Ellesmere Port and Neston 
458 Fylde 
459 Halton 
460 Hazel Grove 
461 Heywood and Middleton 
462 Knowaley North 
463 Knowdey South 
464 Lancaster 
465 Littleborough and Saddleworth 
466 Macclesfield 
467 Makerfield 
468 Morecambe and Lunesdale 
469 Ribble Valley 
470 South Ribble 
471 Stalybridge and Hyde 
472 Tatton 
473 West Lancashire 
474 Wirral South 
475 Wirral West 
476 Worsley 
477 Wyre 
478 Altrincham and Sale 
479 Ashton-under-Lyne 
480 Birkenhead 
481 Blackburn 
482 Blackpool North 
483 Blackpool South 
484 Bolton North East 
485 Bolton South East 
486 Bootle 
487 Burnley 
488 Bury North 
489 Bury South 
490 Cheadle 
491 Crosby 
492 Davyhulme 
493 Denton and Reddish 
494 Eccles 
495 Hyndburn 
496 Leigh 
497 Liverpool Broadgreen 
498 Liverpool Garston 
499 Liverpool Mossley Hill 
500 Liverpool Riverside 
501 Liverpool Walton 
502 Liverpool West Derby 
503 Manchester Blackley 
504 Manchester Central 
505 Manchester Gorton 
506 Manchester Withington 
507 Manchester Wythenshawe 
508 Oldham Central and Royton 
509 Oldham West 
5 10 Rndle 
5 1 1 Preston 
5 12 Rochdale 
513 Rossendale and Darwen 
514 St Helens North 
515 St Helens South 
5 16 Salford East 
517 Southport 
5 18 Stockport 
519 Stretford 
520 Wallasey 
521 Warrington North 
522 Warrington South 
523 Wigan 
W d a  
524 Aberavon 
525 Alyn and Deeside 
526 Blaenau Gwent 
527 Brecon and Radnor 
528 Bridgend 
529 Caernafon 
530 Caerphilly 
531 Camarthen 
532 Ceredigion and Rmbroke North 
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