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Abstract. This paper aims to explore the predictive accuracy of pre-electoral polls. We
analyse the statistical issues concerning the accuracy of polls. Employing a new measure,
poll accuracy is discussed to assess the relevance of the accuracy measure to multi-party
elections. We focus on the last three Italian general elections and their outcomes in order
to explore what empirical evidence they provide for the reliability and accuracy of Italian
pre-electoral polls.
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1. INTRODUCTION

Over the last two decades, the use of opinion polls during an election race has grown
significantly, especially in relation to predicting election outcomes. However, their
failure in predicting the winner has caused concern about their reliability and
accuracy as a forecasting method. Despite this, opinion polls are always present
during an electoral competition in order to shed light on voters’ future behaviour.
This raises the following question: to what extent does polling accurately record the
real changes in electoral preferences?

There is an increasing amount of post-election literature on the accuracy of
polls in terms of their reliability to predict voters’ future intentions. In other words,
there are many academic works that estimate to what extent polls were able to
accurately record voting intentions during the course of election campaigns (Roper,
1983; Converse and Traugott, 1986; Lau, 1990; Erikson and Wlezein, 1999;
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Callegaro and Gasperoni, 2008). Moreover, other works have pointed out that
election outcomes (especially during presidential campaigns) are predictable at
least at one point over the election campaign (Gelman and King, 1993; Campbell,
2008). In other words, at same point the level of support among voters tends to align
as expected on Election Day.

Therefore assessing the accuracy of polls becomes particularly crucial to
explaining the fundamentals of the election campaign itself. The estimate of
accuracy is the most common way to assess the performance of polls, even though
it is not the only way. For instance, poll readings vary over the course of election
campaigns making it difficult to accurately keep track of voters’ sentiment changes,
because they are carried out by several polling institutions on different days (house
effect). Indeed, pollsters know that they must be able to forecast voting intentions
accurately in order to maintain their credibility. In light of this, it may be possible
to consider pre-election polls as a method of forecasting election results. This use
is based on two assumptions. Firstly, there is a link between the declared preferences
during the interview and the actual vote for a given political party. Secondly, there
is stability over time in voting intentions. In other words, changes in voters’ choices,
between the time the interview has taken place and Election Day, do not influence
the accuracy of the poll’s estimate. The problem with these assumptions lies in the
fact that there is a discrepancy between poll readings and election results.

With this in mind, the remainder of this paper is structured as follows. The next
section will review the literature on the accuracy measures used to date. Section 3
will discuss the advantages and disadvantages in using the A measure (Martin et al.,
2005) and the new B measure (Azheimer and Evans, 2014) in a multiparty system
like Italy. In Section 4, we will propose the main hypothesis. Section 5 will present
the outcomes in applying both measures to the last three Italian general elections
(2006, 2008, and 2013). In the last section, we will draw the main conclusions.

2. ACCURACY MEASURES

There are several meanings of accuracy of polls. One of them is the agreement
between poll readings and electoral results. Accordingly, one way to assess the
accuracy of polls is to estimate their performance over the election campaign as
predictors of the final vote outcome.

Despite the fact that polls are not a formal method for forecasting election
results, they are a powerful method for keeping track of future voters’ intentions
across time and election campaigns, because poll readings provide information on
the development of trends in voting intentions as declared by voters. With this in
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mind, “accuracy” here refers to the correspondence between poll readings and
election results. Hence, accuracy measures compare the intentions to vote for a
given political party declared during interviews, on the one hand, and the official
electoral results, on the other. Therefore, the accuracy measure compares two kinds
of datasets. Firstly, polls provide the data on voting intentions drawn from samples
of voters with different question wording. Secondly, electoral results are based on
actual expressions of voters’ preferences.

To assess accuracy, two assumptions must be satisfied. In the first place, poll
readings tap voters’ true voting intentions. In the second place, the difference
between poll readings and electoral results will cancel each other out in the final
count (Geys, 2006). Mosteller (1949) introduced the first measure of accuracy of
polls in 1949. He introduced eight methods. Six of them are based on the estimated
proportion of the vote received by the front-runner or the differences in the
estimated margin between the leaders. However, methods three and five have been
the most used so far. The first one is “the error by averaging the deviation in
percentage points between predicted and observed results for each party” (without
regard to the sign) (Mosteller, 1949). Method five is “the difference of the oriented
difference between predicted and actual results for two major candidates” (Mosteller,
1949). Since then, there has been significant literature produced on the review of
those measures. For instance, one of Mitofsky’s works enhanced those measures
addressing the undecided voters problem by proposing four allocation techniques
for the latter (Mitofsky, 1998). The main conclusion of his work on the U.S.
Presidential election in 1996 is that the proportional allocation of undecided voters
on the basis of final results is the most consistent with results when comparing
different polls. In addition, Mitofsky’s work confirmed that Mosteller’s methods
three and five provide a better evaluation of poll accuracy.

Over time, the two methods have been reviewed on the basis of aims of
research or features of elections. A good example is the work of Jowell et al. (1993)
on the 1992 British General Election based on the Mosteller’s method three, or
Curtice’s (1997) work on the 1997 British General Election using Mosteller’s
method five. However, the most extensive work has been conducted by Crewe
(1997), which applied methods one, three and five to assess the accuracy of polls
from 1945 to 1995 in regard to British general election campaigns. One of the main
conclusions of his work is that the mean of the deviation between the average
forecast for each party’s vote share and the actual vote share is the best measure to
estimate the accuracy of polls.

In 1996 Lau introduced another measure of accuracy, which does not take into
account the electoral results. Specifically, it is the difference between a specific poll
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and “the average of all available poll results (weighted by sample size) except the
poll whose accuracy is being judged” (Lau, 1994). One of his main conclusions and
contributions to the literature on the accuracy measures is that the report of margin
error based on the survey size does not provide correct information on the accuracy
of polls in tracking true voters’ voting intentions. In addition, he strongly advised
the introduction of a new measure based on the response rates for each party or
candidate or coalition rather than the margin of error.

Durand (2002) applied Lau’s measure in order to estimate the biases among
polls towards the Quebec Liberal Party during the 2000 Canadian federal election.
Specifically, she revised Lau’s measure using the difference between the estimate
of each poll and the estimate from a time-series analysis. In other words, Durand
created a time-series analysis using the daily polls’ average and then plotted them
on a chart including 95% margin trend lines. This procedure allowed her to compare
each poll to the average at a specific point in time to assess its accuracy. Her main
finding is that at the national level the performance of polls is statistically biased in
underestimating support for the Quebec Liberal Party.

None of these measures deals with important factors that may affect the
accuracy of poll readings like the allocation of undecided voters or sampling error.

3. PREDICTIVE ACCURACY MEASURES

3.1 THE AIJ TWO-PARTY ORIGINAL MEASURE

In order to check the predictive accuracy of polls, we compare the distribution of
pre-election voting preferences with actual voting results in the following election
(Todorov et al., 2005). This reveals that an inaccurate poll result could be affected
by sampling error or some other source of bias. Indeed, the more a predictor of an
election outcome is able to provide unbiased estimates of electoral preferences, the
more accurate it is.

In this comparison we encounter a problem due to both error uncertainty and
differences in inherently dissimilar data collection: intentions to vote in a sample
of voters and tally of all valid ballots. Thus, it is necessary that the poll data
correspond to the successive actual election results in the relevant race. Given that
the pre-election estimate of a poll is based on declared voting intentions at the time
interviews are carried out, the bias could also be due to a change in voters’ intentions
between the time of interview and Election Day. However, these dissimilarities
should cancel each other out in the final count even if respondents vote differently
than as assessed in the polls because, for instance, they are affected by the
bandwagon or underdog effects (Simon, 1954).
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Martin, Traugott and Kennedy (2005) proposed the Aij poll accuracy measure
as a predictor of an actual election result for two-party or two-candidate races. They
applied the A measure to assess the predictive ability of pre-election polls for the
U.S. Presidential elections in 1948, 1996, 2000, and also for the 2002 election for
the offices of Governor and U.S. Senator (Martin et al., 2005).

By transforming poll outcomes into accuracy measures, Aij standardizes all
the results in order to measure the predictive accuracy of polling data. The Aij
measure is the natural logarithm of an odds ratio (OR), computed dividing two
odds:

Aij = ln{[ sij / (1 – sij)] / [Sj / 1 – sj)]} (1)
where:

– sij is the proportion of respondents favouring the‘s-competitor (party, coalition
or candidate) in the given i-th pre-election poll referring to the j-th member of
the population

– 1-sij is the proportion of respondents favouring the other competitor in the same
i-th poll, for the same j-th population

– Sj is the proportion of the actual share of votes gathered by the same S-
competitor in the same j-th population

– 1-Sj  the proportion of the actual share of votes in favour of the other competitor
in the same j-th population.

The value of the OR, obtained by dividing the poll odds by the election odds,
is the value of the Aij measure. It is computed as the natural logarithm of the odds
ratio between the number of poll respondents favourable to voting for the sij
competitor and those who would vote for all the others (1-sij) in the i-th poll and for
the j-th member of the population, and the actual votes for each of the two subjects
(Sj and 1-Sj) in the relevant election.

Sampling errors can cause expected values of OR to be other than 1. Values
exceeding sample errors, however, can stem from bias affecting the i-th poll. If a
poll shows a higher proportion of respondents in favour of the sij competitor than
the actual result for the same competitor, the OR value is greater than 1. Compared
to the actual results, then, the poll overestimated the number of votes going to the
sij competitor. On the other hand, an odds ratio less than 1 is obtained in the case
of a poll favourable to the other (1-sij) competitor compared to the actual votes
obtained by that competitor.

The closer or more exactly equal to 1 the value of the OR is, the more
accurately the odds of the pre-election poll predict the actual results. Thus, the
distribution of votes in favour of the sij and (1-sij) competitor, respectively, is the



268 Castro G., Tomaselli V.

same. The farther from 1 the value of OR is, the worse the predictive ability of the
poll is. Positive values of the Aij measure, thus, indicate a pro-sij bias. If the Aij
measure is negative, the poll is biased by an overestimated share for the (1-sij)
competitor, compared to the actual (1-Sj) result. Finally, if the poll and the actual
results are the same, the Aij measure is equal to 0 and the OR is equal to 1.

This accuracy measure has some weaknesses. One of these relates to the bias,
bearing in mind that the logarithmic transformation of the OR changes the scale of
the measurement. Furthermore, the OR does not compute undecided voters,
assuming that their distribution is proportional with respect to each of the two
parties. In addition, it assumes that results follow a normal distribution. These
assumptions are crucial to use the logarithmic transformation of the OR. If the
assumptions are not valid the log-transformation cannot be computed. Due to
sampling error of the poll measure and the assumption of a normal distribution with
a known variance, the transformation is required in order to create a symmetric
measure around 0 and to simplify the computation of the variance (Martin et al.,
2005).

If we assume that sij and 1-sij are random variables, referring to proportions
of respondents preferring the sij-competitor or the 1-sij one, respectively, in the i-
th poll referring to the j-th population with sample size nij, [sij + (1-sij)] will be equal
to 1.

Now, the most relevant weakness of the OR is its applicability only to electoral
systems with two parties or two coalitions as the major competitors. Martin,
Traugott and Kennedy suggested a revision of the Aij measure in order to apply it
to a three-party system. However, this revision only considers a proportion of the
two main parties’ total vote as a measure of the accuracy of the poll for the third
party. It really does not measure accuracy across all parties.

3.2 THE MARTIN, TRAUGOTT AND KENNEDY’S MULTI-PARTY REVISED

′A
i

MEASURE

An accuracy measure for elections with more than two parties or candidates is
derived as a generalization of Martin, Traugott and Kennedy’s original Aij measure
for the case of multi-party systems. According to this approach, in an electoral race
with n parties we define as many vectors as there are i and j parties, for i ≠ j:
1. s vector of proportions s1, s2, …, sn of respondents who support the i-party in a

given poll

2. S vector of proportions S1, S2, …, Sn of voters who actually vote for the same i-
party
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For the case in which there are n > 2 parties, we obtain n-1 ORs, like the OR
in (1). Choosing an i-party as reference, we compute as many logged ORs as there
are n parties. Each OR, then, is a measure of bias referred to the i-party. It is
misleading except for the unbiased measure of support for the reference i-party. In
general, the bias of the measure, relative to the logged OR, is proportional to the
polling bias of the i-party. It is impossible to obtain a unique measure of overall bias,
because the sum and average of the bias relative to the reference i-party, captured
by the logged ORs, is a consequence of the chosen party.

Following Martin et al. (2005) and Durand (2008), Arzheimer and Evans
(2014) analyse the generalization of Martin, Traugott and Kennedy’s original Aij
measure to multi-party electoral races. The formula in equation (1) is transformed
as follows:
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where:

- ′A
i   is the measure of the bias of the i-party

- si    is the odd of votes for the i-party as reported in a given poll

- Si     is the actual electoral result for the i-party

- sj   is the odd of votes for the other parties competing the election as

              reported in a given poll

- Sj  is the odd of actual results for the other parties

- Oi are the odds of the votes for the i-party, i.e.: Si  / (1-Si )

In this version, thus, ′A
i   depends on the reference i-party. A positive value of

the ′A
i  measure indicates bias in favour of i-party, whereas a negative value implies

bias against i. If the poll result is equal to the actual vote, the ′A
i

 measure is equal
to 0.

3.3 THE B AND B
W

 COMPOSITE MEASURES OF POLLING BIAS

In order to assess if a poll is significantly biased, we check the statistical
significance of any differences between poll or sample data and actual or population
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results, employing either Pearson’s classic χ2 or the likelihood-based G2 statistics
in a goodness-of-fit test, only in the case of large samples. Both χ2 and G2 statistics
are not suitable for summarizing a poll’s total bias as they depend on the sample size
and the number of categories in tabular data. Moreover, the test statistics have no
clear substantive interpretation (Arzheimer and Evans, 2014). As known, for small
samples or very low expected values for some categories of tabular data, instead,
we should use the exact tests.

Since ′A
i

 measures and their sampling distributions are not independent of
each other, averaging over the ′A

i
 measures, is not a solution. Thus, if we examine

multi-party systems, one of the ′A
i

 measures, related to one of n-parties, is
redundant, because the sum of the polling and actual vote shares must be equal to
1. The dependence among ′A

i
 measures, indeed, is due to the dependent relationships

within s and S vectors of compositional data (Aitchison, 1982; Pawlowsky-Glahn
and Buccianti, 2011), because they sum up to the total of respondents or voters,
respectively. In so doing, it is possible to obtain negative correlations among the
sampling distributions of their elements. Within the s and S vectors, each element
is a linear combination of all the others. On the contrary, in the vector of ′A

i

measures, each element is a nonlinear combination of all the other components.
As the generalization of Martin, Traugott, and Kennedy’s Aij is a vector of

scalar measures already based on a logged ratio of ratios, Arzheimer and Evans
(2014) propose a B measure, as an aggregate measure of bias, computed by the
unweighted average of the respective n-absolute values of all the ′A

i
 measures:

B
A

n
ii

n

=
′∑ =1

. (3)

If we employ the unweighted B measure in a two-party system, it corresponds
to the absolute value of Martin, Traugott, and Kennedy’s original Aij in which bias
in favour of the first party necessarily results in bias against the second party and
vice versa.

In the case of n-parties, the parties’ odds are overestimated or underestimated
by exp(B), computed as the unweighted average by party size. This occurrence can
imply that the value of B tends to be excessively low when some small parties
assume a small poll bias in absolute terms but large in relative terms. If we are
interested in the polling performance of small parties, the unweighted B is more
appropriate. Otherwise, we can aggregate all small parties into a single category,
expecting that single polling bias for these parties will be removed. Actually, since
polling results are very often used to predict the votes of larger parties, the
unweighted B could be affected by biased polls for small parties. Following
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Arzheimer and Evans (2014), to avoid this problem, we can employ Bw. It is the
same B measure, with w as the weight of the relative share of votes to estimate
overall poll bias.

4. THE DATA

The main purpose of this paper is to ascertain the statistical advantages and
disadvantages in employing the Aij and B measures of accuracy of polls in a
multiparty system. To do that, we will analyse the last three Italian general elections
(held in 2006, 2008, and 2013) using a revised version of the Aij ( ′A ′A

i
) measure and

the unweighted and weighted versions of the B (Bw) measure.
The Italian political system is characterized by the presence of more than two

parties in competition, and in recent years it has experienced the emergence of party
coalitions rather than individual parties as representatives of the main left-right
cleavage. Therefore we revised the Aij measure given that it has been designed on
the basis of the American political system where there are only two major parties/
candidates (Martin et al., 2005). We apply the formula to the coalitions presented
across the elections treating them as a party by aggregating the vote for the third or
more parties and then measuring how close poll readings are to the vote for each of
the three or more expressed as a fraction of the sum of the votes cast for the other
parties (see formula 2). In the meantime, we will employ the B and Bw measures in
order to measure the significant error across series.

All polls have been downloaded from the official website2 managed by the
Department for Information and Publishing (Dipartimento per l’informazione e
l’editoria), which is part of the Prime Minister’s Office. We analyse all the polls
published over the three Italian general elections between 1 October 2005 and 30
March 2006, 1 October 2007 and 30 March 2008, and 9 August 2012 and 9 February
2013. In other words, we analyse the previous six months of campaigns for each
election where pollsters asked about voting intentions for the Chamber of Deputies
election (excluding the Senate contest) and including those polls where the pollster
did not specify which of two branches of Parliament was being referred to. There
were, respectively, 66, 83, and 160 polls published over the Italian general elections
of 2006, 2008, and 2013. These elections have in common the strong polarization
between the main coalitions of the centre-right, the Popolo della Libertà3, and the

2 www.sondaggipoliticoelettorali.it.
3 The centre-right coalition lead by Silvio Berlusconi was in 2006 called the Casa delle Libertà.

For the sake of simplicity, we refer to the main centre-right coalition hereafter as the Popolo
della Libertà.
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centre-left, led by the Partito Democratico4. Specifically, the 2006 general election
was characterized by the strong performance of the two main coalitions and by the
presence of a very small number of non-aligned parties. Indeed, the 2006 election
results were: 49.8% for the Partito Democratico (PD) including the Italia dei Valori
(IDV) party, 49.7% for the Popolo della Libertà (PDL) including the Lega Nord
(Lega) party, and 0.5% for the other parties (Others). This election result gave a
narrow victory to the centre-left coalition (PD). The 2008 general elections were
characterized by the presence of three main coalitions: the two previously mentioned
main groupings, the centre-placed Unione Democratici di Centro (UDC) running
on its own, and a group of non-aligned parties5. The 2008 election results were:
37.6% for PD, 3.1% for Sinistra Arcobaleno (SA), 46.8% for PDL, 5.5% for UDC,
and 6.9 for Others. The election results gave a victory to the centre-right coalition
(PDL). The presence of six coalitions and a very small group of non-aligned parties
characterized the 2013 general election. The 2013 election results were: 29.6% for
PD, 29.2% for PDL, 25.6% for Movimento 5 Stelle (M5S), 10.5% for Coalizione
di Centro (Centre), 2.2% for Rivoluzione Civile (RC), 1.1% for Fare per Fermare
il Declino (FD), and 1.9% for Others. The 2013 election results actually did not give
a real victory to any of the coalitions.

Given that one of weaknesses of the B measure is to be highly sensitive even
to small absolute bias, we employed a lower number of parties/coalitions for each
election to avoid reaching the 100% of significant error estimated by the χ2 and G2

test among polls readings series. According to this, we apply the ′A
i

 and B measures

to 6 and 3 coalitions for 2006; 5 and 3 coalitions for 2008; 9, 4, and 3 coalitions for
2013. The coalitions are obtained by adding the parties/coaltions on the basis of
their political orientations. In order to compare the three elections, we analyse the
polls readings for PDL, PD and UDC, which were always present in each election.
In addition, we apply the original Aij measure to PDL and PD given that they
represent the two main centre-right and centre-left coalitions.

Therefore, we draw three main hypotheses:
• H1: The centre-right coalition have been underestimated across the time;

• H2: As Election Day approaches, a lower degree of error is estimated by the

Aij, B and Bw measures among the Italian polling;

4 Actually, the centre-left coalition had three different names for each of the three election
campaigns: in 2006 it was called l’Unione, in 2008, the Partito Democratico and in 2013 Italia
Bene Comune. For the sake of simplicity, we refer to the main centre-left coalition hereafter
as the Partito Democratico.

5 The share of UDC party is included in the Centre coalition.
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• H3: The two statistical tests (χ2 and G2) provide more reliable estimates of the
number of biased polls in the Italian polling than the confidence interval of Aij
and ′A

i
measures.

5. FINDINGS

Were the Italian pollsters accurate in recording the future voters’ voting intentions
across time? To answer this question, we firstly present the monthly averages of the
accuracy values of the ′A

i
 measures in the last three elections (H1). Secondly, we

estimate to what extent the degree of error estimated by Aij, B and Bw is function of
time using a bivariate regression analysis (H2). Thirdly, we estimate the percentages
of biased polls across time using these measures (H3). For the sake of simplicity, we
discuss the outcomes of the hypotheses for each election separately. We start by
considering the 2006 general election. According to Table 1, PDL, UDC and IDV
were constantly underestimated according to the monthly negative averages of the
A´ measure. Conversely, PD and Others were overestimated throughout the
election campaign. Reducing the number of coalitions from 6 to 3, the pattern does
not change so much: PDL and UDC were still underestimated whereas PD was
overestimated.

Table 1:  2006 Italian General Election: monthly averages of A’ measures.

6 Party/Coalition PDL Lega UDC PD IDV Others

October -0.333 +0.111 -0.289 +0.075 -0.339 +0.327*
November -0.354 +0.053* -0.374 +0.146 -1.540 +0.351*
December -0.355 +0.126 -0.199 +0.174 -1.332 +0.220*
January -0.261 -0.003* -0.184 +0.083 -0.346 +0.252*
February -0.187 +0.007* -0.191 +0.068 -0.268 +0.192*
March -0.124 -0.038* -0.235 +0.076 -0.148 +0.134*

3 Party/Coalition PDL-Lega UDC PD-IDV

October -0.118 -0.212 +0.175
November -0.137 -0.300 +0.217
December -0.146 -0.159 +0.194
January -0.096 -0.135 +0.137
February -0.069 -0.153 +0.114
March -0.053 -0.21 +0.112

The sample is composed of all polls published between 1/10/2005 and 30/3/2006.
The monthly averages for each party/coalition are computed using the A’ measure.
* There is the presence of both positive and negative values of the A’ measure.
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Regarding the 2008 general election, Table 2 reports the monthly averages of

the accuracy values of the ′A  measures taking into account all the main coalitions
contesting the election. In contrast to the previous election, PD and Others were
underestimated over the course of the election campaign together with UDC.
Instead, the main centre-right coalition was slightly overestimated for a large part
of the campaign, as can be seen from the very small positive monthly average of the
relevant accuracy values. In addition, this is evidence of the good performance of
polls in terms of their predictive accuracy. In other words, the small monthly
positive values reveal a low error among the series. However, Table 2 also highlights
the presence of both negative and positive values over the last two months of the
election campaign. According to Table 2, the left party, Sinistra Arcobaleno (SA),
was largely overestimated throughout the campaign with significant positive
monthly averages different from 0. By reducing the number of coalitions taken into
account from 5 to 3, the monthly averages of the accuracy values for each coalition
do not change their patterns. Indeed, Table 2 reports the constant underestimation
of PD and UDC (except in December and March) and the overestimation of PDL.

Table 2: 2008 Italian General Elections: monthly averages of  A’ measures.

5 Party/Coalition PDL-Lega UDC PD-IDV SA Others

October +0.023 -0.145* -0.248 +1.159 -0.099*
November +0.033 -0.385 -0.258 +0.985 +0.199
December +0.010 +0.038* -0.137* +0.509 -0.019*
January +0.013 -0.575 -0.310 +0.746 +0.583
February -0.028* -0.016* -0.086* +0.943 -0.382*
March -0.077* 0.129* -0.025* +0.849 -0.388*

3 Party/Coalition PDL-Lega UDC PD-IDV

October +0.251 -0.124* -0.231
November +0.274 -0.369 -0.200
December +0.139 +0.090* -0.171
January +0.300 -0.470* -0.199
February +0.085 -0.028 -0.087
March +0.003 +0.095* -0.033

The sample is composed of all polls published between the 1/10/2007 and 30/3/2008.
The monthly averages for each party/coalition are computed using the A’ measure.

* There is the presence of both positive and negative values of the A’ measure.

Regarding the 2013 general election, Tables 3a and 3b show the monthly

averages of the accuracy values of the ′A  measures taking into account all the main
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coalitions contesting the election. According to Table 3a, PDL, M5S, FD, and
Centre coalitions were largely underestimated throughout the election campaign as

revealed by the negative monthly averages of the ′A  values. Conversely, PD, Lega,
SEL and Others were overestimated over the election campaign. By reducing the
number of coalitions from 9 to 4, the monthly averages of the measure slightly
change their pattern. Indeed, PDL was overestimated in the first two months of the
election campaign, and then from the second part of October it was underestimated
until the end of campaign. Conversely, the Centre coalition was underestimated in
the first four months and largely overestimated in the last part of the election
campaign. The monthly averages of the accuracy values concerning PD show a
constant overestimation throughout the six months of the campaign. Instead, the
anti-system movement M5S was largely underestimated, as shown by the negative

monthly averages of the relevant ′A  measure.
Moreover, the principal winner and loser have been constantly over- and

underestimated in all elections.

Table 3a: 2013 Italian General Election: monthly averages of A’ measures (9 and 4 coalitions).

9 Party / Coalition PDL Lega PD SEL RC M5S FD Centre Others

Aug.-Sept. -0.171 +0.208* +0.028* +0.701 -0.695 -0.219 +1.271

Sept.-Oct. -0.215* +0.314 +0.068* +0.571 -0.621 -0.271 +1.228

Oct.-Nov. -0.408 +0.385* +0.122 +0.516 -0.464 -0.257 +1.208

Nov.-Dec. -0.367 +0.299* +0.169 +0.473 -0.671 -1.959 -0.256 +1.079*

Dec.-Jan. -0.300 +0.283* +0.357 +0.510 +0.611 -0.611 -1.260 +0.001* +0.136*

Jan.-Feb. -0.151 +0.234* +0.255 +0.253* +0.722 -0.775 -0.629* +0.259* +0.090*

4 Party / Coalition PDL-Lega PD-SEL M5S Centre

Aug.-Sept. +0.086* +0.376 -0.566 -0.087*

Sept.-Oct. +0.057* +0.375 -0.493 -0.141

Oct.-Nov. -0.094* +0.402* -0.340 -0.137

Nov.-Dec. -0.068* +0.429 -0.579 -0.156

Dec.-Jan. -0.137* +0.511 -0.586 +0.039*

Jan.-Feb. -0.025* +0.357 -0.751 +0.303

The sample is composed of all polls published between 9/8/2012 and 9/2/2013.
The monthly averages for each party/coalition are computed using the A’ measure. * There is the

presence of both positive and negative values of A’ measure.
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Table 3b: 2013 Italian General Election: monthly averages of A’ measures (3 coal.).

3 Party/Coalition PDL-Lega PD-SEL M5S

Aug.-Sept. +0.078* +0.395 -0.601
Sept.-Oct. +0.042* +0.382 -0.531
Oct.-Nov. -0.119* +0.410 -0.373
Nov.-Dec. -0.073* +0.441 -0.630
Dec.-Jan. -0.131* +0.576 -0.598
Jan.-Feb. +0.048* +0.480 -0.717

3 Party/Coalition PDL-Lega PD-SEL Centre

Aug.-Sept. -0.104 +0.213 -0.238
Sept.-Oct. -0.118 +0.238 -0.279
Oct.-Nov. -0.237 +0.335 -0.24
Nov.-Dec. -0.242 +0.341 -0.283
Dec.-Jan. -0.357 +0.368 -0.112
Jan.-Feb. -0.270 +0.138 0.13

The sample is composed of all polls published between 9/8/2012 and 9/2/2013.
The monthly averages for each party/coalition are computed using the A’ measure.

* There is the presence of both positive and negative values of A’ measure.

Focusing on hypothesis 2, we now firstly compare the monthly average of
degree of error estimated using the Aij, B and Bw measures for each election and then,
we undertake a bivariate regression analysis using time as explanatory variable. The
main expectations are to estimate a lower degree of error Election Day draws near,
and the values of Aij, B and Bw measures are function of time. Tables 4 and 5 compare
the monthly averages of Aij, B and Bw measures and the R2 values of bivariate
regression analyses across the three elections.

We start by considering the 2006 general election. According to Table 4, the
B and Bw monthly averages decrease in proximity to Election Day, indicating a
lower degree of error among polls, regardless of the number of coalitions taken into
account. Indeed, reducing the number of coalition taken into account from 6 to 3,
the B and Bw values continue to decrease as Election Day nears. In other words, the
degree of error among polls is lower in the final phase of the election campaign. In
addition, Table 4 shows the same decreasing trend of monthly averages of A
measure. This evidence fulfils the main expectation concerning the better perfor-
mance of the B and Bw measures in estimating the degree of error among polls and,
specifically, it decreases closer to Election Day, indicating a better performance of
polls in terms of predictive accuracy.

Regarding the 2008 election, Table 4 reports the same patterns as the previous
elections. The degree of error among the polls estimated by the B and Bw measures
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Table 4: The monthly averages of A, B, and Bw measures across the three elections.

2006 B Bw 2008 B Bw 
2006 

A  

6 Party/Coal. !! !! 5 Party/Coal.! !! !
October 0.258 0.232 October 0.37 0.173 -0.300 

November 0.47 0.296 November 0.388 0.199 -0.300 

December 0.412 0.265 December 0.184 0.102 -0.378 

January 0.212 0.187 January 0.451 0.237 -0.251 

February 0.183 0.156 February 0.348 0.145 -0.184 

March 0.168 0.128 March 0.308 0.122 -0.140 

3 Party/Coal. B Bw 3 Party/Coal. B Bw 
2008 

A  

October 0.169 0.150 October 0.223 0.237 +0.258 

November 0.218 0.184 November 0.281 0.249 +0.247 

December 0.167 0.167 December 0.134 0.149 +0.168 

January 0.124 0.117 January 0.323 0.269 +0.259 

February 0.117 0.101 February 0.128 0.097 +0.092 

March 0.128 0.095 March 0.071 0.047 +0.020* 

2013   2013      2013 

9 Party/Coal.     B!   Bw! 3 Party/Coal.** B Bw! A!
Aug.-Sept. 1.045 0.483 Aug.-Sept. 0.368 0.368 -0.157 

Sept.-Oct. 0.966 0.456 Sept.-Oct. 0.340 0.341 -0.224 

Oct.-Nov. 0.998 0.478 Oct.-Nov. 0.307 0.310 -0.422 

Nov.-Dec. 1.050 0.566 Nov.-Dec. 0.438 0.439 -0.424 

Dec.-Jan. 0.537 0.420 Dec.-Jan. 0.438 0.442 -0.496 

Jan.-Feb. 0.453 0.398 Jan.-Feb. 0.423 0.424 -0.304 

4 Party/Coal.     3 Party/Coal.***    

Aug.-Sept. 0.311 0.336 Aug.-Sept. 0.198 0.189  

Sept.-Oct. 0.286 0.308 Sept.-Oct. 0.213 0.199  

Oct.-Nov. 0.265 0.282 Oct.-Nov. 0.279 0.285  

Nov.-Dec. 0.371 0.393 Nov.-Dec. 0.355 0.359  

Dec.-Jan. 0.373 0.398 Dec.-Jan. 0.329 0.347  

Jan.-Feb. 0.408 0.400 Jan.-Feb. 0.229 0.214  

decreases in proximity to Election Day. However, their values are higher and follow
a less marked decreasing pattern compared to the 2006 election. In addition, in
reducing the number of coalitions from 5 to 3, the monthly average of the B and Bw
measures decreases as Election Day approaches and, above all, in the last two
months there is a lower degree of error among polls than in the previous election.

The Aij measure is computed using only PD and PDL coalitions.
* There is the presence of both positive and negative values of Aij measure.
** The three parties/coalitions are: PDL, PD, and M5S.

*** The three parties/coalitions are: PDL, PD, and Centre.
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In the light of this evidence, our main expectation is again fulfilled by the B and Bw
measures, in estimating lower degrees of error in proximity to Election Day. This is also
confirmed by the monthly averages estimated using the A measure (see Table 4).

Table 4 shows again that the degree of error among polls in the 2013 election,
estimated by B and Bw, decreases as Election Day draws near. However, their
monthly averages are higher than in the previous two elections and, above all, the
Bw values do not decrease as much as the B values.

When the number of coalitions is reduced from 9 to 4, the monthly values of
the B and Bw measures do not decrease as Election Day draws near, as in the previous
two elections when all main coalitions are taken into account. Specifically, both
monthly average values increase over time. These patterns also occur when
applying B and Bw measures only to 3 coalitions (Table 4). Therefore, our main
expectation regarding the decrease of the error as Election Day approaches has not
been fulfilled for the 2013 election, despite the number of coalitions taken into
account. In the light of this evidence, we may argue that over the last three Italian
general elections there was a high degree of error estimated among poll readings,
especially when using a lower number of parties/coalitions. Indeed, this is also
confirmed by the monthly averages of A measure reported in Table 4.

To test hypothesis 2, we undertake a bivariate regression analysis to estimate
whether the values of Aij, B and Bw measures are function of time. The main
expectation is to quantify a strong relationship especially close to Election Day
except the case of 2013 election, where the descriptive statistics did not show a
decreasing pattern as for the previous elections. Table 5 shows the values of the
coefficient of determination (R2) for each series using the time as the explanatory
variable.

According to Table 5, the values of R2 do not reflect a strong relationship
between the degree of error and time, except in a few cases. Indeed, the degree of
error estimated using the B measure is explained by time only in the 2006 and 2013
elections when all the coalitions are taken into account. In the series using Bw as the
dependent variable, the values of R2 are higher than B for the 2006 and 2008
elections. However, this does not occur for the most recent election, regardless of
the number of coalitions taken into account. Indeed, the values of R2 reflect a very
weak relationship between the degree of error and time. These outcomes only
partially fulfil our expectations. Although descriptive statistics show the decreasing
pattern of degree of error as Election Day approaches, bivariate regression analysis
does not provide strong evidence that error is a function of time. In other words, the
biased error estimated among the Italian polling is only partly and, in some cases,
weakly explained by time. These results are also consistent with those concerning
the model with values of the A measure as the dependent variable.
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Table 5: Values of R2: degree of error as dependent variable.

B Bw A

2006 0.375

6 coalitions 0.266 0.508
3 coalitions 0.111 0.251

2008 0.594

5 coalitions 0.049 0.186
3 coalitions 0.413 0.576

2013 0.003

9 coalitions 0.596 0.054
4 coalitions 0.056 0.035
3 coalitions (M5S) 0.021 0.022
3 coalitions (Centre) 0.004 0.017

The Aij measure is computed using only PD and PDL coalitions.
  In the first two columns, the cell contains the values of R2 of bivariate regression analysis with degree
of error estimated using the B and Bw measures as the dependent variable, respectively. The last
column reports values of R2 of bivariate regression analyses with values of  the A measure as the

dependent variable and the time as the explanatory variable.

With this in mind, we now compare the percentage of polls that were biased
in the last three Italian general elections. On the basis of hypothesis 3, the main
expectation is to quantify a significant difference between the Aij, ′A

i
 and two tests

of the B measures on the biased polls estimated in Italian polling. In other words,
we expect the χ2 and G2 tests to provide stronger and more reliable evidence of the
number of polls that were biased given the weakness of the ′A

i
 measures applied

in a multiparty system. Tables 6, 7, and 8 compare the percentage of poll readings
classified as inaccurate for each party/coalition across the last three elections using
the original Aij (third column)6 and  (second column) and the two statistical tests of
the χ2 and the G2 of B measures to assess the extent to which poll readings are biased
using the conventional threshold of p-values ≤ 0.05. For the sake of simplicity, we
will discuss each election separately.

We start by considering the 2006 election. According to Table 6, the B measure
estimates a high percentage (92%) of poll findings that meet the statistical level of
significance for the two tests of χ2 and G2 (p-values ≤ 0.05). The number of poll
findings affected by significant error decreases considerably (48%) when we take

6 Given that the  B measure is derived directly from the Aij measure, the overall number of polls
statistically biased using the B measure will be the same as those classified as inaccurate using
the Aij measure.
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into account only three coalitions and, above all, aggregate the poll findings for PDL
and Lega for the centre-right coalition as well as PD and IDV for the centre-left
coalition. This also occurs when applying the ′A

i
 measure. In other words, the

percentage of polls classified as inaccurate for the main centre-right coalition
decreases from 68 to 25 when the poll readings for Lega are aggregated with PDL
(Table 6, second column). If we consider all major coalitions in the 2006 election,

′A  estimates an overall good performance of polls except for PDL and the small
parties not aligned with any of the coalitions (Others), with 68% and 71% of polls
classified as inaccurate, respectively. Applying the A measure as originally designed,
Table 6 reports that 81% of the polls were classified as inaccurate because their
values fall outside the 95% confidence interval. In light of these outcomes, our main
expectation is fulfilled only in part. Indeed, one of the weaknesses of the B measure
is to be highly sensitive to the number of parties taken into account. The higher the
number of parties/coalitions, the more likely it is to estimate significant error among
the series. According to Table 6, there is a significant decrease in the percentage of
biased polls according to the χ2 and G2 tests using fewer coalitions.

Table 6: 2006 Italian General Election: % biased polls using A, A’ and χχχχχ2 and G2 test.

5 Party/Coalition A’ A χχχχχ2 G 2

PDL 68 - - -

Lega 15 - - -

UDC 35 - - -

PD 29 - - -

IDV 26 - - -

Others 71 - - -

Polls  -  - 92 92

3 Party/Coalition

PDL-Lega 25 - - -

UDC 30 - - -

PD-IDV 65 - - -

Polls  -  - 48 48

             A

PDL/PD - 81 - -

The percentages of polls, classified as inaccurate using the Aij and A’i measures, follow the general
rule: Not Accurate if Aij >| 95% Confidence Interval |. Instead, the percentages of polls estimated as

biased using the χ2 and G2 tests follow the general rule: p-value ≤ 0.05.
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Table 7 reports evidence concerning the 2008 election. The estimate of
significant error among the poll readings depends strictly on the number of
coalitions taken into account. In other words, Table 5 shows that, using the poll
readings concerning the 5 main coalitions in the 2008 election, 99% of polls are
statistically biased. Conversely, the percentage of errors decreases to 34% when
only three coalitions are taken into account. According to the evidence provided by
Table 7, there are different degrees of error depending on the basis of the measures
employed. When applying the A measure using only the two main centre-right and
centre-left coalitions, the percentage of biased polls further decreases to 25%. As
regarding the A´ measure, the percentage of polls classified as inaccurate for the
three main coalitions of the centre, the centre-right, and the centre-left is 24%
overall. Biased polls concerning the left coalition, Sinistra Arcobaleno (SA), and
Others are 98% and 88%, respectively. This is also consistent with the outcomes in
applying ′A only to the three main coalitions (PDL, PD and UDC): all of them have
the same percentage of inaccurate polls (24%). So, our main expectation is fulfilled
in part for 2008: there is no strong evidence pointing to a better performance of the
B measure in estimating biased polls given its high sensitivity to the number of
parties/coalitions taken into account.

Table 7: 2008 Italian General Election: % biased polls using A, A’ and  χχχχχ2 and G 2 tests.

 5 Party/Coalition A´ A χχχχχ2 G 2

PDL-Lega 28 - - -

UDC 38 - - -

PD-IDV 25 - - -

SA 98 - - -

Others 88 - - -

Polls - - 99 99

3 Party/Coalition

PDL-Lega 24 - - -

UDC 24 - - -

PD-IDV 24 - - -

Polls - - 34 33

A

PDL/PD - 25 - -

The percentages of polls, classified as inaccurate using the Aij and A´i measures, follow the general
rule: Not Accurate if Aij >| 95% Confidence Interval |. Instead, the percentages of polls estimated as

biased using the χ2 and G2 tests follow the general rule: p-value ≤ 0.05.
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Table 8: 2013 Italian General Election: % biased polls using A, A´  and χχχχχ2 and G2 test.

 9 Party/Coalition A´ A χχχχχ2 G2

PDL 72 - - -
Lega 51 - - -
Centre 74 - - -
PD 80 - - -
SEL 66 - - -
M5S 100 - - -
RC 97 - - -
FD 56 - - -
Others 63 - - -
Polls - - 100 100

4 Party/Coalition A´ A χχχχχ2 G2

PDL-Lega 31 - - -
Centre 66 - - -
PD-SEL 100 - - -
M5S 98 - - -
Polls - - 90 90

3 Party/Coalition A´ A χχχχχ2 G2

PDL-Lega 31 - - -
PD-SEL 100 - - -
M5S 99 - - -
Polls - - 90 90

3 Party/Coalition A´ A χχχχχ2 G2

PDL-Lega 83 - - -
PD-SEL 72 - - -
Centre 52 - - -
Polls - - 90 90

A

PDL/PD - 95 - -

The percentages of polls, classified as inaccurate using the Aij and A ′A
i

measures, follow the general

rule: Not Accurate if Aij >| 95% Confidence Interval |. Instead, the percentages of polls estimated as

biased using the χ2 and G2 tests follow the general rule: p-value ≤ 0.05.

Table 8 presents the evidence for the 2013 election, featuring strong
fragmentation and a higher presence of coalitions presenting their own candidates
for prime minister compared to preceding elections. When applying the B measure
to all the main coalitions leading the race, the percentage of statistically biased polls
reaches 100%. In the previous two elections, reducing the number of coalitions
taken into account strongly reduced the estimate of error among the series, but in 2013
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this effect is not so evident. In other words, if the number of coalitions is reduced from
9 to 4 or 3, the percentage of statistically biased polls decreases by 10%. A similar
pattern holds when applying the A measure using the two major centre-right and centre-
left coalitions: the total percentage of polls classified as inaccurate stands at 95%. As
regards the ′A  measure, table 8 reports an overall high percentage of polls classified
as inaccurate among all the coalitions; in particular, the share of biased polls with
respect to the anti-system movement (M5S) reaches 100%. These outcomes change
slightly when reducing and aggregating the number of coalitions.

To sum up, the evidence provided by Tables 6, 7, and 8 show a strong presence
of error among Italian polls in the last three national elections, especially when
using the B measure. Therefore our main expectation is fulfilled. The B measure
estimated the high percentage of biased polls regardless of the number of coalitions
taken into account. This evidence is also in line with that provided by the Aij and ′A

i

measures, from which the B measure has been drawn.

6. CONCLUSIONS

This paper aimed to evaluate the predictive accuracy of polls over election
campaigns in a multiparty system. We employed the new accuracy measure
proposed by Arzheimer and Evans in 2014 to ascertain the overall degree of error
among poll results in the last three Italian general elections (2006, 2008, and 2013).
As explained, the B measure derives from a generalization of the Aij measure
proposed by Martin, Traugott, and Kennedy (2005) for a two-party system. The
main expectation is that the B measure provides stronger and more reliable evidence
of the overall error among Italian pollsters’ pre-election studies. Three main
hypotheses have been advanced: the centre-right coalition has been constantly
underestimated across the elections; as Election Day draws near, the B measure
estimates a lower degree of error; and the two statistical tests χ2 and G2 provide more
reliable evidence of the number of biased polls.

The first hypothesis has been largely confirmed except in the case of the 2008
election where the centre-right coalition has been slightly overestimated. However,

the outcomes provided by ′A measures on the constant underestimation of centre-
right coalition across time leaves room for several interpretations about its causes
like an Italian “shy Tory” or underdog effect.

The second hypothesis has been largely confirmed by the descriptive statistics
for the 2006 and 2008 elections, where the degree of error among polls decreases
as the time between the interviews and Election Day decreases. This is evidence of
the good performance in terms of predictive accuracy of polls over the last part of
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the election, when it is assumed that voters’ sentiment changes are fairly stable.
However, this did not occur during the 2013 election campaign, when a high degree
of error over the six months election campaign has been estimated by all employed
accuracy measures. Bivariate regression analysis provides weak evidence concerning
the relationship between time and the degree of error across the Italian election
campaigns, especially for the models using the B and Bw measures as the dependent
variable.

As to the third hypothesis, the evidence provided in the previous section does
not fully confirm it. Specifically, the percentage of biased polls on the basis of χ2

and G2 is sensitive to the number of parties/coalitions taken into account in the 2006
and 2008 elections. Nevertheless we expect a decrease in the share by reducing/
aggregating the number of parties/coalitions, and in fact the number of seriously
biased polls declines for those two elections (Tables 6 and 7). This did not occur in
the case of the 2013 election, in which the percentage of biased polls does not
decrease so much when the number of parties/coalitions is reduced. Overall, the B
measure has been able to provide reliable evidence of the high significant error
among Italian polls over the last election campaign.

Accordingly, we draw two main conclusions. Firstly, the use of the revised

version of Aij ( ′A
i

) provides a reliable estimate only in terms of under- or

overestimation for a given political party/coalition. Put differently, the information
provided by this measure is limited by the weakness of its strict dependency on the
reference party/coalition and it does not estimate the overall accuracy of polls
across all the parties/coalitions. Therefore, the use of this measure should be
restricted to research which aims to ascertain the performance of polls only in terms
of under- or overestimation for a given political party. Secondly, the B measure
proposed by Arzheimer and Evans in 2014 provided reliable estimates of predictive
accuracy of polls in terms of the degree of error in estimating voters’ future voting
intentions, especially in light of a post-election retrospective, despite its high degree
of sensitivity to the number of parties/coalitions taken into account.
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