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Abstract

There is widespread agreement that both tiers in a mixed electoral system
do not operate independently of one another, and that instead they interact,
producing contamination effects. These tend to raise the number of parties away
from what Duverger’s Law or the M+1 rule suggest. However, the field has not
yet determined an undisputed methodological approach to answer the following
question: raised by how much, exactly? This paper presents a thorough meta-
analysis of the three major measurement techniques used so far, herein titled the
Difference Approach, the Likeness Approach, and the Simulation Approach. By
doing so, it provides a more concise map of each of their logics, their varied

implementations, their drawbacks, as well as possible ways forward.
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Introduction

Mixed electoral systems remained anomalous for decades before their
wide-spread proliferation from the 1990s onwards. Their perceived benefit was
that they offered “the best” of the two systems that dominated the nineteenth- and
twentieth-centuries: the single-member district (SMD) and proportional
representation (PR) systems (Shugart & Wattenberg, 2003). Today, they are
used by over one billion people across thirty-one countries (see Bormann &
Golder, 2013; IDEA, 2018), providing — amongst other things — the opportunity to
further the study of how electoral arenas interact. In other contexts, these
interactions and their consequences are referred to as coattail or spillover effects
(see, for example, Miller, 1955; Calvert & Ferejohn, 1983; Campbell, 1986; and
Flemming, 1995). However, when it pertains to mixed electoral systems, the
interaction between their two built-in arenas? (i.e., SMD and PR) is referred to as

contamination.

! Throughout this paper, the terms “tiers” and “arenas” will be used interchangeably.



To be sure, contamination is an essential feature of mixed systems. It
occurs when the (in)viability of a party in one arena shapes its decision to
compete in the other; as well as when the (in)viability of a party in one arena
shapes an individual’s decision to vote for it in the other. It also produces a
centrifugal force that raises the number of parties above what the traditional
literature (see Duverger, 1954; Cox G.W., 1997; Ferrara, Herron, and Nishikawa,
2005; Guinjoan, 2014). But whereas it is clear that the number of parties is, in
fact, raised, the field has not yet developed an undisputed method to answer the
following question: raised by how much, exactly? To date, depending on which

method is used, results vary substantially.

The difficulty pertains to what Holland (1986) refers to as the fundamental
problem of causal inference: when “it is impossible to observe the value of Y(u)
and Y¢(u) on the same unit and, therefore, it is impossible to observe the effect
of t on u™. Ferrara, Herron, and Nishikawa (2005) described this as “the primary
challenge facing the empirical literature on the consequences of electoral
systems”, because it requires knowing how outcomes in a set of countries,
districts, or legislatures would vary if they were to be treated by different electoral
rules. In other words, it requires knowing how the size of the party system in the

SMD tier would look like if it had remained untreated by contamination.

The purpose of this section is to perform a thorough meta-analysis of the
main methodological techniques that have thus far been developed to illuminate
this counterfactual and measure contamination. Its importance, for example,
pertains to the fact that political engineers can expect a mixed system to produce
particular consequences, but — as will be shown — these expectations often derive
from a wide array of methodological starting points, thereby reducing their overall
validity. In other words, contamination in a particular system can be said to exist,
not exist, and be high or minimal, depending on how it is measured. This
methodological inconsistency is still an obvious limitation in the study of

contamination.

2Where Y stands for the response variable; u stands for units or population; t stands for the units
that received treatment; and c stands for the units left under control (i.e., received no treatment).



To the point, this section proceeds as follows. First, it presents a quick
review of the different ways of counting parties. Second, it offers a detailed
presentation of the three main approaches used to measure contamination —
herein labelled the Difference Approach, the Simulation Approach, and the
Likeness Approach. Each one includes an explanation of its general logic, re-
framed within Rubin’s model of causal inference (Holland, 1986); various
examples of its use in the field, high-lighting each selection of treated and
untreated observations; and a review of their drawbacks and limitations.
Ultimately, it offers conclusions as to where the field stands on the topic, as well

as recommendations for future research.

Counting Parties

In order to identify how much the number of parties is raised by
contamination, it is essential to know which parties to count and how to count
them systematically. The task is to determine how much electoral strength can
make a party relevant enough to be counted, and how much electoral weakness
can make a party irrelevant enough to be discarded (see Sartori, 1976).
Nevertheless, the literature provides an eclectic variety of counting techniques,

often rendering contamination outputs incomparable.

The most common way of counting parties is through Laakso and
Taagepera’s (1979) index for effective number of parties (ENP). It adjusts the
total number of parties by their relative size, in terms of their votes received and
seats obtained. Per Cox (1999: 148), “it has the property that, if there are n
equally sized parties, then ENP = n. As inequalities in vote share among the n
parties grow, ENP shrinks. Ultimately, if one of the n parties secures all the votes,
[then] ENP = 1",

The Laakso-Taagepera Index3

ENP =

n 2
i=1Di

3 Where n is the number of parties, and p? is the proportion of votes (or seats) of the ith party.



To briefly illustrate the difference amongst counting techniques, consider
the following. If the largest party in a given system obtains over 50% of the vote,
the Laakso-Taagepera index could be at least 2.0 if there is enough
fragmentation amongst opposition parties; but the alternative index proposed by
Molinar (1991) would always be less than 2.0 (Molinar Horcasitas and Weldon,
2003). Additionally, the often-used SF ratio, proposed by Cox (1994), helps reveal
the number of wasted votes per election, but it is “biased in favour of big parties
and insensitive to smaller ones” (Guinjoan, 2014). The mSF ratio, an adjustment
proposed by Selb (2012), presents similar problems. In fact, both would count the
same number of parties in two SMD elections “where the distribution of votes
were 45-20-20-15 and 45-20-20-5-5-1-1-1-1-1, respectively” (Guinjoan, 2014).

The Molinar Index?4

(04 plz) - pf
n

NP=1+N :
i=1Pi

To be sure, the Laakso-Taagepera index can be described as “somewhat
flawed”, but it also has “few rivals” (Dunleavy and Boucek, 2003). Per Dunleavy
and Boucek (2003), the Molinar index is so problematic that they advice for it to
“not be further employed in political science” at all. For these reasons, and the
fact that “some kind of weighting is necessary” (Lijphart, 1994), ENP van be
considered the best possible measure of the size of a given party system.
However, in terms of measuring contamination, the ENP only works as a
“baseline” (Guinjoan, 2014), because contamination would exist within the
distance between the ENP (i.e., the real-life scenario) and the Duvergerian

counterfactual, or Y¢(u).

Use of Dependent Variables

Moreover, in contamination studies, ENP is often selected as the main
dependent variable (Herron and Nishikawa, 2001; Nishikawa and Herron, 2004;
Ferrara and Herron, 2005; Ferrara, 2006; Lago and Martinez, 2007; Lago and
Montero, 2009; Rich, Banerjee, and Recker, 2014; Rich, 2015), but not always.

4Where N is 1/ Y, p? and p? is the proportion of votes of the winning party, squared.



As presented by Herron, Nemoto, and Nishikawa (2018), depending on their
particular research objectives, other contamination studies prefer using list vote
shares (Ferrara, 2004; Hainmueller and Kern, 2008); SMD performance (Krauss,
Nemoto, and Pekkanen, 2011; Fortin-Rittberger and Eder, 2013; Shin, 2014);
strategic/split-ticket voting (Gschwend, Johnston, and Pattie, 2003); and
women’s representation (Golosov, 2014). Certainly, as will be covered below,

findings can vary substantially depending on which selection is made.

The Difference Approach
Logic

Mixed SMDs are ones that are ‘treated’ by their interaction with the PR tier.
Therefore, where the treatment (t) causes the effect Yi(u) — Yc(u), the mixed SMD
becomes Yi(u). But because the value of Yc(u) is unknown, a pure SMD is placed
in its stead. In simple terms, Yi(u) — Yc(u) represents the difference between the
number of parties that the mixed SMD actually produces, and the number of
parties that would perhaps have been produced if it had run under pure SMD
rules. This difference represents the treatment effect, within which the level of
contamination could be said to exist>. Nevertheless, this difference would also
include the potential effects of variables that are typically considered in these
analyses, such as ethnic diversity, democratic experience, or economic indicators

— not to mention any potential omitted variables®.

Use

An early example of this approach came from Cox and Schoppa (2002),
who sought to prove that ENP levels in mixed SMDs were “significantly higher”
than ENP levels in pure SMD systems — something which, they argued, would
confirm contamination. To this end, their treated observations consisted in ENP

levels from mixed SMDs in Germany (2.25), Italy (2.64), and Japan’s upper (2.52)

5 Maeda (2008), for example, proposed using what he referred to as “the treatment-effects model”
in the study of contamination effects.

6 One must consider that mixed systems vary considerably in terms of history, tier linkage,
electoral threshold, and institutional contexts (e.qg., if they have presidential, federal, or bi-cameral
arrangements) (Rich, 2015). In fact, it is why — depending on their particular objectives —
contamination studies tend to control for potential exogenous and endogenous factors that could
also influence the rise in number of parties (see Herron and Nishikawa, 2001; Kostadinova, 2002;
Thames and Edwards, 2006; Riera, 2012; Rich, 2015).



and lower (2.86) chambers; and their Duvergerian counterfactual consisted of an
average ENP level from pure SMDs in the United Kingdom (2.27), Canada (2.40),
India (2.49), New Zealand (2.56), and the United States’ upper (1.91) and lower
(1.81) chambers’. The positive difference between each mixed ENP level and

2.24 — which they used as their Y¢(u) — confirmed their expectations.

Kostadinova (2002) used a more sophisticated analysis to prove that
mixed systems produced more parties than majoritarian systems, but less than
PR ones. She built a model that tested how mixed systems, as well as pure SMD
and PR systems, affected “multi-partyism”, all-the-while controlling for directly
elected presidents and ethnic diversity. She used ENP level data from fifty-six
lower house elections in sixteen Central and Eastern European countries®.
Twenty-one of those elections were held under mixed rules, nine under pure
SMD, and twenty-six under pure PR. But perhaps most importantly, she
compared the ENP levels from her mixed systems to the ENP levels from their
previous pure selves, thereby fixing her Yi(u) and Yc(u), respectively. Ultimately,
a generalized least square regression (random coefficients) confirmed her
hypothesis.

Nishikawa and Herron (2004) ran a similar analysis, albeit adding sub-
types of electoral systems. They predicted that ENP levels would be highest in
PR systems (with and without d’Hondt formulas), followed by mixed systems with
linked tiers, mixed systems with unlinked tiers, and pure SMDs. They calculated
ENP level data from fifty-three different countries and compared each of the
aforementioned types to a pure SMD category (i.e., their counterfactual). The

results from five different statistical models® — which controlled for assembly size,

7 The sample was based on Chhibber and Kollman’'s (2004) study of federalism and party
competition in Canada, Great Britain, India, and the United States.

8 She used a GLSE instead of an OLS because the latter would “not recognize the pooled nature
of the data set” (Kostadinova, 2002). The model was Multi-partyism = b;Mixed + b,SMD + bsMMD
+ bsDirPresident + bsEthnicity + e, and it expected bs > by > by.

° They used “OLS estimation, between-effects regression, random-effects generalized least
squares estimation, random-effects maximum likelihood estimation, and feasible generalized
least squares estimation with panel heteroscedasticity” (Nishikawa and Herron, 2004). The
decision to run multiple models was drawn from Jones (1999).



presidentialism, ethnicity, and post-Communist states — supported their

hypothesis.

Bochsler (2009) also tested if mixed systems led to more party
fragmentation than pure SMD or PR systems. He took ENP level data from
eighty-two elections in nineteen Central and Eastern European countries, and
mostly compared mixed systems to PR systems — i.e., his Yi(u) and Yc(u),
respectively. Additionally, he tested for both the traditional mean distribution of
the dependent variable and the within-group variation using a maximum
likelihood estimator. He used the type of electoral system as the main explanatory
variable, and controlled for democratic experience, GDP per capita,
unemployment rate, and economic growth. Ultimately, the mean distribution test
revealed that mixed ENP levels did fall between those from pure PR and SMD
systems; but the variance test revealed (perhaps expectedly) that “the outcome

of mixed systems varied substantially from country to country” (Bochsler, 2009).

Maximum Likelihood Estimatort®
Outcome: N ~ (y, 02)
H(y) =a+pX
a(y)>= exp (ao + yZ)

More directly, Crisp, Potter, and Lee (2012) sought to measure
contamination using a particularly unique design. They compared ENP level data
from mixed SMDs in Scotland and Wales to the pure SMD in the United Kingdom.
The SMDs used to elect the Scottish Parliament and Welsh Assembly, however,
occupy the same geographical space as the SMDs used to elect the British
House of Commons®!. In this way, they were able to “[hold] the district and all its
characteristics constant” and rely on “relatively simple statistics” to run their tests

(Crisp, Potter, and Lee, 2012). In this particular scenario, they found that the

10 Per Bochsler (2009: 747), “X is the vector of the explanatory variables for the mean function; Z
the vector for the variance function, and B, y are vectors of parameters for both functions. a is the
constant in the mean term, and ao the constant in the variance term”.

11 To my knowledge, this is the only design of the sort in contamination studies, although clearly
not electoral studies as a whole (see Cox, Rosenbluth, and Thies, 2000; Ansolabehere, Snyder,
and Stewart, 2000; or Fauvelle-Aymar and Lewis-Beck, 2008).



increase in ENP levels was “not sufficient to drive the systems much beyond the
expected two parties” (Crisp, Potter, and Lee, 2012). In other words,

contamination was essentially non-existent.

Limitations

Ideally, comparisons should be made amongst units that are similar in
almost every relevant category, except in how they elect their legislatures (see
King, Keohane, and Verba, 1994). In this sense, Cox and Schoppa (2002) could
be said to have lacked the controls to make proper comparisons. Whereas the
logic behind using mixed and pure SMDs as Yy(u) and Y¢(u) was sound, they
provided no methodological justification, for example, for comparing ENP levels
from two lower house elections in Japan to an average ENP level from a myriad
of elections in four vastly different Commonwealth countries, as well as the United
States’ Congress and Senate. Moreover, they did not differentiate between the
different types of mixed systems they used to create their Yi(u) (see Shugart and
Wattenberg, 2003). Therefore, even if the treatment effect revealed the inflation
of ENP levels under mixed systems, it is unclear how much of it was actually due

to contamination.

Kostadinova (2002) compared mixed systems to the last pure versions of
themselves, but there is enough evidence to suggest that swift changes in
electoral rules (such as in countries that transitioned from undemocratic to
democratic, or from pure to mixed systems) generate initial voter uncertainty (see
Duch, 2001; Johnston and Pattie, 2002; Tavits and Annus, 2006; Tavits, 2007;
Gallego, Rico, and Anduiza, 2012; Lago and Martinez i Coma, 2012; and Lago,
2017). This uncertainty, in turn, affects the size of the party system. Accounting
for learning processes and democratic experience is, therefore, crucial.
Otherwise, the difference between Yi(u) and Y¢(u) would reveal skewed levels of
contamination. Bochsler (2009), on the other hand, controlled for democratic
experience but only included two pure SMD elections for comparison, relying

mostly on PR elections as his Y¢(u).

Herron and Nishikawa’s results varied depending on the definition of mixed

systems they used: be it Reynolds and Reilly’s (1997), Massicotte and Blais’



(1999), or Shugart and Wattenberg’s (2003). Moreover, Crisp, Potter, and Lee
(2012) compared weighted electoral results from two mixed national chambers to
those from a pure supra-national one. As mentioned, comparisons should be
made amongst observations that are similar in almost every relevant category,
except in how they elect their legislatures. Their approach, however, deviates in
terms of the level in which the Yy(u) and Y¢(u) elect their legislatures. Plus, the
uniqueness of their design makes it impossible to replicate. In all, combined with
the fact that measuring contamination was not always a main objective in every
study mentioned in this section, it is clear that the Difference Approach needs

additional work in terms of methodological consistency.

The Simulation Approach
Logic

As mentioned, mixed SMDs are ones that are treated by their interaction
with the PR tier. Therefore, where the treatment (t) causes the effect Y(u) — Y¢(u),
the mixed SMD becomes Y(u). However, because we cannot observe the value
of Y¢(u), this approach uses observations from a simulated pure SMD in its stead.
In this way, Yi(u) — Y¢(u) represents the difference between the number of parties
that the mixed SMD actually produces, and the number of parties that would
perhaps have been produced if it had run under majoritarian rules. In this
scenario, as with the Difference Approach, contamination could be revealed

within the difference between Y(u) — Y¢(u) (i.e., the treatment effect).

Use

Hainmueller and Kern (2008) used a regression-discontinuity design to
measure the effects that party and legislator incumbency had on “spillover
effects” in Germany*?. They assumed that “if voters reward incumbents for good
district service”, then popular incumbents could “attract additional PR votes to
their parties” (Hainmueller and Kern, 2008). Simply put, the treatment was

incumbency, and “assignment to treatment [was] a deterministic function of

12 Per the paper, whereas Thistlethwaite and Campbell (1960) were the first to use a regression-
discontinuity design, Lee (2008) was the first to use it in electoral studies. In all, they selected it
over “conventional regression models” because “it is not sensitive to omitted variables” and “it
mimics a randomized experiment in this respect” (Hainmueller and Kern, 2008).



whether a party’s margin of victory®® in the previous election [exceeded] 0”.
Results showed that incumbency increased SMD vote shares between 1.5% and
1.9%, but had a more “sizeable” positive effect on the PR side. Subsequently,
they calculated how seat distribution would have looked like “in the absence of
spillover” (Hainmueller and Kern, 2007). Yiy(u) was created using a function that
took the actual results from both arenas, and the Y¢(u) simulation was created
using one that took “the original vote counts for all parties in the SMD tier at t —
1, in order to determine the incumbent party in each district. Then, [it took the]
PR vote counts in the election at time t and [redistributed] them, with the
incumbent party losing votes according to [the] spillover effect estimates for the
[two strongest parties]*4. These votes [were] then re-allocated to all other parties
in the same district having positive vote shares (so parties that received zero
votes [did] not receive any additional votes)” (Hainmueller and Kern, 2007: 4).
Ultimately, spillover effects were strong enough to shift between 10 and 15 seats

in the parliament.

Lago and Martinez (2007) looked at a “coordination dilemma” in Spain’s
upper and lower houses, which operate “simultaneously using significantly
different rules”. Concretely, they tested whether both systems operated
independently from one another, or if there was any interaction. To do so, they
compared actual ENP levels to those from a counterfactual simulation — or Y(u)
and Y¢(u), respectively. This simulation was created using an equation offered by
Taagepera and Shugart (1993), where N equalled 2.15 M3 (M = district
magnitude). Per the authors, the formula “[calculates] the effective number of
parties nationwide as a function of district magnitude alone (i.e., in a pure
Duvergerian world)” (Lago and Martinez, 2007). Finally, a regression analysis
revealed evidence of contamination effects between both systems, even though

Duvergerian behaviour could not be discarded altogether.

13 For the winning party, margin of victory was the difference between its vote share and that of
the first loser. For the others, it was the difference between the winner’s vote share and their own.
The former was given positive values and the latter was negative. The threshold was zero.

14 The authors focused on Germany’s two strongest parties: The SDP and the CDU/CSU. The
reason was that, even though small parties received a share of the vote, estimating incumbency
effects was not possible because “they never win district seats” (Hainmueller and Kern, 2008).
For further evidence of incumbency and spillover effects see Kang, Park, Song (2018).



A Duvergerian Baseline and a Simulation of Duvergerian Gravity

Laakso and Taagepera Taagepera and Shugart
1 = 3/16
ENP = ——— N=215M
i=1Pi (Where M is the mean district
magnitude)

Rich, Banerjee, and Recker (2014) tested whether Lesotho’s elections in
2002, 2007, and 2012 were consistent with “the contamination thesis”. To do so,
they calculated the ENP for both the national and district levels, and compared
them to the two-party scenario expected by Duverger’s Law — or Yi(u) and Y¢(u),
respectively. At the national level, they extended the sample of ENP to include all
elections after independence in 1966 (including non-mixed elections), and
determined that Duverger’s Law held when the ENP fell “under three” (Rich,
Banerjee, and Recker, 2014). At the district level, however, he used Nagayama
triangles®® to “graph and evaluate Duvergerian expectations”. Results showed
that the ENP for the district elections tended to disperse away from the top tip of
the triangle (i.e., to have “viable candidates beyond the top two”), thus confirming

contamination (Rich, Banerjee, and Recker, 2014).

Maskarinec (2018) used Hungary’s 2014 mixed elections and compared
them to two simulated Duvergerian thresholds using ENP levels. The first was
from Taagepera (2007), who submitted that ENP levels between 1.5 and 2.5 were
consistent with Duverger's Law. The second was from Chhibber and Kollman
(2004), who argued that ENP levels above 2.5 were inconsistent with Duverger’s
Law. Each of these thresholds posed as an Y¢(u) of sorts. Therefore, because
the (real) mean ENP level was 3.10, with only one district falling between 2.01
and 2.50, contamination effects were said to exist somewhere between the
weighted results (i.e., 3.10) and the selected Duvergerian range. A further

calculation of Cox’s SF ratio and Singer’s TF ratio (in which an approach to zero

15 1t is a tool designed by Nagayama (1997) to graph candidate strength in SMDs. Per Taagepera
(2004: 301), the left side of the triangle “denotes perfect parity of the top two contestants, while
its right side denotes the dominance of the strongest contestant over a single opponent. At the
peak, the two contestants have equal strength, and there are no others. The left corner area of
the triangle corresponds to the presence of multiple contestants”



is consistent with Duverger’s Law, and an approach to one is not!®), offered

additional empirical support to the results.

Limitations

In electoral studies, replacing Y¢(u) with a simulation is relatively common
(see Lijphart et al., 1986; Christensen and Johnson, 1995; Gabel, 1995; Ellis,
1999; Baker and Scheiner, 2007; Raymond, 2015; Eggers and Lauderdale,
2016), but not when it pertains to measuring contamination. The studies in this
section do aim to measure contamination effects directly, but beyond a general
pattern of using a Yi(u) and Y¢(u) approach, they differ in almost everything else.
Hainmueller and Kern (2008), for instance, measured contamination using a
regression discontinuity design and a particular type of simulation. Such a design
certainly benefits from an as-if random assignment, and there being no need to
include controlst’. However, aside from it being a strong design that shows that
incumbency is, in fact, a source of spillover effects in Germany, it is not
representative of the entire population and it cannot be extrapolated for external
validity. Lago and Martinez (2007), on the other hand, measured contamination
using the difference between ENP levels in a “real Spain” and a “simulated
Duvergerian Spain”. But while they used a Yi(u) and Y¢(u) approach, it was in the
context of a pure PR system; and they built their simulation using a specific
formula offered by Taagepera and Shugart (1993).

Additionally, Rich, Banerjee, and Recker (2014) relied on a very general
Yc(u), as it ranged anywhere between 2 and 3 ENP. And while the Nagayama
triangles helped distinguish patterns between two- and multi-party competitions,

it did not reveal their causes. In other words, even if there was multi-party

16 Maskarinec (2018) selected Cox’s SF-ratio, for example, in order to obtain “insight into the
electoral behaviour at the lowest level of aggregation” as well as “the various degrees of strategic
defection from less competitive to more competitive districts across SMDs” (see Moser and
Scheiner, 2009).

17 Per Hainmueller and Kern (2008), “the complication that makes the interpretation of prior results
ambiguous is the possibility that there exists some unobserved Z that we cannot control for. Since
Z is likely to be correlated with MV, estimates of B tend to be biased. For the RD design, in
contrast, local random assignment ensures that our estimate of 8 is unconfounded at the
threshold, and we do not need to control for any covariates. Just as in randomized experiments,
the inclusion of covariates should not appreciably affect our estimates of 3 (apart from increasing
their precision).”



competition, contamination (i.e., the inflation of ENP as a result of the interaction
between the SMD and PR tiers) was not actually measures. Similarly, Maskarinec
(2018) was thorough in his use of various baseline measures (i.e., the ENP, the
SF ratio, and the TF-ratio), but vague in defining Y¢(u) (as it ranged anywhere
between 1.5 and 2.5 ENP).

The Likeness Approach
Logic

This approach compares mixed SMDs amongst themselves — often in
large-N analyses. These are conducted considering their differences in terms of,
for example, their formulaic structures, their levels of linkage, thresholds, or their
use of (un)fused ballots. In other words, the approach focuses on observing the
conditions under which party system size shows any variation. In these scenarios,
the counterfactuals —i.e., the Y¢(u) — are not always neatly defined. Instead, Y(u)
is often compared to general notions of Duvergerian gravity or to what is typically

observed in pure scenarios.

Use

Ferrara (2004) analyzed tier interaction in ltaly’s 1994 and 1996 elections.
Specifically, he assumed that Italy’s mixed SMD tier behaved as a pure SMD
system and produced a Duvergerian equilibrium. The dependent variable was an
adjusted version of ENP offered by Taagepera (1997), which revealed a mean
ENP outcome of 3.12 for the election in 1994, and of 2.43 for the election in 1996.
He argued that the former did not actually indicate contamination, but an “inability
to effectively aggregate in two major blocks” due to inexperience (since it was the
first election under the new mixed system) (Ferrara, 2004). The second one, he
argued, offered more accurate proof that Italy’s mixed SMD was consistent with
Duverger’s Law®. However, while Yi(u) was the selected version of ENP, Yc(u)
was an unspecified version of a Duvergerian counterfactual. In fact, he
“confirmed” Duverger’s Law using Cox’s (1997) SF ratio, where a result closer to
0 indicates a Duvergerian equilibrium, and a result closer to 1 indicates the

opposite. Ultimately, results supported his hypothesis.

18 As well as with findings by Reed (2001).



Adjusted version of ENP1?
p? and p?
RP, + ¥p? R+ ¥p?

Ferrara and Herron (2005) sought to reveal the conditions under which
mixed systems “[encouraged] the proliferation of SMD candidacies”. To this end,
they took one SMD election from multiple mixed countries and divided them into
MMP and MMM systems. They ran both Poisson and OLS models using two
unique dependent variables?: the first helped “identify the kinds of mixed
systems that... encourage parties to run candidates in as many districts as
possible, [or] to forego the PR vote boost generated by ‘go it alone’ strategies in
SMD” (Ferrara and Herron, 2005). The second helped “[measure] coordination
more directly by considering the number of candidacies relative to the number of
parties taking part in the election” (Ferrara and Herron, 2005). Their explanatory
variables considered the effects of single and dual ballot systems; seat linkage;
percentage of SMD seats; PR threshold; PR district magnitude; if mixed systems
had replaced pure PR systems; post-communism; district marginality; as well as
incumbency. Ultimately, they found that the “institutional features of mixed
systems [generated] outcomes that [differed] from those generally observed
under ‘pure’ SMD and PR” (Ferrara and Herron, 2005).

Ferrara’s (2006) subsequent study on Italy’s mixed system is another good
example. At the time, Italy had a single-ballot system for electing the Senate and
a dualballot system for electing the Chamber of Deputies. His study of the 1994,
1996, and 2001 elections addressed “the impact of ballot structure” and “the
interaction between the SMD and PR components” (Ferrara, 2006). He ran a

series of OLS models using dispersed vote, single ballot, PR district magnitude,

19 Where P is the total number of valid votes, P; is the total number of votes received by party i,
P. is the number of votes received by the smallest party still listed as separate from ‘Other’, and
R is the number of votes in the category ‘Other’.

20 First, they measured pre-electoral coordination by counting “the candidates participating in an
SMD race who are affiliated with a party that ran a list in the PR component” (Ferrara and Herron,
2005). Secondly, they “[calculated], for each SMD in [the] sample, the average number of parties
supporting each candidate by dividing the number of parties running lists in the corresponding PR
constituency by the total number of candidates participating in the SMD race” (Ferrara and
Herron, 2005).



incumbency, and average coalition size to explain the absolute number of
candidates and the ENP?.. He found a “substantially” higher number of
candidates in single-ballot SMD arenas compared to dual-ballot SMD arenas.
Moreover, he found that, in single-ballot mixed systems, SMDs had a higher
number of candidates when PR district magnitude increased. In all, he concluded
that “SMD and PR components of single-ballot mixed systems [produce]
incentives that are different from those that parties and voters face under SMD,

PR, and dual-ballot systems” (Ferrara, 2006).

Krauss, Nemoto, and Pekkanen (2011) study of Japan and New Zealand
dealt with the effects of PR list ranking on SMD performance??. In other words,
with how voters may interpret a candidate’s ranking on a PR list as a signal of
their worth within the party, which could, in turn, affect their voting in the SMD
tier. Specifically, they assumed that being low-ranked in the PR tier, or not being
dual-listed at all, would significantly increase a candidate’s SMD performance.
This was found to be true in Japan’s MMM system, where candidates “burned
their bridges” with the PR tier in order to “spur [SMD] voters” and increase their
shares between 2% and 7% (Krauss, Nemoto, and Pekkanen, 2011).
Additionally, they assumed that being dual-listed and highly-ranked in the PR tier
would lead to a better performance in the SMD tier. This was found to be true in
New Zealand, where SMD performance improved between 1% and 13%
compared to “pure SMD candidates” (Krauss, Nemoto, and Pekkanen, 2011). In
both cases, the comparisons were made between candidates that competed in
both tiers and those that only competed in SMDs alone — or Yt(u) and Yc(u),
respectively. Ultimately, their different levels of linkage were found to be

paramount.

Riera (2012) was “particularly interested in distinguishing [MMP] from
[MMM] systems”. Specifically, in how seat-linkage and democratic experience

21 The absolute number of candidates is “the number of candidates who competed in the election
in a particular district” (Ferrara, 2006). He uses the ENP measure in other hypotheses, which
focus on proving that ENP increases as PR destring magnitude increases; or that vote share for
small-party candidates also increases as PR district magnitude increases.

22 They refer to this phenomenon as “reverse contamination” (Krauss, Nemoto, and Pekkanen,
2011).



affected ENP levels in mixed SMDs, and how those levels held against
Duverger’'s Law. To this end, he calculated ENP levels from fifty-seven mixed
elections in fifteen different countries?3, and ran various Poisson and hierarchical
linear models using the following explanatory variables: MMM systems; district
marginality; democratic age; and presidential and semi-presidential systems.
Additionally, he controlled for the winner's performance in the election prior;
ethnic fragmentation; the existence of popularly elected heads of state; the
decentralization of political power; federal systems; and second order elections.
Results showed that Duverger's Law held only under certain conditions.
Coordination in young democracies, for example, differed from coordination in
old ones given the initial lack of information in the former. Moreover, linked

systems were found to have the potential for eventual coordination.

Rich (2015) also tested “the conditions in which Duverger’s Law may not
hold in mixed systems, rather than assuming an inherent yet unmeasured
contamination”. He calculated the effective number of candidates (ENC) (a
measure similar to ENP) from ninety mixed elections in twenty-three countries,
and tested how fused ballots, entry thresholds, and compulsory voting affected
party fragmentation. He also considered the effects of d’Hondt formulas; chamber
size; ethnic fractionalization; directly elected presidents; post-communist
countries; freedom levels; the number of mixed elections; bicameralism;
federalism; and the use of regional or national PR lists. After running four different
models?*, he found that MMM systems “[correlated] with fewer district
candidates”; fused ballots and compulsory voting laws “[had] a larger substantive
influence in the opposite direction”; and “the structure of the PR list [had an

influence over] its contaminative effects” (Rich, 2015).

23 Five countries used MMM systems; two used partially compensatory MMM systems; and six
used non-compensatory MMM systems.

24 He ran an OLS model, a RE-GLSE, a Poisson model, and a mixed effects hierarchical model.
The objective was to show that “party system fragmentation [would] be higher in systems with
SMD-PR linkage mechanisms than in elections conducted under MMM rules” (Rich, 2015)



Banerjee and Rich (2016) tested whether Mexico was an outlier amongst
mixed systems vis-a-vis Duverger's Law?®. Specifically, whether institutional
factors — in this case, fused ballots and compulsory voting — “[explained] Mexico’s
deviance or whether the country’s complexity [required] additional attention
before inclusion in cross-national studies” (Banerjee and Rich, 2016). To this end,
they used ENC data from eight Mexican elections and compared them to a
dataset of ninety mixed elections in twenty-five countries. They considered “the
same major institutional variations within and co-existing with mixed systems”
used by Rich (2015), but added a dummy variable for Mexico. In this way, “if
institutional factors explain Mexico’s perceived divergence, the dummy variable
should lack statistical and substantive significance” (and vice versa). A first
hierarchical model revealed that the Mexico variable was, in fact, significant.
However, this was no longer the case once a subsequent model controlled for
fused ballots and compulsory voting laws. This?® confirmed their hypothesis that

Mexico is not, in fact, an outlier.

Limitations

In both of his studies on lItaly, Ferrara (2004, 2006) considered the
possibility of the size of the party system varying due to learning processes.
However, even though he calculated a version of the ENP, he “confirmed”
contamination using Cox’s (1997) SF ratio; which, as covered above, presents
important limitations. It is biased towards large parties enough to reject a non-
Duvergerian equilibrium in scenarios where, for example, an SMD with three
candidates obtains 90%, 5%, and 5%, respectively (see Plescia, 2018).
Evidently, results should be treated with considerable caution. The second study,
on the other hand, did not consider the effect of mixed systems themselves.
Instead, he compared the difference between two versions of mixed systems from

two different chambers.

25 Classifying Mexico amongst mixed systems has been the subject of much debate, given its
country-specific context and characteristics. Banerjee and Rich considered the debates in
Reynolds and Reilly (1997), Massicotte and Blais (1999), and Shugart and Wattenberg (2001).
26 An additional test including graphing the weighted results on Nagayama triangles.



Furthermore, Ferrara and Herron (2005) used two unique dependent
variables, and relied exclusively on one mixed election per country (not
accounting for any possible variation caused by learning processes). Krauss,
Nemoto, and Pekkanen (2011) used SMD performance as their main
independent variable, and focused on how rank in the PR tier affected voting in
the SMD tier. In other words, they were concerned with a type of contamination
that did not involve the consequences on the number of parties. Rich (2015) and
Banerjee and Rich (2016) used the measure of ENC (and not ENP) as their
dependent variable. Even if appropriate for their particular cases, their use of
ENC cannot not be properly extrapolated and re-applied elsewhere, precisely
because it “aggregates all candidates beyond the top two as a third party”
(Banerjee and Rich, 2016). As they admit, the ENC cannot identify if divergence
with Duverger's Law is due to a large-enough third party or various smaller

contestants.

In all, these studies used different counting techniques; different
dependent variables; different controls; and different methodologies altogether.
Also, none of them used an exact Yc¢(u) as their point of comparison. They
compared Yi(u) to those “generally observed under ‘pure’ SMD and PR” (Ferrara
and Herron, 2005), or to general notions of Duverger’s Law. Rich, for example,
expected Duverger’'s Law to hold if ENP levels fell “near two” (Rich, 2015). In
other words, while they revealed that there should be contamination within those
differences, contamination was not exactly measured. The vagueness regarding
the required parameters (i.e., Yt(u) - Yc(u) calculations with no certainty about the
correct starting points), therefore, prevented any answers to the question of how

much contamination is there, exactly?

Conclusion
It is clear, from the above, that even though the data is crucial, “the content

is the method” (King, Keohane, and Verba, 1994)?”. In the case of contamination

27 King, Keohane, and Verba (1994) refer to Pearson’s (1892) assertion that “the field of science
is unlimited; its material is endless; every group of natural phenomena; every phase of social life;
every stage of past or present development is material for science. The unity of all science
consists alone in its method, not in its material”.



studies, it is best to think of measurement techniques in terms of counterfactual
analysis — imperfect as it may be (see Weber, 1905; King, Keohane, and Verba,
1994). In all, this paper arrives at two main conclusions. First, that even within
each of the three approaches (which use similar data), there is a wide variety of
measurement techniques. This variety pertains to the use of different cases;
different use of data; different dependent and independent variables; different
statistical models; and even different research objectives altogether. Naturally,
these inconsistencies lead to widely disparaging answers to the question:

contamination raises the number of parties, but by how much, exactly?

Second, because contamination studies are interested in knowing how the
size of the mixed party system would have looked like if it had run under pure
system rules, it would be beneficial to re-frame contamination studies within what
Holland (1986) called “Rubin’s model for causal inference”. In other words, into
the Yy(u) - Yc(u) approach where the former is replaced with weighted data from
mixed systems, and the latter is replaced with weighted data from pure systems,
simulations of pure systems, or other mixed systems. In this way, the difference
between both observations (provided proper controls) should encapsulate the
treatment, or contamination effects. But, most importantly, a clearer
methodological frame would allow the study of contamination to be honed into a
less heterogeneous (and more useful) space.

Finally, it can be argued that another way of identifying why parties choose
to enter or withdraw from an electoral contest (thereby increasing or decreasing
the number of parties in a system) is by asking them directly. Guinjoan (2014),
for example, conducted in-depth interviews with national and sub-national party
strategists in Canada and Spain?® to determine why “parties either took a
Duvergerian or non-Duvergerian strategy when facing a context of non-viability”.
These interviews revealed that the “overlap” of national and sub-national arenas
affected parties’ decisions to compete or withdraw. The same logic could, and
perhaps should be applied to mixed electoral systems. Any of the

aforementioned quantitative tests could certainly benefit from the support of

28 Spain uses a pure PR system, and Canada uses a pure FPTP system.



qualitative methods, because they share the same scientific “logic of inference”
(King, Keohane, and Verba, 1994) that could increase the validity of future

findings in contamination studies.
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