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Abstract

The article proposes to assess party systems using the Hoover Index (HI) and the Pareto curve skewness
coefficient, PAC. Conceptually, HI is one of the simplest and most intuitive measures of inequality concen-
tration, designed to determine the proportion of votes that must be redistributed from parties that received at
least the average number of votes in elections to other parties in order to achieve an even distribution of
votes. The PAC determines which parties contribute the most to overall party inequality as measured by HI.
For the typology of inequality concentration in party systems, the generalized Pareto principle is used. When
applying the new concept to the analysis of party systems in 18 European countries (158 electoral cases), it
was found that most of them had a left-wing skewness of the Pareto curve and a concentration of inequality
close to the proportion of the Pareto principle. The proposed method for assessing party systems can be con-
sidered as an independent tool, or as an addition to the currently widely used Laakso-Taagepera effective
numbers of parties.

Keywords: party system; effective number of parties; Pareto curve; asymmetry; concentration of party sys-
tems; Pareto principle; concentration typology.

Currently, the most widely used measure for the fragmentation of party systems based on election re-
sults is the “effective number of parties, ENP” introduced by Laakso and Taagepera. The conceptual idea of
the ENP and its varieties (Dunleavy & Boucek, 2016; Gaines & Taagepera, 2014; Golosov, 2010; Molinar,
1991; Rae, 1967; Taagepera, 1999) is to combine the number and size distribution of parties into a single
fragmentation factor equal to the number of "important parties." The advantage of the ENP is the simplicity
of calculations, while the disadvantage is the ambiguity in measuring party systems, since different scenarios
for the distribution of votes in elections can correspond to the same value of the ENP. Also, being an artifi-
cial measure of party systems, the ENP has no intuitive meaning, which makes it more complicated to interp-
ret the results obtained (Bogaards, 2004; Golosov, 2010; Dunleavy and Boucek, 2016; Cymanees, 2017; Ma-
gyar, 2022). In this regard, it is of interest to supplement the ENP with other parameters to reduce the ambi-
guity in measuring the fragmentation of party systems. Hereby we propose to use the Hoover index, HI, and
the Pareto curve asymmetry coefficient, PAC, as additional parameters for the fragmentation of party sys-
tems. Conceptually, the HI is the simplest and most intuitive measure of the concentration of inequality,
which determines the proportion of votes that must be redistributed to achieve equality of parties. The PAC
determines which parties contribute the most to the overall inequality as measured with the HI.

Methods of Measurement

Hoover index. Let the number of parties that received at least one vote in the elections be n. We de-
note the proportion of votes (party size) ranked in descending order by w,.. Then, we denote the cumulative
sum of proportion values for votes! of parties as S; = Y.._; w,.. By convention, S,, = 1.

The ENP is a real number calculated using the formula (Laakso and Taagepera, 1979):

1
ENP = ——. (1)

n 2
r=1"r
Successful parties will mean parties that won a proportion of votes of not less than the average value

of W = 1/n in the elections. Let the number of successful parties (Succ NP) be equal to the natural number
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m. Therefore, the proportion of successful parties p,, = m/n, and the number of votes gained by successful
parties is equal to §,,,.

The Hoover index can be mathematically defined as (Hoover, 1936):

H =5, -1, (2)
It can be seen from (2) that HI is the portion of votes that would have to be redistributed, i.e., taken from
successful parties to other parties to have equal distribution of votes. This is the reason the HI is often re-
ferred to as the Robin Hood index. The HI is also known as the Pietra index (Pietra, 1915) or the Schutz in-
dex (Schutz, 1951).

The Hoover index satisfies the inequality O<HI<1. The lower limit of the HI is obtained when there
is a complete equality of votes, while the upper limit is reached when all voters voted for one party. On a
Pareto chart, the HI is equivalent to the longest vertical distance between the Pareto curve and the 45-degree
line representing perfect equality.

Pareto curve. The piecewise linear graph §; = S(p,) is referred to as the Pareto curve, PC. PCs can
be symmetrical or asymmetrical with respect to the alternate diagonal drawn from (0, 1) to (1, 0) of the unit
square. PC symmetry means that the curve to the left of the alternative diagonal is a mirror image of the por-
tion of the curve to the right of that diagonal. The PC symmetry condition is mathematically defined by the
following equation (Kakwani, 1980):

P + 5, = L (3)

When substituting (3) into (2), we find that the proportion of successful parties for symmetrical PCs is equal
to

P, = 0.5(1 —HI). (4)

Asymmetric PCs are skewed up or down. For up-skewed PCs, the "longer part" is to the left of p,,
(the left-hand asymmetry), while for down-skewed PCs, the "longer part" is to the right of p,,, (the right-hand
asymmetry). To measure the PC skewness, we will calculate the asymmetry coefficient (PAC) using the
formula

PAC=1-p, —S,,. (5)
It can be seen from relation (5) that for PCs with right-hand asymmetry PAC > 0, and for PCs with left-hand
asymmetry, PAC < 0.

PAC describes an important aspect of the Pareto curve shape. It shows which parties contribute the
most to the overall inequality of parties as measured with the HI. If PAC < @, then the inequality is primarily
due to the relatively large number of small parties. If PAC == 0, then the inequality is primarily associated
with the few largest parties. Note that the asymmetry coefficient (5) describes the asymmetry S(p) only in
the neighborhood of p,,, .

As an example, dots in Figure 1 show the PCs of voting results of the parliamentary elections in
Norway in 2001 (a) and Bulgaria in 1994. (b). As we can see, the PC of voting results of the parliamentary
elections in Norway has a left-hand asymmetry, while in Bulgaria it has a right-hand asymmetry.

Norway

Share of resource

Share of elements
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Bulgaria

Share of resource

Share of elements

Figure 1. Pareto curves of voting results in Norway in 2001 and Bulgaria in 1994

Typology of parties. In the late 19th century, Vilfredo Pareto published his research findings on
wealth inequality in Italy in the form of a 20/80 ratio — 20% of families owned approximately 80% of all
land (Pareto and Page, 1971). In the mid-20th century, Joseph M. Juran, after reading the work of Vilfredo
Pareto, came to the conclusion that the 20/80 proportion adequately describes the principle of quality man-
agement that he had previously discovered, i.e. "the vital few and the trivial many", and later renamed his
quality principle as Pareto principle (Juran, 1954, 1975). In 1996, Epstein and Axtell, using an agent-based
model called SugarScape, showed that the 20/80 ratio is a natural phenomenon (Epstein and Axtell, 1996).

The principle of concentration of inequality discovered by Vilfredo Pareto gave rise to numerous
studies of similar patterns in systems of different nature. The findings showed that in social systems,
approximately 20-30% of a resource utilized provide 70-80% of results associated with this resource;
accordingly, the remaining 80-70% provide only 30-20% of results (Zipf, 1949). The boundaries of the
Pareto principle expanded by George Kingsley Zipf have embraced fundings on marketing systems
(McCarthy and Winer, 2019; Sharp, Romaniuk and Graham, 2019), economic systems (Grachev, 2022), and
party systems (I'paues, 2011, 2012).

From Zipf's development of the Pareto principle, it follows that most common HI values should be in
the range from 0.4 to 0.6. Based on this, we can classify the concentration of inequality into three types:

e Type I — high concentration, 0.6 < HI,
e Type Il — moderate concentration, 0.4 < HI < 0.6,
e Type III — low concentration, HI < 0.4.

Applying New Measures to European Countries

The official electoral commissions’ websites of were used as empirical data sources. 18 European
countries were selected to measure the state of party systems. A total of 158 election cases was processed.
The preparation of empirical data for further analysis of party systems included selecting parties that re-
ceived at least one vote in parliamentary elections and normalizing the sum of proportion values of all parties
to 1. Figure 2 shows a scatterplot of Share of Succ NP and HI, and Figure 3 shows a scatterplot of the ratio of
the number of successful parties to the number of effective parties and HI.

It can be seen from the scatterplot on Figure 2 that the regression line describing the relationship be-
tween the proportion of successful parties and the Hoover index matches equation (4) that describes the theo-
retical dependence of the proportion of successful parties on the Hoover index in systems with symmetrical
PCs. The scatterplot on Figure 3 shows that for low and moderate concentration party systems, the number
of successful parties is less than the effective number of parties as introduced by Laakso and Taagepera. And
conversely, in high concentration party systems, Succ NP values are higher than ENP values.

The behavior of HI and PAC of party systems in 18 European countries is shown in Figure 4.
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Figure 2. Scatterplot of Succ NP and HI
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Figure 3. Scatterplot of the ratio of the Succ NP to the ENP and HI

The charts in Figure 4 show that each of the party systems under examination has come its path of
development. Thus, the spike in the left-hand asymmetry of the PC of the party system in Germany occurred
after the reunification of the FRG and the GDR took place. There are also general patterns. For example,
right-hand PC asymmetry was seen in 10 countries — Bulgaria, Denmark, France, Iceland, Norway, Portug-
al, Russia, Spain, Sweden, and Switzerland. Only left-hand PC asymmetry occurred in Austria, Belgium,
Finland, Germany, Italia, Netherlands, Slovakia, Switzerland, and United Kingdom. The rapid decline in
left-hand PC asymmetry in the UK and France began about the same time.
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Figure 4. The behavior of state of the party systems over time

The results of identification of party systems by concentration of inequality are presented in Table. It
can be seen that in these years, high concentration of inequality was in 4 countries, while moderate and low
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concentration were spread evenly in the rest of the countries. PC had left-hand asymmetry in 16 countries
and right-hand asymmetry only in Bulgaria and Sweden.
Table

Results of identification of party systems in 18 European countries by concentration of inequality
in fixed years of the 21st century

Concentration of inequality, HI
Country Year : PAC
High Moderate Low
Austria 2019 0.44 -0.33
Belgium 2010 0.23 -0.31
Bulgaria 2014 0.36 0.04
Denmark 2011 0.34 0.06
Finland 2011 0.3 -0.19
France 2017 0.46 -0.05
Germany 2021 0.6 -0.23
Iceland 2013 0.50 -0.16
Italy 2018 0.67 -0.08
Netherlands 2012 0.35 -0.08
Norway 2013 0.42 -0.09
Portugal 2011 0.66 -0.13
Russia 2021 0.57 -0.14
Slovakia 2020 0.50 -0.17
Spain 2011 0.56 -0.06
Sweden 2010 0.38 0.17
Switzerland 2011 0.32 -0.21
United Kingdom 2017 0.66 -0.02
k k%

In this work, the Hoover index and asymmetry coefficient of the Pareto curve were tested to ad-
dress the measuring party systems. When applying the new concept to analyze party systems in 18 Euro-
pean countries (158 election cases), we found that most of them had a concentration of inequality close to
the Pareto principle and a left-hand asymmetry PC, which distinguishes significantly the PC of party sys-
tems from the PC of income and urban settlement systems, which featured both right-hand and left-hand
asymmetry (Clementi et al., 2019; Grachev, 2022).

The dominance of left-hand asymmetry in the PC of party systems can be explained by the struggle
of political parties for votes of electors, while most of them are at the center of the ideological model
(Downs, 1957). The cause for decline in the left-hand PC asymmetry which began in the UK in 1987 and
France in 1988 may have been voters who sought alternatives that would better agree with their political
preferences (Spoon and Kliiver, 2019).

A slight asymmetry in 9 out of 18 countries seems to suggest that at the beginning of the 21st cen-
tury, those countries had similar conditions for the functioning of party systems. This con-clusion follows
from the universal principle of symmetry formulated by Pierre Curie (1894): the function-ing of similar sys-
tems of any nature is only possible in symmetric media, while the functioning of systems with individual
properties is only possible in asymmetric media.

It is known that a decrease in the concentration of inequality in party systems will result in in-
creased cooperation between parties and a larger number of possible coalition alternatives (Vayrynen,
1972). As a similar effect occurs with an increase in left-hand PC asymmetry, one of the further research
objectives should be to look at the influence of PC asymmetry on the number of coalition alternatives, fol-
lowed by the development of a typology of systems based on PC asymmetry.
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Consequently, the use of the Hoover index and the Pareto curve asymmetry coefficient provides
new opportunities for understanding the development of party systems. The methodology for analyzing the
systems proposed in this work can be considered as an independent tool, or as an addition to the meth-od

for measuring party systems.
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AHHOTAIUA

IIpemaraeTcst ONEHUTEL COCTOSIHHE TTAPTHHHBIX CHCTEM ¢ TIoMoIbio mHaekca ['yBepa (HI) u koaddurmenta
acummetpun kpusoi [lapeto (PAC). Konnenryansuo HI sBnsieTcst omfHUM U3 caMbIX MPOCTHIX U UHTYUTHB-
HO TIOHATHBIX MEp KOHIIEHTpallMd HEPaBEHCTBA, NMPEAHA3HAYCHHOMN IS ONpPEeNeHUs AOIH IoJ0COB, KOTO-
PYyI0 HEOOXOIUMO TIepepactpeIeIuTh OT MapTHH, MMOYYHBIINX HAa BEIOOpaX HE MEHEee CPEAHET0 YUCIIa TOJIO0-
COB, K JPYTUM MapTHUAM JJIs1 JOCTHXKEHUSI paBHOMEpHOTo pacnpeaenenus roysocos. PAC onpenenser, kakue
MapTHH BHOCAT HAaMOONBIIMK BKJIAA B oOllee MapTHiiHOe HepaBeHCTBO, m3Mepsiemoe HI. Jlns tumomoruu
CUCTEM I10 KOHIICHTpAIlud HEPaBEHCTBA HCIONb3yeTcs 0000menHbi nmpuHnun [lapero. [Ipumenns HOBYIO
KOHIICTIIIHIO K aHAIN3Y MapTUHHBIX CUCTeM B 18 eBporelickux cTtpaHax (158 anmekTopanbHbIX CiIydaes), OBLIO
YCTaHOBJICHO, YTO OOJIBIIMHCTBO W3 HUX MMEIOT JICBOCTOPOHHHH MepeKoc KpruBoi [lapeTo u KOHIEHTpAIHIO
HEepaBeHCTBa, OJIM3KYI0 K nponopunu npuHnuna [lapero. [IpeanoxeHHbI METO OLIEHKH COCTOSHHS CUCTEM
MOXKET pacCMaTpUBATHCS KaK CAMOCTOSATENBbHBIM MHCTPYMEHT I KaK JOTOJHEHHE K IHPOKO HCTOIb3ye-
MOMY B Hacrosiiee BpeMs 3 dexkruBHOMY unciy napruii Jlaakca-Taranepa.

KiroueBble cioBa: napruiiHas cuctema; 3QGekTHBHOE YrCIIo mapTuil; kpusas [lapeTo; acummeTpust; KOH-
LEHTpauus MapTUHHBIX cUcTeM; MpUHIUI [lapeTo; TUIIOIOrus KOHLIEHTPaLKH.

29



