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1. Introduction

There are major challenges that revolve around measuring democracy. First and
foremost, and arguably most obviously, how broad the concept should be. And it shouldn’t be
overlooked, since it is crucial for related research (Griindler & Krieger, 2021; Merkel, 2004;
Pérez-Lifian, 2017, 2020). Often it requires “an operational definition of democracy precise
enough to classify specific countries as we observe during particular historical periods” (Pérez-
Lifidn, 2017, p. 86). The minimalist, i.e. narrow, approaches focus mainly on competitive and
public elections for political office. On the other end there are the maximalist, i.e. broad,
approaches that might include socioeconomic aspects, e.g. civil liberties, inequality, rule of law,
and even economic metrics. In between that are a wide gamma of variations. (Grindler &
Krieger, 2021; Merkel, 2004; Munck & Verkuilen, 2002; O’Donnell, 2011). Conceptually
speaking, all aforementioned approaches are equally valid, since there is little in the way of an
objective method to evaluate them (Grundler & Krieger, 2021; Guttman, 1994; Munck &
Verkuilen, 2002). Another issue relates to the object being researched. If, for instance, the
research revolves around the relationship between democracy and economy, a definition that
includes economic metrics might not be appropriate as it could skew results. This means that
the answer as to what type of conceptualization is more appropriate can often be contextual
(Bjarnskov & Rode, 2020; Griindler & Krieger, 2021; Gutmann & Voigt, 2018).

Secondly, there remains the question on how the different dimension relate to each
other. In this instance there are basically two approaches, namely formative and reflective
(Griindler & Krieger, 2021; Teorell et al., 2019). The former assumes that every condition of
democracy is necessary. For instance, if election results are completely fabricated or the right
to candidacy is severely restricted, the degree of suffrage amongst the citizenry is not relevant
(Grundler & Krieger, 2021; Teorell et al., 2019). This in turn means that a “low score on any
of the component indices thus suppresses the value of the overall index” (Teorell et al., 2019,
p. 81). The latter assumes that all conditions are the result of a common factor and hence
partially interchangeable. It follows that the aggregation rule should be additive and not
multiplicative. Different than with the formative approach, one low value in the reflective
approach would have less of an impact on the resulting index. Much like the breadth of the
concept, there isn’t an objective answer to the question on which approach is best. Teorell et al.
(2019) argue that a combination of the two alleviates issues with both, though recent research

indicates that that might not be the case (Griindler & Krieger, 2020). This was also further
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explored in this contribution in Section 6. They all have their own merits, however the
distinction should not be overlooked. From the perspective of providers of democracy indices,
the choice in approach directly affects the aggregation of data down the line. For users,
however, it is important to be cognizant of the approach used, because it affects how data is
interpreted (Grundler & Krieger, 2021; Teorell et al., 2019).

Lastly, it is important to be cognizant of the resulting scale type. It can be dichotomous,
ordinal, graded or continuous. Each of them has strengths and weaknesses. However,
dichotomous scales lose a lot of discriminating power (Elkins, 2000; Grindler & Krieger,
2021). For instance, if one would take the continuous scales of the Varieties of Democracy’s
(V-Dem) Electoral Democracy Index (EDI) (Coppedge, Gerring, Knutsen, Lindberg, Teorell,
Alizada, et al., 2021) and the Freedom House (FH) indicator (Freedom House, 2021) in the year
2020, from the 173 countries included in both datasets a fourth of them would fall in the middle
third of both scales.

All aforementioned challenges play a role when deciding how to measure democracy.
Results vary depending on the scope of the conceptualization, the aggregation, and the scaling
(Elkins, 2000; Griindler & Krieger, 2016, 2020, 2021; Munck & Verkuilen, 2002). However,
some of these concerns can be alleviated. For instance, as just alluded to, with growing
apprehension over hybrid regimes, i.e. “political regimes that fall ‘somewhere in between’ full
democracy and overt dictatorship” (Pérez-Lifian, 2020, p. 90), dichotomous measures often lack
the discriminatory power to make the necessary distinction. Obviously, there is little debate on
how to categorize countries in the extreme, e.g. Switzerland or the Democratic People’s
Republic of Korea in 2020. But a dichotomous scale lacks the nuance to classify borderline
cases (Pérez-Lifian, 2017, 2020). Furthermore, they are not inherently more reliable than graded
measures, for instance (Elkins, 2000; Grundler & Krieger, 2016, 2021). Lastly, dichotomous
scales overlook the process of democratization over time due to their lack of gradation
(Doucouliagos & Ulubasoglu, 2007; Grindler & Krieger, 2016). Hence, there are objective
reasons that can be rationalized in the pursuit of choosing a scale.

The same cannot necessarily be said for conceptualization and the aggregation. As
mentioned previously the former is based on non-objective criteria, and the latter to an extent
depends on the former. It is important to understand the relationship between the conditions for
democracy, however that is dependent on which conditions are chosen. Furthermore, many of
the current, notorious indices choose their aggregation mechanisms rather arbitrarily (Grundler
& Krieger, 2016, 2021; Munck & Verkuilen, 2002). Building on the work by Grindler and
Krieger (2016, 2021), this contribution attempted to partially overcome this issue by employing
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novel approaches to measure democracy based on machine learning (ML). There are multiple
advantages. For one, these sorts of tools have a more pronounced ability to analyze datasets
with a broad degree of dimensions and features. Further, they are better equipped to recognize
patterns in the data and learn from them, without being explicitly programmed beforehand
(Griindler & Krieger, 2016; Samuel, 1959).

For the purposes of this contribution, and building on aforesaid research, this
contribution employed Support Vector Machines (SVM). The practical applications thereof can
hardly be overstated. As pointed out by Griindler and Krieger (2016, p. 89), it has been
employed with promising results in a plethora of other applications in a variety of scientific
fields (Cortes & Vapnik, 1995; Gualtieri, n.d.; Guyon et al., 2002; Joachims, 2002; Orru et al.,
2012). However, in social sciences researchers have only relatively recently begun to
understand and benefit from the use of machine learning (Grimmer, 2015; Grimmer et al., 2021,
Molina & Garip, 2019). In this case, it provided with a suitable strategy to find the usually
subjective and inherently unknowable aggregation function, hence avoiding arbitrary
assumptions, and improving the general gradation quality of the democracy indicator. Machine
learning algorithms in general and SVM in particular are designed to solve problems where the
functional form is not known and where the functional relationship between input and output is
not privy to researchers (Grindler & Krieger, 2016; Steinwart & Christmann, 2008).

The most appropriate aggregation function was found by transferring the problem of
aggregation to the context of optimization. In order to do it, the necessary conditions were
twofold. It was necessary to have input data for all observations in the dataset and further a
limited set of observations with a known output, which was used to train the algorithm. To that
end a set of countries that were indisputably held as highly democratic and highly autocratic
were selected as priming data. These were distinguished from other regimes by using a set of
two commonly accepted indices, namely the Unified Democracy Score (UDS) (Marquez, 2022;
Pemstein et al., 2010) and EDI (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Alizada, et al.,
2021). Countries that belonged to the upper or lower decile of either index’s scale was used as
priming data. This data was validated in two ways. First, the priming data was compared to
other established indices, to check for any noticeable incongruencies (Grundler & Krieger,
2016, 2021). Second, previous research and reports were used to confirm, in cases of
incongruencies, that there weren’t any regimes in the priming data that were outwardly
unreasonable. The countries in the priming data, both democracies and autocracies, were

checked for representativeness to make sure that it is not excluding regimes with specific
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characteristics, such as regime type or durability. An SVM regression algorithm was then used
to obtain the aggregation function (Grindler & Krieger, 2016, 2021).

The regression was applied to four datasets. One took the same variables as an existing
index, namely the EDI. This was done to isolate the aggregation functions and assess their
distinct effects on the overall indices. The other three encompassed variables that related to
different breadths of conceptualizations of democracy as proposed by Wolfgang Merkel
(Merkel, 2004) and his concept of Embedded Democracy offers key advantages. Due to its
arguably modular characteristic, it is possible to test for different changes in conceptualization,
without altering the core features, i.e. the Electoral Regime. It also offers the opportunity to
pinpoint whether specific partial regimes play a larger role in the changes of the gradation of
democracies. Further, it allows for the determination of changes in specific partial regimes, that
might be overlooked by more minimalistic approaches. Hence, the extent to which an SVM
based democracy index could effectively measure democracy and identify its different
gradations was assessed by comparing the distinct SVM indices, not only to each other, but also
to the already existing Support Vector Machine Democracy Index (SVMDI) by Grundler &
Krieger (2021), which was described further in Section 2, and upon which this contribution
attempted to improve.

Some of the data used in this contribution has already been mentioned, however the
main data used to apply the SVM, and measure democracy’s partial regimes came from the V-
Dem Dataset (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Alizada, et al., 2021). For
starters, the dataset encompasses 202 countries in the period of 1789 to 2020. Though not every
country-year combination was used, the wide range of data was a beneficial asset. Furthermore,
it encompasses 470 unique indicators, 363 of which are coded from 1900 on (Coppedge,
Gerring, Knutsen, Lindberg, Teorell, Alizada, et al., 2021; Coppedge, Gerring, Knutsen,
Lindberg, Teorell, Marquardt, et al., 2021; Grundler & Krieger, 2021). This contribution only
included a small fraction of them, i.e. only those that related to the internal partial regimes and
external evironment as defined by Merkel (2004), as well as no aggregated metrics to avoid the
aggregation issue mentioned previously. Further, both objective data as well as expert-based
subjective data were included, which in turn satisfied Munck and Verkuilen’s (2002) guidelines
for the use of regime characteristics (Grundler & Krieger, 2021). This contribution benefited
from V-Dem’s transparency regarding their data and their coding (Coppedge, Gerring, Knutsen,
Lindberg, Teorell, Alizada, et al., 2021; Coppedge, Gerring, Knutsen, Lindberg, Teorell,
Altman, et al., 2021; Coppedge, Gerring, Knutsen, Lindberg, Teorell, Marquardt, et al., 2021;
Grundler & Krieger, 2021).
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This contribution, hence, used the aforementioned tools and assets in the pursuit of
answering the question: To what extent can a machine learning based approach to measuring
democracy be applied to broader conceptualizations of democratic regimes? In that effort this
contribution isolated the aggregation function to assess its potential benefits and pitfalls in
relation to traditional aggregation procedures. It also built upon Griindler and Krieger’s (2016,
2021) concept of SVMDI by expanding the defining characteristic of democracy and
modularizing different areas of democratic conceptualization. This was done to isolate
characteristics of democracy that can be conceptually related to other fields of study, without
changing the core of the minimalistic concept. Finally, this contribution also attempted to
determine, whether different breadths of democratic conceptualization, when aggregated via
SVM regression, can reasonably detect variations in democratic quality.

2. Literature Review

2.1. Conceptualization

The conceptual breadth of democracy is a very controversial topic, where “it is rather
unlikely to expect agreement on the ‘one’ concept” (Geissel et al., 2016, p. 572). However, this
is still important to discern. Both narrow and broad (and everything in between) conceptions
have their merit and pitfalls (Grindler & Krieger, 2020, 2021; Munck & Verkuilen, 2002;
O’Donnell, 2001). Depending on the kind of research, a narrower approach might be more
appropriate as to avoid conceptual overlap and avoid insufficient data availability. A narrow
concept, or a too restrictive criteria selection, might lead an indicator do lose discriminatory
power and overlook developments in democratization or democratic backsliding (Griindler &
Krieger, 2020, 2021; Munck & Verkuilen, 2002). “If the definition of democracy involves only
a low standard, then differences among established democracies can hardly be identified. In
other words, gradations of democratic quality cannot be detected” (Geissel et al., 2016, p. 572).
This contribution, hence, did not intend to outright answer this controversial question, but to
shed a light on the perils of a low-standard selection criteria for democratic characteristics
(Geissel et al., 2016; Griindler & Krieger, 2016; Merkel, 2004).

For the purposes of this contribution Wolfgang Merkel’s (Merkel, 2004) concept of
Embedded Democracy was employed. It presupposes, that democratic systems are embedded
in two ways. For one, it is embedded internally, where “the specific
interdependence/independence of the different partial regimes of a democracy secures its

normative and functional existence” (Merkel, 2004, p. 36). Furthermore, it is also embedded

5



externally, where “these partial regimes are embedded in spheres of enabling conditions for
democracy that protect it from outer as well as inner shocks and destabilizing tendencies”
(Merkel, 2004, p.36).

2.1.1. Internal Embeddedness

There are 5 partial regimes of a liberal democracy: political rights, civil rights,
horizontal accountability, the effective power to govern, and a democratic electoral regime
(Merkel, 2004). These regimes are embedded internally, meaning that one regime is dependent
on other regimes. They support each other’s functioning, e.g. civil rights and rights of
participation supporting the conduction of democratic elections. However, they also guarantee
that the political actors of one does not infringe on the other, e.g. by guaranteeing horizontal
accountability between powers, the likelihood of a breach of civil rights or effective power to
govern can be dramatically reduced. Meaning that these regimes are simultaneously
independent and interdependent (Merkel, 2004).

For starters, the political rights regime is a precondition for elections (Merkel, 2004).
At its core it relates to the freedom of expression and freedom of association. Societies are
complex and this regime enables diverse opinions and positions to be discussed publicly and to
coordinate in order to influence the political landscape. Public and private media should not
only exist, but also be independent from political pressure (Merkel, 2004). Furthermore, citizens
should have the freedom to form organizations and coordinate in order to influence political
outcomes, without interference. This includes political parties, which should have the freedom
to coordinate and express themselves, without politically motivated restrictions (Merkel, 2004).
This guarantees that the recurring check on political power, embodied by elections, is
supplanted by a soft and steady check in between them (Merkel, 2004).

The civil rights regime protects individual rights from the reach of the state or even a
‘tyranny of the majority’ (Merkel, 2004). Rule of law has to be guaranteed, i.¢. the state’s power
is limited by upholding the laws effectively according to clearly delineated prerogatives, as well
as protecting certain laws from the reach of the legislature, the executive and even a majority
of citizens. Basic constitutional rights lie at the core of the rule of law (Merkel, 2004).
“Individual rights of protection grant legal protection of life, freedom and property — the
threefold meaning of Locke’s term property — as well as protection against illegitimate arrest,
exile, terror, torture or unjustifiable intervention into personal life, both on behalf of the state
and on behalf of private or anti-establishment forces and individual actors. Equal access to the
law and equal treatment by the law are basic civil rights” (Merkel, 2004, p. 40). However, this
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alone does not suffice. To uphold the three powers, i.e. legislature, executive and judiciary,
need to be distinct and accountable to each other (Merkel, 2004).

The regime of division of powers and horizontal accountability makes sure that no
power encroaches on the political and civil liberties of the citizens (Merkel, 2004). The exercise
of executive power is particularly limited in this case. To that end an independent and functional
judiciary is necessary, which can review executive and legislative action. Though, in the
concept of Embedded Democracy, both civil rights and horizontal accountability require an
independent judiciary (Merkel, 2004), for the purposes of this contribution the independence of
the judiciary was included exclusively in horizontal accountability, as it relates more closely to
how the three powers relate to each other. Vertical accountability, i.e. elections, control the
government periodically. Civil rights create a barrier against state abuse towards the individual.
Horizontal accountability implies that the three bodies check on each other reciprocally,
however none of them should dominate or interfere with the core-sphere of responsibility of
others (Merkel, 2004). These constitutional powers maintain a constant check on the
responsiveness and accountability of the government (Merkel, 2004).

The partial regime of the effective power to govern, as the name already suggests,
underscores the requirement that those who are elected to high office are also those that govern
in the end (Merkel, 2004). While in a not-too-distant past this might have seemed self-evident,
in the present more complex power structure make it so that this partial regime cannot be taken
for granted. Extra-constitutional actors, e.g. the military or other powerful actors not subject to
democratic accountability, should not have final decision-making power (Merkel, 2004).

Lastly, but arguably most importantly, the electoral regime grants access to positions of
state power incumbent on the results of open and competitive electoral contests (Merkel, 2004).
This regime is positioned at the center of all other regimes. It is the sine qua non that at its
simplest separates potential democracies from autocracies (Merkel, 2004). This regime borrows
from Dahl’s (1989) concept of polyarchy and hence presupposes that democratic elections are
supported by 4 elements: elected representatives, free and fair elections, universal and active
suffrage, as well as universal and passive right to vote (Merkel, 2004). Elections are periodical
sanctioning mechanism and when coupled with the partial regime of political rights, it embodies
the essence of vertical accountability. By virtue of being periodic, though, it does not alone
suffice to guarantee a democratic regime, as mentioned previously. While politicians might
align themselves politically with the priorities of citizens, in the interest of getting reelected,

this on its own is not reliable safeguard for democratic government (Merkel, 2004).



2.1.2. External Embeddedness

Furthermore, democracies are embedded externally (Merkel, 2004). They exist in the
socioeconomic and civic-societal environment. These environments are not composed of
defining characteristics of a democracy, however they encompass, enable and stabilize a
democratic regime (Merkel, 2004).

The Socio-Economic Context

For one, a democracy benefits substantially from a stable and fruitful socioeconomic
environment, or as Wolfgang Merkel calls it the “Socio-Economic Context” (Merkel, 2004, p.
44). In short, the “more well-to-do a nation, the greater is the chances that it will sustain
democracy” (Lipset, 1959). This relationship has been observed often in the last four decades
and has proven remarkably stable (Cheibub et al., 1996; Cutright, 1963; Dahl, 1971; Lipset,
1959, 1993; Merkel, 2004; Vanhanen, 1984, 1989; Welzel, 2000). Beyond the usual metrics of
economic development, e.g. gross domestic product (GDP), there is also the influence played
by socioeconomic inequality. Unequal distribution of economic resources can lead to a
deterioration in the quality of a democracy if a consistent part of the populace is pushed below
the poverty line (Merkel, 2004). The rationale is that extreme socioeconomic inequality can
serve as an effective hurdle for political equality. Citizens will more likely be able to form their
own opinions as active members of the citizenry, if they do not fear for their physical and
economic security and if they are sufficiently educated through a sufficiently developed social
and economic status (Merkel, 2004). The economic underprivileged part of the populace, in the
exercise of civil and political rights, are at a disadvantage (Merkel, 2004).

There are caveats to be made, though. First, the influence of inequality has notable
exceptions, namely developing countries and countries in the so-called third world, tend to have
an economically disadvantaged population that shows “low-intensity citizenship” (Merkel,
2004; O’Donnell, 1998). Second, a developed economy is not the sine qua non for democratic
systems. Alone, it cannot predict whether a country is democratic or not (Merkel, 2004). Neither
is there a direct correlation with the level of democratization. Furthermore, economic
development cannot on its own predict thresholds or transition zones for democratization
(Merkel, 2004).

However, these factors can create a socioeconomic environment that is conducive to a
healthy democratic regime (Merkel, 2004). “To sum up, a developed economy, the prevention
of extreme poverty, the pluralization of the social structure, and the fair distribution of the

material and cognitive resources of society create a shield for democracy and, in most cases,
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enhances the quality of democracy with regards to the rule of law and participation. Inversely,
both the lack of a well-developed economy and abrupt downward economic change endanger
the stability and the quality of a liberal democracy” (Merkel, 2004, p. 45).

Civil Society

The notion that a well-developed civil society strengthens democratic systems is not
novel. It is based on arguments brought forth by philosophers of the past, as well as more
modern theorists (Merkel, 2004). The environment of civil society has to fulfill certain
functions to support a democratic regime (Merkel, 2004). For starters, it has to protect
individuals from a state wielding its power arbitrarily (Merkel, 2004). Second, it should support
the balance of powers and rule of law (Merkel, 2004). Third, civil society should adequately
educate the citizenry, as well as recruit political elites (Merkel, 2004). Lastly, it should establish
a ‘pre-institutional’ public sphere of critical discourse, where self-determined forms of
participation are able to influence political agendas beyond the traditional political and business
interests (Merkel, 2004). “In a strict sense, civil society does not belong to the defining core of
a constitutional democracy. It is rather outside of this core and therefore may be regarded as
externally embedding it. The functions civil society carries out, however, have considerable
implications for the sustainability of democratic constitutional institutions” (Merkel, 2004, p.
47).

International and Regional Integration

The stability and quality of a democracy can be affected by the integration of nations
into international as well as regional organizations, that stand on an economic or politically
democratic basis. There are caveats, nonetheless. Military or security focused alliances do not
impart a similar effect on democratic systems, even if largely occupied by a democratic member
base or seemingly committed to democratic principles (Merkel, 2004). Arguably the most
prominent case in that regard is the North Atlantic Treaty Organization (NATO) (Merkel,
2004). Historically, the organization has been dominated by democratic states (Merkel, 2004;
North Atlantic Treaty Organization, 2020). Furthermore, the alliance was founded as bulwark
against an authoritarian state, namely the Union of Soviet Socialist Republics (USSR) (North
Atlantic Treaty Organization, 2022). This is also officially embodied by the North Atlantic
Treaty, which states in its preamble that its parties are “determined to safeguard the freedom,
... founded on the principles of democracy, individual liberty and the rule of law” (North
Atlantic Treaty Organization, 2022), as well as the Membership Action Plan published in 1999
stipulated that as a requirement for prospective members (North Atlantic Treaty Organization,
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1999). These are both, however, non-binding and can be ignored at will, which the alliance has
not refrained from doing in the past. While dominated by democracies, the pool of founding
members included Portugal, which in 1949 was notably under the leadership of dictator Antonio
Salazar (Wagner, 2010). More recently and perhaps notably, Turkey’s democracy has
deteriorated substantially in the last decade (Coppedge, Gerring, Knutsen, Lindberg, Teorell,
Alizada, et al., 2021; Elgci, 2019; Merkel, 2004). Both of these cases have largely been ignored,
likely due to their strategic importance, as foreign policy security is the focus of the alliance
(Merkel, 2004).

On the other hand, organizations that are founded or promote on democratic principles
have a higher likelihood to positively influence the stability of democracy. That is no guarantee
though. For an instance the promotion of democracy, human rights and the rule of law are
mentioned prominently in the constitutive act of the African Union (AF) and the institution has
also implemented many instruments to that end (African Union, 2000; Mangu, 2014). However,
since its founding, the continent has seen multiple, recurring breaches of constitutional rights,
election integrity and human rights (Mangu, 2014; Sarkin, 2018). A similar dynamic applies to
Association of Southeast Asian Nations (ASEAN), for instance. Despite multiple references to
democracy and human rights as core principles of the organization, most members are not
considered democratic and a measly half of them have commissions focused on human rights
(Poole, 2019).

MERCOSUR! at first might seem like an exception to that trend. Though not part of its
founding document (MERCOSUL, 1991), in 1998 the MERCOSUR adopted the Ushuaia
Protocol, which established democratic principles as a cornerstone of the organization as it
envisions healthy democratic institutions as “essential condition for the development of
integration processes between States party to the ... Protocol” (MERCOSUL, 1998).
Furthermore, it establishes sanctioning mechanisms against states that rupture their own
democratic order, as other member states can vote to suspend rights accordingly (MERCOSUL,
1998; van der Vleuten & Hoffmann, 2010). However, in 2012 the MERCOSUR underwent its
first expansion when Venezuela joined the organization. This was controversial on its own,
since Venezuela not only lacked a lot of the characteristics of a healthy democracy, it had also
been on a steady downward trend for the preceding decade, in stark contrast to the other member
states (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Alizada, et al., 2021; Garcia-Guadilla
& Mallen, 2019). Four years after its accession, though, the other member states made use of

L Also referred to as MERCOSUL in the Portuguese acronym.
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the suspension power against the left-wing government in Venezuela indefinitely. However,
this action came after right-wing governments took office in Brazil and Argentina, hence “the
politics of enforcement shouldn’t be conflated with the politics of adoption of democracy
clauses” (Closa & Palestini, 2018, p. 26). Furthermore, many of its members have experienced
downward trends in many democracy indices in the recent past, including its arguably most
important members, i.e. Brazil and Argentina (Coppedge, Gerring, Knutsen, Lindberg, Teorell,
Alizada, et al., 2021; Freedom House, 2021).

Merkel (2004, p. 48) argues that neither “the Association of South-east Asian Nations
(ASEAN) nor South America’s MERCOSUR and NATO have comparable effects [to the
EU’s], because they are not committed to the principle of democratic values in the same way”.
The de facto European Union was established with the signing of the Treaty on European
Union? in 1992 (European Union, 1992), however its predecessor, the European Economic
Community (EEC), already embodied some of its tenets, specifically on matters pertinent to the
economy and trade (European Economic Community, 1958). However, it does not include
commitments towards a democratic political order (Kubicek, 2003). This changed with the
Treaty of Maastricht which established the promotion and maintenance of democracy, the rule
of law, and human rights a core objective of the EU, as well as the 1993 Copenhagen Criteria,
which established democratic criteria for membership (European Union, 1992; Kubicek, 2003).

This democratic tradition, despite being only formalized in the early 1990s (Kubicek,
2003), has been rooted in the roster of members of the EU. Since its founding literally all
member states scored above 0.5 in the EDI and were ranked as “free” in FH indicator. This only
changed in 2018 when Hungary got an EDI score of 0.489 and FH ranked Hungary as “partly
free”, which means it stands alone amongst all 28 current and former EU members to do SO
(Coppedge, Gerring, Knutsen, Lindberg, Teorell, Alizada, et al., 2021; Freedom House, 2021).
A decline has also been seen in Poland. Once in office the ruling parties of both countries, i.e.
the Fidesz party in Hungary and Law and Justice (PiS®%), began bearing its influence on key
independent public institutions to impede their use of veto power (Kovacs & Scheppele, 2018).
First and foremost, their sights were set on the constitutional judiciaries. Once neutralized, they
were unable to serve as a check on the power of those in the executive and legislative.
Furthermore, this allowed ordinary judiciaries to be molded as to make it more difficult for

individuals and opposition group to mount a challenge against the government (Kovécs &
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Scheppele, 2018). In short, “[jJudicial independence, once quite strong in both Poland and
Hungary, is now a thing of the past” (Kovacs & Scheppele, 2018). This encroachment on the
separation of power has taken place in the form of constitutional reform that amended the role
of higher courts, changing selection procedures for constitutional judges and election rules of
presidents of the court, hence putting more power in the hands of the legislature (usually
dominated by the ruling party), increasing the number of judges (so-called “court packing”™),
restricting the competencies of the court by restricting the power of constitutional review,
nullifying case law established by the Constitutional Court prior to the constitutional reform,
removing abstract review (once the most common type of constitutional review) , by which any
citizen could bring a constitutional matter to the court, reducing the age of retirement for judges,
hence packing lower courts, amongst other changes (Kovécs & Scheppele, 2018).

These developments were not left without a response, albeit belated and generally
ineffective. As Hungary’s “attacks on the independence of the judiciary continued over eight
long years, some of the European Union institutions took note, made repeated criticisms, but
ultimately did not succeed in altering the course of events substantially” (Kovacs & Scheppele,
2018). When Hungary replaced judges by lowering the retirement ages and firing sitting judges
en masse, the European Commission charged Hungary with violating the prohibition on age
discrimination. Though the commission won the case, this sort of violation only incurs a
compensation fine, which Hungary paid to the aggrieved party, but it did nothing to reverse the
decision or penalize Hungary in any other way (Kovacs & Scheppele, 2018). However, they
couldn’t go further legally, since, at least the Commission perceived it then, the treaties that EU
members are bound to presume that member states have independent judiciaries, so there was
no explicit provision in EU law that would give the Commission the power to charge Hungary
with interference of the judiciary (Kovacs & Scheppele, 2018). As the Hungarian government
consolidated its power over the judiciary, the European Parliament did pass several resolution
denouncing its actions, but they were largely ignored by the Commission and the Council
(Kovacs & Scheppele, 2018). In 2018 the Parliament decided with a supermajority to trigger
Avrticle 7, which could strip Hungary of its voting rights though the procedure is still ongoing
(Makszimov, 2022; Staudenmaier, 2018), and in 2022 the Commission triggered the Rule of
Law Framework against Hungary, which in turn could suspend its EU funding (Deutsche Welle,
2022).

When Polish President Andrzej Duda, however, kicked off a constitutional fight with
the President of the Constitutional Tribunal over the decision to force PiS to swear in three

judges nominated by the previous ruling party, the European Commission, unlike with
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Hungary, acted rather quickly (Kovacs & Scheppele, 2018). Soon thereafter, and after the
Polish government ignored recommendations by the Commission, it invoked its then new tool
namely Rule of Law Framework. Despite it being designed to be implemented against Hungary,
which it ultimately was, its first target was the newly inaugurated PiS government (Kovacs &
Scheppele, 2018). These actions, rather, did little to deter the Polish Government, which quickly
took over the Constitutional Tribunal and in turn allowed the PiS Government to make changes
to the judiciary in general, e.g. baseless firing of judges and reduction of retirement age (Kovacs
& Scheppele, 2018). All throughout this process, the Commission escalated its implementation
of Rule of Law Framework, the (rather quiet) Council approved the decision of the Commission
and the Parliament passed resolutions against the aforementioned actions (Kovéacs & Scheppele,
2018). However, the Polish government “barreled ahead, unchecked” (Kovécs & Scheppele,
2018). This reached its zenith when, in 2017, the Commission triggered Article 7 proceedings
against Poland, which are, much like in Hungary’s case, still on-going (Bobinski, 2022; Kovacs
& Scheppele, 2018).

These facts present a problem for international organizations as indicators of
democracy. While both MERCOSUR and the EU have overwhelmingly members that could
arguably be considered democracies, both organizations have proven ineffective at preventing
democratic backsliding within their ranks and, in the case of the former, not accepting member
with considerable breaches of democratic principles (Closa & Palestini, 2018; Garcia-Guadilla
& Mallen, 2019; Kovacs & Scheppele, 2018). The latter has had its ranks filled with democratic
states. However, it has proven itself ineffective at preventing backsliding, as the cases of Poland
and Hungary show (Kovécs & Scheppele, 2018). The reasons for it are many. For starters,
though some agreements of the EU do put an emphasis on democracy and its inherent
principles, the organization does not have the necessary tools to enforce them (Kovacs &
Scheppele, 2018). The EU “was designed to protect Member States from an overreaching Union
rather than to protect the Union from failing Member States” (Kovacs & Scheppele, 2018).
Hence, the European Commission has few tools at its disposal to intervene. Furthermore,
member states are very reluctant to judge each other since that opens space for the judgement
to be turned on themselves. While action has come from the Parliament and the Commission,
the Council has remained nearly absolutely silent (Kovacs & Scheppele, 2018). It has also
largely ignored calls from the aforementioned institutions to do so. Lastly, but perhaps more
importantly, the EU is not a federation. EU institutions were given competencies by member

states, however national constitutional structure does not fall under that purview (Kovacs &
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Scheppele, 2018). The opposite is in fact the case, i.e. national constitutions are protected from
EU interference by the EU’s own legal framework (Kovacs & Scheppele, 2018).

Hence while Merkel (2004, p. 48) argued that “the European Union (EU) and its
precursor organizations have proven the most successful in the international embedding of
democracies. ... This economic and institutional embedding into community-based, strong
common interests and values will also considerably stabilize the ten central and eastern
European new member countries after 2004”, this contribution concludes that recent
developments have shown that said stabilization effect is not guaranteed, that there is no
international organization today that fulfills the expectation of this externally embedded

context, and hence it was not considered in further sections.

2.2. Aggregation

A significant issue in measuring democracy, as alluded to previously, is how to
aggregate those characteristics. In their Working Paper, Griindler and Krieger indicated that a
machine learning based index can avoid underestimating changes in the degree of
democratization, when compared to standard methods of aggregation, i.e. additive,
multiplicative, additive and multiplicative, and a Bayesian latent variable approach (Grindler
& Krieger, 2020). Their published research indicated that a machine learning index can produce
much more consistent and plausible results, with a high degree of detail (Griindler & Krieger,
2016, 2021).

However, their previous approaches have points that can be improved upon. First of all,
while the SVMDI has been compared to other approaches, the index used entirely different
conceptions of democracy and variables. Hence, one could not isolate the aggregation function
in order to assess its potential benefits or issues in relation to an actual existing index.
Furthermore, both SVMDIs, i.e. the one created in 2016 (Grindler & Krieger, 2016) and the
one created in 2021 (Grundler & Krieger, 2021), had their own specific set of issues.

While the first attempt used a relatively broader concept of democracy, the theoretical
underpinning of the data selection was not well-grounded. First of all, since the variables come
from a variety of different sources (Grindler & Krieger, 2016), there is a potential for
conceptual overlap (Grundler & Krieger, 2021). Second, some of these variables are aggregated
themselves (Grundler & Krieger, 2016), which defeats the purpose of using SVM to aggregate
the data. Third, it’s timespan is rather restricted as it only encompasses 30 year, from 1981 to
2011 (Grundler & Krieger, 2016), an issue the authors themselves bring up in their later

publication (Griindler & Krieger, 2021). Lastly, for a relatively broader concept of democracy,
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the number of variables is relatively low, i.e. 11 (Grindler & Krieger, 2016). For context, the
SVM index with the narrowest conception in this contribution, based on Merkel’s (2004)
Electoral Regime, also had 11 variables. This does not mean it is necessary better, but it does
indicate that various characteristics of democracy might have been overlooked or simplified.

The updated SVDMI solves some of these issues, such as the restricted timespan and
previously aggregated variables (Griindler & Krieger, 2021). However, in their effort to avoid
conceptual overlap with other fields of research and the variable selection related to Dahl’s
(1989) concept of Polyarchy, they ran into the issue raised by Geissel et al. (2016), i.e.
successfully assessing gradations of democratic quality, a weakness that was further explored
in this contribution in Section 6.

2.2.1. Indicator Review

One question arises, namely what is the purpose of another democracy index? Beyond
the ones hitherto mentioned, there are already several ones available (Grundler & Krieger,
2021). Some of which have already been used in this contribution to exemplify variations in
the level of democracy between countries. Furthermore, they are by no means monolithic. The
indices of democracy use conceptions of democracy range from Dahl’s (1989) minimalistic
polyarchy to broader concepts. They also vary in aggregation methods and timespans (Griindler
& Krieger, 2021). This section, inspired by and updating the work done by Griindler and
Krieger (2016, 2021), attempted to answer this question by going over prominent democracy
indices, reviewing them and, at last, explain what gaps a new machine-learning focused index
with a wider as well as modular conceptualization of democracy might fill. This section does
not intend to address all existing indices or all debates around them, but this is supposed to give
a short overview of the state of affairs and pinpoint possible weaknesses.

V-Dem’s Electoral Democracy Index

One of the two indices already mentioned and used in this contribution, V-Dem’s EDI*
is arguably one of the most renowned. The research project responsible for it, i.e. V-Dem, aims
at providing institutional information on all countries worldwide (Griindler & Krieger, 2021).
In its entirety, the V-Dem database contains more than 450 regime characteristics, which are
well grounded in theory, and some of which are used to create five distinct democracy indices
(Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et al., 2021; Grundler & Krieger,
2021). Arguably the most prominent under these indices is the EDI (Grundler & Krieger, 2021,

4 Often referred to as Polyarchy Index (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et al.,
2021; Coppedge, Gerring, Knutsen, Lindberg, Teorell, Marquardt, et al., 2021)



Teorell etal., 2019). It also serves as a basis for all other democracy indices in the VV-Dem roster
(Griundler & Krieger, 2016). This index is continuous, offers a confidence interval, is available
for atotal of 202 countries between 1789 and 2021, and uses an arguably minimalistic approach.
It is built out of five characteristics, all of which are expert-based, with the exception of one,
namely suffrage. The others are extent to which executive and legislative are elected,
associational autonomy, free and fair elections, and freedom of expression and alternative
sources of information (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et al., 2021;
Grundler & Krieger, 2021; Teorell et al., 2019). They themselves, apart from suffrage, are
composed of several sub-indicators, the aggregation of which depends on whether the sub-
indicator in question is additive or multiplicative. The index itself is then calculated by taking
the mean of the indices (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et al., 2021,
Coppedge, Gerring, Knutsen, Lindberg, Teorell, Marquardt, et al., 2021; Grundler & Krieger,
2021; Teorell et al., 2019). This is explained in further detail in section 6.

And herein lies a few weaknesses. Combining additive and multiplicative indicators
does not suffice to outright remove their individual methodological weakness (Grindler &
Krieger, 2020, 2021). Furthermore, Teorell et al. (2019) do not provide a clear-cut reasoning
for why these indicators should be equally weighed and additively combined (Griindler &
Krieger, 2021). Lastly, this index is arguably minimalistic. The aforementioned characteristics
do not include factors such as an independent judiciary, economic stability, socioeconomic
inequality, or the role of civil society. Though, as mentioned previously, this does not
necessarily mean it’s worse, it might lead the index to overlook certain developments, e.g. loss
of judicial independence.

Freedom House (FH)

The second index mentioned in this contribution is Freedom House’s Freedom in the
World Index. In actuality it is composed of two indices, i.e. a graded index as well as an ordinal
index, though the latter is just an extension of the former. The grading ranges from 100 (most
democratic) to 0 (most autocratic)® and the ordinal scale contains three categories, namely free,
partly free and not free (Freedom House, 2022; Grundler & Krieger, 2021). To come up with
these indices it separates between two distinct aspects of democracy, i.e. Political Rights (PR)

and Civil Liberties (CL). They are then added to form the final index. Each of these aspects are

® It is possible for a country or territory’s total political rights score to be less than zero (between
-1 and —4) if it receives mostly or all zeros for each of the 10 political rights questions and it
receives a sufficiently large negative score for the political rights discretionary question (Freedom House,

2022).
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formed by 10 and 15 characteristics, respectively, each being given a score between zero and
four. In the end PR can have a maximum of 40 and CL a maximum of 60 points® (Freedom
House, 2022; Grundler & Krieger, 2021).

The index includes nearly all independent countries and self-governing territories. The
timespan however is much shorter than the EDI, since it starts in 1972 (Grundler & Krieger,
2021). Conceptually it is broader, encompassing characteristics such as minority rights, the
existence of safeguards against corruption, and judicial independence (Freedom House, 2022;
Grundler & Krieger, 2021). However, this indicator suffers from methodological weaknesses.
Chief amongst these is its aggregation rule as it is a simple additive function and hence can
create dubious classifications at the lower end of the spectrum (Grundler & Krieger, 2020;
Munck & Verkuilen, 2002; Teorell et al., 2019). A country can theoretically score high on
certain aspects but score the lowest possible on what one could argue are necessary conditions
for democracy, such as free and fair elections. Furthermore, 25 expert-based regime
characteristics are only publicly available from 2006 onwards (Grundler & Krieger, 2021).
Finally, Freedom House tend to follow American research on democracy, which neglects “the
connection between poverty and low intensity citizenship. Thus, while Germany has been
scolded or even downgraded for surveying a dubious quasi-religious sect like Scientology with
its intelligence service, the fact that almost 20 per cent of US citizens (predominantly African
Americans) are disadvantaged through poverty in the exercise of their civil and political rights
is completely ignored” (Merkel, 2004, p. 58). So while the concept might be relatively broad,
when compared to the EDI, even that breadth misses components that might affect the quality

of a democratic system.

Boix—Mliller—Rosato indicator (BMR)

The BMR is a dichotomous indicator that categorizes a regime as a democratic, if it
meets three conditions, i.e. the majority of male and female citizens are eligible to vote, the
executive was directly or indirectly elected in popular elections and is responsible to voters or
to a legislature, and the legislature (as well as the executive) was chosen in free and fair
elections (Boix et al., 2013, 2018; Grindler & Krieger, 2021). This indicator has a few major
strengths. For instance, the database is relatively comprehensive, including indices for 222

countries spanning the timespan between 1800 to 2015, and thus one of the best measures in

& “Prior to the 2020 edition, Freedom in the World assigned a country or territory two ratings—one for
political rights and one for civil liberties—based on its total scores for the political rights and civil liberties
questions. Each rating of 1 to 7, with 1 representing the greatest degree of freedom and 7 the smallest
degree of freedom, corresponded to a specific range of total scores. ... The ratings are still included in the
raw data available for download” (Freedom House, 2022).
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terms of data coverage. It also is methodologically consistent, as they argue why the
aforementioned institutional aspects are considered, then operationalized, and they aggregate
them in accordance with their conceptual assumptions (Griindler & Krieger, 2021).

However, this indicator also possesses major weaknesses. First of all, it is dichotomous,
which, as mentioned previously, lacks a lot of discriminating power. This becomes problematic,
when assessing the cause or effect of democracy, as well as its development over time. It is
hard (if not impossible) to distinguish gradual processes of democratization or democratic
backsliding (Grundler & Krieger, 2021). Furthermore, since the conditions that form the BMR
are also theoretically dichotomous, the use of subjective conditions becomes problematic, e.g.
free and fair elections. For some observations that might be clear, but for many it isn’t. In such
cases, there should be at least an uncertainty dummy variable, which would indicate that coders
were not certain about their conclusion. One could go further and provide a confidence interval
that reflects the measurement of uncertainty. However, the BMR provides neither, therefore
making the identification of borderline cases impossible (Boix et al., 2013, 2018; Grundler &
Krieger, 2021). The suffrage condition also only stipulates that half of the combined male and
female populations have the right to vote. This leaves space for the exclusion of parts of the
citizenry, e.g. minorities, from the electoral process, without technically breaking this
condition. Finally, Boix et al. (Boix et al., 2013, 2018) do not provide their raw data, as
recommended by Munck and Verkuilen (2002), hence impeding users of the indicator from
checking whether “their results depend on the choice of the aggregation method nor whether

they are caused by a specific aspect of democracy” (Grindler & Krieger, 2021, p. 4).

Democracy-Dictatorship Indicator (DD)

Much like the BMR the DD is a binary indicator, its consistency between the definition
of democracy and the aggregation procedure is a positive characteristic, and it uses four
conditions to classify a regime as democratic, i.e. the head of government was elected directly
or indirectly, the legislature was elected through a popular elections, the parliamentary
elections must be disputed by more than one party, and an alternation in power should be under
the regiment of the same rules that brought the incumbent government into office (Bjernskov
& Rode, 2020; Cheibub et al., 2010; Grindler & Krieger, 2021; Merkel, 2004). The latest
edition of the index encompasses 192 countries, 16 self-governing territories, 96 colonies and
a timespan between 1950 to 2020. Despite being less comprehensive than the BMR in that
regard, it does provide which conditions a specific country violates, if it’s not classified as a

democracy (Bjgrnskov & Rode, 2020; Griindler & Krieger, 2021). The obvious transparency
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benefit notwithstanding, this allows users to pinpoint whether their results are due to a specific
area of democracy (Grindler & Krieger, 2021).

This indicator, by virtue of being dichotomous, is plagued by the issues therewith
attached and shared by the BMR (Griundler & Krieger, 2021). Furthermore, the indicator has a
couple of conceptual issues. For one, it does not have any requirement on political participation,
e.g. suffrage, which can lead to misclassifications (Grundler & Krieger, 2021; Munck &
Verkuilen, 2002). Furthermore, the requirement relating to an alternation in power can also lead
to misclassification, as young democracies in a transitional phase might be disregarded as there
might not have been enough time for one to take place (Grindler & Krieger, 2021; Knutsen &
Wig, 2015).

Polity IV and Polity V

Much like FH, this indicator is graded, ranging from -10 (most autocratic) to +10 (most
democratic) and it is composed of five institutional aspects, i.e. constraints on chief executive,
competitiveness of the chief executive recruitment, openness of the chief executive recruitment,
regulation of participation, and competitiveness of participation. Every country with more than
500 inhabitants is evaluated in relation to these characteristics and that is available from 1800
to 2018 (Grundler & Krieger, 2021; Marshall et al., 2019; Marshall & Gurr, 2020). The
characteristics are also publicly available, meaning users can check whether their results are
affected by one of these particular aspects of democracy (Grindler & Krieger, 2021).

There are a few conceptual and methodological issues, though. For starters, many
observations are given so called “standardized authority scores” (Coppedge, Gerring, Knutsen,
Lindberg, Teorell, Altman, et al., 2021; Grundler & Krieger, 2021; Marshall & Gurr, 2020).
These include countries with a systemic interruption due to foreign influence, cases of
interregnum or anarchy, and countries in systemic transition. They are given categorical values
outside of the normal range of the index. An alternative variable is proposed by Marshall and
Gurr (2020), which would treat cases of foreign interruption as “system missing”, cases of
interregnum or anarchy are given a neutral value of 0, and cases of transition are given
equidistant scores in between the initial and final values (Coppedge, Gerring, Knutsen,
Lindberg, Teorell, Altman, et al., 2021; Marshall & Gurr, 2020). However, these solutions
might still lead to spurious changes in the level of democracy (Grindler & Krieger, 2021). The
database also does not offer confidence intervals or any form of measurement uncertainty,
which makes it difficult to classify anocracies (Grundler & Krieger, 2021). Finally, a major
issue with this index is its aggregation rule. All regime characteristics are weighted equally, the
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aggregation rule is simply additive, and the aggregation procedure in general lacks theoretical
foundation, which results in doubtful classification, particularly at the lower end of the spectrum
(Cheibub et al., 2010; Grindler & Krieger, 2020, 2021; Munck & Verkuilen, 2002; Teorell et
al., 2019; Treier & Jackman, 2008).

Acemoglu—Naidu—Restrepo—Robinson indicator (ANRR)

This dichotomous indicator varies substantially from the previously mentioned indices,
as it combines multiple indicators, i.e. Polity 1V, FH’, DD, and BMR (Griindler & Krieger,
2021). A regime is democratic when the Polity index is greater than zero and the FH index is
below 10. Should one of these indices not be available for the country in question, then the
country also has to be to categorized by the remaining index, as well as be categorized as
democratic by either DD or BMR (Grundler & Krieger, 2021). Should both FH and Polity not
be available, then the country has to be categorized as democratic by both DD and BMR. Should
none of these conditions apply, then the country is categorized as autocratic (Acemoglu et al.,
2019; Grundler & Krieger, 2021).

This database contains indices for 184 countries between 1960 and 2010 (Grindler &
Krieger, 2021). There is caveat to this though. Since all the underlying measures are available
to the public, users can extend the timespan with relative ease, should it be needed (Griindler &
Krieger, 2021). However, there are shortcomings. For one, the concepts of democracy
underlying these indicators are by no means the same. FH, for instance, has a much broader
definition of democracy than any of the other three (Grindler & Krieger, 2021). Furthermore,
since FH only publishes data as far back as 1972, there are many countries that are not on FH.
This in turn means there is the possibility that an observation is categorized as a democracy by
the other indices, which would otherwise not be categorized as democracy by FH but is not on
its database (Grundler & Krieger, 2021). Lastly, the classification creates spurious regime
changes, a factor that Acemoglu et al. (2019) themselves pointed out (Griindler & Krieger,
2021). To overcome this issue, they manually recoded transitions based on whether they were
plausible or not from their point of view, however there is no selection criteria and hence it is
rather arbitrary (Acemoglu et al., 2019; Grundler & Krieger, 2021). Finally, there are no
uncertainty measure for this indicator (Grindler & Krieger, 2021).

" Acemoglu et al. (2019) uses the FH ratings as they were prior to 2020, i.e. from 2 (most democratic) to
14 (most autocratic) (Freedom House, 2022; Grindler & Krieger, 2021).



Unified Democracy Score (UDS)

The UDS is a composite index. It uses a variety of indices® and its original version offers
data for a timespan from 1946 to 2000, though it has been relatively recently updated to expand
it all the way back to 1815 (Grundler & Krieger, 2021; Marquez, 2022; Pemstein et al., 2010).
A major strength is that the UDS produces a measure for each country-year combination and
also provides a measure of uncertainty. That being said, the confidence intervals increase
towards the extreme ends of the spectrum and narrow for hybrid regimes, which, as pointed out
by Teorell et al. (2019), is counterintuitive as the level of uncertainty increases towards the
middle of the spectrum. Hence, these confidence levels should be interpreted with caution
(Grundler & Krieger, 2021).

Lexical Index of Electoral Democracy (LIED)

Developed by Skaaning et al. (2015), distinguishes between seven political regime
types, i.e. regimes without elections, with no-party or one-party elections, with multiparty
parliamentary elections, with multiparty parliamentary and presidential elections, minimally
competitive multiparty election for legislature and executive, with minimally competitive
multiparty election and full male or female suffrage for legislature and executive, and lastly
with minimally competitive multiparty election and full male and female suffrage for legislature
and executive (Grundler & Krieger, 2021).

This indicator possesses one of the widest temporal coverages of all by starting in 1789
and also provides data on all sovereign countries in the world (Grundler & Krieger, 2021).
Despite being complimented by clear coding rules and a well-grounded aggregation procedure
(Grundler & Krieger, 2021). However, it can hardly be used in applied studies effectively. The
main problem lies it its categorical scale. If used as a single variable, it presents an issue for a
regression model, since the “democratic distance” between categories is not equidistant
(Griindler & Krieger, 2021). There is a negligible jump, if any, from a country without elections
to a country with no-party/one-party elections, in terms of its degree of democratization
(Grindler & Krieger, 2021). However, that changes dramatically when a country has multiparty
elections. This presents a challenge for users of that index (Grundler & Krieger, 2021).

8 1t employs the DD, and FH, Polity, as well as further indicators proposed by Vanhanen (2000) Arat
(1991), Bollen (1999), Bowman et al. (2005), Coppedge & Reinicke (1990), Hadenius (1992), and Gasiorowski
(1996) though these have fallen into disuse (Grundler & Krieger, 2021; Pemstein et al., 2010).



2.3.Summary

Many of these indicators are frequently used in the scientific literature. Building upon
the work done by Griindler and Krieger (2021), this contribution has reviewed and updated the
overview of eight prominent democracy indicators. Further, it has pointed out weaknesses in
many of them. These usually revolve around the aggregation method, or the conceptual choices
therewith attached. This contribution attempted to alleviate the aggregation issue, by using
SVM to aggregate characteristics, and to an extent the conceptual issue by applying a
conception of democracy, i.e. Embedded Democracy (Merkel, 2004), that can increases in
scope but distinguishes between different important aspects of democracy. Hence, the SVM
index in this contribution avoids overlap in characteristics within itself, as well as offer
researchers the opportunity to avoid conceptual overlap with their own fields, while still being

able to identify gradations of democratic quality.

3. Methodology

3.1. Machine Learning Indicator

As mentioned in Section 1, SVM is a supervised machine learning technique that reveals
unknown relationships between input characteristic and an outcome (Grundler & Krieger, 2021,
Steinwart & Christmann, 2008), and one of its key features is that the function that maps input
onto output does not have to be specified beforehand, as opposed to conventional statistical
methods (Griindler & Krieger, 2021). These characteristics assist in the objective of alleviating
the issue of simplistic and arbitrary aggregation methods (Grundler & Krieger, 2021).

The idea behind SVM regression is as follows. Given a certain dataset F = {(X1, y1); ...
: (Xn, Yn)}, the objective is to find a functional relationship £ (xi) = yi that approximates the “true”
function f(x;) = yiforalli=1, ..., n. In that effort, said functional relationship should have at
most e deviation from y; in the training data and at the same time the shape of that functional
relationship should be as flat as possible (Griindler & Krieger, 2016; Smola & Schoélkopf, 2004;
Vapnik, 1995). What this means is that the basic rationale of SVM is, given a plane onto which
the data is plotted, the algorithm creates a boundary around a line, i.e. a hyperplane, that tries
to encompass the highest amount of data without violating the margins of said boundary. The
distance of the boundaries of the hyperplane from its center line are defined by & (Griindler &
Krieger, 2016; Smola & Schoélkopf, 2004; Vapnik, 1995). This ensures, in a hypothetical
scenario, that one would “want to be sure not to lose more than € money when dealing with

exchange rates, for instance”(Smola & Schoélkopf, 2004, p. 200). The support vectors are the

22



points on the plane that fall outside of the boundary of the hyperplane. The objective of SVM
regression is to reduce the error to a minimum, by keeping as many data points inside the
hyperplane as possible while keeping the distance to the support vectors to a minimum. That is
where the cost parameter C comes into play. It determines to what extent are violations of the
boundaries, namely the points outside the hyperplane, penalized. If C = 0 then there is no cost
to these violations. However, a large C can have a substantial effect on the functional
relationship (Grindler & Krieger, 2016; Smola & Scholkopf, 2004).

Though sometimes the functional relationship might be linear, sometimes this
relationship can also be non-linear. To deal with this issue Boser et al. (1992) suggest using a
higher dimensional space instead of the plane used previously (Grindler & Krieger, 2016;
Smola & Schélkopf, 2004). However, how to map the data onto a higher dimensional space is
usually unknown as well as computationally infeasible. Boser et al. (1992) propose a method
to overcome these issues by using a so-called kernel trick. The kernel, at its simplest, is a
function that takes that non-linear problem and transforms into a linear one within a space of
higher dimensionality and that is then handled by the algorithm (Griindler & Krieger, 2016;
Smola & Schélkopf, 2004). Though there are many kernels, this contribution used the Gaussian
Radial Basis Function (RBF) kernel, as it is broadly accepted, recommended by Guenther &
Schonlau (2016) and it has, in previous research, shown promising results in robustness checks
(Grundler & Krieger, 2016, 2021).

This is a very simplified explanation of the process by which SVM regression is
conducted, as the mathematical background does not fall under the scope of this contribution.
By applying said methods and parameters the function f (i) that approximates the true function
is calculated (Grundler & Krieger, 2016).

The SVM regression, for the purposes of this contribution, produced a measure of
democracy by taking a sample Z that included n >» 0 country-year combinations of
observations (7 ¢), for which the regime characteristics 7% ..., z“ were available (Griindler
& Kirieger, 2021). What this means is that the SVM takes a sample that contains a
substantial amount of country-year observations, all of which need to have available data
for the selected characteristics. The SVM regression was developed and the data wasworked
on using the programming language R and the platform RStudio, as well as several packages

available for it, e.g. dplyr, ggplot2, e1071 and caTools. Furthermore, a specific R package with
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specialized functions was created for the purposes of this contribution®. The functions created
and the code used for this contribution can be found in the Appendix.

3.1.1. Priming Data

To train the model, there was a necessity for a set of cases whose level of democracy
was directly observable. This was needed so that unknown functional relationship between the
regime characteristics and the level of democracy could be learned (Grundler & Krieger, 2021).
Regimes that laid on either side of the autocracy-democracy-spectrum were an appropriate
choice to this end. This is because it is well-established that their classification is rather
uncontroversial (Cheibub et al., 2010; Griindler & Krieger, 2021; Lindberg et al., 2014). For an
instance, there is little debate on whether Nazi Germany in 1941 was an authoritarian state,
much alike there isn’t much controversy on whether Sweden in 2020 should be considered a
democratic country. As Grundler and Krieger (2021) argue, the low level of disagreement about
these cases implies that their degree of democracy is directly observable.

The selection of regimes that belong was based on two indices, i.e. the EDI and UDS.
These indicators were chosen mainly for two reasons. First, they have a relatively wide time
coverage. Second, they both are continuous indices, which provided a finer level of detail.
Regimes that were in either the upper or lower decile of either indicator were labeled as
democratic or autocratic, respectively. The reason that two indices were used is that previous
research has shown that this increases the quality and heterogeneity of the priming data and
hence of the final index (Grindler & Krieger, 2021). The EDI was also used as target variable
for the priming data.

Consensus on the priming data

It was paramount to correctly label the priming data as that determined how
characteristics influence the overall index. The first step was to check whether there is a sizeable
discrepancy between the priming data and other indicators. For this purpose, five other
indicators were used: the DD, the BMR, the Polity V Index, the FH Index and the LIED
(Grindler & Krieger, 2021). First, the priming data was compared to other established indices,
to check for any noticeable incongruencies (Grundler & Krieger, 2016, 2021). Second, previous
research was used to confirm, in cases of incongruencies, that there weren’t any regimes in the

priming data that were outwardly unreasonable.

9 It is available at https:/github.com/jlhilgert/demMA and can be installed onto R using the devtools
package and the install_github function that comes with it using the command install_github( “jlhilgert/demMA”).
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Representativeness of regime types

The data was also checked for representativeness in both ends of the spectrum.
Autocratic regimes types can differ substantially from one another (Cheibub et al., 2010;
Grundler & Krieger, 2021). The same goes for democratic types (Grindler & Krieger, 2021;
Pérez-Lifan, 2020). To produce plausible democracy indices, the priming data had to account
for these different types of regimes. Following the work of Griindler and Krieger (2021), the
autocratic regimes in the priming data were tested thrice.

First, following the definitions of Cheibub et al. (2010), autocratic regimes were
distinguished by different types of dictatorships, i.e. civil, military, communist and royal. This
was done using the data provided by Bjegrnskov & Rode (2020) and Geddes et al. (2014).
Second, the regimes were checked for the presence of an electoral regime. Lastly, they were
checked for heterogeneity in durability (Grindler & Krieger, 2021).

Democracies were controlled for institutional heterogeneity (Grindler & Krieger,
2021). Much like the autocratic regimes the steps were threefold. First, they were checked for
form of government, i.e. presidential, semi-presidential and parliamentarian (Grindler &
Krieger, 2021). Second, they were controlled for unicameral and bicameral parliamentary
chambers (Griindler & Krieger, 2021). Finally, they were controlled for proportional and
majoritarian voting systems (Griindler & Krieger, 2021).

3.1.2. Aggregation Procedure

Having selected the priming data, the next step was to transform the characteristics of
individual regimes into a measure of democracy. The scale of the final index was continuous
as that provides a higher degree of discrimination between regimes and it is a better scale to
observe changes over time. The next step was to randomly extract a training set T out of the
priming data P (Grundler & Krieger, 2021). A uniformly distributed random number generator
determined the total number of observations in the training set, which was no smaller than 20%
and no greater than 50% of the total number of observations in P (Grundler & Krieger, 2016,
2021).

This training set was in turn used to estimate the aggregation function, for which
purpose the SVM regression tool was applied. However, there are a few methodological choices
made beforehand. The penalization parameter was set to one as proposed by Mattera & Haykin
(1999) (Grundler & Krieger, 2021) and the kernel to be employed was the RBF, for the reasons

mentioned in Section 2 (Grundler & Krieger, 2021). The margin parameter € was set to 0.025
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(Griindler & Krieger, 2021). The data was also centered and scaled, as the variables had
varying scales.

This returned a model containing the aggregation function fs, which in turn could be
used to calculate the democracy index for all other country-year observations in sample Z.
Lastly, these steps were repeated for 2000 iterations (Grundler & Krieger, 2021). This ensured
that the aggregation procedure converged and hence reduced the error to a minimum (Grandler
& Krieger, 2021).

The aggregation output consisted of three categories (Grundler & Krieger, 2021). The
first was the continuous index of democracy of each country-year combination in the sample Z.
This was done by taking the median of the 2000 iterations that were produced by the
aggregation procedure (Grindler & Krieger, 2021). The second output was the standard
deviation of said iterations for each observation (Grindler & Krieger, 2021). The third was all
percentiles of all iterations for each observation (Griindler & Krieger, 2021). This in the end
was a dataset with the identification information for each iteration, e.g. country and year, the
resulting SVM index, the standard deviation of all iterations, 100 columns representing each
percentile of the aggregation results for all 2000 iterations. The second and third categories are
useful to reflect on the extent of measurement uncertainty and can be used to calculate a
confidence interval for each observation (Grindler & Krieger, 2021).

3.2. Data Selection

The primary source of data was V-Dem’s database (Coppedge, Gerring, Knutsen,
Lindberg, Teorell, Alizada, et al., 2021), which includes a plethora of information for a variety
of countries and a relatively long timeframe, as alluded to previously. Following Munck’s and
Verkuilen’s (2002) guidelines and Griindler’s and Krieger’s (2021) previous work, the set of
variables included both objective and subjective/expert-based data. Naturally, not all of the over
4000 variables in V-Dem’s dataset were used. The variables were chosen as they related to the
constitutive aspects of Embedded Democracy (Merkel, 2004) as outlined in Section 2. Most of
them related to mid-level indices in V-Dem’s dataset. In such cases, all corresponding low-
level indices were used, so as not use mid-level indices aggregated using BFAM, and hence
isolate the aggregation function. The only two mid-level indices employed, were either
manually coded or were objective values. Furthermore, this contribution focused on the
timespan from 1919 to 2020. The reason for this was twofold. The simplest one was data
availability, particularly when checking for consensus with other indices and representativeness

of the data (Bjgrnskov & Rode, 2020; Coppedge, Gerring, Knutsen, Lindberg, Teorell, Alizada,

26



et al., 2021; Geddes et al., 2014). Furthermore, it facilitates comparison with the SVDMI index
in Section 5.

3.3. Analysis of Results

The data was used to create four datasets. One took the same variables as an existing
index, namely the EDI. This was done to isolate the aggregation functions and assess their
distinct effects on the individual indices. In that effort the SVM index was compared to the EDI,
the reasons for which are described further in Section 5. The observations with deltas larger
than 0.01 were separately analyzed using Ordinary Least Squares (OLS) regression to assess
which variables had a higher impact on each individual index. The results are further
exemplified with select cases from this subset. This was described in further detail in Section
5.

The other three encompassed variables that relate to individual democratic regimes and
contexts as established by Merkel (2004) and discussed in Section 2. There was no overlap
between regimes/contexts in terms of variables, meaning that a specific characteristic of
democracy was only related to one regime/context of an Embedded Democracy. The result was
three datasets. One including only the electoral regime, a second including all internally
embedded regimes and a third including the externally embedded regimes as well. This was
later applied to assess whether a broader definition of democracy helps identify gradations in
democratic quality. Three select cases exemplify how conceptualization, regardless of
aggregation function, might lead to a decreased ability of an index to identify variations in the

quality of a democracy. This was described in further detail in Section 5.

3.4.Summary

In this section the concept of SVM was shortly explained, to contextualize in simple
terms how the regression calculated the score of democratic quality for each observation. It was
explained how that took place in technical terms and what parameters are important in that
effort, based on recommendations established by the current literature (Grindler & Krieger,
2021; Guenther & Schonlau, 2016; Mattera & Haykin, 1999). Paramount in this case was the
selection of the training data. In this section it was outlined how this data, i.e. the priming data
containing reasonable cases of democracy or autocracy, was selected. This priming data was
controlled for consensus among democracy indices and its representativeness in terms of
specific regime characteristics. Furthermore, the overall aggregation procedure was described
as well as the output of the SVM regression. Lastly it was described how the data that was used

for the analysis, how it was selected, as well as how the analysis was to be conducted.
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4. Priming data

The priming data, used to train the models, originated from the full V-Dem dataset
(Coppedge, Gerring, Knutsen, Lindberg, Teorell, Alizada, et al., 2021), as it not only was
necessary in the selection process but also it contained many of the other indicators used to
check for consensus and representativeness, including the UDS (Marquez, 2022; Pemstein et
al., 2010), which was used to select the observations (Coppedge, Gerring, Knutsen, Lindberg,
Teorell, Alizada, et al., 2021; Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et al.,
2021). Furthermore, for the consensus check as well as for controlling institutional
characteristics, information was extracted from the DD index and further data made available
by Bjgrnskov and Rode (2020). For the calculation of regime length, data was collected from
the datasets provided by Geddes, Wright and Frantz (2014).

In total, the priming dataset contained information on 4643 different country-year
observations. It spanned from 1919 to 2020 and included 135 countries, though not every
country had an observation for each year. Not all observations could be included in the datasets
used to check for representativeness, as the data on institutional characteristics and regime
duration were less comprehensive (Bjernskov & Rode, 2020; Geddes et al., 2014). The
Bjarnskov and Rode (2020) dataset starts in 1950 and the Geddes, Wright and Frantz (2014)
only spans to 2014. However, since both still encompassed a substantial amount of the original
dataset, they were still useful in assessing the representativeness of the priming data. The
validation naturally also did not include the entirety of the timespan for all comparisons, since,

as shown in Section 2, different indicators have encompassed different timeframes.

4.1. Consensus

To check the priming data for consensus, a binary classification was created. Should a
country-year observation meet the requirements for a democratic regime it was given a
classification of one. Otherwise, it would receive a classification of zero. This was possible
since the observations were in either extreme end of the spectrum and it made checking for
overlaps or disparities with other indicators simpler and easier to identify. These were then
compared with the BMR Index (Boix et al., 2013, 2018), the DD Index (Bjgrnskov & Rode,
2020), the LIED (Skaaning et al., 2015), the Polity V Index (Marshall & Gurr, 2020), and the
Freedom House Index (Freedom House, 2021, 2022).

Boix—Mliller—Rosato indicator (BMR)
Being a binary indicator, it was very simple to compare the priming data with it.

However, there was a caveat. For the purposes of this contribution the regular BMR democracy
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variable was not used, but rather a variation of it with omitted data. This was due to how BMR
codes data. If there is a military occupation in a particular country, the regular BMR democracy
indicator maintains the same regime type prior to the occupation (Boix et al., 2013, 2018).
Czechoslovakia, for instance, is coded as a democracy during its occupation by Nazi Germany
between 1940 and 1944 (Boix et al., 2013, 2018; Horakov4, 2003). The variation of it codes
occupied countries with NA values (Boix et al., 2013, 2018; Coppedge, Gerring, Knutsen,
Lindberg, Teorell, Altman, et al., 2021). The reason that this is not done for the main indicator
by Boix et al. (2013, 2018) is to avoid coding democratic transitions at the end of military
occupations.

The comparison subset of the data had a total of 1991 observations, 1989 of which were
congruent. Only 0.1% of the data differed. All of the differing data came from the autocratic
group, meaning that the priming data and the BMR indicator concurred on all democratic
regimes. The differing observations related to Uganda in 1980 and Greece in 1944. Both
discrepancies weren’t unreasonable, but also not entirely uncontroversial. In 1980 Uganda
suffered a military coup in May and also held a multiparty election in December (Grundler &
Krieger, 2021). Greece in 1944 was under Nazi occupation until October and a civil war broke
out in December (Encyclopaedia Britannica, n.d.). Hence, it is not a stretch to conclude that
different indicators, with different criteria, coded these cases differently. This was borne out by
inconsistent data relating to these two cases across indicators (Coppedge, Gerring, Knutsen,
Lindberg, Teorell, Alizada, et al., 2021).

Democracy-Dictatorship Indicator (DD)

Much like BMR, the DD Index was also fairly easy to compare. There were a total of
2173 observations. And much like BMR there was full consensus on all regimes labelled as
democratic. For autocratic regimes there were 4 differing observations, or just shy of 0.2% of
data. All of these referred to Benin between 1952 and 1955. The reason for the discrepancy was
actually fairly straightforward. It was due to the DD indicator’s concept of democracy as
formulated in Section 2. Benin in that time period satisfied the indicator’s four conditions for
democracy, however Benin, for instance, only provided male suffrage, which would severely
affect its democracy score under broader concepts of democracy. Hence, the discrepancy was
not unreasonable.

Lexical Index of Electoral Democracy (LIED)

By virtue of being ordinal, the comparison was slightly less straightforward. The

comparison dataset contained 2019 observations. Democracies in the priming data all fell under
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the highest level on the LIED scale, i.c. “regimes with minimally competitive multiparty
election and full male and female suffrage for legislature and executive” (Coppedge, Gerring,
Knutsen, Lindberg, Teorell, Altman, et al., 2021; Grundler & Krieger, 2021; Skaaning et al.,
2015). This means that there was again consensus on the democratic end of the spectrum.

On the authoritarian end it got more complex. The overwhelming majority of instances
of autocracy, i.e. 96.4% of them, fell at or below the second lowest level on the scale, namely
“regimes With no-party or one-party elections” (Coppedge, Gerring, Knutsen, Lindberg,
Teorell, Altman, et al., 2021; Grindler & Krieger, 2021; Skaaning et al., 2015). Of the 56
remaining cases 55 didn’t reach the fourth lowest level, i.e. “regimes with minimally
competitive multiparty elections” (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et
al., 2021; Grundler & Krieger, 2021; Skaaning et al., 2015). The remaining observation, i.e.
Nicaragua in 1933, much like Benin in the DD indicator, fell short of the highest category since
it had yet to grant women the right to vote.

If only the two lowest categories are considered autocracies and only the highest
democracy, the consensus rate between the priming data and the LIED indicator laid at 97.2%
of all observations. Even then the categories in between would fall short of many
conceptualizations of democracy, as described in Section 2. In short there was a high degree of

reasonable agreement between the priming data and the aforementioned indicator.

Freedom House (FH)

The priming data was compared to FH’s categorical scale, which distinguishes countries
as free, partly free, and not free. The combined dataset included 1207 observations. Following
the trend established by previous indicators, all democratically labeled observations in the
priming data were coded as free in the FH index.

The autocratically labeled regimes see less of a consensus. Though none were coded as
free, just shy of 10% of autocratic regimes were coded as partly free, meaning there was a
consensus among that subset of over 90%. Of the overall data, around 8.7% were given a
combined average of the Political Rights and Civil Liberties variables between 5.5 and 5,
meaning they are on the lower end of the full partly free range, i.e. from 5.5 to 3.0. Only 1.3%
of the observations ranked above 5 and none above 4. These cases were categorized as
autocracies by all of the other indicators used in this section, with the sole exception of Uganda
in 1980, which has already been discussed previously. Hence, it is reasonable to conclude that
there was considerable consensus between the priming data and this indicator as well, albeit to

a lesser extent than the indicators discussed so far.
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Polity Index

The Polity V index is also ordinal and hence also nuanced. In its totality, it encompassed
2032 observations. Notably, though, 112 of these observations fell under one of the
“standardized authority scores” (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et
al., 2021; Marshall & Gurr, 2020). These include countries with a systemic interruption due to
foreign influence, cases of interregnum or anarchy, and countries in transition. Much like all
other indicators, there was overwhelming consensus on the top end of the scale. All democracies
in the priming data had a score of +9 or above, with the sole exception of France in 1946 which
was coded as being in transition.

Again, much like previous indices, the situation was far more complex in the bottom
end of the spectrum. Nearly 7% of all observations identified as autocracies in the priming data
were coded as being part of the aforementioned standardized group. A vast majority of the
remaining observations, i.e. around 91%, were given a Polity rating of -6 or lower. Around
another 7.5% scored between -5 and -3, which would put them in the low end of the anocracy
category as established by the Polity Project. However, 1.4% scored between 0 and +4 and one
observation scored a +8. This last case relates to Greece in 1944 and has been discussed before.
As mentioned in Section 2, the aggregation rule of the Polity IV and V indices is
methodologically problematic. By weighing all regimes equally and using an additive rule,
there are doubtful classifications at the lower end of the scale (Grindler & Krieger, 2020;
Munck & Verkuilen, 2002; Teorell et al., 2019), a conclusion that is supported by other
indicators (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Alizada, et al., 2021). Apart from
the sole cases of Greece om 1944 and Uganda in 1980, which have already been discussed, all
other regimes selected as autocracies in the priming data and with a Polity score above 0 were

not coded as democratic by any other indicator discussed in this section.

Summary

Table 1 - Consensus between priming data and other indicators Table 1 summarizes
Democratic regimes the results of this section. It

Polity (> 6)  LIED (=6) FH (Free)  BMR (=1) DD (=1) )
Overlap L0 1.0 1.0 1.0 10 shows that there was a high
Autocratic regimes degree of overlap, i.e.

Polity (< —6) LIED (<1) FH (Not Free) BMR (=0) DD (=0)

Overlap 0.93 0.9721 0.9 0.9989 0.9981 consensus,  between  the

Notes: This table summarizes the rate of overlap between the share of country-year priming data and other

observations that were labeled “autocratic” or “democratic” and classified as such indicators. There was full
by alternative indices. The Polity score does not include countries that were labelled consensus for all
with the “standardized authority scores” (Coppedge, Gerring, Knutsen, Lindberg,

Teorell, Altman, et al., 2021; Marshall & Gurr, 2020).
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observations in the top end of the spectrum. The same could not be said for the bottom end.
However, despite there not being full consensus, the rate of overlap was high for all other
indicators. The little disagreement there was, was not completely unreasonable, since, as
pointed out in this section, the vast majority of these discrepancies could be traced either to
uncertainties on how to code transitional regimes or on methodological differences between the

indicators.
4.2.Representativeness

The priming dataset was controlled for representativeness in terms of distinct
institutional characteristics, as well as timespan. The timespan was calculated in two ways.
Once as the total ultimate duration of the regime, regardless as to what year the observation
pertains. And once as to the duration of the regime up to the observation year. If a regime had
not ended by the time the original dataset (Geddes et al., 2014) was publicized, the end year is
considered to be 2014, when that took place. The objective of this section was not to check
whether all regime characteristics are equally represented in the data, but rather to simply
confirm whether the characteristics were heterogenous or not.

Autocracies

For the countries that scored below the first decile of the scale of either the EDI
(Coppedge, Gerring, Knutsen, Lindberg, Teorell, Alizada, et al., 2021; Teorell et al., 2019) or
the UDS (Marquez, 2022; Pemstein et al., 2010), they were controlled for type, electoral regime,
and durability.

In terms of regime types, all of them were included in the dataset, though to different
extents. Royal and military dictatorships were the best represented in the priming data, together
encompassing nearly 80%. Communist dictatorships comprised 15.35% and civilian
autocracies came last with just over 8%. That being said, civilian autocracies comprised 101
country-year observations.

In terms of electoral systems, 65.9% of them had no elections, whereas 34.1% did. In
the latter group 21.15% had non-democratic multi-party elections and 12.69% had single-party
elections. 0.25%, i.e. 4 observations, had democratic elections. It is important to point out that,
in all of these 4 observations suffrage was only available for the male part of the population.
Since Bjarnskov and Rode (2020) distinguish between free elections and suffrage, this was
possible. However, this wasn’t problematic as many conceptions of free and fair elections

consider universal suffrage a characteristic of paramount importance.
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In terms of duration, summary statistics were calculated for both overall duration of
regime, and duration up until the year of observation. For both categories the minimum duration
was less than a year. For the former, though, the first quartile was under 23 years, the median
was 44, the third quartile under 65, and the mean was just shy of 60. For the latter, the first
quartile laid under 5 years, the median 14, the third quartile under 35 and the mean nearly 34.
For both categories the max was over 250 years, i.e. 272 and 258 respectively.

Democracies

For the countries that scored above the ninth decile of the scale of either the EDI
(Coppedge, Gerring, Knutsen, Lindberg, Teorell, Alizada, et al., 2021; Teorell et al., 2019) or
the UDS (Marquez, 2022; Pemstein et al., 2010), they were controlled for form of government,
number of parliamentary chambers, voting system and durability.

For the form of government, the distribution was not uniform but there were
comprehensive number of regimes for all three options. Nearly 67% of observations were
parliamentary democracies, and both mixed, i.e. semi-presidential, and presidential
democracies encompassed 16.9 and 16.25 percent of observations, respectively. The
distribution of the total number of chambers was nearly cut down the middle. Nearly 49% of
legislatures were unicameral, whereas just over 51% were bicameral. On the other hand, the
variations of voting systems were more unequally distributed. While just shy of 91% of systems
were proportional, a little over 9% of them were majoritarian.

In terms of duration democratic regimes also varied substantially, however not as
extremely as autocracies. The total length varied from 21 to 143 years, where the first quartile
was below 68, the median was 106, the third quartile was below 128, and the mean was 101.
The duration of the regime at the time of the observation spanned from 7 to, as well, 143 years.
The first quartile was below 56, the median was 80, the third quartile was below 106, and the

mean was 81.

Summary

All regime characteristics were to varying extents included in the priming dataset.
Though said characteristics were not always equally distributed, neither democracy nor
autocracy in the dataset were a homogenous group, at least in the terms herein established. In
the one shared characteristic, i.e. duration, they differed both internally and in relation to each
other. The spread of regime duration varied substantially in both, thought the overall variation

was larger for autocracies. That being said while democracies were fairly well distributed, since
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mean and median have similar values in both of the aforementioned types of length, autocracies
overall tended to last less. The mean for both types of duration came close to the values for their
individual third quartiles. This indicated that while some outliers pulled the mean up, the vast
majority of autocracies did not last relatively long, with a duration at time of observation for %/
of the data under 35 years and an overall duration under 65. While these caveats are important
to point out, and indicate that democratic regimes were generally more stable, this also shows
that both democracies and autocracies were also not homogenic in term of their duration.

5. Analysis

The analysis of the results was conducted in two main ways. First it was important to
analyze the aggregation function. One concern with the aggregation procedure herein used is
that it is not possible to provide a formula which describes explicitly how individual
characteristics affect the final level of democracy (Grindler & Krieger, 2021). Hence, the
aggregation cannot be justified by theoretical assumptions (Grundler & Krieger, 2021). This is
gap that this contribution attempted to fill. To do that it compared the aggregation method
applied here to an already existing and established aggregation method.

In that effort the index that served as baseline of comparison was the EDI (Coppedge,
Gerring, Knutsen, Lindberg, Teorell, Alizada, et al., 2021). There were many reasons for this.
For one, as mentioned previously, the breadth of data made available in the V-Dem dataset can
hardly be overstated. It contains more than 4000 variables for more than 200 countries from
1789 to 2020 (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Alizada, et al., 2021).
Furthermore, the selection and construction of regime characteristics is theoretically well
grounded, each rating is given a confidence interval, the raw data is publicly available, and its
codebook clearly describe coding and aggregation methods (Coppedge, Gerring, Knutsen,
Lindberg, Teorell, Altman, et al., 2021; Coppedge, Gerring, Knutsen, Lindberg, Teorell,
Marquardt, et al., 2021; Grindler & Krieger, 2021). Lastly, the EDI employs a combination of
most traditional forms of aggregation (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman,
et al., 2021; Coppedge, Gerring, Knutsen, Lindberg, Teorell, Marquardt, et al., 2021; Griindler
& Krieger, 2021).

The second step was to compare the results herein developed, not only with the already
existing SVMDI index, but with their different breadths of Merkel’s (2004) concept of
Embedded Democracy. This was an effort to conclude to what extent can an SVM based
democratic index with broader concepts of democracy effectively identify gradations of
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democracy. Since there is no simple objective way to measure it, this contribution analyzed

specific cases, which could indicate strengths and weaknesses of the different variations.

5.1. Aggregation

The EDI is composed of five mid-level composite indicators, three of them are measures
taken from various sub-indicators and aggregated by a Bayesian Factor Analysis Model
(BFAM), one manually coded measure, and one objective measure (Coppedge, Gerring,
Knutsen, Lindberg, Teorell, Altman, et al., 2021; Coppedge, Gerring, Knutsen, Lindberg,
Teorell, Marquardt, et al., 2021). These were described further as they constitute the variables
used for both the EDI and the SVM index. Since the main issue the SVM index was attempting
to address was the unknowable aggregation function, no composite index was used, but rather
their subindices. The reason for this was simple. These composite indices are themselves
aggregated. If the objective was for the SVM to decide how to aggregate variables and to then
compare the aggregation results with the EDI, then it was important to use the lowest level
variables available.

The first of the aggregated indices measures freedom of association (v2x_frassoc_thick)
(Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et al., 2021). It is itself composed of
six low-level indicators, i.e. party ban (v2psparban), barriers to parties (v2psbars), opposition
parties autonomy (v2psoppaut), elections multiparty (v2elmulpar), Civil society organization
(CSO) entry and exit (v2cseeorgs) and CSO repression (v2csreprss) (Coppedge, Gerring,
Knutsen, Lindberg, Teorell, Altman, et al., 2021). CSOs are considered “interest groups, labor
unions, religiously inspired organizations (if they are engaged in civic or political activities),
social movements, professional associations, and classic non-governmental organizations
(NGOs), but not businesses, political parties, government agencies, or religious organizations
that are primarily focused on spiritual practices” (Coppedge, Gerring, Knutsen, Lindberg,
Teorell, Altman, et al., 2021, p. 192).

The second aggregated index measures clean, free, and fair elections (v2xel_frefair)
(Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et al., 2021). It is composed of eight
low-level indices, i.e. Election Management Body (EMB) autonomy (v2elembaut), EMB
capacity (v2elembcap), election voter registry (v2elrgstry), election vote buying (v2elvotbuy),
election other voting irregularities (v2elirreg), election government intimidation (v2elintim),
non-state electoral violence (v2elpeace), and election free and fair (v2elfrfair) (Coppedge,
Gerring, Knutsen, Lindberg, Teorell, Altman, et al., 2021). It is important to mention at this

point that many of the characteristic that relate to elections in these two composite indices were
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only available during election years and if there was an electoral regime to speak of
(v2x_elecreg). Those characteristics were modified so that the data repeated itself in the years
in between elections, as recommended by V-Dem’s codebook (Coppedge, Gerring, Knutsen,
Lindberg, Teorell, Altman, et al., 2021). Furthermore, should an election data be missing in the
first year of analysis, the data was backfilled with the most recent value, as V-Dem does with
the US and the UK (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et al., 2021).

The third aggregated index measures freedom of expression and alternative sources of
information (v2x_freexp_altinf) (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et
al., 2021). It is composed of 9 low-level indicators, i.e. media censorship effort (v2mecenefm),
harassment of journalists (v2meharjrn), media bias (v2mebias), media self-censorship
(v2meslfcen), print/broadcast media critical (v2mecrit), and print/broadcast media perspectives
(v2merange), freedom of discussion for men (v2cldiscm), freedom of discussion for women
(v2cldiscw) and freedom of academic and cultural expression (v2clacfree) (Coppedge, Gerring,
Knutsen, Lindberg, Teorell, Altman, et al., 2021).

The last non-objective indicator measures whether the chief executive and the
legislature are elected, directly or indirectly, through popular elections (v2x_elecoff). This
indicator is a manually coded, expert-based indicator. It is very minimally defined and only
explicates whether there are elections for the aforementioned high offices or not. Some elections
that one could call controversial are still counted in this indicator (Coppedge, Gerring, Knutsen,
Lindberg, Teorell, Altman, et al., 2021).

The last indicator measures the degree of suffrage within the populace (v2x_suffr)
(Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et al., 2021). It is objective,
composed of factual indicators and provides the share of the adult population that is granted
suffrage. This only encompasses de jure suffrage, not de facto. This means that it does not take
into consideration restrictions based on age, residence, criminal record, or legal incompetence
(Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et al., 2021).

These indicators are aggregated in three steps. First, they are aggregated into a
multiplicative indicator (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et al., 2021;
Coppedge, Gerring, Knutsen, Lindberg, Teorell, Marquardt, et al., 2021). All values are
multiplied equally. Second, they are aggregated into a weighted additive index. The BFAM
aggregated indices are multiplied by 0.25, while the other two are multiplied by 0.125, which
is supposed to penalize the latter (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et
al., 2021; Coppedge, Gerring, Knutsen, Lindberg, Teorell, Marquardt, et al., 2021). “The
additive part of the formula lets the two components that can achieve high scores based on the
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fulfillment of formal institutional criteria (elected officials and suffrage) together weigh half as
much as the other components that enjoy a stronger independent standing in terms of respect
for democratic rights (clean elections, freedom of organization and expression)” (Coppedge,
Gerring, Knutsen, Lindberg, Teorell, Marquardt, et al., 2021, p. 5). An average is then taken of
the two indices to form the final EDI (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman,
et al., 2021; Coppedge, Gerring, Knutsen, Lindberg, Teorell, Marquardt, et al., 2021).

The SVM index, on the other hand, used the low-level indices without aggregating them
into mid-level indices. They were, hence, considered as individual variables. However, due to
the coding rules for some of them, a fair amount of the data had to be adapted. For starters, to
be able to track different country-year observations reliably, a form of code had to be used to
identify each country. Country names are not ideal in that effort, since names can change over
time or a country might dissolve into multiple entities, e.g. Germany, Czechoslovakia, Vietnam
(Coppedge, Gerring, Knutsen, Lindberg, Teorell, Alizada, et al., 2021). To address this issue,
this contribution made use of the 1ISO 3166-1 Alpha-3 standard (International Organization for
Standardization [ISO], 2021). For countries that no longer exist as formal entities, e.g. the
German Democratic Republic, their historic codes were used (ISO, 2021). These were then
combined with the variable related to the year in question to create individual identifiers.
Furthermore, one could assume to make the coding of variable less cumbersome, some expert-
based variables are coded in the V-Dem dataset as missing based on other expert-based
variables. For instance, the autonomy of opposition parties (v2psoppaut) is generally only coded
if the barriers to forming parties (v2psbars) are not so restrictive as to not allow non-government
affiliated parties to form. The same is true for many electoral variables. Unless there are
elections, they are not at times coded. If all of those observations were removed, many countries

in the lower end of the spectrum would be excluded from the dataset. To compensate for this,
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Figure 1 - Distribution between EDI and the SVM Index
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such variables were given the lowest
possible score, as that relates to the
intent of not coding them (Coppedge,
Gerring, Knutsen, Lindberg, Teorell,
Altman, et al., 2021).

A further, yet minor problem,
Is that about 0.03% of the datapoints
in the observations were missing,
hence there were minor gaps in the
data. To deal with this issue and avoid
the removal of entire observations due
to occasional minor gaps, cubic spline
interpolation was used to fill them.

This technique is often used for such

purposes (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Alizada, et al., 2021; Griindler &

Krieger, 2021). The objective here was to calculate a function that best described the points in

a dataset by finding the polynomial of the lowest possible degree and utilize that to fill gaps in

the data (Korstanje, 2021). While in a large scale that would skew the data, a minimal amount

of the dataset was interpolated and hence shouldn’t have a substantial effect.

Taken that into account, the
final dataset had 16390 observations,
and the priming data had 4616. The
priming data, as described in Section 3,
was used to train the dataset and then it
calculated the index for each
observation in the total dataset 2000
The final

extracted by taking the median of all

times. index was then
iterations for each observation.

These SVM results were then
compared with the original EDI. An
additional variable was created by

calculating the delta between both
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Table 2 - OLS Regression for EDI and SVM Ind.

Dependent variable:

EDI SVM Ind.
(1) (2)
v2psparban_ord -0.008""" -0.018™
(0.001) (0.001)
v2psbars_ord 0.004™"" 0.00477"
(0.001) (0.001)
v2psoppaut_ord 0.021""" 0.02377
(0.001) (0.001)
v2elmulpar ord _0.009""" _0.010™"
(0.001) (0.001)
v2cseeorgs 0.006™"" 0.008"""
(0.001) (0.001)
v2csreprss 0.017"" 0.018""
(0.001) (0.001)
v2x_suffy 0111 0.073""
(0.003) (0.003)
v2elembaut 00237 0.028
(0.001) (0.001)
v2elembcap 0.008""" 0.008"""
(0.001) (0.001)
v2elrgstry ord 0.008""" 0.009°""
(0.001) (0.001)
v2elvotbuy_ord 0.010™"" 0.010"""
(0.001) (0.001)
+2elirreg_ord 0.021°% 0.025™°
(0.001) (0.001)
v2elintim_ord 0.003"  -0.007""
(0.001) (0.001)
v2elpeace_ord 0.006""" 001177
(0.001) (0.001)
v2elfrfair_ord 00147 0.0157
(0.001) (0.001)
v2x_elecoff 0.119"" 0.086""
(0.002) (0.002)
v2mecenefm 0.005""" 0.010%""
(0.001) (0.001)
v2meharjm 0.008™"" 0.017°"°
(0.001) (0.001)
v2mebias -0.001 -0.003""
(0.001) (0.001)
v2meslfcen -0.002" -0.003%"
(0.001) (0.001)
v2mecrit 00137 0.015™
(0.001) (0.001)
v2merange 0.020""" 0.019""°
(0.001) (0.001)
+2cldisem 0.006™"" 0.0117""
(0.001) (0.002)
+2cldiscw 0.014™" 0.008™""
(0.001) (0.001)
v2clacfiee 0.007""" 0.007"""
(0.001) (0.001)
Constant 0.030""" 0.062°7"
(0.004) (0.005)
Observations 10,203 10,203
R? 0.941 0938
Adjusted R? 0941 0.937
Residual Std. Error (df = 10177) 0.060 0.066
F Statistic (df = 25; 10177) 6.498.867°"" 61142417

Signif codes: "p=0.1; “p=0.05; " p=0.01

Notes: Table created using the stargazer
function (Hlavac, 2022)

indices. As shown by Figure 1 and as expected, the two
indices correlated substantially, particularly in the
extremes of the spectrum. This was expected as there
was little disagreement on the top and bottom ends of
the scale, as mentioned previously (Cheibub et al., 2010;
Grindler & Krieger, 2021; Lindberg et al., 2014). An
example of this dynamic is, as Figure 2 shows,
Germany, as it relates to the 1ISO 3611-1 Alpha 3 code
“DEU”. This does not include, for instance, the German
Democratic Republic, i.e. “DDR” (ISO, 2021).
Throughout its modern history, Germany has inhabited
both ends of the democracy-autocracy spectrum. Hence,
it exemplified the similarity between indices in the
extremes of the scale. However, there were minor
discrepancies in its middle section. Overall, no country
averaged a difference in score of more than a decile. Out
of those, the majority had a higher EDI than SVM index.

In the interest of pinpointing which variables
might have played a role in the disparity between the
two indices, the observations that diverged by more than
0.01 were analyzed separately. An OLS regression,
evidenced on Table 2, showed both expected and
insightful results. The correlation between the variables
and the indices was noticeable and statistically relevant.
This was obviously to be expected as both indices were
made up of said variables. The sole exception was the
influence of media bias and media self-censorship on the
EDI, which were not statistically relevant. The models
for both indices were themselves statistically relevant
and explained a very high degree of the indicators’
variance, again also expectedly.

The model for the EDI explained an even higher
degree of its variance than the one for the SVM Index,

which indicated that the adaptations introduced to the
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dataset did not have a sizeable effect in the relationship between the variables and the index.

One would expect that, should the adaptations have had a big impact on said relationship, that

the index composed directly of those variables, i.e. the SVM index, would have a higher degree

of variance explained by them. That was, however, not the case, albeit by a very slim margin®°.

More interestingly for the purposes of this contribution was the effect that individual

variables had on the individual indices. In the SVM index no variable had an effect on the

dependent variable larger than nine hundredths of the scale. The two variables with the largest

effect were, in decreasing order, presence of elected officials (v2x_elecoff) and share of

population with suffrage (v2x_suffr). This makes sense from a theoretical standpoint. These

two characteristics are generally accepted as necessary conditions for a democratic regime
(Coppedge, Gerring, Knutsen, Lindberg, Teorell, Marquardt, et al., 2021; Dahl, 1989; Griindler

& Krieger, 2021; Merkel, 2004). However, they were but two of 15 variables that also had an

effect in the hundredth range.

A similar dynamic played out with the EDI, but with key differences. The effect of

nearly all variables ranged from the thousandth to the hundredth range. Much like the SVM

index, the same variables in the same descending order, i.e. v2x_elecoff and v2x_suffr, were

the source of the highest degrees of variance. However, unlike the SVM index, these were the

only variables that had an effect in the tenth range. Furthermore, apart from two other variables,

i.e. v2merange and v2cldiscw, all other variables had a similar or lower influence on the

variance of the EDI in comparison to the SVM index.
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This indicated that, despite the efforts to penalize v2x_elecoff and v2x_suffr in the
additive index, these two variables still exert a big influence on the overall EDI due to the
multiplicative index. While it’s important that these variables play a big role in assessing the
level of democracy, they often undermine the remaining characteristics. This was further
exemplified by cases such as Russia and Colombia. These cases were chosen because they
undergone considerable movement in the middle part of the spectrum. Furthermore, they were
good examples of different ways the disparate aggregation between the indices might have
affected the results.

Russia, for instance, as shown in Figure 3, differed most noticeably between 1919 and
1937 and after 1999. During the first period the value of the SVM index laid below 0.1 whereas
the EDI laid above that value. In fact, the former stayed below the latter all the way up to the
early 1990s. After 1999 the SVM index dropped more pronouncedly than the EDI. The
discrepancy in the early 20" century, considering the information of the OLS regression, it
could be argued, could be attributed to the high levels of suffrage in this period. Figure 4 shows
the development of the individual categories that compose the EDI over time. These categories
were composed of the average centralized value of the low-level indices for each corresponding
mid-level index. While said figure did not allow for the comparison of their specific values with
each other, they did allow one to attempt to identify which of the categories might have had an
effect on the overall index. Indeed, while the aggregated indices had a larger effect on the SVM
index, the EDI was propped up by the high level of suffrage. Throughout the 20" century the
SVM index seems to have been particularly sensitive to the v2xel frefair category, which
relates to free and fair elections. The variation of the SVM index in both the 1930s and 1990s

Figure 5 - Index development over time for Colombia Figure 6 - Development of mid-level variables for Colombia
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was an indication of that. However, this dynamic was further evidenced by the development of
the categories post 1999. While v2x_elecoff and v2x_suffr, which are not aggregated using a
BFAM on low-level indices, remain relatively high, the other three aggregated categories all
decrease in that period, which led to a much steeper curve in the SVM index.

Colombia was a further example, though the dynamics of its development were slightly
different than Russia’s. As Figure 5 indicates, there was no period in which the SVM index
went above the EDI. In fact, the SVM index was consistently and considerably below the EDI.
However, both followed relatively similar patterns. This showed that both are similarly
susceptible to the variation in the individual categories, as indicated by Figure 6. The difference
laid in the relatively high levels of the v2x_elecoff variable throughout this period. The closest
the two indices come to each other was during the mid-1950s where there was a steep drop-off
in the v2x_elecoff and a middling v2x_suffr variable. However, when both of them rose
simultaneously, there was a much steeper climb in the EDI, than in the SVM index. Thereafter,
due to high levels of v2x_elecoff and v2x_suffr, the EDI remained consistently higher than the
SVM index.

Both these cases indicated that, in line with the findings in the OLS regression, while
all categories affected the variation in the individual indices, their difference in aggregation
produced disparate results. Though the weighted average of the additive index of the EDI
attempts to compensate for the BFAM aggregation of certain variables by punishing the
v2x_suffr and v2x_elecoff, this is not enough to overcome the effect of the multiplicative part
of the aggregation. While this is less of a problem for countries in the extremes of the spectrum,
it does present an issue for hybrid regimes. As long as a country has suffrage and elected
officials, the effects of freedom of expression, freedom of association, and free and fair
elections are much less pronounced. By taking all low-level indices into account without the
need of a somewhat arbitrary preceding aggregation step, as well as aggregating them without
resorting to additive or multiplicative rules, the SVM index was more sensitive to the level as

well as changes of the latter three categories.

5.2.SVM Indices

Having established that the aggregation by SVM regression did not under weigh certain
variables, it was important to check if it was also useful at measuring differing conceptual
breadths of democracy. At this stage, the same parameters of the SVM regression were applied
to three different datasets, each encompassing different breadths of the theory of democracy

proposed by Merkel (2004). The narrowest only encompassed the electoral regime, which
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related to the concept of Polyarchy as proposed by Dahl (1989) and delineated by Merkel
(2004). The second included all factors that encompass the internal embeddedness of
democracy. Lastly the third dataset went beyond the other two and included the external
embeddedness as well.

All datasets were given the same treatment in terms of identifying observations as the
dataset in the previous section. Country names were converted into their 1ISO 3166-1 Alpha 3
codes (1SO, 2021). Countries that do not exist as formal entities anymore were given their
historic codes (ISO, 2021). To identify each observation the 1SO codes were merged with the
year to create a unique identifying value. Furthermore, much like the in the previous sub-
section, certain variables were only coded if other variables had a certain value, e.g. certain
electoral variables (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et al., 2021). This
was deal with the same way as in Section 5.1.

To avoid conceptual overlap and to take advantage of V-Dem’s regime characteristics,
which are well grounded in theory (Griindler & Krieger, 2021), this contribution attributed said
characteristics to the different regimes established by Merkel (2004). Many of the variables that
constituted the first dataset, rather expectedly, were also part of the EDI. Characteristics such
as v2x_suffr, v2x_elecoff, and the low-level indices that composed v2xel_frefair were all used
for this dataset. However, since Merkel (2004) categorized freedom of association in the
Political Rights regime and left the right to candidacy in the Electoral Regime, the low-level
indices of v2x_frassoc_thick were added to the former and v2elrstrct, which measures candidate
restriction by ethnicity, race, religion, or language, was added to the latter (Coppedge, Gerring,
Knutsen, Lindberg, Teorell, Altman, et al., 2021).

The second dataset was, expectedly, much more comprehensive as it was based on all
internally embedded regimes. Obviously, it included the characteristics of the Electoral Regime.
Since it included all internally embedded regimes, it, as alluded previously, included all low-
level indices of v2x_frassoc_thick (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et
al., 2021). Furthermore, that regime also included freedom of expression, which is embodied
by the mid-level characteristic v2x_freexp, hence all its low-level indices were also included.
These are print/broadcast censorship effort (v2mecenefm), harassment of journalists
(v2meharjrn), media self-censorship (v2meslfcen), freedom of discussion for men/women
(v2cldiscm, v2cldiscw) and freedom of academic and cultural expression (v2clacfree)
(Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et al., 2021). The next regime,
namely the regime of Civil Rights was just as comprehensive, however it was composed of all

low-level indices of one single mid-level indicator, namely v2xcl_rol, which measures equality
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before the law and individual liberty, i.e. the two categories of this regime. These indicators
were rigorous and impartial public administration (v2clrspct), transparent laws with predictable
enforcement (v2cltrnslw), access to justice for men/women (v2clacjstm, v2clacjstw), property
rights for men/women (v2clprptym, v2clprptyw), freedom from torture (v2cltort), freedom
from political killings (v2clkill), from forced labor for men/women (v2clslavem v2clslavef),
freedom of religion (v2clrelig), freedom of foreign movement (v2clfmove), and freedom of
domestic movement for men/women (v2cldmovem, v2cldmovew) (Coppedge, Gerring,
Knutsen, Lindberg, Teorell, Altman, et al., 2021). The second to last regime was the regime of
Horizontal Accountability, which was measured by two mid-level indicators, namely the
judicial constraints on the executive index (v2x_jucon) and the legislative constraints on the
executive index (v2xlg_legcon) (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et
al., 2021). Hence, the full list of variables was executive respects constitution (v2exrescon),
compliance with judiciary (v2jucomp), compliance with high court (v2juhccomp), high court
independence (v2juhcind), lower court independence (v2juncind), legislature questions officials
in practice (v2lggstexp), and legislature investigates in practice (v2Iginvstp) (Coppedge,
Gerring, Knutsen, Lindberg, Teorell, Altman, et al., 2021). The only two exceptions were the
indicator measuring legislature opposition parties (v2lgoppart), “as this aspect is part of vertical
accountability” (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et al., 2021, p. 288),
and executive oversight (v2lgotovst) as it does not relate to the legislature (Coppedge, Gerring,
Knutsen, Lindberg, Teorell, Altman, et al., 2021). Finally, the last regime was the least
comprehensive one, namely the regime of Effective Power to Govern. It included just two low-
level variables, namely whether the head of government and whether the head of state sought
approval from non-democratic actors in the conduction of domestic policy (v2exctlhg_O,
v2exctlhs_0). If the head of state is also the head of government (v2exhoshog), then both
variables were given the same value.

The third dataset, i.e. the fully embedded one, included all the previously discussed
variables in this section, but it also included the two of the three externally embedded regimes
as discussed in Section 2. The civil society component was embodied by the mid-level index
civil society participation (v2x_cspart). It includes the characteristics candidate selection —
national/local (v2pscnsinl), CSO consultation (v2cscnsult), CSO participatory environment
(v2csprtcpt), and CSO women participation (v2csgender) (Coppedge, Gerring, Knutsen,
Lindberg, Teorell, Altman, et al., 2021).

It becomes slightly more complicated with the socioeconomic context. There is no V-

Dem mid-level indicator that measures concepts related to that regime. However, the V-Dem
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dataset made external variables available that cut across the issues mentioned by Merkel (2004).
These are educational inequality - Gini (e_peedgini), GDP per capita (e_migdppc), and life
expectancy (e_pelifeex) (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Altman, et al., 2021).
They were chosen for different reasons. GDP per capita, for instance, was named by Merkel
(2004) as a measure of the socioeconomic context. Life expectancy is a good measure of general
poverty as there is a strong association between it and wealth distribution (Canudas-Romo,
2018). Lastly, as a measure of education that could lead to low-intensity citizenship (Merkel,
2004) as well as a measure that correlates with general income inequality (Gregorio & Lee,
2002; Lin, 2007), educational inequality was selected.

All datasets had gaps. For the first two datasets the gap was no larger than 0.21% of
datapoints. These gaps were filled either using polynomial or liner interpolation, as it is done
for some variables in the V-Dem dataset (Coppedge, Gerring, Knutsen, Lindberg, Teorell,
Altman, et al., 2021) and accepted by Griindler & Krieger (2021). The former was applied to
continuous variables, and the latter was applied to ordinal variables with missing data. For the
last dataset, though it got slightly more complicated. However, it got more complicated with
the last dataset. The wide spectrum of data meant that there are more gaps in the data than in
previous examples. Where it was possible, these gaps were filled much like with the previous
datasets. In the end, the first two dataset retained more than 99% of its original number of
observations. The third dataset, on the other hand, had to lose over 4000 observations, since it
missed a lot of datapoints particularly related to the economic measures and hence couldn’t be
interpolated.

The three datasets were compared not only with each other but also with the already
existing SVMDI, which had a narrow conception of democracy (Griindler & Krieger, 2021).
The objective was two-fold. First, to conclude whether or not the SVM index in this
contribution could come to reasonable conclusion with a large amount of data. Second, if it
could reasonably identify changes in democratic quality compared to the SVMDI. In that effort
three cases were analyzed more closely. Germany was analyzed as it was a good example of a
country that has been in both ends of the democracy-dictatorship spectrum and hence it served
the purpose of analyzing how the indices perform on the extremes. Two cases of recent
democratic backsliding that have already been discussed at length in this contribution, Hungary
and Poland in the 21% century, presented a great opportunity to assess how these indices react
in the middle of the spectrum.
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Figure 3- Index development over time for Germany Germany, for starters, was an

100- example of potential pitfalls of narrow
conceptions of democracy. As Figure 7

shows, during the 1920s and early 1930s
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the results of the SVM indices herein
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0w~ | . | . created. The index to penalize this
v T e - - regime the most was the narrowest SVM
index, based solely on the Electoral Regime. The one to penalize it the least was the SVMDI.
This underscores the importance of a solid theoretical basis for variable selection. Though both
indices are minimalistic, the SVM index based on the Electoral Regime considered the fact that
during many years of the Weimar Republic there were comparatively serious issues of voting
irregularities and, particularly in the later years, with non-state electoral violence (Coppedge,
Gerring, Knutsen, Lindberg, Teorell, Alizada, et al., 2021; Schumann, 2001). In fact, in the
variables related to correctly organized, free and fair elections, the Weimar Republic failed to
achieve the highest score in any of its metrics (Coppedge, Gerring, Knutsen, Lindberg, Teorell,
Alizada, et al., 2021). However, by focusing mostly on ratio of voters in relation to population
and shares of seats in parliament, the SVMDI gave it a near perfect score (Grundler & Krieger,
2021). The other, broader indices gave the Weimar Republic a slightly better score, since it did
score relatively higher in other metrics related to Civil, and Political Rights, and Horizontal
Accountability (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Alizada, et al., 2021).
Thereafter, all indices followed similar trends, though not exactly the same. For the reasons
mentioned above the SVMDI gave post-war Germany at times a perfect score, whereas the
other three indices did not. The Electoral Regime Index rose fairly quickly after 1949 as well,
probably due to its aforementioned narrow conceptual focus. The broader indices rose more
slowly, likely due to Germany’s comparatively lackluster score in some metrics related to Press
Freedom and Civil Rights (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Alizada, et al.,
2021).
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Hungary and Poland in the 21 century, as shown in Figure 8 and Figure 9 respectively,
were examples of another issue related to narrow conceptual breadth. Considering what was
discussed in Section 2, it is not impressive, for instance, that Hungary declined in all indices.
However, the decline was steeper in the two conceptually broader indices. This was probably
due to the steep drop in variables related to Horizontal Accountability. However, recent issues
with the electoral process (Bayer, 2022) have brought the Electoral Regime SVM index even
further down than the broader conceptions. The SVDMI, hence, has also decreased, though not
nearly to same extent, likely due to the same conceptual issues described previously. While the
other indices dropped by almost four tenths, the SVDMI, reached its zenith at a near perfect

democracy in around 2008 and dropped less than two tenths by 2019.

Figure 5 - Index development over time for Hungary Figure 5 - Index development over time for Poland
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Poland, in the same time period was an even better example of this dynamic. For most
of the 21 century all indices categorized Poland in the top tenth of the scale. However, for all
of them with the sole exception of the SVMDI, the early 2010s saw a slow decline in the indices.
By the middle of the decade the two broader indices went into a steep decline, likely due to the
issues discussed in Section 2, related to its judiciary. This is supported by the fast decline of
variables related to Horizontal Accountability, which the two narrower indices do not consider.
The SVM index based on the Electoral Regime only drops when the capacity and, more notably,
the autonomy of the EMB go down. The SVDMI, however, stayed comfortably in the top tenth,
and mostly ignored these developments. This shows a big conceptual gap in the original

SVDMI, that was not missed by the other indices.
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6. Conclusion

Measuring democracy is not a straightforward task, but it is of paramount importance.
To measure it, one requires “an operational definition of democracy precise enough to classify
specific countries as we observe during particular historical periods” (Pérez-Lifian, 2017, p.
86). Furthermore, if this definition is not well thought out, this conceptual low standard might
lead to unreasonable results. “In other words, gradations of democratic quality cannot be
detected” (Geissel et al., 2016, p. 572). A similar dynamic plays out when it comes to the
aggregation. One needs a way to aggregate the characteristics of democracy so as to come up
with reasonable results (Grindler & Krieger, 2016, 2021). This is a major issue and point of
contention in the current landscape, as described in Section 2 and evidenced by the current
literature (Grindler & Krieger, 2021). One can employ a concept of democracy of a high
standard and still come up with unreasonable results due to a problematic aggregation.
Conversely one can employ a well theorized aggregation and still be faced with unreasonable

results, due to a poor selection of characteristics.

Conceptualization and aggregation, hence, are central issues in this debate (Grundler &
Krieger, 2021). This contribution by no means attempted to outright solve these issues.
However, it did attempt to employ and improve upon novel methods of aggregation, specifically
machine learning in general and SVM regression in particular. In recent years such tools have
increasingly been employed in the attempt to measure democracy (Grindler & Krieger, 2016,
2020, 2021). However, one could argue, they are still in their infancy in this field. The
contribution herein provided was to show potential benefits of such methods in relation to an
established aggregation method, as well as expand on its potential by employing broader
definitions of democracy than had hitherto been used.

Hence, in that effort, the aggregation function was isolated as a factor of influence in
the indicator, by selecting a prominent index, i.e. the EDI, using the same variables as it does,
calculating the SVM index, and comparing the two. This comparison indicated that two
variables, the only ones that were either manually coded or objective, had a very high degree
of influence over the resulting EDI, as opposed to other variables. This happened, despite overt
efforts in the aggregation process to reduce their influence (Coppedge, Gerring, Knutsen,
Lindberg, Teorell, Altman, et al., 2021; Coppedge, Gerring, Knutsen, Lindberg, Teorell,
Marquardt, et al., 2021). Observations that had low scores on the other variables were given a

relatively high overall EDI, because the aforementioned two characteristics had high scores.
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The SVM index, on the other hand, could use all manually coded, objective, and low-level
indices to calculate the result, without needing prior aggregation into mid-level indices. This
does not mean that every variable had the same effect, but that no arguably arbitrary decision
in that regard had to be made a priori. Hence, this further confirms that the aggregation method
of the SVM provided a benefit, as it removes the necessity for arbitrary decisions as to the
unknown relationship between characteristics and shifts that responsibility into the context of
nonlinear optimization (Grundler & Krieger, 2016, 2021).

The conceptualization issue, on the other hand, is harder to improve as it is often
contextual (Bjgrnskov & Rode, 2020; Grindler & Krieger, 2021; Gutmann & Voigt, 2018).
There are usually two counteracting interests. If a concept is too broad, it might conceptually
overlap with the object of study. Furthermore, the broader a concept is the more likely it is that
there are gaps in the data and that, hence, the coverage of the resulting index is restricted in
terms of the number of countries and timespan, which, as shown in Section 2, is also a detriment.
However, if the conceptualization is too narrow, then the index might be unable to identify
variations in the gradation of democracy. Section 5 exemplified both of these issues by
comparing SVM indices composed of different breadths of democracy to each other, as well as
to the existing SVMDI (Grundler & Krieger, 2021) which has a narrow conception. This
comparison took place in the form of three cases. They exemplified why, despite an
improvement in aggregation, it is paramount to apply it to high-standard input variables.
Without that, no matter how effective the aggregation might be, the index might be unable to
identify variations in the gradation of democracy. The SVMDI overlooks serious issues that
even the SVM index with the narrowest conception of democracy was able to capture. While
the objective of the SVMDI was to avoid conceptual overlap, it also often gave completely
unreasonable scores. Though covering all countries in the dataset does not fall under the
purview of this contribution, many are notable examples of this dynamic. Beyond the cases
mentioned in Section 5, Russia in 1999, for instance was given by SVMDI a score only 0.05
shy of a perfect democracy (Griindler & Krieger, 2021). This not only contradicted established
democracy indicators (Coppedge, Gerring, Knutsen, Lindberg, Teorell, Alizada, et al., 2021),
it also contradicted real political issues at the time (Riasanovsky, 2022), as well as the indices
herein developed.

Despite the comparative large number of variables, the SVM index based on all
internally embedded regimes was capable of identifying variations in democratic quality, when,
for instance, the independence of the judiciary was restricted. This was shown by the cases of

Hungary and, particularly, Poland. Despite the high number of characteristics, the SVM
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regression was able to analyze them effectively and assess the quality of democracy and was
sensitive to changes in individual regimes. On the other hand, the fully embedded SVM index
suffered. While it did also come up with reasonable results that were often in line with the
internally embedded SVM index, the externally embedded variables played a very small role in
the result and the index had to be restricted substantially in terms of coverage.

This contribution then showed that a machine learning based approach to measuring
democracy can be applied to broader conceptualizations of democratic regimes and still
effectively identify variations of democratic quality. Furthermore, its aggregation method has
proven itself capable of aggregating a large number of characteristics without a priori arbitrary
decision on aggregation. While it improved the aggregation concern, this contribution also
showed that one cannot escape the issue of conceptualization. It is paramount to base the
decision on which characteristics to include on a solid theoretical basis. A too narrow approach
might lose its ability to identify variations and a too wide approach might restrict the number
of observations that can be analyzed. This contribution attempted to alleviate the issue of
conceptual overlap, by providing future researchers with the option to focus their
conceptualization on specific regimes or contexts inherent to the concept of Embedded
Democracy (Merkel, 2004). This somewhat modular approach allows researchers to isolate
variables that do not overlap with their object of study, while still keeping as many
characteristics as possible and without have to be overly concerned with how to aggregate them.

The field of machine learning is improving rapidly, and hence future research could
contribute by employing new or alternative techniques in the effort of measuring democracy.
The role of individual regimes of democracy as established by Merkel (2004) could be further
investigated individually, a limitation that this contribution did not address. This contribution
was also limited by the fact that observations were treated individually by the SVM regression,
which did not consider that all of them belong to a specific country and timeseries. There are a
series of robustness checks that have not been conducted, e.g. using alternative priming data or
using incorrect labels. Furthermore, while there is consensus on the level of democracy of
countries on the ends of the scale, there is disagreement on exactly how democratic/autocratic
they are.

This is by no means whatsoever a definitive index to measure democracy. However,
this contribution attempted to improve upon existing measures and methods and hopefully
inspire future research to better identify variations in the quality of democracy.
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7. Abbreviations

Abbreviation

Definition

AF

ANRR

ASEAN
BFAM
BMR
CL
Cso
DD
ECSC
EDI
EEC
EMB
EU

FH
GDP
LIED
MERCOSUR
ML
NATO
oLs
PR

RBF
SVMDI
uDSs
USSR
V-Dem
SVM

African Union

Acemoglu-Naidu-Restrepo-Robinson
indicator

Association of Southeast Asian Nations
Bayesian Factor Analysis Model
Boix-Miller-Rosato indicator

Civil Liberties

Civil society organization
Democracy-Dictatorship Indicator
European Coal and Steel Community
Electoral Democracy Index

European Economic Community
Election Management Body

European Union

Freedom House

Gross Domestic Product

Lexical Index of Electoral Democracy
Southern Common Market

Machine Learning

North Atlantic Treaty Organization
Ordinary Least Squares

Political Rights

Gaussian Radial Basis Function
Support Vector Machine Democracy Index
Unified Democracy Score

Union of Soviet Socialist Republics
Varieties of Democracy

Support Vector Machines
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9. Appendix

9.1.R Functions

# Thiz funertion was created to more gazily downlead different indeces
downloadDem <- function(data source, fh_data - "FIH_hiat", dd_data -
"eol sheet”,

remove file - TRUE) |

# Freedom House
# There are different FH datasets and the fh_data parameter zpecifies
wiiich one to download
if([tolower [data sourcel —-— "fh"1 |
if(fh_data —-- "FIH_hist"}) |
download. file [url -
"htops:fSfreedomhouse orgfsitesfdefanlte/files/2021-02/
Country and Territory Ratings_and_Statuses_ FIW1373-2021. xlsx",
destfile — "fh.xlsx", method - "curl")

temp - read xlsx(file — "fh . xlsx", sheetIndex - 2, astartBow — 3)

colnames [temp) <- o["countew", apply (expand.greid(c ("PR", "CL",
"Status"),
c[1%72:1%491,18%33:2020),
l, paste, collapse-"."))

iflfh_data —-— "FIH_recent") [
download. file [url -
"mttps: S freedomnouse orgfaitesfdefaunlt/ files/2021-02/
B1]l data FIW_2013-2021 . xlsx",

destfile — "fh.xlsx", method - "cuel")
temp <- read . xlsx(file — "fh.xlsx", sheetIndex - 2, startBow — 2)
3
ifi(fh_data —-— "FIH_ aggregate’) |

dowilload. file (upl -
"attps S S freedonnouse orgfsitesfdefanlte/ files 2020027
Pggregate Category and Subcategory Scores FIW 2003-2021. x1sx",

destfile — "fh.xlsx", method — "curl™)
temnp <- read xlsx[file — "fh_ xlsx", sheetIndex — 2}
'
if[remove file —-- TRUE) |

file pemove ["fh._xlsx™)

# Y-Dem
ifltolower [data_source) —— "wdem") |
download.filefurl - "https://v-dem.net/mediafdatasets/Country Year V-
Dem_Full others R wll.l._zip",

destfile - "ydem.zip", method - "cupl™)
unzip | "vdem._ zip")

temp <- readROS [("Countey Year V-Dem Full+others B wll.l/v-Dem-Cr-
Full+fthers—-vwll_ 1l_pds™)

if(remove file —— TRUE) |
unlink ("Countey Year V-Dem Full+others R wll.1l/", recuraive - TRUE)
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file. remove | "vdem_ zip")

§ Polityy
if (tolower (data source] —— "polityv") |
download. file[url - "http:/f/WWW. systemlicpeace . obgfinscr/pSy201ld sav",

destfile — "polityY . sav", @method — "cuplm)
cemp <- read. zspss ("polityyosavw", teo.data. frame — TRUE)

if ([remove file —— TRUE] |
file remove ["polityY sav™)
i

$ ups
if(tolower (data_source] —-— "uds") |
download. file (url - "httop:/fwww. uinified-democracy—scores net/files/
2014031272 /uds_summary . csv.ge",
deatfile - "uds summary. csv.gz")

temp <- read.table ("uds summary.csv.oge", header - T, sep - ", ")

if (remove file —— TRUE] |
file.remove ["uds summary.csv.gz")
i

¥ OO
# There are different DD datasets and the dd_data parameter specifies
witich one to downleoad
if (telower [data_source) —— "dd") |

download file(url -
"http: S fwww_ochristianbjeernskov comn/wp-content/uploads /2020/0%/
EjsCIiEdrnskov-Rode-integrated-dataset-v3 2 xlzsx",

destfile - "dd.xlsx", wmethod — "cupl™)
if(dd_data -- "reyg char") |
temp <- read excel (path - "dd.xlsx", sheet - 1)
boelae |
temp <- read_excel (path - "dd.xlsx", sheet - 3)
i
if (remove file —— TRUE] |

file pemove [("dd.xlsx")
i

retukn (temp)

¥ This funrction just farilitates the prinint of how far along a loop is
print_progress <- functionlc_state, max) |

print (paste (round((c_state/max)*100, digits - 2, "§"))
i
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f This funection runs tThe SYVM regression

# It needs identifying and support wvariahles, as well as varaibles for
the SyM

# regression, a dataset with the input data and a dataszet with the
priming

# observations
VM index <- functicon(swvm dataframe, id wars, support vars, swindata wvars,

peiming selec, save path - "") |
§ Combining all wariahleszs
var EWM <- c(id wvars,support vars, svidata vars)

# Extranting the priming observation from the dataset with input
variahles
priming_df <- svm_dataframe %>%
filter(iso year %in% priming seleciizso_year) %>%
select(-all ofic(id vars,support_vars)))

# Creating dataset to be filled with the data from the 2000 iterative
runs of

§ the 3VM regreszion

result full df <- svm dataframe %% select(all of (id vars))

# Loop that takes a sample of the priming data, trains the dataset,
applies it
# to the overall input data, iteratively 2000 times
for(i in Ll:2000) |
sample <- sample.split(l:nrowlpriming df), SplitRatio - runif(l
min—-0.2, max-0.5))

train «- subset(priming_df, sample--TRUE)

train_x <- train %>%
select [-vi2x_polyarchy)

train_ ¥ <- train[, "w2x_polyarchy"]
modell <- swvin(x — train X, ¥ - traln ¥, scale — TRUE, kernel -
"padial",
cost — 1, na.acticon - na.o@mdit, epzilon — 0.02%)
kesl - predict (meodell, svm df %=% select(-
all owic(id vars,support wvars,
"wix_polyarchy"))))

regult full df <- chind(result full df, resl)

colnames (besult full df) [neol [kesult full df)] <- paste("iter",i,sep -
print_ progress(i, 2000)

# Creating a reult dataset that will include the output data
result_output_df <£- svim_dataframe %>% selectfall of (c(id_vars,
"w2x_polyarcny") )]

temp_output_df <- data.frame [}
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# Loop that takes the 2000 prediction for each obhservation, takes the

median
# as wvalue of the 3VM index,
pereentiles

ralrualtes the standard deviatieon and all

for(j in l:nrowlresult full dfy) |
res veo <- as.numeric(result full df[j,7:nceol (pesult full d4f)])

temp obs df <- data.frame (med - median(res wvec), zd - sd(res weco),

-1, by - 0.01}

Cilguantile (res veo, probs - seq(from - 0, to

'

colnames (temp_ohs_df) [3:103] <- paste(seqg(from - 0, to - 100, by - 1]

npn,

sep — ")

temp_output_df <- rbind(temp output df, temp obs df)

print progeess(j, nrowl(result full df))

# EBinding the columns of the output with its identifying variables
besult outpurt df £- chind(kesult output df, temp output drf)

# Creating a list that includes the predicted values for all 2000

iterations

# for each chservation in the Full Result and the output data in the

Output
result ZWHM <- list]

Full Result - result_full df,

Output - result_output_df

# If statewment that szaves the result te an BDS file, should a path or

filename
f be specified
if (sawe_path - "") [

saveRDE (result SYM, save path)

¥ Returns thne result
return (Fesult SwH)

!
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9.2. RScript for priming data, SVM regression, and analysis

4444 Libraries #4448
librapy (dplye)
library [(tidye!)
lihrary [readxl)
library (el071)
lihrary [caTools)
lihrapy [ecountrycodel
library [haven
library (desce)
library (ggplot2)
libraryizoo)
library (ggplot2)
library (gypube)

#4444 Standard variables/datasets Fifé

vhem <- downleoadDem(data soukce — "vdem") § Custeoim funcetion ckeated to
casily download datasets

start year <- 1%1%
set. seed(44)
444 Section 4: Priming data BHfé

# Tnis wariable contains the variable names for all of the indicators used
te
} create the priming data with the extremes of the UDE and the EDI as well
as
# the wvariables used to check for consensus
var wDein <-—
c[Meountky name", "countey text id", "countey 147, "year", "COWcode",
"win polyarchy”, e uds mean", "e bolx kegime”,
"e democracy omitteddata,
"e lexical index","e p polity","e fh status", "e_ fh cl",
"e fh pe"l

priming selection <- vDem %=%
selectall_of (var_vDem)) =%
filter|year >— 1315

4 Finding the decile of the UDS scale
ten_p uds <- -(minfpriming selectieonfe uds mean, na.km - TRUE) -
max [priming selectionfe_uds_mean, na.rm — TRUE]) + 0.1

dercile UDS <- o
min(priming selectionfe_uds_mean, na.rm — TRUE)+ten_p uds,
max (priming_selectionde_uds_mean, na.rm — TRUE)-ten_p_ uds

)

priming selection <- priming selection %%
4 Filtering by the deciles of beth zcales

filter|
[g_uds_mean < decile UDS[l] | e_uds_wmean > decile UDS[2]) |
[w2x polyarchy < 0.1 | wix polyarchy > 0.2
1ER%
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f Correcting missing histeoprical isoldc codes

mutate (isodc - countryname ([countey name, destination - "iso3c")) &=%

mutate (isep3c - ifelse(isolc —- "Yemen People’s Pepublic", "rMD", isolc))
%=%

mutate (isede - ifelse(izode —— "Aepublice of Vietnam", "VvDAR", izndc)) %=%

mutate (iscde - ifelse(izsode —— "Zanzibar", "ERZ", isoldc)) &%

# Creating a dichotomous variable to idedatify democracies and
altocracies

¥ based on their EDI and UDS scokes
mutate (prim dem - 0) %>%
mutate [prim dem — ifelse(vix polyarchy > 0.2 &

iz . nalwix polyarchy!, 1, prim dem)) %>%
mutate [prim dem — ifelse(e uds mean = decile UDS[2] &
lis.nale_uds_mean), 1, prim_dem)) %>%

# Creating identifying wvariable and moving certain variables closer to
the
f first columns

mutate (iso_year - paste[isolc, year, sep — "_")) %>2%

relocate (o ("ignie”, "iso_year", "prim dem"), .after — COWcoode) %%

# Creating the FH score by calculating it using the CL and PR wvariables
mutate (fh_avy - le_fh ol + e fh pr)/2)

¥ Downleading the DD dataset

dd_index <- downleoadDem(["dd", dd_data - "reg char") %>%
} Correcting disparities in nomenclature
mutate (countey — ifelse(countey —— "Korea, People’s Republic",

"Morth Horea, countey)) =%

# Creating the isodc codes and using them to crkeate unigue ohservation
identifiers

mutate [isodc - countryname [country, destination — "isodc")) %=%

mutate [iso_year - paste(iso3c, year, sep — "_"))
f Bemoving columns with MAE [due te the format of the file some columns are
just blank)
dd_index <- dd_index[coldums (lis. na(dd_indexj) > 0]

# Creating the final priming selection dataszet by cowmbining the

priming selection

# with the DD dataset

priming selection <- priming selection %%
left join(dd index %>% select(iszo_year, Democracy), by - "iso year"] %=%
bepname (dd_index - Democracy)

Zection 4.1: Consensus §+
The following lines create tables uszsed to check for consensus between
f indirators

EEE

## Boix #4
crogsatab (priming selectiongprim dem,
priming selectionde democracy cmitteddatal

#F DD #4
crosstab (priming selectionfprim dem, priming selectieonidd index)

#f Lexical #4
crosstab (priming_selectionfprim_dem, priming selectionfe_lexircal index)

## FH R #
crosstab (priming_selectionfprim_dem, priming selectionfe_fh_status)

66



## Folity #f

crosstab (priming_selectionfprim_dem, priming selectionfe_p_polity)

#

§ Section 4_.2: Representativeness §

Downloading the 0D dataset that contailins regime information

dd_rey char <- downloadDem("dd", dd_data - "rey char")

#

Reimoving empty coluinns [again due to the formatting of the original file)

dd_reg char <- dd reg char[coliums[lis.naldd_reg chagl) > 0] =%

#

# Corrkecting disparities in nomenclature

mutate ([country — ifelse(country —— "Korea, People’s Republic",
"Morth Horea, countey)) =%

mutate [isodc - countryname [country, destination — "isodc")) %=%

mutate [iso_year - paste(iso3c, year, sep — "_"))

Creating a new file based on the priming selection that just contains

identifying

#

variahles and the dichotemous variabhle created in the previous sectieon

priminq_repr - priminq_selection Ex%

select [countey name, isodc, vear, lso_year, prim dem) 5%

# Joining the regime info datazet with the priming selection
left joinldd_reg char, by — "iso_year") %=%

bepname (dd_index - Democracy) E3%

# Removing observations that are not in the DD dataset

filter(lis.nal DD category 1) %=%
# Creating a character variahle for regime type from the original numeric
mutate [regime type — ifelse|
‘D0 regime -- 0, "Parliamentary democracy',
ifelse | DD regime —-- 1, "Mixed democracy",
ifelse | DD regime -- 2, "Presidential democracy,
ifelse [ DD regime  -- 3, "Ciwvilian autocracy',
ifelse | DD regime —-— 4, "Military dictatorsnip",
ifelse | DD regime’ -- 5, "Aoyal

dictatorship", HNA

i

] OEr%

mutate (regime_type - ifelse| DD regime’ «<- 3 & Communist —- 1,
"Communist dictatorship", regime type)) %>%

# Creating a character wariahle for election type from the original

nuime i
utate [
glection type - ifelse(electoral --— 0, "Moo elections”,
ifelzelelectoral —— 1, "Single-party electionzs",
ifelzselelectoral —— 2,
"Mon-democratic multi-party
elections",
ifelse [electoral —-— 3,
"Democratic elections™, ML)
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1O&=%
# Creating a character wvariable for whether there are electicns from the
original numeric
mutate (election type? - ifelse(election_type —— "Mo elections"”,
"Moo elections", "Elections")) %=%
# Creating a character wariahle for voting system from the original
ek ic
mutarte [voting syastem - ifelse( proportional woting ™ -- 1,
"PFropoktional, "Majoritarian)

# Creating dataset to check for regime length
reg length <- read excel |
"data/fAutocracy Dataset/GWF RButocratic Regimes 1.2/GWE BRl1l Politircal
Begimes Case List._®ls",
sheet — 1)
f Bemoving uneeded columins
reyg_length <- reqg_length[,1:3] &=%
§ Correcting disparities in nomenclature

mutate [Countery — ifelse(Country —- "Lietchtenstein", "Liechtenstein",
Countey)) %>%

mutate [isodc - coudtevyname (Countey, destination — "isode", wakn — E)) =%

mutate (isede - ifelse(izodec —— "vYugeoslavia", "SREEB", isoldc)) %=%

mutate [isede - ifelse(isedec —— "Crzechoslovakia", "CZE", isodc)) %=%

mutate [isede - ifelse(isede —— "Republic of Vietnam", "VDR", izodc)) %2%

mutate [isodc - ifelse(izodc —— "rYemen People’s Republic”", "rMD", izodc))
%=%

mutate (isodc - ifelse(isoic —— "German Democratic Republic”, "DOR",
isodc)) &%

mutate [isodc - ifelse (Countery —— "Cen African Rep”, "CAE", iscdc)) %=x%

# Remeoving empty Fows
filter[lis_nalCountey)) %=%
f Establishing 2014 as ending year

mutate ["end wr' - ifelse(is.nal end we' ), 2014, "end yr 1) %%
§ Caleulating total length
mutate (Lot length - ‘end vy’ - "beg ye')

§ Creating the final regime length dataset by running & loop Chat creates a
# country and vear observation for esach reglme
keg length final <- data.frame()
for(i in l:nrowleeqg lengthl)) |
year seq <- seq(from-reg lengthi beg ye [1], to-reg lengthi end ye [1])

temp_df <- data. frame|
Countey — reqg lengthiCountey[i],
isode - rey lengthiisoldc[i],
Year - year seq,
tot length - reg lengthitot length[i]
1 O%=%
# creating regime lengtn up to the date of observation
wutate (cur_ length - year - reg lengthd beg ye' [i])

reg_length_final <- rbind(reg length_final, temp df)

¥ Creating identifying wariahle for the regime length dataset
reyg_length_final <- reg_length_final %>%
mutate (iso_year — paste(isoldc, year, sep — "_"1)
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# Joining the regime length dataset with the priming_selection
priming_ selection <- priming selection %%
lefr_join|
keg length final %=%

wutate (iso_year - paste(isoldc, year, sep — "_ ")) &>%
select[iso_year, tot_length, cur lengthl,
by - "iso wear"

# In the following section the countries are checked for thelr reglme
characteristics

¥ Two tables are ralculated: one with absolute numbers and one with
percentages

¥ for both democracies and autocracies

$f butocracies #4
FE# Dictatorship type: #44
table [priming repriregime type [priming repriprim dem--0])
round [prop_table |
table [priming repriregime type[priming repriprim dem--0])
}*l00, digits - 2)

Fff Electoral Svatems: #8#48
¥ Whether there are election oF not
table (priming reprielection typel [priming repriprim dem-——0]1)
round [prop.table |
table [priming reprielection typel [priming repriprim dem-—0]1
1*#100, digits - 2)

¥ Type of election system
table [priming reprielection_type [priming_repriprim_dem—-0])
round [prop_table |

table [priming reprjelection_type [priming reprdprim_dem—-0])
1*100, digits - 2)

b§ Democracies:
FffDemocrary TyVpe:
table [priming repriregime Type [priming repriprim dem-——1]1
round (prop.table |
table [priming keprkiregime type [priming repriprim dem-—1]1
1*#100, digits - 2)

FEfrmount of chambers:
table (priming reprd Mo, of chambers in
parliament’ [priming repriprim dem——1])
round [(prop . table [
table (priming reprd Mo, of chambers in
parliament’ [priming reprdprim dem——1])
}*l00, digits - 2)

fhEvoting System:
table [priming reprivoting system[priming repriprim dem--1]1
round [prop_table |
table [priming reprivoting system[priming reprdprim_dem—-1])
1*100, digits - 21

fELength for Butorcracies and Democracies:
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f The length is checked by running a summary function for demeocracies and
autocraries
§ separately
FEETotal length:
tapply (priming selectionftot length,priming selectiondprim dem, summary)

FEfCurrent length:
tapply (priming selectiondeur length, prlming selectionfprim deiw, sumnary)

FRERE Section 2.1: Aggregation comparison with EDLD #844

f List of mid-level indices and thelr constituting low-level indices
polyarchy list <- list|

w2¥x_frassoc_thick - c(["wZpsparban_ord", "wipsbars_ord", "v2psoppaut_ord",
"ylelpulpar ord", "vilczseeorgs","vilcsreprss"),
v2xel frefair - c("vZelembaut", "w2elembeap", "v2elrgstrey_ord”,

"wlelvotbuy ord",
"wlelirrey ord", "wilelintim_ord", "vielpeace ord",
"wlelfrfair ord"),

w2x_freexp altinf - co(["w2Zmecenefm", "vZmeharjen", "wimebias",
"ylineslfcen",
"gpecplit", "y2merange", "w2eldiscm", "vwZcocldiscw",
"y2elacfree")
]
# Identifying wariables
id vars <- c("country name”, "country text id", "countey id", "iscic”, "year",

"igzo year")

f Wariables used for the ZVM regression
swin_data_wars <- c["v2x_polyarchy",

"ulpsparban_ord", "v2pshars_ord", "viIpsoppaut_ord",
"wlelmulpar ord", "v2cseeorys',"wicsreprss',

"y _suffe",
"wlelembaut”, "wZelemboap”, "vilelrgstey ord?,
"ylelvothuy oed",
"wlelirreg ord", "wZelintim eord", "vielpeace oed",

"wZlelfrfair ord",

"wix_elecoff",

"ylmecenefm", "v2meharjrn", "v2mebias", "v2meslicen",
"gpecprlit", "y2merange", "w2eldizcm", "vi2cldiscw",
"wiclacfree"

¥ Support variables needed for adaptations to V-Dem's coding rules
support_wvars <- cl["wiZx_elecreg”)

$ Complete wvariable list
war BWM <- co(id_wars,support_wvars, svi_data vars)
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f Creating the dataset teo be used in the 32VM regression from the ocriginal
Yy —Dein
§ dataset
swin_df «- wDem %>%
§ Creating izoldc identifying wvariable
mutate (isoic - countryname (countey name, destination - "iso3c")) &=%
# Correcting disparities in nomenclature

mutate (isodc ifelse (izoidc "rugoslavia™, "SREB", izodcl) =%

mutate (isede - ifelse(isedec —— "Crechosleowvakia", "CIE", izodc)) %=%

mutate [isede - ifelse(isede —— "Republic of Vietnam", "VDR", izodc)) %2%

mutate [isodc - ifelse(isodc —— "Yemen People’s Republic”", "rMD", isodc))
%=%

mutate (isodc - ifelse(isoic —— "German Democratic Republic”, "DOR",
isodc)) &%

mutate [isodc - ifelse(iscdc —-—- "Zanzibap", "ERZ", isodcll &%:x%

# Filtering for the start year and removing observations without an EOI
seore

filter (year »>- start_year, !is.nal(vi2x_polyarchy)) %=%
# Creating identifying wariable for each observation
mutate[iso_year - paste (isodec, year, sep - “_”jj ]

§ Selecting the needed variahles
select (all of (var SVHMI) %x%
# Relocating certain variables for better wisuvalization

belocate (¢ [("isedce”, "iso wear"], .after - countey id) %=%
# Grouping by countey name so that operations aren’'t conducted cross
colntEy

group by [countey name! %=%
# Filling missing electoral wariables as mentioned by V-Dem's coding
rules

mutate (w2elmulpar ord - ifelse(v2x_elecreg -- 1,
na.lecf(v2elmulpar ord, na.em — E), 0})
&=%
mutate (w2elrgstry_ord - ifelse (v2x_elecreg -- 1,
na.leocfivielrgstey ord, na.vm - E), 0])
%=%
mutate (w2elvotbuy ord - ifelse(wix elecreg —— 1,
na.locfivielvotbuy ord, na.va - E), 0]]
%=%
mutate [v2elivreyg obd - ifelse(vix elecreg —— 1,
na.locf(v2elirreg ord, na.rim - E), 0)) %>%
mutate [vlelintim okd - ifelse(vix elecreg —— 1,
na.locf(vZelintim ord, na.rm — E), 0)) %>%
mutate [vlelpeare ord - ifelse(vilx elecreg —— 1,
na.locfivielpeare_ord, na.rm - EF), 0)) %=%
mutate (w2elfrfair ord - ifelse(wix elecreg —- 1,
na.locfivielfrfair ord, na.va - E), 0]]
%=%

# Filling up electoral wariables that did not have an election in the
firat veakr
# of the dataset

fill (e ("w2elmulpar okbd", "vlelkgstrey ord", "wilelvothuy oed",
"wlelirreg ord’,
"wlelintim ord", "wilelpeace_ ord", "wZelfrfair ord"), .direction -
Tup"l Ex%
# Filling missing party variabhles as mentioned by V-Dem's rcoding rules
mutate (v2psoppaut_ord - ifelse(v2psbars_ord <— 1 & is._na(vZpsoppaut_ord),

Df
v2psoppaut_oed)) %>%
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mutate (v2elewbrap - ifelse (v2X_elecreg —— 0 & is.na(vZelembeap), 0,
vielembrap)l) %=%

mutate (w2elewbaut - ifelse(v2¥_elecreg —— 0 & is.na(vZelembauc), 0,
v2elembaut)) %>%

§ Interpolating missing data

mutate (vZ2mebias - na.spline (v2mebias)) %=%

mutate [(v2merange — na.spline (v2Zmerange)) %%

mutate [(v2mehakjrkn — na.spline [v2meharjenl) %%

mutate [(Vv2mecenefin - na.spline (v3mecenefim) ) %=%

mutate (v2elepbeap — na.spline (v@elemboap)) =%

mutate [W2mecrit - na.spline (v2mecrit)) %=%

mutate (v2x_suffr - na.spline(vZx suffe)) %=%

¥ Ungrouping before 5WM regression

ungroup [l §x%

¥ Removing still missing data

deop_nall

§ Punning 5vM funection created for the purpose of this rconteibution
SvM_index [svim_dataframe - swim_df, id_wars — id_wvars, support_vars -
Support vars,
swim_data vars - swin_data wars, priming selec - priming selection,
save path - "resultfresult SVH polyarchyd ADS")

§ Reading saved result
kesult EDL - peadROE ("kesultfresult SWM polyarchyd . R0 S0utput

# Creating a dataset with the rkesults of the 3VM regression, its delta from
¥ the EDI, and the input wvariables
graph EOI <- result EDI[,1:3] %=%

mutate (diff - wmed - w2x polyarchy) %=%

left_join(swiw_df)

f Sraling the data for graphical representation later on
graph_EDI_scaled <- graph EDI
graph EDI_scaled[,11:33] «<- scalelgraph_ EDI[,11:3%], center - F, scrale - T)

§ Heeping wariables that will net be averaged inte mid-level indices
graphi EOL_mid lewel <- graph EDI zcaled[, o ("countey name”, "izcodc”, "year",
"l year","vid polyarchy", "med",
"ALEET, "wdx suffe", "wix elecoff")]
f This loop creates mid-lewvel indices out of the scaled low-level indices
¥ (only for graphical representation)
for(i in l:lengthlpolyarchy list))|
temp «- data.frame [rowMeans [geaph EDI_scaled[,polyarchy lisc[[i]]]7]
colnames (temp) <- names [polyarchy list) [i]

grapn EDI_wid lewel <- chind(graph EDI_wmid lewvel, temp)
b

# Figures #

#f Figure 1 #4
agyg plot 1 <- ggplot(graph EDI, aes(x - med, ¥ — w2x polyarchy, color -
diffl) +
geom _pointfalpha - 0.3) +

geom_smooth [method — "la", color - "greea) +
scale _rcolor_gradient (low-"blue", high-"red") +
labs [y - "EDI", ® - "5vM Index") +
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guides ([color - guide legend(title - "Delta”))
agy_plot_1

§ Zaving plet asz a pog

pitg ["img S figueel  pag", res — 120, width — 700, height - 7009
agy_plet 1

dev . off[)

FfE Figure 2 #4
agy_plet 2 <- graph EDI %>%

filter (igsndc —— "DEO") %%

select [isodc, year, viIx_polyarchy, med) %=%

rename [EDL — w2x_polyarchy, "SWM Ind - med) %>%

pivot_longer(cols - c["EDL", "SVM Ind")) %>%

as . data_ framel.) %:=%

ggplot [aes (X - year,y — walue, color - name)) +

fggplot (aes (X — wyear,y — walue, linetype - namel)] +

geom_linel(size — 1.2, alpha — 0.8) +

labs (v — "Secore, ® - "Year") +

guides [ecolor — guide legend(title - "Index")] +

scale color wanual (values—c("#330000", "40000G6E"))
agy_plet 2

pivg [ "img/ figure? pag", res — 120, width - 700, height — 7000
agy_plet 2
dev . off[)

#f Figure 3 44
agy_plot_3 <- graph_ EDI %>%

filter (isede —--— "RUS") %x%

select (iso3e, year, v2x_polyarchy, med) %=%

rename (EDI - w2x_polyarchy, 5w Ind — med) $>%

pivet_longer [cols - c["EDL", "5VM Ind")) %=%

as . data framel.) %>=%

gyplot [ags (¥ - year,y — walue, color — nawme)) +

foggplot (ags (X — weark,v — wvalue, linetype — namel) +

geom linelsize — 1.2, alpha — 0.6) +

labs (v — "Secoke", X — "Year") +

guides [colok — guide legend(title - "Index")] +

scale color manuval [values—c ("§230000", "4O0000EE"))
agy_plot_3

pitg ["img S figueed pag", res — 120, width — 700, height - 7009
agy plot 3
dev . off[)

Ff Figure 4 #§

agy_plet 4 <- graph EDI mid level %=%
filter [isndec —— "RUS") %%
gelect (o ["year”, "ywlx suffr", "vix elecoff", "wix frassoc_thick","wlxel frefair”,
"wix_freexp altinf")) %x%
pivot_ longer (cols - o ["w2x_suffer", "vix_elecoff", "vix_frassoc_thick",
"yluel frefair", "w2x_freexp_altinf")) %=%
as . data._ framel.) %>%
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ggplot [aes (¥ - year,y — walue, color - name)) +

geom_linelsize — 1.2, alpha — 0.8) +

labs (v - "vwalue", = - "vYear") +

guides [color - guide legendititle - "variable"))
agy plot_4

pitg ["img S figueed  pag", res — 120, width — 700, height - 7000
agy_plet 4
dev . off[)

#f Figure S #4
agy_plet 3 <- graph EDI %>%

filter [isndec —— "COL") %>%

select (iso3ec, year, v2x_polyarchy, med) %>%

rename [EDL - w2x_polyarchy, "SWM Ind - med) %>%

pivet_longer [cols - c["EDL", "5VM Ind")) &=%

as . data._ framel.) %>%

ggplot [aes [ - year,y — walue, color - name)) +

foggplot (aes (x - wear,y — walue, linetype - namel)] +

geom linelsize — 1.2, alpha — 0.8) +

labs (v — "Score", X — "Yeap") +

guides [color — guide legend(title - "Index")] +

scale color mandval (values—c ("§230000"°, "40000EBE"))
agy_plet 3

pivg [("img/ figures pog", res — 120, width — 700, height — 700%
agy_plet 3
dev . off ()

BE Figure B #4

agy_plot_B <- graph EDI_mid_level %=%

filter (isede —-— "COL") %>%
gelect (o ["year"™, "w2x suffer", "vix elecoff", "vix fraszsoc thick","w2xel frefaire",
"y2x freexp altinf")) %>»%

piwet looger (cols -
c[Ty2E sUffe", "w2x elecoff”, "yvilx frazsoc thick", "wilxel frefaire”,

"2y freexp altinf")) %>%
as . data. . frame.) %>%
ggplot [aes (¥ — vear,¥ — value, color — name))] +
geom linelsize — 1.2, alpha — 0.6) +
labs (v - "vwalue", = - "vYear") +
guides [color - guide legendititle - "variable"))
agy _plot B

pitg ["img S figueeld. pag", res — 120, width — 700, height - 7000
agy_plet B

dev . off[)

FEEE Section 5.2 BVM Indices #4844

¥ Loading the variabhle list as they relate to Embedded Democracy
svim_data table <- read_excel ["data/SvM wariables.xls®x")

$ Internally embedded §
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f variables used for the 5VM regression
svim_data wvars <- co(svin_data_ tablefCode [svin_data tablefEmbeddedness --
"Internalh],

"w2x_polyarchy)

§ Identifyving wariables
id wars <- o ("countey name”, "countey text 1d", "countey id", "isceic”, "year",
"izo_ year")

¥ Wariables used for the 5VM regression
support vars <- co["w2x_elecreg", "wlexhoshog", "vZlgbicam")

# Complete wariable list
war BWM <- co(id_wars,support_wvars, svi_data vars)

f Creating the dataset teo be used in the 5VM regression from tChe original
Yy —Dein
§ dataset
swim_df «- wDem %>%
§ Creating izoldc identifying wvariable
mutate (isodc - counteyname [countey name, destination - "isodc")) %»%
# Correcting disparities in nomenclature

mutate (isodc ifelse (izoidc "rugoslavia™, "SREB", izodcl) =%

mutate (isede - ifelse(isedec —— "Crechosleowvakia", "CIE", izodc)) %=%

mutate [isodc - ifelse(izodc —— "Republic of Vietnam", "VDR", igode)) %%

mutate [isodc - ifelse(isodc —— "Yemen People’s Republic”", "rMD", isodc))
%=%

mutate (isodc - ifelse(isoic —— "German Democratic Republic”, "DOR",
isodc)) &%

mutate [isodc - ifelse(iscdc —-—- "Zanzibap", "ERZ", isodcll &%:x%

£ Removing empty wariables related teo the DDR before its formal founding
in 1949

filter (! [iso3c —-- "DDOR") | year > 1%48) %=%

§ Filtering for the start year

filter (year »>- start year] %>%

# Creating identifying wariable for each ohservation

mutate (iso vear - paste(isode, vear, sep — " ")) %%

f Selecting the needed variables

select(all of [var SVM)) %=%

# Relocating certain variables fop better wisuvalization

relocate (o [("isodc”, "iso wyear"), .after - countey id) %=%

# Grouping by countey name so that operations aken't conducted cross
countey

group by (countey name] %=%

# Filling wissing electoral variabhles as mentioned by V-Dem's coding
rules

mutate [v2elmulpar ord — ifelse (vix _elecrey —— 1,

na.locf(vZelmllpar ord, na.ewm — E), 0))

%=%
mutate [vlelrgstky ord — ifelse(vix elecrey —— 1,
na.locf(vZelrgstey ord, na.kwm — E), 0))
%=%
mutate [v2elvotbuy ord — ifelse(vix _elecreg —— 1,
na.lecf(v2elvotbuy ord, na.em - E), 0))
&=%
mutate (w2elivrreg ord - ifelse [v2x_elecreg -- 1,
na.locfivielirreg ord, na.rm — E), 0)) %=%

75



mutate (w2elintim_ord - ifelse [v2x_elecreg -- 1,

na.leocfivielintim ord, na.rm - E), 0)) %=%
mutate (w2elpeace ord - ifelse(v2x_elecreg —-— 1,
na.locfivielpeare_ord, na.rm - EF), 0)) %=%
mutate (w2elfrfair ord - ifelse(wix elecreg —— 1,
na.locfivielfrfair ord, na.va - E), 0]]
%=%
# If HoS and HoG are the same, both have the same value
mutate (w2exctlhyg 0 - ifelselviexhoshog —— 1, w2exXetlhs 0, w2exctlhg 0))
%=%

# Filling up electoral variables that did not have an election in the
first year
# of the dataset

fill (e ["v2elmulpar ord", "v2elrgstry _ord”, "w2elvotbuy ord”,
"wlelirreyg ord",
"w2elintim ord", "vZelpeace ord", "vZelfrfair ord"), .direction -
Tup") &x%

# Filling wmissing party and legislature wariahles as mentioned by v-Dem's
coding rules

mutate (v2psoppaut _ord - ifelse(v2psbars ord €— 1 & is._na(vZpsoppaut_ord),
o,
v2psoppaut oed)) §x%
mutate (wv2lggstexp okd - ifelse(w2lgbicam —— 0,0, ,w2lggstexp oed)) %=%
mutate (wv2lginvatp okd - ifelse(v2lgbicam —— 0,0, vw2lginvstp_oed)) %=%

§ Interpolating wmissing data
mutate (v2lgbicam — na.approxX|v2lgbicam, na.em — E)) %§=%

mutate [v2x elecoff — na.approx(vix_elecoff, na.em — E}) &>%
mutate (w2x_suffr - na.splinelv2x_suffr, na.rm — F)) =%
mutate (v2elrstrct — na.approxlviZelrstrct, na.rm — E)) &>%
mutate (v2elembrap - na.splinelvZelembreap, na.rm — E)) &=%
mutate [v2elembant - na. spline [v2elembant, na.rm — EFI) &=%
mutate (v2meharjrn — na.spline [v2meharjrnl)l %2%

mutate (v2mecenefm — na.spline [v2mecenefm) ) %>%

mutate (v2meslfren - na.splinel(vZmeslfcen, na.rm — E)) &%
mutate (v2exrescon — na.splinel(vZeXrescon, na.rm — E)) &>%
mutate (v2jucomp — na.spline (v2jucomp, na.-rm — F1) &>%
mutate (v2juheccomp — na.spline(v2juhecomp, na.rm — E)) &>%

mutate [(v2juhecind - na.aspline(w2juheind, na.em — El) =%

mutate [(v2junciod - na.apline(w2juncind, na.em — El) %=%

mutate (W2lggstexp okd - na.approX (v2lggstexp ord, na.kiw — E)) 5%
mutate (W2lginvstp okd - na.approX(v2lginvstp ord, na.kiw — E)) 5%
¥ Ungeouping before S5VHM regression

ungroup [} §>%

§ Bemoving still wmissing data

drop_na ()

§ Running =2vM functicon created for the purpose of this contribution
VM index (swin_dataframe — svm df, id wars — id vars, sUupport wars —
SUppobt vars,

sum_data wars - zvin data vars, prilming gelec — priming selection,
save _path - "resultfresult SWM Intern embd RDST)

$ Electoral Pegime #

f variables used for the 5VM regression
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svim_data wvars <- colsvin_data_ tableiCode [svin_data tablefRegime --—
"Electoralh],
"w2x_polyarchy)

§ Identifying wariabhles
id wars <-
c[Meountey name”, "countky text id", "countey id", "isedc", "year", "iso year")

§ variables uszsed for the SVM regression
support vaks <- o["w2x_elecreg”, "wiexhoshog", "vilgbicam")

# Complete wariable list
war SWM o <- c(id wars,support vars, svi data vars)

# Creating the dataset to be used in the BYM regression from the original
WV—Dem
f dataset
suin_df <- wDem %>%
f Creating iscoldc identifying variahle

mutate (isodc - countryname ([countey name, destination - "ise3c™)) &=%

§ Correcting dizsparities in nomenclature

mutate (isodc - ifelse(iscdc -——- "Yugoslawia", "SRE", isoldc)) &=%

mutate [isede - ifelse(isedec —— "Crzechoslovakia", "CZE", isodc)) %=%

mutate [isede - ifelse(isede —— "Aepublic of Vietnam", "VDA", isodc)) %=%

mutate [isede - ifelse(isode —— "Yewen People’s Fepublic", "¥MD", iszsodc))
%=%

mutate (isodc - ifelse(iscic —— "German Democratic Republic”, "DOR",
isodc)) &%

mutate [isoic - ifelse(isodc —— "Zanzibap", "ERZ", izodcl) %%

¥ Filtering for the start year

filter [year »>- start year) %>%

# Creating identifying wariable for each observation
mutate (iso_year - paste[isolc, year, sep — "_")) %>2%

§ Zelecting the needed variahles
select(all of (var_35vM)] %=%

# Relocating certain wvariabhles for better wisuvaliration

relocate (o ("isn3e", "iso year"), _after - countey id) 5%
# Grouping by countey name 5o that operations aren’'t conducted cross
colntey

geoup by [countey name] %=%
# Filling wmissing electoral variables az mentioned by V-Dem's coding
rules

mutate [vlelrgstey ord — ifelse(vix elecreyg —— 1,
na.leocfivielrgstey ord, na.vm - E), 0])
%=%
mutate (w2elvotbuy ord - ifelse(wix elecreg —— 1,
na.lecf (v2elvotbuy opd, na.em — E), 0))
%=%
mutate [v2elivreyg obd - ifelse(vix elecreg —— 1,
na.locf(v2elirreg ord, na.rim - E), 0)) %>%
mutate [vlelintim okd - ifelse(vix elecreg —— 1,
na.locf(vZelintim ord, na.rm — E), 0)) %>%
mutate [vlelpeare ord - ifelse(vix elecreg —— 1,
na_locf(vZelpeace ord, na.rim — F), 01) %>=%
mutate (w2elfrfair ord - ifelse(wix_elecreg —-- 1,
na.lecf(v2elfrfair ord, na.em - E), 0})
&=%
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# Filling up electoral wariables that did not have an election in the
first year
f of the dataset

fill (e ("wv2elrgstey ord", "vZelvotbuy ord", "vZelirreg ord?,
"wlelintim ord",
"wlelpeace ord", "wilelfrfair ord"), .direction - "up") %%

# Interpolating wmissing data

mutate [v2x elecoff — na.apprkoX(vix_elecoff, na.rm — E)) &>%
mutate (w2x_suffr - na.spline(v2x zuffr, na.em — E)) §>%
mutate [Uv2elrstret — pa.appkoX(vielestect, a.km — EF1) &=%
mutate (v2elembrap — na.splinelvZelembcap, na.rm — E)}) §>%
mutate [v2elembaut - na.spline [v2elembaut, na.rm — E)) &=%

¥ Ungrouping before 5WM regression

ungroup [l §x%

¥ Removing still missing data

deop_nall

§ Punning 5vM funection created for the purpose of this rconteibution

SvM_index [svim_dataframe - swim_df, id_wars — id_wvars, support_vars -
Support vars,
swim_data vars - swin_data wars, priming selec - priming selection,
save path - "resultfresult SVM elec regd RDS"

g Fully Embedded #

¥ Wariables used for the 5VM regression
svim_data wars <- colsvin_data_tableiCode, "w2x_polyarchy ")

§ Identifying wariables
id_wvars <- c("country_name", "country text_id", "countey id", "iseic”, "year",
"iso_year")

# wvariables used for the SYM regression
support vaks <- o["v2x_elecreyg”, "wlexhoshog", "vilgbicam")

f Complete variable lizst
war EWM <- c(id wvars,support vars, svin data vars)

§ Creating the dataset teo be used in the 5VM regression from Che ocriginal
Y —Dein
§ dataset
swin_df <- wDem %>%
# Creating isoic identifving wvariable

mutate (isodc - counteyname (codntey name, destination - "iso3c")) %=%

} Correcting disparities in nomenclature

mutate [isodc - ifelse(izodc —— "Yugoslawia", "SRE", isodc)) %=%

mutate [isodc - ifelse(iscdc —— "Crzechoszsleowvakia", "CIE", isodc)) %=%

mutate [isoic - ifelse(isoic —— "Fepublic of Vietnam", "VDR", isodc)) &%:>%

mutate [isodc - ifelse(isoic —— "Yemen People’s Republic”", "rMO", isodc))
&=%

mutate (ispdc - ifelse(isodec —-- "German Democratic Aepublic”, "DORAD,
isodc) ) %7%

mutate (ispdec - ifelse(ise3c —- "Zanezibar", "ERZ", isoldc)) %%
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£ Removing empty wariables related teo the DDR before its formal founding
in 1949

filter (! [iso3c —-- "DDOR") | year > 1%48) %=%

§ Filtering for the start year

filter (year »>- start year] %>%

# Creating identifying wariable for each ohservation

mutate (iso vear - paste(isode, vear, sep — " ")) %%

f Selecting the needed variables

select(all of [var SVM)) %=%

# Relocating certain variables fop better wisuvalization

relocate (o [("isodc”, "iso wyear"), .after - countey id) %=%
# Grouping by countey name so that operations aken't conducted cross
countey

group by [country name] %2%
# Filling missing electoral wvariables as mentioned by V-Dem's coding
rules

mutate (w2elmulpar ord - ifelse(v2x_elecreg —-- 1,
na.leocfivielmulpar ord, na.vm - E), 0]]
%=%
mutate (w2elrgstry ord - ifelse(wix elecreg —-- 1,
na.locfivielrgstey ord, na.via - E), 0]]
%=%
mutate [v2elvethbuy ord — ifelse (vix _elecrey —— 1,
na.locf(vZelvotbuy ord, na.ewm — E), 0))
%=%
mutate [vlelirvreyg obd - ifelse(vix elecreg —— 1,
na.locf(v2elirreg ord, na.rm — E), 0)) %>%
mutate [v2elintim ord - ifelse(vix elecreg —— 1,
na_locf(vZelintim ord, na.rim — F), 01) %>=%
mutate (wv2elpeace ord - ifelse [v2x_elecreg -- 1,
na.lecf(v2elpeace_ord, na.em — EF), 01) %%
mutate (w2elfrfair ord - ifelse(w2x_elecreg -- 1,
na.leocfivielfrfair ord, na.vm - £}, 0]]
%=%
# If Hof and HoG are the same, both have the same value
mutate (w2exctlhyg 0 - ifelse(viexhoshog —— 1, w2exctlhs 0, w2exctlhg 0))
%=%

# Filling up electoral wariables that did not have an election in the
firat veakr
# of the dataset

fill (e ("w2elmulpar okd", "vlelkgstey ord", "wilelvothuy oed",
"wlelirreg ord’,
"wlelintim ord", "wilelpeace ord", "wZelfrfair ord"), .direction -
Tup") &x%

# Filling wmissing party and legislature wariahles as mentioned by v-Dem's
coding rules
mutate (v2psoppaut okd - ifelse(v2psbars opd <— 1 & is.na(vipsoppaut_ord),

o,
wZpsoppaut ord)) %%
mutate (Wv2lggstexp okd - ifelse(v2lgbicam —— 0,0, vw2lggstexp okd)) %=%
mutate (Wv2lginvatp okd - ifelse(v2lgbicam —— 0,0, w2lginvsatp_okd)) %=%
¥ Interpolating missing data
mutate [W2meharjrn — na.spline (v2meharjrnll &=%
mutate [v2necenefm - na.spline (v2mecenefml ) &%=%
mutate (e_peedgini - na.spline(e_peedgini, na.rm — F1) §2%
mutate (e_migdppe - na.splinele_migdppe, na.em — F)) &=%
mutate (e_pelifeex - na.splinele_pelifeex, na.rm — F)) §2%
mutate (v2ecsprtept - na.spline(vZ2espetept, na.rm — E)) &=%
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mutate (v2elembrap - na.splinelvZelembreap, na.rm — E)) &=%

mutate (v2elembaut - na.splinel(vZelembaut, na.rm — E)) &=%
mutate (v2elrstret - na.approXvilelrstret, na.rm — E)) &>%
mutate (w2x_elecoff - na.approx(vi2x_elecoff, na.em — F)) §3%
mutate (v2lgbhicam - na.approxiv2lgbicam, na.ekm — E1) %>%
mutate (w2x_suffr - na.splinelw2x _zsuffr, na.em — E)) &%

mutate [v2imeslfcen — na.aspline(v2meslfcein, na.km — EF1) &%>%
mUtate [V2exrescon — na.apline [Vv2exXerescoil, ila.km — EF1) &%>%
mutate [w2jucomp — na.spline (v2jucomp, na.ka — E1) &>%

mutate (w2juhecoimp — na.spline(v2juhccomp, a.km — E1) &=%

mutate [v2juhcind - na.spline[vw2jubhcind, na.rm — E)) &>%

mutate [v2juncind - na.spline(vw2juncind, na.rm — E)) &>%

mutate (wv2lggstexp_okd — na.approx(vZlggstexp ord, na.rwm — E)) %=%
mutate (v2lginvstp_ord - na.approx(v2lginvstp ord, na.rim - F)) %>%
mutate (v2pscnslonl - na.splinelvZpscnslol, na.rm — E)) &=%

¥ Ungrouping before SWM regression
ungkoup () &x%

f Bemoving still wmissing data
drop_na ()

§ Punning 5¥M funection created for the purpose of this rconteibution
VM index (svin_dataframe - swin df, id wars — id wvars, support vars -
sUppokt_vars,

svim_data wars - awvin data vars, priming selec — priming selection,

save path - "resultfresult SWM oextern embd RDST)
# Comparison

¥ Reading individual 3¥HM dataset created in this section
rezult_int_emb <- readROS ("result/fresult 5SWM intern_embd RDS")S0utput

rezult elec reg <- readRDS ("result/fresult SWM elec_regd RDE")§0utput
rezult_full emb <- readlDS("result/reszult 3SWM extern_embd  ADS")§0utput

§ Beading SVMOI
SVMOI <- read excel ("data/Gruendler/ML indices (1) .xlax") %>%
mutate (iso_year - paste (IS0, Year, sep — " "))

f Joining all dataszets
final df <- result elec rey[,clid vars, "med")] %>%
rename [ Elec. Reg. — med) %>%
full joinf
rezult_int_ewb[,c(id_vars, "med")] %=%
rename [ Intern. Emb. - med),
by - id wars
1 &%
full joinf
pezult full emb[,c(id _wvars, "med")] %>%
rename [ Fully Enb. - med),
by - 1d_waks
1O%>%
full jominf
EVMOI[,c"iso_year", "C_MLDI")] %>%
rename [EYWMDI - C_MLDI),
by - "iso_year"
1O&=%

pivot_longer (cols - c("Elec. Reg.", "Intern. Eab.","Fully Emb.","SvH0I"))
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§ Figures
FE Figure 7

agy plot 7 <- final df %=%

filter(iswdc —— "DEU") %=%

gyplot [ags (X — veak, v — walue, colok — name) ) +

geom linelsize — 1.2, alpha — 0.6) +

labs (v — "Secoke", X — "Year") +

guides [color - guide legend(title - "Index"))
agy_plet 7

pivg [("imgf figure? pog", res - 120, width - 700, height - 700)
agy_plot_7
devy off([])

Ff Figure 3

agy plot 8 <- final df %=%

filter (isede —— "HUM" & vear > 20001 %=%

gyplot [ags (X — veak, v — walue, colok — name) ) +

geom linelsize — 1.2, alpha — 0.6) +

labs (v — "Secoke", X — "Year") +

guides [color - guide legend(title - "Index"))
agy_plet 4

pivg [("imgf figured  pog", res - 120, width - 700, height - 700)
agy_plot_d
dev _off()

Bf Figure B

agy plot % <- final df %=%

filter(isnde —— "POL" & wyear > 20000 %=%

gyplot [ags (X — veak, v — walue, colok — name) ) +

geom linelsize — 1.2, alpha — 0.6) +

labs (v — "Secoke", X — "Year") +

guides [color - guide legend(title - "Index"))
agy_plet B

piig ["img/ figuee® pog", res - 120, width - 700, height - 7009
agy plot B
dev.off[)
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