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This paper studies the puzzle related to the tenure of incumbent governors in Russia.

It investigates what conditions have accounted for the reappointment of incumbents

in the period of 2008-2012. Crisp-set Qualitative Comparative Analysis of 25 cases

reveals that, in contrast to expectation, the ability to deliver high voting results at

national elections has not guaranteed the reappointment of incumbent governors. On

the other hand, the failure to do so has been among sufficient conditions leading to

the dismissal of incumbents. The analysis also detects two sufficient combinations

of conditions accounting for gubernatorial reappointment. They are in line with the

argument that the incumbents stay in office as long as they fulfill the main ”federal

priorities” of high voting results and political stability in the regions.
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1 Introduction

This paper studies the puzzle posed by the tenure of incumbent governors in Russia.1

In September 2004, President Putin proposed to abolish popular elections of regional

executives in all Russian regions and introduced a new system of appointment that was

in force between 2005 and 2012.2 The decision to end gubernatorial elections, however,

implied the end of the term limit in office—the maximum of two five-year terms. As a result,

some incumbent governors were reappointed and remained in office, with their tenure

not being limited by any institutional constraints such as the term limit or compulsory

retirement age.

There is consensus in the literature that the results of national elections determine

the (re)appointment prospects of governors (Reuter and Robertson, 2012; Reuter, 2013;

Rochlitz, 2016; Reisinger and Moraski, 2017). As the heads of ethnic regions deliver the

highest electoral results (Reisinger and Moraski, 2010), we should expect that they have

the best chances of staying in office. However, this is not the case. It is not the incumbents

in the ethnic regions (republics) but the incumbents in the regions with a predominantly

ethnic Russian population (oblasts and krais) that have remained in office the longest. For

example, the governor of Belgorod Oblast Evgeny Savchenko has been in office since 1993

and is currently serving his seventh consecutive term, which implies that the region has

not seen a transfer of power for the past quarter-century. To address the puzzle related

to the tenure of incumbent governors in Russia, this paper raises the following research

question: What conditions have accounted for the reappointment of incumbent governors

in Russia between 2008 and 2012?

1There are different types of subnational units in Russia including republics, oblasts, krais, cities of federal
significance, autonomous okrugs, and an autonomous oblast. In the paper, I refer to all of them as regions
and to their heads as governors or regional executives.

2In 2012, popular elections were re-introduced.
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The analysis concentrates on the period of 2008-2012 that corresponds to the presidency

of Dmitry Medvedev. As previous studies suggest that, in contrast to Putin, Medvedev

was less willing to reappoint incumbent governors (Turovskii, 2010; Blakkisrud, 2011), this

paper explores why he nonetheless reappointed some of them. The analysis investigates

an interplay of such conditions as the ability of governors to mobilize voters at national

elections and to keep stability in the regions, the effectiveness of governors in managing

their territories, as well as the popularity of governors. Rather than untangling their

average effect, this study aims to detect what conditions or combinations of conditions

have been necessary and sufficient for gubernatorial reappointment and dismissal.

Crisp-set Qualitative Comparative Analysis of 25 cases reveals that delivering high

voting results at national elections, contrary to expectation, has not guaranteed the

reappointment of incumbent governors. On the other hand, the failure to deliver high

voting results has been among sufficient conditions leading to the dismissal of incumbents.

The analysis also detects two sufficient combinations of conditions accounting for the

reappointment that confirm the argument that the incumbents remain in office as long

as they fulfill the main ”federal priorities” of high voting results and political stability

(Busygina et al., 2018; Libman and Rochlitz, 2019).

The paper is structured following a standard protocol of Qualitative Comparative

Analysis. The next section outlines the puzzle of gubernatorial tenure. The third section

conceptualizes the outcome and provides background on the reappointment of incumbents

between 2008 and 2012. The fourth section reviews relevant literature and lists the main

causal conditions that are expected to produce the outcome. The fifth section describes the

methodology, data, and the calibration strategy. The sixth section presents and discusses

the results. The final section concludes.
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2 Gubernatorial tenure in Russia

Russia’s national executive Boris Yeltsin first spoke in the spring of 1991 about the creation

of the position of a regional executive (a governor) who would be elected by the population

(Tolz and Busygina, 1997, 410). First gubernatorial elections took place in Moscow,

Leningrad (later renamed in Saint Petersburg), and the Republic of Tatarstan in June 1991.

However, because some regional executives supported the August 1991 anti-democratic

coup d’état, direct elections in some regions were postponed and Yeltsin received the right

to dismiss and appoint governors there. While the newly adopted 1993 Constitution of

the Russian Federation prescribed that all regions are entitled to have elected executives,

it did not specify the modes of their selection (Golosov, 2018, 2). As a result, they have

varied over time.

In the 1990s, gubernatorial elections were postponed in all regions with the exception

of the republics because their own legislation required their heads to be popularly elected

or appointed by the regional legislative assembly. In October 1994, Yeltsin signed a decree

stating that, until indicated otherwise, popular elections of regional executives could take

place only if he authorized them. In August 1995, Yeltsin permitted gubernatorial elections

in Sverdlovsk Oblast, but already in September he signed another decree to prolong the

moratorium on direct elections until 1996 (Gel’man et al., 2000, 99). Eventually, Yeltsin

allowed elections in twelve other regions in December 1995. However, as many incumbents

lost to opposition candidates from the Communist Party, he again postponed gubernatorial

elections. Previous accounts suggest that this prohibition was supposed to “facilitate the

mobilization of voters” by the regional governments in support of Yeltsin’s re-election next

summer (Gel’man et al., 2000, 98). In addition, from late 1995 to early 1996, several

incumbents were dismissed because they lacked necessary mobilization abilities (Turovskii,

1996).
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The first round of country-wide gubernatorial elections took place between 1996 and

1997 following Yeltsin’s re-election in July 1996. In this period, 55 regions elected their

heads; 48 of them had elections for the first time since 1991 (Solnick, 1998, 48). Ethnic

regions, however, held elections at least once before 1996. The Soviet incumbents tended

to receive the majority of votes at these elections due to strong political machines that they

managed to build there (Kahn, 2002; Hale, 2003). As a result, in the 1990s, executives in

the ethnic regions had stayed in office the longest.

In September 2004, President Putin proposed to abolish direct gubernatorial elections

in throughout Russia, including the ethnic regions. The appointment procedure initially

implied that the president nominated a gubernatorial candidate for the approval of a

regional legislative assembly, which formally had an option to reject a suggested candidate.

In December 2005, this procedure was modified: it was the largest party in a regional

legislative assembly–as a rule the United Russia party (Edinaya Rossiya)–that could

propose potential candidates to the president. Since July 2009, following consultations

with the Presidential Administration, the leadership of United Russia submitted a list of at

least three candidates to the president. After that, the president selected one candidate and

nominated him or her for the approval of the regional legislative assembly. This approval

was rather symbolic as assemblies unanimously approved the nominated candidates.

Governors were appointed for five years, yet the president could dismiss the incumbent

earlier and appoint a new governor instead. In cases of reappointment, however, the

tenure of the incumbent could be quite long as he or she did not face any institutional

constraints. Although in 1999 gubernatorial tenure was formally limited to the maximum

of two five-year terms, in early 2001 the law was reinterpreted in such a way that the

counting of terms began from their first election after the law was adopted in 1999 (Slider,

2008, 110). Consequently, the incumbents could remain in office for more than the original

term limit. For example, the President of the Republic of Tatarstan Mintimer Shaimiev had
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already served two terms in the 1990s, yet ran for office in 2001 and was again re-elected.

The 2004 decision to end gubernatorial elections implied complete abolishment of the

term limit as there were no formal constraints regarding the reappointment of incumbents.

Even following the re-introduction of popular elections in 2012, the incumbents could still

remain in office because in 2015 President Putin signed an amendment to federal law, which

stated that the terms of governors are to be counted from 2012. Table 1 below, however,

suggests that it is not the incumbents in the republics but the incumbents in oblasts and

krais that have stayed in office the longest in the 2000s.

Table 1: Tenure of incumbent governors in Russia, 2005-2020

No Region Governor Term
starts

Reappointment
year

Reelection
year

Term
ends

Tenure

1 Kaluga Oblast Artamonov 2000 2005; 2010 2015 2020 20
2 Marii El Republic Markelov 2000 2009 2015 2017 17
3 Udmurtia Republic Volkov 2000 2009 - 2014 14
4 Krasnodar Krai Tkachev 2000 2007; 2012 - 2015 15
5 Astrakhan Oblast Zhilkin 2004 2009 2014 2018 14
6 Belgorod Oblast Savchenko 1993 2007 2012; 2017 In office 27
7 Kemerovo Oblast Tuleev 1997 2005; 2010 2015 2018 21
8 Kurgan Oblast Bogomolov 1996 2009 - 2014 18
9 Vladimir Oblast Vinogradov 1996 2005; 2009 - 2013 17
10 Kursk Oblast Mikhailov 2000 2005; 2010 2014 2018 18
11 Penza Oblast Bochkarev 1998 2005; 2010 - 2015 17
12 Tambov Oblast Betin 1995; 1999 2005; 2010 - 2015 20
13 Ulyanovsk Oblast Morozov 2004 2006; 2011 2016 In office 16
14 Lipetsk Oblast Korolev 1998 2005; 2010 2014 2018 20
15 Chita Oblast Geniatulin 1996 2008 - 2013 17

(Zabaikalsk Krai)

Source: Author’s dataset.

To address this puzzle, the analysis concentrates on the reappointment of incumbent

governors by President Medvedev between 2008-2012. The next section describes the

dataset of gubernatorial reappointments and dismissals.
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3 Reappointment of incumbent governors between

2008 and 2012

The initial procedure of appointment involved presidential nomination of a gubernatorial

candidate for the approval of a regional legislative assembly. Before the nomination, the

president was supposed to consult with a presidential envoy (polpred) in the corresponding

federal district (Goode, 2007, 372). The regional legislative body had the option to reject

a suggested candidate and to propose a new candidate. However, if the regional legislative

body rejected the candidate nominated by the president three times, the president could

dissolve it. The appointment procedure was slightly modified in December 2005, as along

with a presidential envoy, the largest party in a regional legislative assembly could also

suggest potential candidates to the president.

Since July 2009, it was the political party with the most seats in a regional assembly

that proposed at least three gubernatorial candidates to the president. When the term of

an incumbent governor was expiring, the regional leadership of the United Russia party

(which had the majority in all regional parliaments) started official consultations with

the Presidential Administration concerning potential gubernatorial candidates. At this

stage, the Presidential Administration played a crucial role approving potential candidates.

After that, 45 days before the expiration of the gubernatorial term, the leadership of

United Russia submitted a list of candidates to the president. In ten days, the president

selected one candidate and nominated him or her for the approval of the regional legislative

assembly. However, as before, their approval tended to be rather symbolic; assemblies

unanimously approved nominated candidates, who were appointed for five years.

To explain the long-term tenure of incumbent governors, this analysis concentrates

on reappointments made by President Medvedev between 2008 and 2012. It is selected

because previous accounts suggest that Medvedev explicitly intended to replace incumbent
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governors (Turovskii, 2010; Blakkisrud, 2011). Some scholars even argue that by dismissing

the incumbents he attempted to carry out “progressive political change in Russia” (Moses,

2014, 1398). In the analysis I have relied on the newly constructed dataset of gubernatorial

reappointments and dismissals that covers the period from May 2008 when President

Medvedev made his first appointment to May 2012 when Medvedev’s presidential term

came to an end.3

As the first step, I compiled a list of all incumbent governors relying on the public

dataset of Russian governors’ biographies created by the International Center for the

Study of Institutions and Development (ICSID) at the Higher School of Economics in

Moscow.4 The list included 50 incumbents, out of which 14 were reappointed by President

Medvedev. Out of 36 incumbents who left their office, I excluded 18 cases of promotions

and resignations5 as well as 5 cases when incumbents publicly asked the president not to

consider them as potential candidates,6 and two cases, for which no systematic data were

available.7 As a result, the data set includes 14 reappointments and 11 dismissals–25 cases

in total (see Table A.1). The next section lists the main conditions that are expected to

produce the outcome–gubernatorial reappointment.

3In the 1990s, there were 89 subnational units in Russia. Between 2004 and 2008, their number decreased
to 83 because of regions’ merger. As a result, there were 83 regions in Russia between 2008 and 2012.

4The dataset and the codebook are available at https://iims.hse.ru/en/csid/databases.

5I excluded the following cases of promotions: Viktor Tolokonskii in Novosibirsk Oblast, Viktor Ishaev
in Khabarovsk Krai, Aleksandr Khloponin in Krasnoyarsk Krai, and Valentina Matvienko in Saint
Petersburg and resignations: Vyacheslav Pozgalev in Vologda Oblast, Mikhail Kuznetsov in Pskov Oblast,
Yury Evdokimov in Murmansk Oblast, Egor Stroev in Oryol Oblast, Dmitry Zelenin in Tver Oblast, Yury
Luzhkov in Moscow, Murtaza Rakhimov in Bashkortostan, Murat Zyazikov in Ingushetia, Vyacheslav
Shtyrov in Sakha (Yakutia), Roman Abramovich in Chukotka, Segei Katanodov in Karelia, Aleksandr
Chernogorov in Stavropol Krai, Pyotr Sumin in Chelyabinsk Oblast, Sergey Dar’kin in Primorsky Krai

6Mintimer Shaimiev in Tatarstan, Yury Neelov in Yamalo-Nenets Autonomous Okrug, Nikolai Volkow in
Jewish Autonomous Oblast, Vladimir Chub in Rostov Oblast, and Boris Gromov in Moscow Oblast.

7Aleksandr Lebed’ in Khakassia and Aleksandr Filipenko in Khanty-Mansy Autonomous Okrug.
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4 Conditions of gubernatorial reappointment

The ”top-down” explanation tends to dominate the existing literature on gubernatorial

(re)appointment. It posits that the (re)appointment of governors has been entirely

depended on the Presidential Administration. This implies that as long as governors

fulfill the main ”federal priorities” of high electoral results and political stability they

could remain in office (Busygina et al., 2018; Libman and Rochlitz, 2019). Empirical

studies confirm that the results of the State Duma elections had the strongest effect

on (re)appointment chances of governors (Reuter and Robertson, 2012; Rochlitz, 2016;

Reisinger and Moraski, 2017). Based on these results, the ability of governors to mobilize

voters is the first condition in the analysis.

Electoral incentives, however, are likely to matter more in the periods before elections

and less in the periods after elections (Reuter and Robertson, 2012, 1016). As governors

play a vital role in maintaining political stability in the regions (Sharafutdinova, 2010;

Zubarevich, 2015), this condition could account for the reappointment of incumbents during

the economic and financial crisis of 2008-2009 and a wave of mass protests of 2011-2012.

Consequently, the ability of governors to keep stability in the regions is the second condition

in the analysis. So far, it has not been systematically evaluated by existing empirical

studies.

According to the alternative, ”bottom-up” explanation, the efficiency of incumbents

in governing their territory as well as their popularity could also account for their

reappointment. It is plausible that the former is likely to matter in times of economic

crisis (Konitzer, 2005). However, Reuter and Robertson (2012) find “weak and inconsistent

evidence” that economic indicators have any effect on gubernatorial (re)appointment.

Rochlitz (2016, 15) even shows a negative relationship between average economic
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performance of a governor8 and the likelihood of his or her (re)appointment. This study

evaluates whether the efficiency of governors as perceived by the Kremlin has played any

role in the reappointment process in times of crisis. Therefore, the efficiency of governors

in managing their territory is the third condition included in the analysis.

Additionally, previous empirical studies provide mixed evidence concerning the impact

of the popularity of governors on their (re)appointment chances. Reuter and Robertson

(2012, 1034) find that the relationship between the popularity of incumbents and the

likelihood of their (re)appointment has changed over time, playing a more important role

in the period prior to 2008. By contrast, Rochlitz (2016, 15) finds a strong positive effect

of popularity on (re)appointment chances of governors. This analysis assesses whether the

popularity of incumbents has played any role at the later stage of the appointment process;

consequently, the popularity of governors is the fourth condition.

The broad expectation is that these conditions lead to the reappointment of incumbent

governors in their presence. However, this analysis is different from previous accounts

in three respects. First, rather than untangling their ’average effect’ it detects what

conditions or combinations of conditions are necessary and/or sufficient for gubernatorial

reappointment. Second, it concentrates on the reappointment of incumbent governors.

This outcome has not been tackled by any of previous studies that focus on gubernatorial

appointments (Reuter and Robertson, 2012; Rochlitz, 2016; Reisinger and Moraski, 2017).

Third, this is the first paper that employs Qualitative Comparative Analysis (QCA) to

explain the reappointment of incumbent governors in Russia.9 As a result, this study builds

on the assumption of asymmetric causation and, therefore, performs separate analyses of

gubernatorial reappointment and dismissal.

8Rochlitz (2016, 12-13) describes in detail the constructed measure.

9Although recently, several QCA studies on regional governments have been published (e.g., Blatter et al.,
2010; Mello, 2020; Oppermann and Brummer, 2020).
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The theoretical expectation is that the ability of governors to mobilize voters has been

necessary for gubernatorial reappointment as necessity implies that the outcome could not

be achieved without the condition. Sufficiency, on the other hand, requires the presence

of a condition or combinations of conditions where the outcome is also present. The

”top-down” logic of gubernatorial reappointment suggests that the ability of governors to

mobilize voters combined with the ability of governors to keep stability in the regions is

sufficient for gubernatorial reappointment. Following Reuter (2013), who finds that popular

governors can better mobilize voters for the United Russia party, the third expectation

is that the ability to mobilize voters combined with the popularity of governors is also

sufficient for the reappointment of incumbents. The final expectation is that the ability to

mobilize voters combined with the effectiveness of incumbent governors in managing their

territory is sufficient for reappointment.

The present analysis is limited to political and economic factors and does not account

for all potentially relevant factors. For example, Petrov (2010) claims that a public conflict

between a governor and the center has often led to the dismissal of the incumbent. Indeed,

Moscow’s Yury Luzhkov, reappointed in 2007, was dismissed in 2010 because of a conflict

with President Medvedev. Similarly, Bashkortostan’s Murtaza Rakhimiv and Dagestan’s

Mukhu Aliev, both reappointed in 2006, resigned in 2010 because of their conflict with the

center. Such conflicts, however, tended to happen quite sporadically and require a separate

consideration and, therefore, are not included in this analysis.

Some authors also emphasize the increasing role of people with a background in security

and military services (siloviki) under Putin and suggest that the president could have a

motivation to dismiss an incumbent and to appoint a silovik instead (Bremmer and Charap,

2006; Petrov, 2012). However, Buckley et al. (2014) have examined the background of all

newly appointed governors and found that siloviki accounted for only nine percent of them.

Therefore, this condition is not considered in the present analysis.

11



Finally, as only the party with the majority of seats in a regional legislative assembly

had the power to suggest potential gubernatorial candidates to the president, membership

of the incumbents in the United Russia party might also matter as it dominated regional

assemblies across the country (Petrov and Titkov, 2010; Moses, 2014, 1397). However,

Reuter (2010, 2013) demonstrates that strong incumbent governors tended to join United

Russia much later than less independent governors. Consequently, in this analysis, I assume

that the membership in United Russia is not as important for the incumbents as for the

newly appointed governors.

5 Methodology, data and calibration

5.1 Methodology

This study employs Qualitative Comparative Analysis (QCA) as it provides more

opportunities for making inferences regarding the cases. QCA belongs to set-theoretic

methods that perceive relations between social phenomena as set relations and

emphasize complex causality that unfolds through equifinality, conjunctural causation,

and asymmetry (Schneider and Wagemann, 2012, 5-6).10 As other set-theoretic methods,

QCA operates on data, which consist of membership scores of cases in sets. The next

subsection describes the calibration strategy in more detail.

10Equifinality means that several conditions or combinations of conditions can produce the same outcome,
therefore, there might be several alternative paths. Conjunctural causation refers to a situation when a
single condition leads to the outcome only in a combination with other conditions and may not produce
the outcome on its own. Finally, asymmetry suggests that the absence of conditions leading to the
outcome may not lead to the absence of the outcome. For this reason, the analysis of occurrence and
non-occurrence of the outcome is performed separately. Furthermore, it implies multifinality meaning
that the same factor can produce different outcomes depending on the context.
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5.2 Calibration of the outcome

The outcome of interest is the reappointment of incumbent governor (REAP). As the logic

of the outcome concept as well as the data at hand is binary, the outcome was calibrated

as a crisp set meaning if a governor was reappointed by President Medvedev he11 gets 1,

if dismissed – 0.

5.3 Calibration of the conditions

As the outcome set has been calibrated as a crisp set, I calibrated the conditions similarly as

crisp sets to establish qualitative differences in kind between the cases. The robustness tests

confirm that it is not really meaningful to account for differences in degree in the conditions,

but not the outcome, when assessing subset relations.12 Crisp-set QCA (csQCA) operates

on sets where cases have either full membership (1) or full non-membership (0) in the sets

(Ragin, 1987). The calibration strategy for each condition set is described below.

The ability of governors to mobilize voters (VOT)

The results of the presidential and State Duma elections are of interest to the center. In the

2008 presidential election, Dmitry Medvedev received the majority of votes in all Russian

regions. The results of the State Duma elections, however, display more variation across

the country.13 Therefore, I collected the data on the share of the United Russia party

in the 2007 and 2011 elections and considered in the analysis the results of the elections

that took place prior to the reappointment or dismissal of the incumbent. The database on

economic and political indicators for the Russian regions in 1998-2014 provides information

11All incumbents in this analysis are males.

12I thank Eva Thomann for making this point.

13For example, in 2007, the share of votes for the United Russia party varied from 48.78 to 99.36. In 2011,
its share varied from 29.04 percent to 99.48 percent.
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about the electoral results.14 To assign membership scores to cases, I set 51 percent as a

threshold for inclusion in the set as this denotes a majority of votes in each region.

The ability of governors to keep stability (STAB)

In this analysis, protest activity is taken as a proxy for social and political stability in the

Russian regions. There are several sources providing information about protest activity

across the country. For example, the Russian protest event database by Lankina15 contains

detailed data on protests across the country. However, it systematically covers mainly

political protests and has limited information about their turnout. For this reason, I have

relied on the monitoring reports published by the Communist Party that provide extensive

data on political, social, and economic protests and their turnout.16 The data on protests’

turnout in each region one year preceding the reappointment or dismissal of the incumbent

governors were employed in the calibration. Based on the observable gaps in the raw data,

I set the inclusion threshold at 20,000 participants.17 The incumbents in the republics of

Karachay-Cherkessia and Kalmykia, however, were assigned a score of 0 despite having low

protest activity one year prior to their dismissal. Karachay-Cherkessia’s Mustafa Batdyev

was dismissed as early as 2008 largely due to massive protests against Batdyev organized in

2004 following shocking kidnapping and then killing of seven people that involved Batdyev’s

son-in-law (RBK, 2004). The local opposition in Kalmykia was actively protesting against

the reappointment of Kirsan Ilyumzhivov for the fifth term (Ar’kov, 2010).

14The dataset is available at https://iims.hse.ru/en/csid/databases.

15The database and the codebook are available at https://popularmobilization.net/about/.

16The reports are available at https://kprf.ru/analytics/.

17Figure A.1 provides the distribution of the raw data.
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The effectiveness of governors in managing their territory (EFF)

In 2007, the Kremlin introduced a new system for evaluating the efficiency of governors

consisting of 43 indicators18 (Rochlitz et al., 2015; Rochlitz, 2016; Libman and Rochlitz,

2019, 58-59). The integral index showed the rank of all governors from 1 to 83 depending

on their performance in managing a regional economy as well as such policy spheres as

healthcare, education, construction, and housing. As the evaluation was based on statistical

data and on assessments of citizens, the integral index may correlate with the approval

rating of governors. Having this in mind, I employed a component of the integral index

that is specifically related to statistical economic indicators of the region and governors’

performance: ”working efficiency of executive authorities.” The ICSID dataset provides

the integral index of governors’ efficiency as well as its components. To assign crisp-set

membership scores to cases, I set 40 as the inclusion threshold in the set as it is close to

the mid-point of the index.

The popularity of governors (POPUL)

Several public opinion surveys rank governors according to their popularity. For example,

the Russian Public Opinion Polling Center (VTSIOM ) collects data about the satisfaction

of citizens with government performance and public services measured as a percentage

of total positive responses. An alternative source are GeoRating surveys conducted by

the Public Opinion Foundation (Fond Obshchestvennoe Mnenie) in 68 Russian regions.

The respondents were asked, “Do you think the leader of your region is doing a good job

or a bad job?” The results of only the March 2009 survey are publicly available, while

other survey data are private. Ora John Reuter kindly shared the commercial data by

the Public Opinion Foundation (personal communication, January 2020). The database

18It included 319 indicators in 2010. In August 2012, another presidential decree introduced a new list
of 12 more general indicators for evaluating governors’ performance. Once gubernatorial elections were
reintroduced in late 2012, these indicators were no longer used for the assessment of regional executives.
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includes the approval and disapproval rates of the governor. For the analysis, the data on

the approval and disapproval of the incumbents one year preceding their reappointment or

dismissal were used. To assign crisp-set membership scores to cases, I set the approval rate

of 40 percent as the inclusion threshold because the incumbents with the approval rate

of higher than 40 percent had at the same time quite low disapproval rate. For example,

the approval rate of Astrakhan’s Aleksandr Zhilkin and Chuvashia’s Nikolay Fedorov was

38.50 and 38.75 percent, respectively. Their disapproval rate, however, was 41.25 and 41.75

percent, correspondingly. In contrast, the approval rate of Penza’s Vasily Bochkarev and

Krasnodar’s Aleksandr Tkachev was 42.00 and 44.50 percent with their disapproval rate

being 29.50 and 21.25 percent, respectively. Table A.2 and Table A.3 display the raw and

calibrated data.19

6 Results and discussion

6.1 The analysis of the outcome gubernatorial reappointment

A condition is considered necessary if it passes a consistency threshold of at least 0.9

(Ragin, 2006).20 In line with expectation, the ability of governors to mobilize voters

passes this threshold with perfect consistency of 1.00. However, its relevance is only

0.182, which indicates its trivialness and implies that it should not be interpreted as a

substantially necessary condition (Schneider and Wagemann, 2012, 236-237). Table A.4

reports parameters of fit for other conditions.

19See also Figure A.2 and Figure A.3 for the distribution of the crisp set membership scores and the plots
of the raw data against the crisp set membership scores.

20For the analysis, the R programming packages ‘QCA’ (Dusa, 2019) and ‘Set Methods’ (Oana and
Schneider, 2018) were used.
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The analysis of sufficiency is based on the logical minimization of sufficient truth table

rows. Table 2 below displays the truth table representation of set membership scores of 25

cases in the condition sets and the outcome set.

Table 2: Truth table, outcome reappointment

Cases

Row VOT STAB EFF POPUL OUT n incl. PRI Reappointment Dismissal

14 1 1 0 1 1 4 1.000 1.000 Korolev LIP
Markelov ME
Merkushkin MO
Morozov ULY

-

15 1 1 1 0 1 2 1.000 1.000 Betin TAM
Vinogradov VLA

-

16 1 1 1 1 1 2 1.000 1.000 Artamonov KLU
Tuleev KEM

-

12 1 0 1 1 0 3 0.667 0.667 Bochkarev PNZ
Tkachev KDA

Rossel SVE

13 1 1 0 0 0 3 0.667 0.667 Bogomolov KGN
Mikhailov KRS

Torlopov KO

9 1 0 0 0 0 4 0.250 0.250 Zhilkin AST Maksyuta VGG
Batdyev KC
Ilyumzhinov KL

11 1 0 1 0 0 5 0.200 0.200 Volkov UD Chernyshov ORE
Fedorov CU
Kulakov VOR
Shaklein KIR

7 0 1 1 0 0 2 0.000 0.000 - Polezhaev OMS
Kress TOM

1 0 0 0 0 ? 0 - - - -
2 0 0 0 1 ? 0 - - - -
3 0 0 1 0 ? 0 - - - -
4 0 0 1 1 ? 0 - - - -
5 0 1 0 0 ? 0 - - - -
6 0 1 0 1 ? 0 - - - -
8 0 1 1 1 ? 0 - - - -

10 1 0 0 1 ? 0 - - - -

Consistency cut-off = 1.00.
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The first column indicates the row number as it appears in the software output.

Columns two through five display the status of four conditions: 1 means present and

0 means absent. The column “OUT” denotes if a truth table row is sufficient for the

outcome. The consistency score displayed in the column “incl.” along with the PRI score

shown in the column “PRI”21 determine the decision about sufficiency. A recommended

threshold for consistency is higher or equal to 0.75 (Schneider and Wagemann, 2010, 10).

Taking into account the gaps in consistency and PRI scores, the threshold is set to 1.00.

The column “n” shows how many cases belong to a given row; and the column “Cases”

names them. The columns “Reappointment” and “Dismissal” speak for themselves.

The analysis of sufficiency applies rules of the Boolean algebra to reduce the complexity

of sufficient truth table rows. It produces conservative, parsimonious, and intermediate

solution formulas.22 In the present analysis, the parsimonious solution formula displays

model ambiguity–see Table A.5. Conservative and intermediate solution formulas look

identical and include two combinations of conditions.23 The first combination is the ability

of governors to mobilize voters and to keep stability combined with the effectiveness of

governors in managing their territory (VOT*STAB*EFF). The second combination is the

ability of governors to mobilize voters and to keep stability combined with the popularity

of governors (VOT*STAB*POPUL). Table 3 below reports parameters of fit and cases.24

21PRI means proportional reduction in inconsistency and indicates “how much it helps to know that a
given X is specifically a subset of Y and not a subset of Y” (Schneider and Wagemann, 2012, 242).

22The conservative solution formula is the most complex one as it is based only on empirically observed
evidence. The parsimonious solution formula is based on assumptions about the logical remainders,
which contribute to parsimony and called simplifying assumptions. It is the least complex solution.
The intermediate solution formula is based only on those simplifying assumptions that at the same time
represent easy counterfactuals meaning they are consistent with theoretical directional expectations. The
intermediate solution is often but not necessarily always less complex than the conservative solution and
more complex than the parsimonious solution (Schneider and Wagemann, 2012, 174).

23Directional expectations state that all conditions contribute to the outcome in their presence.

24Figure A.4 displays sufficiency plot of the solution formula.
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Table 3: Conservative solution formula, outcome reappointment

Cons. PRI Raw cov. Uniq. cov. Typical cases

VOT*STAB*EFF + 1.000 1.000 0.286 0.143 Betin TAM
Vinogradov VLA
Artamonov KLU
Tuleev KEM

VOT*STAB*POPUL 1.000 1.000 0.429 0.286 Korolev LIP
Markelov ME
Merkushkin MO
Morozov ULY
Artamonov KLU
Tuleev KEM

Overall solution 1.000 1.000 0.571

1 Capital letters denote presence, * stands for logical AND, + stands for logical OR.
2 Uniquely covered cases are in bold.

Solution consistency is 1.000, which is perfect. However, solution coverage that shows

how much of the outcome is in line with the results is only 0.571, which is quite modest.

Typically, low coverage value means that many cases remain uncovered by the theoretical

model (Rubinson et al., 2019, 5). In other words, it suggests that in some cases the

reappointment process involved additional factors that were not included in the analysis.

Two conditions, VOT and STAB, are present in both sufficient combinations. None

of them, however, is individually necessary for the reappointment. Consistency of the

intersection is also low–only 0.714. Moreover, Figure A.5 displays the necessity plot with

four deviant cases confirming that the intersection of VOT*STAB should not be interpreted

as necessary but rather as very important INUS conditions.25

The first sufficient combination (VOT*STAB*EFF) has consistency of 1.000 and

coverage of 0.286. Typical uniquely covered cases include the governors of Tambov and

Vladimir oblasts. Consistency of the second combination (VOT*STAB*POPUL) is 1.000

25INUS means “Insufficient but Necessary part of a combination that is itself Unnecessary but Sufficient
for the outcome” (Schneider and Wagemann, 2012, 4).
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and its coverage is 0.429. The governors of Lipetsk and Ulyanovsk oblasts along with the

heads of the republics of Mari El and Mordovia represent typical uniquely covered cases.

The unique coverage that indicates how much of the outcome is explained by the single

solution path is 0.143 and 0.286 for the first and the second combinations, respectively.

6.2 The analysis of the outcome gubernatorial dismissal

The analysis of necessity confirms that VOT represents a trivial necessary condition as its

consistency is 0.818, while its relevance is only 0.125. Additionally, the analysis shows that

the lack of incumbent’s popularity (popul) has consistency of 0.909 and relevance of 0.600.

However, as the necessity plot displays that Sverdlovsk Oblast’s Eduard Rossel represents

a deviant case, this condition is not interpreted as substantively necessary.26

For the analysis of sufficiency, a consistency threshold is set to 0.75–see Table A.7

for the truth table. Parsimonious and intermediate solution formulas look identical and

are reported in Table A.8. As conservative solution formula provides richer evidence for

interpretation, it is selected for substantive discussion. The solution formula includes

two combinations of conditions. The first combination is the ability of governors to

mobilize voters combined with their inability to keep stability in the regions and the lack

of governors’ popularity (VOT*stab*popul). The second combination is the ability of

governors to keep stability and the effectiveness of governors in managing their territory

combined with the absence of other the two conditions (vot*STAB*EFF*popul). Solution

consistency is 0.818, which is at the acceptable level. Solution coverage is also 0.818

meaning that these results ”cover” the majority of cases. Table 4 below reports parameters

of fit and displays the typical and deviant cases.

26Table A.6 and Figure A.6 display the parameters of fit and for the necessity plot, respectively.
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Table 4: Conservative solution formula, outcome dismissal

Cons. PRI Raw cov. Uniq. cov. Typical cases Deviant cases

VOT*stab*popul + 0.778 0.778 0.636 0.636 Batdyev KC
Ilyumzhinov KL
Kulakov VOR
Maksyuta VGG
Shaklein KIR
Chernyshov ORE
Fedorov CU

Zhilkin AST
Volkov UD

vot*STAB*EFF*popul 1.000 1.000 0.182 0.182 Polezhaev OMS
Kress TOM

Overall solution 0.818 0.818 0.818

1 Capital letters denote presence, small letters indicate absence, * stands for logical AND, + stands for
logical OR.
2 Uniquely covered cases are in bold.

The first combination (VOT*stab*popul) has consistency of 0.778 and coverage of 0.636.

The governors of Voronezh, Volgograd, Kirov and Orenburg oblasts along with the heads of

Karachay-Cherkessia and Kalmykia represent typical uniquely covered cases. The governor

of Astrakhan Oblast and the head of Udmurtia are deviant cases. Consistency of the second

combination (vot*STAB*EFF*popul) is 1.000 and its coverage is 0.182. Typical uniquely

covered cases include the governors of Omsk and Tomsk oblasts. The unique coverage is

0.636 and 0.182 for the first and the second combinations, respectively. The next subsection

reports the results of the robustness tests.

6.3 Robustness tests

To test robustness of the results, Wagemann and Schneider (2015, 41) suggest to check if

changes in the calibration, in the case selection, and in the raw consistency levels produce

any “substantively different results.” The original analysis has been performed with the

data assigned crisp set membership scores. Therefore, the alternative calibration strategy

involves the assignment of fuzzy-set membership scores to cases in the the condition sets.
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First, I employed the ’indirect’ or theoretical method of calibration opting for a four-value

fuzzy scale and assigning scores of 0, 0.33, 0.67, and 1 to cases (Ragin, 2009). The

alternative analysis of the reappointment has yielded similar conservative solution formula

as the one produced in the original analysis (see Table B.1 and Table B.2 for the truth

table and the solution formula). However, it was not possible to perform the alternative

analysis of the dismissal as none of the truth table rows had a consistency value of higher

than or equal to 0.75 (see Table B.3).

For the second alternative analysis, I employed the ’direct’ method of calibration, which

fits the raw data in-between three qualitative anchors denoting full inclusion in the set,

crossover point, and full exclusion from the set (Ragin, 2008; Schneider and Wagemann,

2012).27 The alternative conservative solution formula for the outcome reappointment

consists of only one term–VOT*STAB*POPUL. This is because rows 14 and 16 were

included in the minimization procedure, while raw 15 was not included due to its low

consistency of 0.675 (see Table B.4 and Table B.5 for the truth table and the solution

formula). Similarly, only the raw 9 was included in the alternative analysis of the dismissal.

Raw 7 with two cases of dismissal has a consistency of 0.709 and, therefore, was not included

in the minimization procedure. The alternative conservative solution formula consists of

one combination–VOT*stab*eff*popul (see Table B.6 and Table B.7 for the truth table and

the solution formula). These two alternative analyses have confirmed the point that when

accounting for differences in kind in the outcome, it is meaningful to account in differences

in kind in the conditions as well.

For the third alternative analysis, I excluded the incumbents who served in office only

for one term before being reappointed or dismissed as they had the shortest tenure. These

27The replication script provides the alternative calibration anchors for both the ’indirect’ and ’direct’
calibration strategies.
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cases are Aleksandr Zhilkin and Sergey Morozov in Astrakhan and Ulyanovsk oblasts whose

terms started in 2004 and 2005, respectively; and also Nikolay Shaklein in Kirov Oblast

who was elected in 2004. The alternative solution formulas of the reappointment and

dismissal look identical as the ones produced in the original analysis (see Table B.8 and

Table B.9).

Finally, for the fourth alternative analysis, I employed the integral index of governors’

effectiveness to calibrate the condition the effectiveness of governors in managing their

territory. The alternative solution formulas closely resemble the solutions of the original

analysis (see Table B.10 and Table B.11). Overall, the alternative analyses have

confirmed the robustness of the results.28 The next subsection provides their substantive

interpretation.

6.4 Discussion of the results

The analysis has not confirmed the expectation that the ability of incumbent governors

to deliver high electoral results ultimately leads to their reappointment. This is a very

important insight as previous studies find a strong relationship between the electoral

results and the chances of gubernatorial (re)appointment (Reuter and Robertson, 2012;

Rochlitz, 2016; Reisinger and Moraski, 2017; Libman and Rochlitz, 2019). The present

analysis reveals that the ability to deliver high electoral results, in fact, represents a trivial

necessary condition meaning that it cannot be linked to the outcome or its absence because

it is present in both instances of the outcome. There are two possible interpretations of

this finding. The first interpretation is that the center expects all governors to deliver

high electoral results so this is an established ’rule of the game.’ Consequently, there are

28I did not perform the alternative analysis altering the consistency cut-off as it was set in the original
analysis at 1.00. The alternative cut-off would be 0.66, which is below the recommended inclusion score
of 0.75.
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no rewards for those who comply with the rules. The second interpretation is that the

incumbent governors having stayed in office for many years are simply better skilled in

delivering votes. Existing literature posits that to deliver votes, regional elites rely on

political machines that are based on informal elite networks (Reuter, 2013; Golosov, 2014;

Hertel-Fernandez, 2016). These theories assume that the longer the regional patron stays

in office, the more extensive networks he or she builds, and the more effective they are in

mobilizing voters (Frye et al., 2014, 2019a,b). Although this assumption is plausible, little

empirical work has assessed it so far.

Additionally, the analysis of sufficiency has revealed two paths leading to gubernatorial

reappointment. The first is the ability to mobilize voters and to keep stability in the

regions in combination with the effectiveness of incumbents in managing their territory

(VOT*STAB*EFF). The second is the ability to mobilize voters and to keep stability in

combination with the popularity of incumbents (VOT*STAB*POPUL). These findings

suggest that an intersection of VOT*STAB represents a very important INUS condition

which is in line with the ”top-down” explanation. It means that as long as the main

”federal priorities” of high voting results and political stability in the region are fulfilled

the incumbents stay in office (Busygina et al., 2018; Libman and Rochlitz, 2019).

On the other hand, this analysis suggests that intergovernmental interactions in Russia

are quite complex and there is still some space for the ”bottom-up” dynamics. It is a

combination of fulfilled ”federal priorities” either with the effectiveness of incumbents in

managing their territory or with the popularity of incumbents. The latter scenario has

been theorized in previous studies. For example, Reuter (2013) finds that the United

Russia party performs better when governors are popular. This is because ”even as

appointed officials, regional governors remained by far the most powerful players in Russian

regional politics” (Reuter, 2013, 106). However, none of previous analyses has found

empirical support for the former scenario attempting to reveal ”an average effect” of certain
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independent variables (Reuter and Robertson, 2012; Rochlitz, 2016; Reisinger and Moraski,

2017). Yet it is quite plausible that during the economic crisis, President Medvedev paid

attention to the development of the regional economy and rewarded a few incumbents

who performed well. Then, further analysis is needed to explain why the incumbents,

for example, in Kaluga or Vladimir oblasts, have performed as effective managers in the

absence of any incentives from the center.

The present analysis has evaluated two explanations of gubernatorial (re)appointment

that have been so far the most common in the literature. The analysis of sufficiency

for the outcome reappointment, however, has yielded the solution formula with quite

modest coverage of 0.571. This implies that the results cover slightly more than half of all

cases of reappointment. Formal theory evaluation indicates that the theory formulated as

VOT*STAB + EFF*POPUL explains 32 percent of total number of cases. It explains more

than 57.14 percent of cases that display the outcome reappointment. These results confirm

the complexity of the reappointment process and suggest that it involved additional factors

that have not been detected by previous studies.

7 Conclusion

Existing literature suggests that under Putin the ability of regional elites to deliver high

electoral results has become a crucial element of intra-elite bargaining and territorial

politics in Russia more generally. This study, however, shows that the ability to deliver

high voting results alone could not guarantee the reappointment of incumbent governors

in Russia between 2008 and 2012. On the other hand, it reveals that the failure to do so

has been among sufficient conditions leading to the dismissal of incumbents. The analysis

also detects two sufficient combinations accounting for gubernatorial reappointment. They

support the argument that the incumbents stay in office as long as they fulfill the main
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”federal priorities” of high electoral results and political stability in the regions (Busygina

et al., 2018; Libman and Rochlitz, 2019).

In contrast to the 1990s, when it was the executives in the ethnic regions who stayed in

office the longest, in the 2000s it was the incumbents in the regions with a predominantly

ethnic Russian population (oblasts and krais) who had the longest tenure. The findings

of this analysis suggest that, being dependent on electoral results, the regional executives

not only in the ethnic regions but also in the regions with a predominantly ethnic Russian

population have relied on strong political machines to influence electoral outcomes. By

doing so they have contributed to the authoritarian regression that took place in Russia

over the 2000s.

According to the literature, elections at the subnational level is a distinctive feature

of democratic federations (Filippov et al., 2004). The puzzle of Russian federalism

is then that, despite the return to gubernatorial elections in 2012, it still displays

clear authoritarian features (Obydenkova and Swenden, 2013; Kropp, 2019; Libman and

Rochlitz, 2019). Therefore, further research needs to study how authoritarian federations

mimic democratic federations by combining institutions that are associated with democracy

(e.g., elections) with authoritarian distribution and reproduction of power.
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A Appendix

Table A.1: Cases selected for the analysis

No Region Region
code

Governor Case label Year Outcome

1 Astrakhan Oblast AST Aleksandr Zhilkin Zhilkin AST 2009 reappointment
2 Udmurtia UD Aleksandr Volkov Volkov UD 2009 reappointment
3 Vladimir Oblast VLA Nikolay Vinogradov Vinogradov VLA 2009 reappointment
4 Kemerovo Oblast KEM Aman Tuleev Tuleev KEM 2010 reappointment
5 Mordovia MO Nikolay Merkushkin Merkushkin MO 2010 reappointment
6 Kursk Oblast KRS Aleksandr Mikhailov Mikhailov KRS 2010 reappointment
7 Marii El ME Leonid Markelov Markelov ME 2010 reappointment
8 Lipetsk Oblast LIP Oleg Korolev Korolev LIP 2010 reappointment
9 Kurgan Oblast KGN Oleg Bogomolov Bogomolov KGN 2010 reappointment
10 Penza Oblast PNZ Vasily Bochkarev Bochkarev PNZ 2010 reappointment
11 Tambov Oblast TAM Oleg Betin Betin TAM 2010 reappointment
12 Kaluga Oblast KLU Anatoly Artamonov Artamonov KLU 2010 reappointment
13 Ulyanovsk Oblast ULY Sergey Morozov Morozov ULY 2011 reappointment
14 Krasnodar Krai KDA Aleksandr Tkachev Tkachev KDA 2012 reappointment
15 Karachay-Cherkessia

Republic
KC Mustafa Batdyev Batdyev KC 2008 dismissal

16 Kirov Oblast KIR Nikolay Shaklein Shaklein KIR 2009 dismissal
17 Sverdlovsk Oblast SVE Eduard Rossel Rossel SVE 2009 dismissal
18 Voronezh Oblast VOR Vladimir Kulakov Kulakov VOR 2009 dismissal
19 Volgograd Oblast VGG Nikolay Maksyuta Maksyuta VGG 2010 dismissal
20 Kalmykia Republic KL Kirsan Ilyumzhinov Ilyumzhinov KL 2010 dismissal
21 Orenburg Oblast ORE Aleksey Chernyshev Chernyshov ORE 2010 dismissal
22 Komi Republic KO Vladimir Torlopov Torlopov KO 2010 dismissal
23 Chuvashia Republic CU Nikolay Fedorov Fedorov CU 2010 dismissal
24 Omsk Oblast OMS Leonid Polezhaev Polezhaev OMS 2012 dismissal
25 Tomsk Oblast TOM Viktor Kress Kress TOM 2012 dismissal
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Table A.2: The raw data

No Case label VOT raw STAB raw EFF raw POPUL raw REAP

1 Zhilkin AST 58.00 26250 45 38.50 1
2 Volkov UD 60.57 45125 17 29.00 1
3 Vinogradov VLA 56.75 11560 30 29.25 1
4 Tuleev KEM 76.82 7958 6 79.75 1
5 Merkushkin MO 93.41 16150 44 46.50 1
6 Mikhailov KRS 62.74 7020 70 20.75 1
7 Markelov ME 67.54 4610 57 45.50 1
8 Korolev LIP 62.30 14730 42 50.75 1
9 Bogomolov KGN 64.43 7175 59 21.00 1
10 Bochkarev PNZ 70.31 27403 16 42.00 1
11 Betin TAM 59.79 13900 30 23.00 1
12 Artamonov KLU 61.65 16680 18 52.25 1
13 Morozov ULY 66.24 9407 45 56.25 1
14 Tkachev KDA 56.15 22648 15 44.50 1
15 Batdyev KC 92.90 14500 77 20.00 0
16 Shaklein KIR 55.38 30910 36 27.25 0
17 Rossel SVE 62.04 26403 9 51.33 0
18 Kulakov VOR 57.46 39770 39 14.25 0
19 Maksyuta VGG 57.74 220549 41 23.25 0
20 Ilyumzhinov KL 72.43 7340 80 20.00 0
21 Chernyshov ORE 60.31 21990 38 12.00 0
22 Torlopov KO 62.06 8820 47 19.25 0
23 Fedorov CU 62.27 27240 36 38.75 0
24 Polezhaev OMS 39.60 15363 25 35.75 0
25 Kress TOM 37.51 8458 26 36.75 0
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Table A.3: The calibrated dataset

No Case label VOT STAB EFF POPUL REAP

1 Zhilkin AST 1 0 0 0 1
2 Volkov UD 1 0 1 0 1
3 Vinogradov VLA 1 1 1 0 1
4 Tuleev KEM 1 1 1 1 1
5 Merkushkin MO 1 1 0 1 1
6 Mikhailov KRS 1 1 0 0 1
7 Markelov ME 1 1 0 1 1
8 Korolev LIP 1 1 0 1 1
9 Bogomolov KGN 1 1 0 0 1
10 Bochkarev PNZ 1 0 1 1 1
11 Betin TAM 1 1 1 0 1
12 Artamonov KLU 1 1 1 1 1
13 Morozov ULY 1 1 0 1 1
14 Tkachev KDA 1 0 1 1 1
15 Batdyev KC 1 0 0 0 0
16 Shaklein KIR 1 0 1 0 0
17 Rossel SVE 1 0 1 1 0
18 Kulakov VOR 1 0 1 0 0
19 Maksyuta VGG 1 0 0 0 0
20 Ilyumzhinov KL 1 0 0 0 0
21 Chernyshov ORE 1 0 1 0 0
22 Torlopov KO 1 1 0 0 0
23 Fedorov CU 1 0 1 0 0
24 Polezhaev OMS 0 1 1 0 0
25 Kress TOM 0 1 1 0 0
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Figure A.1: Distribution of the raw data
Histogram of the raw VOT scores
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Histogram of the raw POPUL scores
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Figure A.2: Distribution of the crisp set membership scores
Histogram of the crisp set VOT scores
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Figure A.3: Plots of the raw data against the crisp set membership scores
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Table A.4: Parameters of fit, necessity, outcome reappointment

Condition Consistency of Necessity Coverage of Necessity Relevance of Necessity

VOT 1.000 0.609 0.182
STAB 0.714 0.769 0.800

EFF 0.500 0.500 0.611
POPUL 0.571 0.889 0.941

vot 0.000 0.000 0.920
stab 0.286 0.333 0.619

eff 0.500 0.636 0.778
popul 0.429 0.375 0.474
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Table A.5: Parsimonious solution formula, outcome reappointment (two models)

Cons. PRI Raw cov. Uniq. cov. (M1) (M2)

VOT*STAB*EFF + 1.000 1.000 0.286 0.143 0.143 0.286

STAB*POPUL 1.000 1.000 0.429 0.000 0.286
VOT*eff*POPUL 1.000 1.000 0.286 0.000 0.286
Overall solution (M1) 1.000 1.000 0.571
Overall solution (M2) 1.000 1.000 0.571

1 Capital letters denote presence, small letters indicate absence, * stands for logical AND,
+ stands for logical OR.
2 Simplifying assumptions for M1 are 0101 and 0111; for M2 - 1001.

Figure A.4: Sufficiency plot, conservative solution formula, outcome reappointment
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Figure A.5: Necessity plot, outcome reappointment
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Table A.6: Parameters of fit, necessity, outcome dismissal

Condition Consistency of Necessity Coverage of Necessity Relevance of Necessity

VOT 0.818 0.391 0.125
STAB 0.273 0.231 0.546

EFF 0.636 0.500 0.611
POPUL 0.091 0.111 0.667

vot 0.182 1.000 1.000
stab 0.727 0.667 0.765

eff 0.364 0.364 0.667
popul 0.909 0.625 0.600
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Figure A.6: Necessity plot, outcome dismissal
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Table A.7: Truth table, outcome dismissal

Cases

Row VOT STAB EFF POPUL OUT n incl. PRI Dismissal Reappointment

7 0 1 1 0 1 2 1.000 1.000 Polezhaev OMS
Kress TOM

-

11 1 0 1 0 1 5 0.800 0.800 Chernyshov ORE
Shaklein KIR
Kulakov VOR
Fedorov CU

Volkov UD

9 1 0 0 0 1 4 0.750 0.750 Batdyev KC
Ilyumzhinov KL
Maksyuta VGG

Zhilkin AST

12 1 0 1 1 0 3 0.333 0.333 Rossel SVE Bochkarev PNZ
Tkachev KDA

13 1 1 0 0 0 3 0.333 0.333 Torlopov KO Mikhailov KRS
Bogomolov KGN

14 1 1 0 1 0 4 0.000 0.000 - Markelov ME
Merkushkin MO
Korolev LIP
Morozov ULY

15 1 1 1 0 0 2 0.000 0.000 - Vinogradov VLA
Betin TAM

16 1 1 1 1 0 2 0.000 0.000 - Tuleev KEM
Artamonov KLU

1 0 0 0 0 ? 0 - - - -
2 0 0 0 1 ? 0 - - - -
3 0 0 1 0 ? 0 - - - -
4 0 0 1 1 ? 0 - - - -
5 0 1 0 0 ? 0 - - - -
6 0 1 0 1 ? 0 - - - -
8 0 1 1 1 ? 0 - - - -

10 1 0 0 1 ? 0 - - - -

Consistency threshold = 0.75.
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Table A.8: Parsimonious solution formula, outcome dismissal

Cons. PRI Raw cov. Uniq. cov. Typical cases Deviant cases

vot*popul + 1.000 1.000 0.182 0.182 Polezhaev OMS
Kress TOM

-

stab*popul 0.778 0.778 0.636 0.636 Batdyev KC
Ilyumzhinov KL
Kulakov VOR
Maksyuta VGG
Shaklein KIR
Chernyshov ORE
Fedorov CU

Zhilkin AST
Volkov UD

Overall solution 0.818 0.818 0.818

1 Small letters indicate absence, * stands for logical AND, + stands for logical OR.
2 Intermediate solution formula looks identical. Directional expectations state that all conditions
contribute to the outcome in their absence.
3 Simplifying assumptions are as follows: 0000, 0010, 0100.
4 Uniquely covered cases are in bold.
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B Robustness tests

Table B.1: Alternative truth table 1, outcome reappointment

Cases

Row VOT STAB EFF POPUL OUT n incl. PRI Reappointment Dismissal

14 1 1 0 1 1 4 0.901 0.901 Korolev LIP
Markelov ME
Merkushkin MO
Morozov ULY

-

16 1 1 1 1 1 2 0.858 0.858 Artamonov KLU
Tuleev KEM

-

15 1 1 1 0 1 2 0.770 0.770 Betin TAM
Vinogradov VLA

-

12 1 0 1 1 0 3 0.727 0.727 Bochkarev PNZ
Tkachev KDA

Rossel SVE

13 1 1 0 0 0 3 0.600 0.600 Bogomolov KGN
Mikhailov KRS

Torlopov KO

11 1 0 1 0 0 5 0.468 0.468 Volkov UD Chernyshov ORE
Fedorov CU
Kulakov VOR
Shaklein KIR

7 0 1 1 0 0 2 0.362 0.362 - Polezhaev OMS
Kress TOM

9 1 0 0 0 0 4 0.333 0.333 Zhilkin AST Maksyuta VGG
Batdyev KC
Ilyumzhinov KL

1 0 0 0 0 ? 0 - - - -
2 0 0 0 1 ? 0 - - - -
3 0 0 1 0 ? 0 - - - -
4 0 0 1 1 ? 0 - - - -
5 0 1 0 0 ? 0 - - - -
6 0 1 0 1 ? 0 - - - -
8 0 1 1 1 ? 0 - - - -

10 1 0 0 1 ? 0 - - - -

Consistency cut-off = 0.75.
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Table B.2: Alternative conservative solution formula 1, outcome reappointment

Cons. PRI Raw cov. Uniq. cov. Typical cases

VOT*STAB*EFF + 0.811 0.811 0.404 0.119 Betin TAM
Vinogradov VLA
Artamonov KLU
Tuleev KEM

VOT*STAB*POPUL 0.896 0.896 0.405 0.121 Korolev LIP
Markelov ME
Merkushkin MO
Morozov ULY
Artamonov KLU
Tuleev KEM

Overall solution 0.848 0.848 0.524

1 Capital letters denote presence, * stands for logical AND, + stands for logical OR.
2 Uniquely covered cases are in bold.
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Table B.3: Alternative truth table 1, outcome dismissal

Cases

Row VOT STAB EFF POPUL OUT n incl. PRI Dismissal Reappointment

9 1 0 0 0 0 4 0.667 0.667 Batdyev KC
Ilyumzhinov KL
Maksyuta VGG

Zhilkin AST

7 0 1 1 0 0 2 0.638 0.638 Polezhaev OMS
Kress TOM

-

11 1 0 1 0 0 5 0.532 0.532 Chernyshov ORE
Shaklein KIR
Kulakov VOR
Fedorov CU

Volkov UD

13 1 1 0 0 0 3 0.400 0.400 Torlopov KO Mikhailov KRS
Bogomolov KGN

12 1 0 1 1 0 3 0.273 0.273 Rossel SVE Bochkarev PNZ
Tkachev KDA

15 1 1 1 0 0 2 0.230 0.230 - Vinogradov VLA
Betin TAM

16 1 1 1 1 0 2 0.142 0.142 - Tuleev KEM
Artamonov KLU

14 1 1 0 1 0 4 0.099 0.099 - Markelov ME
Merkushkin MO
Korolev LIP
Morozov ULY

1 0 0 0 0 ? 0 - - - -
2 0 0 0 1 ? 0 - - - -
3 0 0 1 0 ? 0 - - - -
4 0 0 1 1 ? 0 - - - -
5 0 1 0 0 ? 0 - - - -
6 0 1 0 1 ? 0 - - - -
8 0 1 1 1 ? 0 - - - -

10 1 0 0 1 ? 0 - - - -
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Table B.4: Alternative truth table 2, outcome reappointment

Cases

Row VOT STAB EFF POPUL OUT n incl. PRI Reappointment Dismissal

14 1 1 0 1 1 4 0.892 0.892 Korolev LIP
Markelov ME
Merkushkin MO
Morozov ULY

-

16 1 1 1 1 1 2 0.864 0.864 Artamonov KLU
Tuleev KEM

-

15 1 1 1 0 0 2 0.675 0.675 Betin TAM
Vinogradov VLA

-

12 1 0 1 1 0 3 0.627 0.627 Bochkarev PNZ
Tkachev KDA

Rossel SVE

13 1 1 0 0 0 3 0.571 0.571 Bogomolov KGN
Mikhailov KRS

Torlopov KO

11 1 0 1 0 0 5 0.423 0.423 Volkov UD Chernyshov ORE
Fedorov CU
Kulakov VOR
Shaklein KIR

7 0 1 1 0 0 2 0.291 0.291 - Polezhaev OMS
Kress TOM

9 1 0 0 0 0 4 0.243 0.243 Zhilkin AST Maksyuta VGG
Batdyev KC
Ilyumzhinov KL

1 0 0 0 0 ? 0 - - - -
2 0 0 0 1 ? 0 - - - -
3 0 0 1 0 ? 0 - - - -
4 0 0 1 1 ? 0 - - - -
5 0 1 0 0 ? 0 - - - -
6 0 1 0 1 ? 0 - - - -
8 0 1 1 1 ? 0 - - - -

10 1 0 0 1 ? 0 - - - -

Consistency cut-off = 0.75.
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Table B.5: Alternative conservative solution formula 2, outcome reappointment

Cons. PRI Raw cov. Uniq. cov. Typical cases

VOT*STAB*POPUL 0.907 0.907 0.406 - Korolev LIP
Markelov ME
Merkushkin MO
Morozov ULY
Artamonov KLU
Tuleev KEM

Overall solution 0.907 0.907 0.406

1 Capital letters denote presence, * stands for logical AND.
2 Uniquely covered cases are in bold.
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Table B.6: Alternative truth table 2, outcome dismissal

Cases

Row VOT STAB EFF POPUL OUT n incl. PRI Dismissal Reappointment

9 1 0 0 0 1 4 0.757 0.757 Batdyev KC
Ilyumzhinov KL
Maksyuta VGG

Zhilkin AST

7 0 1 1 0 0 2 0.709 0.709 Polezhaev OMS
Kress TOM

-

11 1 0 1 0 0 5 0.577 0.577 Chernyshov ORE
Shaklein KIR
Kulakov VOR
Fedorov CU

Volkov UD

13 1 1 0 0 0 3 0.429 0.429 Torlopov KO Mikhailov KRS
Bogomolov KGN

12 1 0 1 1 0 3 0.373 0.373 Rossel SVE Bochkarev PNZ
Tkachev KDA

15 1 1 1 0 0 2 0.325 0.325 - Vinogradov VLA
Betin TAM

16 1 1 1 1 0 2 0.136 0.136 - Tuleev KEM
Artamonov KLU

14 1 1 0 1 0 4 0.108 0.108 - Markelov ME
Merkushkin MO
Korolev LIP
Morozov ULY

1 0 0 0 0 ? 0 - - - -
2 0 0 0 1 ? 0 - - - -
3 0 0 1 0 ? 0 - - - -
4 0 0 1 1 ? 0 - - - -
5 0 1 0 0 ? 0 - - - -
6 0 1 0 1 ? 0 - - - -
8 0 1 1 1 ? 0 - - - -

10 1 0 0 1 ? 0 - - - -
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Table B.7: Alternative conservative solution formula 2, outcome dismissal

Cons. PRI Raw cov. Uniq. cov. Typical cases Deviant cases

VOT*stab*eff*popul 0.757 0.757 0.332 - Batdyev KC
Maksyuta VGG
Ilyumzhinov KL

Zhilkin AST

Overall solution 0.757 0.757 0.332

1 Capital letters denote presence, small letters indicate absence, * stands for logical AND.

Table B.8: Alternative conservative solution 3, outcome reappointment

Cons. PRI Raw cov. Uniq. cov. Typical cases

VOT*STAB*EFF + 1.000 1.000 0.333 0.167 Betin TAM
Vinogradov VLA
Artamonov KLU
Tuleev KEM

VOT*STAB*POPUL 1.000 1.000 0.417 0.250 Korolev LIP
Markelov ME
Merkushkin MO
Artamonov KLU
Tuleev KEM

Overall solution 1.000 1.000 0.583

1 Capital letters denote presence * stands for logical AND, + stands for logical OR.
2 Uniquely covered cases are in bold.
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Table B.9: Conservative solution formula 3, outcome dismissal

Cons. PRI Raw cov. Uniq. cov. Typical cases Deviant cases

VOT*stab*popul + 0.857 0.857 0.600 0.600 Batdyev KC
Ilyumzhinov KL
Kulakov VOR
Maksyuta VGG
Chernyshov ORE
Fedorov CU

Volkov UD

vot*STAB*EFF*popul 1.000 1.000 0.200 0.200 Polezhaev OMS
Kress TOM

Overall solution 0.889 0.889 0.800

1 Capital letters denote presence, small letters indicate absence, * stands for logical AND, + stands for
logical OR.
2 Uniquely covered cases are in bold.

Table B.10: Alternative conservative solution 4, outcome reappointment

Cons. PRI Raw cov. Uniq. cov. Typical cases

VOT*STAB*EFF + 1.000 1.000 0.357 0.143 Betin TAM
Vinogradov VLA
Artamonov KLU
Merkushkin MO
Tuleev KEM

VOT*STAB*POPUL 1.000 1.000 0.429 0.214 Korolev LIP
Markelov ME
Morozov ULY
Artamonov KLU
Merkushkin MO
Tuleev KEM

Overall solution 1.000 1.000 0.571

1 Capital letters denote presence, * stands for logical AND, + stands for logical OR.
2 Uniquely covered cases are in bold.
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Table B.11: Conservative solution formula 4, outcome dismissal

Cons. PRI Raw cov. Uniq. cov. Typical cases

VOT*stab*EFF*popul + 1.000 1.000 0.182 0.182 Chernyshov ORE
Fedorov CU

vot*STAB*EFF*popul 1.000 1.000 0.182 0.182 Polezhaev OMS
Kress TOM

Overall solution 1.000 1.000 0.364

1 Capital letters denote presence, small letters indicate absence, * stands for logical AND,
+ stands for logical OR.
2 Uniquely covered cases are in bold.
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C Replication Script

1 ### Rep l i c a t i on s c r i p t to ” Expla in ing the Tenure o f Incumbent Governors
2 ### in Russia : A Q u a l i t a t i v e Comparative Ana lys i s ”
3 ### by Ekater ina Paustyan
4

5 # Remove everyth ing from the working environment :
6 rm( l i s t=l s ( ) )
7

8 # Set your working d i r e c t o r y :
9 setwd ( )

10 getwd ( )
11

12 # Load the packages :
13 l i b r a r y (QCA)
14 l i b r a r y ( SetMethods )
15

16 # Load the raw data :
17 DT <− read . csv ( ”raw data . csv ” , row . names = 1 , sep=” , ” )
18 head (DT)
19

20 # Ca l ib ra t i on ====
21

22 # VOT #
23 # Check the d i s t r i b u t i o n o f the raw data
24 h i s t (DT$VOT raw ,
25 xlab = ”VOT raw” ,
26 main = paste ( ”Histogram of the raw VOT s c o r e s ” ) )
27

28 VOT <− c a l i b r a t e (DT$VOT raw , type = ” c r i s p ” , t h r e s h o l d s = 51)
29 VOT
30 DT$VOT<−VOT
31

32

33 # V i s u a l i z e the c r i s p s e t s c o r e s us ing a histogram :
34 h i s t (DT$VOT,
35 xlab = ”VOT” ,
36 main = paste ( ”Histogram of the c r i s p s e t VOT s c o r e s ” ) )
37

38 # Plot the raw data aga in s t the c r i s p s e t s c o r e s :
39 p lo t (DT$VOT raw , DT$VOT)
40

41 # STAB #
42

43 # Check the d i s t r i b u t i o n o f the raw data
44 h i s t (DT$STAB raw ,
45 xlab = ”STAB raw” ,
46 main = paste ( ”Histogram of the raw STAB s c o r e s ” ) )
47

48 # To remove Maksyuta VGG as i t r e p r e s e n t s a s i g n i f i c a n t o u t l i e r
49 DT1 <−DT[−c (19) , ]
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50

51 # Check the d i s t r i b u t i o n o f the raw data again
52 h i s t (DT1$STAB raw ,
53 xlab = ”STAB raw” ,
54 main = paste ( ”Histogram of the raw STAB s c o r e s ” ) )
55

56 # Cal ib ra t e the raw data
57 STAB <− NA #empty vec to r
58 STAB[DT$STAB raw<=20000]<−1
59 STAB[DT$STAB raw>20000]<−0
60 STAB
61

62 # Add the new c a l i b r a t e d s e t to the data frame :
63 DT$STAB<−STAB
64

65 # f o r Batdyev KC
66 DT[ 1 5 , 1−7]
67 DT[ 1 5 , 7 ] <− 0
68 DT[ 1 5 , 1−7]
69

70 # f o r Ilyumzhinov KL
71 DT[ 2 0 , 1−7]
72 DT[ 2 0 , 7 ] <− 0
73 DT[ 2 0 , 1−7]
74

75 # V i s u a l i z e the c r i s p s e t s c o r e s us ing a histogram :
76 h i s t (DT$STAB,
77 xlab = ”STAB” ,
78 main = paste ( ”Histogram of the c r i s p s e t STAB s c o r e s ” ) )
79

80 # Plot the raw data aga in s t the c r i s p s e t s c o r e s :
81 p lo t (DT$STAB raw , DT$STAB)
82

83 # Maksyuta VGG again d i s t o r t s the d i s t r i b u t i o n o f the sco re s ,
84 # l e t us p l o t the s c o r e s without i t
85

86 # Cal ib ra t e the raw s c o r e s
87 STAB <− NA #empty vec to r
88 STAB[DT1$STAB raw<=20000]<−1
89 STAB[DT1$STAB raw>20000]<−0
90 STAB
91

92 # Add the new c a l i b r a t e d s e t to the data frame :
93 DT1$STAB<−STAB
94

95 # f o r Batdyev KC
96 DT1[ 1 5 , 1−7]
97 DT1[ 1 5 , 7 ] <− 0
98 DT1[ 1 5 , 1−7]
99

100 # f o r Ilyumzhinov KL
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101 DT1[ 1 9 , 1−7]
102 DT1[ 1 9 , 7 ] <− 0
103 DT1[ 1 9 , 1−7]
104

105 # V i s u a l i z e the c r i s p s e t s c o r e s us ing a histogram :
106 h i s t (DT1$STAB,
107 xlab = ”STAB” ,
108 main = paste ( ”Histogram of the c r i s p s e t STAB s c o r e s ” ) )
109

110 # Fina l ly , p l o t the raw data aga in s t the c r i s p s e t s c o r e s :
111 p lo t (DT1$STAB raw , DT1$STAB)
112

113 head (DT)
114

115 # EFF #
116

117 # Check the d i s t r i b u t i o n o f the raw data :
118 h i s t (DT$EFF raw ,
119 xlab = ”EFF raw” ,
120 main = paste ( ”Histogram of the raw EFF s c o r e s ” ) )
121

122 # Cal ib ra t e the raw data :
123 EFF <− NA #empty vec to r
124 EFF[DT$EFF raw<=40]<−1
125 EFF[DT$EFF raw>40]<−0
126 EFF
127

128 # Add the new c a l i b r a t e d s e t s to the data frame :
129 DT$EFF<−EFF
130

131 # Check the d i s t r i b u t i o n o f the c r i s p s e t s c o r e s :
132 h i s t (DT$EFF,
133 xlab = ”EFF” ,
134 main = paste ( ”Histogram of the c r i s p s e t EFF s c o r e s ” ) )
135

136 # Plot the raw data aga in s t the c r i s p s e t s c o r e s :
137 p lo t (DT$EFF raw , DT$EFF)
138 head (DT)
139

140 # POPUL #
141

142 # Check the d i s t r i b u t i o n o f the raw data :
143 h i s t (DT$POPUL raw ,
144 xlab = ”POPUL raw” ,
145 main = paste ( ”Histogram of the raw POPUL s c o r e s ” ) )
146

147 # Cal ib ra t e the raw data :
148 POPUL <− c a l i b r a t e (DT$POPUL raw , type = ” c r i s p ” , t h r e s h o l d s = 40)
149 POPUL
150

151 # Add the c a l i b r a t e d s e t to the data frame :
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152 DT$POPUL<−POPUL
153

154 # Check the d i s t r i b u t i o n o f the c r i s p s e t s c o r e s :
155 h i s t (DT$POPUL,
156 xlab = ”POPUL” ,
157 main = paste ( ”Histogram of the c r i s p s e t POPUL s c o r e s ” ) )
158

159 # Plot the raw data aga in s t the c r i s p s e t s c o r e s :
160 p lo t (DT$POPUL raw , DT$POPUL)
161 head (DT)
162

163 # OUT #
164

165 # Check the d i s t r i b u t i o n o f the raw data :
166 h i s t (DT$OUT raw ,
167 xlab = ”OUT raw” ,
168 main = paste ( ”Histogram of the raw OUT s c o r e s ” ) )
169

170 # Cal ib ra t e the raw data :
171 OUT <− DT$OUT raw
172 OUT
173

174 # Add to the data frame :
175 DT$OUT<−OUT
176

177 # Check the d i s t r i b u t i o n o f the c r i s p s e t s c o r e s :
178 h i s t (DT$OUT,
179 xlab = ”OUT” ,
180 main = paste ( ”Histogram of the c r i s p s e t OUT s c o r e s ” ) )
181

182 # Plot the raw data aga in s t the c r i s p s e t s c o r e s :
183 p lo t (DT$OUT raw , DT$OUT)
184

185 # Remove columns with the raw data :
186 DT <− DT[ ,− c ( 1 : 5 ) ]
187 DT
188

189 # Examine skewness o f the data :
190 skew . check (DT)
191

192 # Save c a l i b r a t e d data s e t as a csv f i l e
193 wr i t e . csv (DT, ” c a l i b r a t e d . csv ” )
194

195 # Outcome : reappointment −−−−
196

197 # Analys i s o f n e c e s s i t y −−−−
198 rm( l i s t=l s ( ) )
199

200 DT <− read . csv ( ” c a l i b r a t e d . csv ” , row . names = 1 , sep=” , ” )
201 head (DT)
202
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203 QCAfit (DT[ , 1 : 4 ] , DT$OUT, names (DT[ , 1 : 4 ] ) , n e c e s s i t y = TRUE)
204

205 # VOT has c o n s i s t e n c y o f 1 . 000 , but low re l evance o f 0 . 182 ,
206 # i t i s more l i k e l y to be a t r i v i a l nece s sa ry condt ion
207

208 # Let us p l o t i t :
209 xy . p l o t ( ”VOT” ,
210 ”OUT” ,
211 data = DT,
212 xlab=”VOT” ,
213 ylab=”OUT” ,
214 n e c e s s i t y=TRUE,
215 j i t t e r = TRUE)
216

217 # No deviant cases , yet c l e a r l y t r i v i a l nece s sa ry cond i t i on
218

219 # Let us a l s o check f o r SUIN c o n d i t i o n s
220 SUIN y <− superSubset ( data = DT,
221 outcome = ”OUT” ,
222 c o n d i t i o n s = c ( ”VOT” , ”STAB” , ”EFF” ,
223 ”POPUL” ) ,
224 r e l a t i o n = ” n e c e s s i t y ” ,
225 i n c l . cut = 0 .90 ,
226 cov . cut = 0 . 5 ,
227 ron . cut = 0 . 5 ,
228 depth = 2)
229 SUIN y
230

231 # No
232

233 # Analys i s o f s u f f i c i e n c y −−−−
234

235 # Create a truth t a b l e s e t t i n g a cut−o f f at 1 .00
236

237 TT <− truthTable (DT, outcome = ”OUT” ,
238 c o n d i t i o n s = c ( ”VOT” , ”STAB” , ”EFF” ,
239 ”POPUL” ) ,
240 i n c l . cut1 = 1 .00 ,
241 complete = TRUE,
242 show . ca s e s = TRUE,
243 PRI = TRUE,
244 s o r t . by = c ( ”OUT” , ” i n c l ” , ”n” ) )
245

246 TT
247

248 # Conservat ive s o l u t i o n
249

250 s o l c <− minimize (TT, d e t a i l s = TRUE,
251 show . ca s e s = TRUE,
252 use . t i l d e=FALSE)
253
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254 s o l c
255

256 # Typical c a s e s
257 ca s e s . su f . typ ( r e s u l t s = s o l c , outcome = ”OUT” )
258

259 # Deviant ca s e s
260 ca s e s . su f . dcn ( r e s u l t s = s o l c , outcome = ”OUT” )
261 # no
262

263 # Let us examine co n s e r va t i v e s o l u t i o n with pimplot :
264 pimplot ( data = DT,
265 r e s u l t s = s o l c ,
266 outcome = ”OUT” ,
267 a l l l a b e l s = TRUE,
268 j i t t e r = TRUE)
269

270 # VOT∗STAB are pre sent in both s o l u t i o n terms
271

272 # Let us check i f they are nece s sa ry toge the r
273 INTERSECTION <− DT$VOT∗DT$STAB
274 DT$INTERSECTION<−INTERSECTION
275

276 QCAfit (DT[ , 6 ] , DT$OUT, names (DT[ , 6 ] ) , n e c e s s i t y = TRUE)
277 # low c o n s i s t e n c y o f 0 . 714 , RoN o f 0 .933
278

279 # Let us c r e a t an XY plo t
280 xy . p l o t ( ”INTERSECTION” ,
281 ”OUT” ,
282 data = DT,
283 xlab=”VOT∗STAB” ,
284 ylab=”OUT” ,
285 n e c e s s i t y=TRUE,
286 j i t t e r = TRUE)
287

288 # four dev iant cases ,
289 # should not be i n t e r p r e t e d as necessary ,
290 # but d e f i n i t e l y an important INUS cond i t i on
291

292 # Most pars imonious s o l u t i o n
293

294 # Exclude s i m p l i f y i n g assumption 2
295 # VOT STAB EFF POPUL
296 # 0 0 0 1
297 # as at l e a s t two c o n d i t i o n s are expected to be pre sent
298 # to produce the outcome reappointment
299

300 s o l p <− minimize (TT, d e t a i l s = TRUE,
301 i n c lude = ”?” ,
302 show . ca s e s = TRUE,
303 exc lude = ”2” )
304
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305 s o l p
306 # model ambiguity
307

308 # Check s i m p l i f y i n g assumptions
309 s o l p$SA
310

311 # Typical c a s e s
312 ca s e s . su f . typ ( r e s u l t s = s o l p , outcome = ”OUT” , 1)
313 ca s e s . su f . typ ( r e s u l t s = s o l p , outcome = ”OUT” , 2)
314

315 # Deviant ca s e s
316 ca s e s . su f . dcn ( r e s u l t s = s o l p , outcome = ”OUT” , 1)
317 # no
318 ca s e s . su f . dcn ( r e s u l t s = s o l p , outcome = ”OUT” , 2)
319 # no
320

321 # Intermed iate s o l u t i o n
322 # d i r e c t i o n s expec ta t i on s : a l l c o n d i t i o n s are expected
323 # to cont r ibu t e to the outcome in t h e i r pre sence
324

325 s o l i <− minimize (TT, d e t a i l s = TRUE, inc lude = ”?” ,
326 show . ca s e s = TRUE,
327 d i r . exp = c (1 ,1 , 1 , 1) )
328

329

330 s o l i
331 # same as co n s e r va t i v e
332

333 # Check easy c o u n t e r f a c t u a l s
334 s o l i $ i . s o l $C1P1$EC
335 # no
336

337 # Outcome : d i s m i s s a l −−−−
338

339 # Analys i s o f n e c e s s i t y −−−−
340 QCAfit (DT[ , 1 : 4 ] , DT$OUT, names (DT[ , 1 : 4 ] ) ,
341 n e c e s s i t y = TRUE, neg . out = TRUE)
342

343 # popul has c o n s i s t e n c y o f 0 .909
344 # and re l evance o f 0 .600
345

346 # Let us examine i t with XY p lo t
347 xy . p l o t ( ”˜POPUL” ,
348 ”˜OUT” ,
349 data = DT,
350 xlab=”˜POPUL” ,
351 ylab=”OUT” ,
352 n e c e s s i t y=TRUE,
353 j i t t e r = TRUE)
354

355 # one deviant case − Rosse l SVE
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356

357 # Let us a l s o check SUIN c o n d i t i o n s
358 SUIN ny <− superSubset ( data = DT,
359 outcome = ”˜OUT” ,
360 c o n d i t i o n s = c ( ”VOT” , ”STAB” , ”EFF” ,
361 ”POPUL” ) ,
362 r e l a t i o n = ” n e c e s s i t y ” ,
363 i n c l . cut = 0 .90 ,
364 ron . cut = 0 . 5 ,
365 cov . cut = 0 . 6 ,
366 depth = 2)
367

368 SUIN ny
369

370 # popul
371 # vot+stab
372 # none stands f o r any h igher order concept
373

374 # Analys i s o f s u f f i c i e n c y −−−−
375

376 # Create a truth t a b l e s e t t i n g a cut−o f f at 0 .75
377

378 TT n <− truthTable (DT, outcome = ”˜OUT” ,
379 c o n d i t i o n s = c ( ”VOT” , ”STAB” , ”EFF” ,
380 ”POPUL” ) ,
381 i n c l . cut1 = 0 .75 ,
382 complete = TRUE,
383 show . ca s e s = TRUE,
384 s o r t . by = c ( ”OUT” , ” i n c l ” , ”n” ) )
385 TT n
386

387 # Conservat ive s o l u t i o n
388

389 s o l c n <− minimize (TT n ,
390 d e t a i l s = TRUE,
391 show . ca s e s = TRUE)
392

393 s o l c n
394

395 # Typical c a s e s
396 ca s e s . su f . typ ( r e s u l t s = s o l c n , outcome = ”˜OUT” )
397

398 # Deviant ca s e s
399 ca s e s . su f . dcn ( r e s u l t s = s o l c n , outcome = ”˜OUT” )
400

401 # Let us examine the s o l u t i o n with pimplot
402

403 pimplot ( data = DT,
404 r e s u l t s = s o l c n ,
405 outcome = ”˜OUT” ,
406 a l l l a b e l s = TRUE,
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407 j i t t e r = TRUE)
408

409 # Most pars imonious s o l u t i o n
410

411 # Exclude rows ”4” , ”8” , and ”10”
412 # as they inc lude two or more c o n d i t i o n s in t h e i r pre sence
413

414 s o l p n <− minimize (TT n ,
415 d e t a i l s = TRUE,
416 i n c lude = ”?” ,
417 show . ca s e s = TRUE,
418 exc lude = c ( ”4” , ”8” , ”10” ) )
419

420

421 s o l p n
422

423 # Typical c a s e s
424 ca s e s . su f . typ ( r e s u l t s = s o l p n , outcome = ”˜OUT” )
425

426 # Deviant ca s e s
427 ca s e s . su f . dcn ( r e s u l t s = s o l p n , outcome = ”˜OUT” )
428

429 # Check s i m p l i f y i n g assumptions
430 s o l p n$SA
431

432 # Intermed iate s o l u t i o n
433 s o l i n <− minimize (TT n , d e t a i l s = TRUE, inc lude = ”?” ,
434 show . ca s e s = TRUE,
435 d i r . exp = c (0 ,0 , 0 , 0) )
436

437 s o l i n
438 # same as pars imonious
439

440 # Check easy c o u n t e r f a c t u a l s
441 s o l i n$ i . s o l $C1P1$EC
442 # same as s i m p l i f y i n g assumptions
443

444 # Check f o r s imultaneous subset r e l a t i o n s
445 SSR<− i n t e r s e c t ( rownames (TT$ t t ) [TT$ t t $OUT==1] ,
446 rownames (TT n$ t t ) [TT n$ t t $OUT==1])
447 SSR
448 # no
449

450 # Check f o r any c on t rad i c t o ry s i m p l i f y i n g assumptions
451 CSA <− i n t e r s e c t ( rownames ( s o l p$ i . s o l $ s o l p$C1P1$SA) ,
452 rownames ( s o l p n$ i . s o l $C1P1$ s o l p n$SA) )
453 CSA
454 # no
455

456 # Check f o r any c on t rad i c t o ry easy c o u n t e r f a c t u a l s
457 CEC <− i n t e r s e c t ( rownames ( s o l i $ i . s o l $C1P1$EC) ,
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458 rownames ( s o l i n$ i . s o l $C1P1$EC) )
459 CEC
460

461 # Theory eva lua t i on −−−−
462

463 # I n t e r s e c t theory with the co n s e r va t i v e s o l u t i o n
464 TH <− theory . eva lua t i on ( theory = ”VOT∗STAB + EFF∗POPUL” ,
465 emp i r i c s = s o l c ,
466 outcome = ”OUT” ,
467 s o l =1,
468 pr in t . f i t=FALSE,
469 pr in t . data=FALSE,
470 use . t i l d e = TRUE)
471 TH
472

473 # Obtain j u s t the parameters o f f i t f o r each i n t e r s e c t i o n
474 TH$ f i t
475

476 # Obtain j u s t the names o f ca s e s f o r each i n t e r s e c t i o n
477 TH$ ca s e s
478

479

480 # Robustness −−−−
481

482 # Test 1 −−−−
483 # Alt e rna t i v e c a l i b a t i o n s t r a t e g y 1 : t h e o r e t i c a l or ’ i n d i r e c t ’ c a l i b r a t i o n :
484 # 0 , 0 . 33 , 0 . 67 , and 1
485

486 rm( l i s t=l s ( ) )
487 DT <− read . csv ( ”raw data . csv ” , row . names = 1 , sep=” , ” )
488 head (DT)
489

490 # VOT #
491 # To c a l i b r a t e the s e t VOT
492 # I use the f o l l o w i n g thr e sho ld va lue s :
493 # l e s s than or equal to 40 percent − 0 ;
494 # more than 40 but l e s s than 50 − 0 . 3 3 ;
495 # more than 50 but l e s s than 65 − 0 . 6 7 ;
496 # more than 65 percent − 1 .
497

498 VOT <− NA
499 VOT[DT$VOT raw<=40]<−0
500 VOT[DT$VOT raw>40 & DT$VOT raw<=50]<−0 .33
501 VOT[DT$VOT raw>50 & DT$VOT raw<=65]<−0 .67
502 VOT[DT$VOT raw>65 & DT$VOT raw<=100]<−1
503 VOT
504

505 # To add the new c a l i b r a t e d s e t to the data frame :
506 DT$VOT<−VOT
507 head (DT)
508
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509 # To v i s u a l i z e the raw data us ing a histogram :
510 h i s t (DT$VOT raw )
511

512 # To v i s u a l i z e the fuzzy s e t s c o r e s us ing a histogram :
513 h i s t (DT$VOT)
514

515 # To p lo t the raw data aga in s t the fuzzy s e t s c o r e s :
516 p lo t (DT$VOT raw , DT$VOT)
517

518 DT
519

520 # f o r Tkachev KDA − 2011 State Duma e l e c t i o n s
521 DT[ 1 4 , 1−6]
522 DT[ 1 4 , 6 ] <− 1
523 DT[ 1 4 , 1−6]
524

525 # STAB #
526 # To c a l i b r a t e the s e t STAB
527 # I use the f o l l o w i n g thr e sho ld va lue s :
528 # more than 30 ,000 − 0 ;
529 # more than 20 ,000 but l e s s than 30 ,000 − 0 . 3 3 ;
530 # more than 10 ,000 but l e s s than 20 ,000 − 0 . 6 7 ;
531 # l e s s than or equal to 10 ,000 − 1 .
532

533 STAB <− NA
534 STAB[DT$STAB raw<=10000]<−1
535 STAB[DT$STAB raw>10000 & DT$STAB raw<=20000]<−0 .67
536 STAB[DT$STAB raw>20000 & DT$STAB raw<=30000]<−0 .33
537 STAB[DT$STAB raw>30000 & DT$STAB raw<=250000]<−0
538 STAB
539

540 # To add the new c a l i b r a t e d s e t to the data frame :
541 DT$STAB<−STAB
542 head (DT)
543

544 # To v i s u a l i z e the raw data us ing a histogram :
545 h i s t (DT$STAB raw )
546

547 # To v i s u a l i z e the fuzzy s e t s c o r e s us ing a histogram :
548 h i s t (DT$STAB)
549

550 # To p lo t the raw data aga in s t the fuzzy s e t s c o r e s :
551 p lo t (DT$STAB raw , DT$STAB)
552

553 DT
554

555 # f o r Batdyev KC
556 DT[ 1 5 , 1−7]
557 DT[ 1 5 , 7 ] <− 0 .33
558 DT[ 1 5 , 1−7]
559
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560 # f o r Ilyumzhinov KL
561 DT[ 2 0 , 1−7]
562 DT[ 2 0 , 7 ] <− 0 .33
563 DT[ 2 0 , 1−7]
564

565 # EFF #
566 # To c a l i b r a t e the s e t EFF
567 # I use the f o l l o w i n g thr e sho ld va lue s :
568 # more than 60 − 0 ;
569 # more than 40 but l e s s than 60 − 0 . 3 3 ;
570 # more than 20 but l e s s than 40 − 0 . 6 7 ;
571 # l e s s than or equal to 20 − 1 .
572

573 EFF <− NA
574 EFF[DT$EFF raw<=20]<−1
575 EFF[DT$EFF raw>20 & DT$EFF raw<=40]<−0 .67
576 EFF[DT$EFF raw>40 & DT$EFF raw<=60]<−0 .33
577 EFF[DT$EFF raw>60 & DT$EFF raw<=83]<−0
578 EFF
579

580 # To add the new c a l i b r a t e d s e t to the data frame :
581 DT$EFF<−EFF
582 head (DT)
583

584 # To v i s u a l i z e the raw data us ing a histogram :
585 h i s t (DT$EFF raw )
586

587 # To v i s u a l i z e the fuzzy s e t s c o r e s us ing a histogram :
588 h i s t (DT$EFF)
589

590 # To p lo t the raw data aga in s t the fuzzy s e t s c o r e s :
591 p lo t (DT$EFF raw , DT$EFF)
592

593 # POPUL #
594 # To c a l i b r a t e the s e t POPUL
595 # I use the f o l l o w i n g thr e sho ld va lue s :
596 # l e s s than or equal to 30 percent − 0 ;
597 # more than 30 but l e s s than or equal to 40 − 0 . 3 3 ;
598 # more than 40 but l e s s than or equal to 50 − 0 . 6 7 ;
599 # more than 50 and l e s s than or equal to 100 − 1 .
600

601 POPUL <− NA
602 POPUL[DT$POPUL raw<=30]<−0
603 POPUL[DT$POPUL raw>30 & DT$POPUL raw<=40]<−0 .33
604 POPUL[DT$POPUL raw>40 & DT$POPUL raw<=50]<−0 .67
605 POPUL[DT$POPUL raw>50 & DT$POPUL raw<=100]<−1
606 POPUL
607

608 # To add the new c a l i b r a t e d s e t to the data frame :
609 DT$POPUL<−POPUL
610 head (DT)
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611

612 # To v i s u a l i z e the raw data us ing a histogram :
613 h i s t (DT$POPUL raw )
614

615 # To v i s u a l i z e the fuzzy s e t s c o r e s us ing a histogram :
616 h i s t (DT$POPUL)
617

618 # To p lo t the raw data aga in s t the fuzzy s e t s c o r e s :
619 p lo t (DT$POPUL raw , DT$POPUL)
620

621 # OUT #
622 OUT <− DT$OUT raw
623 DT$OUT <− OUT
624

625 # Remove columns with the raw data :
626 DT <− DT[ ,− c ( 1 : 5 ) ]
627

628 # Examine skewness o f the c a l i b r a t e d data :
629 skew . check (DT)
630

631 # Save c a l i b r a t e d data s e t as a csv f i l e
632 wr i t e . csv (DT, ” c a l i b r a t e d i n d i r e c t . csv ” )
633

634 rm( l i s t=l s ( ) )
635

636 DT <− read . csv ( ” c a l i b r a t e d i n d i r e c t . csv ” , row . names = 1 , sep=” , ” )
637

638 # Alt e rna t i v e a n a l y s i s o f s u f f i c i e n c y 1
639 # Outcome : reappointment
640

641 # To c r e a t e a truth t ab l e
642

643 TT1 <− truthTable (DT, outcome = ”OUT” ,
644 c o n d i t i o n s = colnames (DT[ , 1 : 4 ] ) ,
645 i n c l . cut1 = 0 .75 ,
646 complete = TRUE,
647 show . ca s e s = TRUE,
648 PRI = TRUE,
649 s o r t . by = c ( ”OUT” , ” i n c l ” , ”n” ) )
650

651 TT1
652

653 # Alt e rna t i v e c on s e r v a t i v e s o l u t i o n 1
654

655 s o l c1 <− minimize (TT, d e t a i l s = TRUE,
656 show . ca s e s = TRUE,
657 use . t i l d e=FALSE)
658

659 s o l c1
660

661 # Typical c a s e s
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662 ca s e s . su f . typ ( r e s u l t s = s o l c1 , outcome = ”OUT” )
663

664 # Deviant ca s e s
665 ca s e s . su f . dcn ( r e s u l t s = s o l c1 , outcome = ”OUT” )
666

667 # Let us produce XY−p lo t o f the c o n s e r va t i v e s o l u t i o n formula
668

669 pimplot ( data = DT,
670 r e s u l t s = s o l c1 ,
671 outcome = ”OUT” ,
672 a l l l a b e l s = TRUE,
673 j i t t e r = TRUE)
674

675 # Alt e rna t i v e a n a l y s i s o f s u f f i c i e n c y 1
676 # Outcome : d i s m i s s a l
677

678 # To c r e a t e a truth t ab l e
679

680 TT n1 <− truthTable (DT, outcome = ”OUT” , neg . out = TRUE,
681 c o n d i t i o n s = colnames (DT[ , 1 : 4 ] ) ,
682 i n c l . cut1 = 0 .75 ,
683 complete = TRUE,
684 show . ca s e s = TRUE,
685 s o r t . by = c ( ”OUT” , ” i n c l ” , ”n” ) )
686 TT n1
687

688 # none o f the truth ta b l e rows has c o n s i s t e n c y o f h igher than or equal to 0 .75
689

690 # Test 2 −−−−
691 # Alt e rna t i v e c a l i b a t i o n s t r a t e g y 2 : ’ d i r e c t ’ c a l i b r a t i o n
692

693 # VOT raw column needs to be dupl i cated ,
694 # as the r e s u l t s o f 2007 and 2011 State Duma e l e c t i o n s
695 # c a l i b r a t e d d i f f e r e n t l y
696

697 # Cal ib ra t e the r e s u l t s o f State Duma e l e c t i o n s in 2007
698 VOT <− c a l i b r a t e (DT$VOT raw1 ,
699 type = ” fuzzy ” ,
700 t h r e s h o l d s = c ( 4 8 . 0 0 , 51 .00 , 65 . 00 ) ,
701 l o g i s t i c = TRUE, idm = 0 . 95 )
702 VOT
703

704 # Cal ib ra t e the r e s u l t s o f State Duma e l e c t i o n s in 2011
705 VOT2 <− c a l i b r a t e (DT$VOT raw2 ,
706 type = ” fuzzy ” ,
707 t h r e s h o l d s = c ( 2 9 . 0 0 , 51 .00 , 55 . 00 ) ,
708 l o g i s t i c = TRUE, idm = 0 .9 5 )
709 VOT2
710

711 # Add the new c a l i b r a t e d s e t s to the data frame :
712 DT$VOT<−VOT
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713 DT$VOT2 <−VOT2
714

715 # Replace data in VOT us ing fuzzy−s e t membership s c o r e s
716 # from VOT2 f o r the f o l l o w i n g three ca s e s :
717 # Kress TOM, Polezhaev OMS, Tkachev KDA
718

719 # f o r Kress TOM
720 DT[ 2 5 , 1−7]
721 DT[ 2 5 , 7 ] <− 0.1411857
722 DT[ 2 5 , 1−7]
723

724 # f o r Polezhaev OMS
725 DT[ 2 4 , 1−7]
726 DT[ 2 4 , 7 ] <− 0.1786157
727 DT[ 2 4 , 1−7]
728

729 # f o r Tkachev KDA
730 DT[ 1 4 , 1−7]
731 DT[ 1 4 , 7 ] <− 0.9779245
732 DT[ 1 4 , 1−7]
733

734 # Remove column VOT2
735 DT <− DT[ ,−8]
736 head (DT)
737

738 # V i s u a l i z e the fuzzy s e t s c o r e s us ing a histogram :
739 h i s t (DT$VOT)
740

741 # Plot the raw data aga in s t the fuzzy s e t s c o r e s :
742 p lo t (DT$VOT raw1 , DT$VOT)
743

744 # STAB #
745

746 # Check the d i s t r i b u t i o n o f the raw data
747 h i s t (DT$STAB raw )
748

749 # Cal ib ra t e the raw s c o r e s
750 STAB <− c a l i b r a t e (DT$STAB raw , type = ” fuzzy ” ,
751 t h r e s h o l d s = c (30000 , 20000 , 10000) ,
752 l o g i s t i c = TRUE, idm = 0 .9 5 )
753 STAB
754

755 # Add the new c a l i b r a t e d s e t to the data frame :
756 DT$STAB<−STAB
757

758 # f o r Batdyev KC
759 DT[ 1 5 , 1−8]
760 DT[ 1 5 , 8 ] <− 0 .33
761 DT[ 1 5 , 1−8]
762

763 # f o r Ilyumzhinov KL
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764 DT[ 2 0 , 1−8]
765 DT[ 2 0 , 8 ] <− 0 .33
766 DT[ 2 0 , 1−8]
767

768 # Plot the raw data aga in s t the fuzzy s e t s c o r e s :
769 p lo t (DT$STAB raw , DT$STAB)
770

771 # V i s u a l i z e the fuzzy s e t s c o r e s us ing a histogram :
772 h i s t (DT$STAB)
773

774 # EFF #
775

776 # Check the d i s t r i b u t i o n o f the raw data :
777 h i s t (DT$EFF raw )
778

779 # Cal ib ra t e the raw data :
780 EFF <− c a l i b r a t e (DT$EFF raw , type = ” fuzzy ” ,
781 t h r e s h o l d s = c (70 , 40 , 20) ,
782 l o g i s t i c = TRUE, idm = 0 . 95 )
783 EFF
784

785 # Add the new c a l i b r a t e d s e t s to the data frame :
786 DT$EFF<−EFF
787

788 # Plot the raw data aga in s t the fuzzy s e t s c o r e s :
789 p lo t (DT$EFF raw , DT$EFF)
790

791 # Check the d i s t r i b u t i o n o f the fuzzy s e t s c o r e s :
792 h i s t (DT$EFF)
793

794 head (DT)
795

796 # POPUL #
797

798 # Check the d i s t r i b u t i o n o f the raw data :
799 h i s t (DT$POPUL raw )
800

801 # Cal ib ra t e the raw data :
802 POPUL <− c a l i b r a t e (DT$POPUL raw , type = ” fuzzy ” ,
803 t h r e s h o l d s = c (30 , 40 , 50) ,
804 l o g i s t i c = TRUE, idm = 0 . 95 )
805 POPUL
806

807 # Add the c a l i b r a t e d s e t to the data frame :
808 DT$POPUL<−POPUL
809

810 # Plot the raw data aga in s t the fuzzy s e t s c o r e s :
811 p lo t (DT$POPUL raw , DT$POPUL)
812

813 # Check the d i s t r i b u t i o n o f the fuzzy s e t s c o r e s :
814 h i s t (DT$POPUL)
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815

816 # OUT #
817

818 OUT <− DT$OUT raw
819 DT$OUT<−OUT
820

821 # Remove columns with the raw data :
822 DT <− DT[ ,− c ( 1 : 6 ) ]
823

824 # Round up to two d i g i t s :
825 DT <− round (DT, d i g i t s =2)
826

827 # Examine skewness o f the c a l i b r a t e d data :
828 skew . check (DT)
829

830 # Save c a l i b r a t e d data s e t as a csv f i l e
831 wr i t e . csv (DT, ” c a l i b r a t e d d i r e c t . csv ” )
832

833 rm( l i s t=l s ( ) )
834 DT <− read . csv ( ” c a l i b r a t e d d i r e c t . csv ” , row . names = 1 , sep=” , ” )
835

836 # Alt e rna t i v e a n a l y s i s o f s u f f i c i e n c y 2
837 # Outcome : reappointment
838

839 # To c r e a t e a truth t ab l e
840

841 TT2 <− truthTable (DT, outcome = ”OUT” ,
842 c o n d i t i o n s = colnames (DT[ , 1 : 4 ] ) ,
843 i n c l . cut1 = 0 .75 ,
844 complete = TRUE,
845 show . ca s e s = TRUE,
846 PRI = TRUE,
847 s o r t . by = c ( ”OUT” , ” i n c l ” , ”n” ) )
848

849 TT2
850

851 # Alt e rna t i v e c on s e r v a t i v e s o l u t i o n 2
852

853 s o l c2 <− minimize (TT2, d e t a i l s = TRUE,
854 show . ca s e s = TRUE,
855 use . t i l d e=FALSE)
856

857 s o l c2
858

859 # Typical c a s e s
860 ca s e s . su f . typ ( r e s u l t s = s o l c2 , outcome = ”OUT” )
861

862 # Deviant ca s e s
863 ca s e s . su f . dcn ( r e s u l t s = s o l c2 , outcome = ”OUT” )
864 # no
865
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866 # Alt e rna t i v e a n a l y s i s o f s u f f i c i e n c y 2
867 # Outcome : d i s m i s s a l
868

869 # To c r e a t e a truth t ab l e
870

871 TT n2 <− truthTable (DT, outcome = ”OUT” , neg . out = TRUE,
872 c o n d i t i o n s = colnames (DT[ , 1 : 4 ] ) ,
873 i n c l . cut1 = 0 .75 ,
874 complete = TRUE,
875 show . ca s e s = TRUE,
876 s o r t . by = c ( ”OUT” , ” i n c l ” , ”n” ) )
877 TT n2
878

879 # Alt e rna t i v e c on s e r v a t i v e s o l u t i o n 2
880

881 s o l c n2 <− minimize (TT n2 ,
882 d e t a i l s = TRUE,
883 show . ca s e s = TRUE)
884

885

886 s o l c n2
887

888 # Typical c a s e s
889 ca s e s . su f . typ ( r e s u l t s = s o l c n2 , outcome = ”˜OUT” )
890

891 # Deviant ca s e s
892 ca s e s . su f . dcn ( r e s u l t s = s o l c n2 , outcome = ”˜OUT” )
893

894 # XY−p lo t o f the c o n s e r va t i v e s o l u t i o n formula
895 pimplot ( data = DT,
896 r e s u l t s = s o l c n2 ,
897 outcome = ”˜OUT” ,
898 a l l l a b e l s = TRUE,
899 j i t t e r = TRUE)
900

901

902 # Test 3 −−−−
903 # Analys i s o f 22 ca s e s
904 # Exclude Z h i l k i n AST, Morozov ULY, and Shak le in KIR
905

906 rm( l i s t=l s ( ) )
907

908 DT <− read . csv ( ” c a l i b r a t e d . csv ” , row . names = 1 , sep=” , ” )
909 DT2 <− DT
910 DT2
911 # Remove these ca s e s
912

913 # Z h i l k i n AST
914 DT2[ 1 , ]
915 DT2 <− DT2[−1 , ]
916
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917 # Morozov ULY
918 DT2[ 1 2 , ]
919 DT2 <− DT2[−12 , ]
920

921 # Shakle in KIR
922 DT2[ 1 4 , ]
923 DT2 <− DT2[−14 , ]
924

925 # Produce a l t e r n a t i v e co n s e r va t i v e 3
926 # Outcome : reappointment
927

928 s o l c3 <− minimize ( data = DT2,
929 outcome = ”OUT” ,
930 c o n d i t i o n s = c ( ”VOT” , ”STAB” , ”EFF” ,
931 ”POPUL” ) ,
932 i n c l . cut = 0 .75 ,
933 d e t a i l s = TRUE, show . ca s e s = TRUE)
934

935 s o l c3
936

937 # Typical c a s e s
938 ca s e s . su f . typ ( r e s u l t s = s o l c3 , outcome = ”OUT” )
939

940 # Produce a l t e r n a t i v e co n s e r va t i v e 3
941 # Outcome : d i s m i s s a l
942

943 s o l c n3 <− minimize ( data = DT2,
944 outcome = ”OUT” , neg . out = TRUE,
945 c o n d i t i o n s = c ( ”VOT” , ”STAB” , ”EFF” ,
946 ”POPUL” ) ,
947 i n c l . cut = 0 .75 ,
948 d e t a i l s = TRUE, show . ca s e s = TRUE)
949

950 s o l c n3
951

952 # Typical c a s e s
953 ca s e s . su f . typ ( r e s u l t s = s o l c n3 , outcome = ”˜OUT” )
954

955 # Deviant ca s e s
956 ca s e s . su f . dcn ( r e s u l t s = s o l c n3 , outcome = ”˜OUT” )
957

958 # Test 4 −−−−
959 # Use a l t e r n a t i v e i n d i c a t o r f o r EFF −
960 # the i n t e g r a l index o f governors e f f i c i e n c y
961

962 DT4 <− read . csv ( ” e f f a l t . csv ” , row . names = 1 , sep=” , ” )
963

964 # Produce a l t e r n a t i v e co n s e r va t i v e 4
965 # outcome : reappointment
966 s o l c4 <− minimize ( data = DT4,
967 outcome = ”OUT” ,
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968 c o n d i t i o n s = c ( ”VOT” , ”STAB” , ”EFF” ,
969 ”POPUL” ) ,
970 i n c l . cut = 0 .75 ,
971 d e t a i l s = TRUE, show . ca s e s = TRUE)
972

973 s o l c4
974

975 # Typical c a s e s
976 ca s e s . su f . typ ( r e s u l t s = s o l c4 , outcome = ”OUT” )
977

978 # Produce a l t e r n a t i v e co n s e r va t i v e 4
979 # Outcome : d i s m i s s a l
980 s o l c n4 <− minimize ( data = DT4,
981 outcome = ”OUT” , neg . out = TRUE,
982 c o n d i t i o n s = c ( ”VOT” , ”STAB” , ”EFF” ,
983 ”POPUL” ) ,
984 i n c l . cut = 0 .75 ,
985 d e t a i l s = TRUE, show . ca s e s = TRUE)
986

987 s o l c n4
988

989 # Typical c a s e s
990 ca s e s . su f . typ ( r e s u l t s = s o l c n4 , outcome = ”˜OUT” )
991

992 # Deviant ca s e s
993 ca s e s . su f . dcn ( r e s u l t s = s o l c n4 , outcome = ”˜OUT” )
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