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ABSTRACT 

This paper analyzes the effect of political and economic factors on the risk of 

regime change in countries between 1975 and 2010, using survival analysis 

with time-dependent covariates. The findings show that negative economic 

growth increases the risk of regime change in the following year, and that a 

higher level of GDP per Capita, as well as international trade, has an 

inhibiting effect on the risk of regime change in democracies. The results also 

show that countries with young regimes are more likely to experience a 

regime change, and that countries with a long tradition of democratic 

governance suffer virtually no risk of experiencing a regime failure. These 

findings lend heavy support to the democratic consolidation theory, while 

giving mixed support to other theories of economic and political causes of 

regime change. The more generalized approach to regime change used in this 

paper provides a stepping stone for opening up a greater understanding of the 

mechanisms which cause regime change in all types of governments, and 

regardless of the direction of the change in relation to democracy. 

KEYWORDS: Regime change, democratization, democratic consolidation, 

authoritarian regimes, survival analysis, Cox regression 
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1 INTRODUCTION 

The debate over the causes of democratization has been central in the field of 

political science for the better part of the second half of the 20
th

 century. This 

research is best known for establishing the link between economic development 

and democratization, but has also found several other economic, social, and 

political factors important for democratization (see for example: Geddes 1999; 

Przeworski et al. 2000; Acemoglu and Robinson 2006). 

However, despite an enormous body of literature relating to how and why 

authoritarian regimes fail and countries democratize, many political scientists 

were surprised by the events surrounding the Arab Spring (Gause 2011). These 

events made it abundantly clear that there are still several missing pieces in the 

understanding of the complex mechanisms affecting the stability of different 

types of regimes.  

Previous research on regime change has focused heavily on the narrower topic 

of democratization rather than the more generalized topic of regime change, 

regardless of whether the change is towards or away from democracy. The focus 

on democratization is, however, problematic for several reasons. The causes of 

regime change are not only of interest when it is moving towards or away from 

democracy, but it is also highly important to understanding the causes of regime 

instability in authoritarian regimes and emerging democracies. The lack of 

studies investigating all of these different types of regime change leaves this 

literature incomplete, as few generalized theories have emerged (Geddes 2004).   

In order to improve the understanding of the complex mechanisms affecting 

regime change, this paper will use survival analysis and country-year data for 

virtually all regimes in the world from 1975-2010, in an attempt to discern the 

effect of a set of political, social, demographical, and economic variables on the 

risk of regime change.  This approach will be useful in an attempt to consolidate 

the different theories of regime change, and help dismantle misconceptions in 

this body of literature. This topic is also of great interest outside the scientific 
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sphere, as increased knowledge of regime change will have effects for 

international organizations and researchers in fields such as development aid, 

economics, international politics and conflict prevention. 

1.1 PURPOSE AND RESEARCH QUESTION 

The purpose of this paper is to increase the knowledge of which factors cause 

regime change, and to fill a gap in the existing literature by investigating regime 

changes for all types of regimes. More specifically, this paper aims to use a 

survival analysis approach to analyze the longevity of regimes and regime 

change. The research question this paper aims to answer is: 

Which factors are the causes of regime change? 

1.2 OUTLINE 

This paper will begin with an overview of the literature discussing the 

theoretical causes for regime change, from which a set of hypotheses relating to 

regime change will be constructed. This theoretical chapter is followed by a 

section discussing the operationalizations of the concepts of interest, as well as 

the sources used to gather data on these operationalized variables and the 

specification of the models. Then, an introduction will be given to survival 

analysis, connecting the method to the available data. Lastly, the results will be 

presented and analyzed with regards to the hypotheses constructed in Chapter 2 

and conclusions will be drawn. 
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2 THEORIES OF REGIME CHANGE 

The topic of regime change in relationship with democratization, has over the 

last 55 years produced one of the largest bodies of research within the field of 

comparative politics (Przeworski et al. 2000, 78–79). Beginning with the 

observation by Seymour Martin Lipset (1959) that it should be possible to link 

the emergence and stability of democracy to a certain set of conditions, the 

research has grown to encompass a wide range of possible determinants of 

democracy. 

However, despite such a large body of literature on the topic of transition 

towards or within democracies, little research has been conducted on 

authoritarian
1
 transitions. As a consequence from this focus on democratization, 

there is a lack of theories on regime change which are true for all types of 

transitions and regimes (Geddes 2004, 2). This paper aims to fill a part of this 

gap by examining the effect of three groups of factors relating to economic 

performance, regime type, and globalization on the stability of regimes. These 

factors, and their effect on regime stability and regime change, are discussed in 

the section below. From this discussion, a set of testable hypotheses will be 

constructed. 

2.1 ECONOMIC DEVELOPMENT AND REGIME CHANGE 

Perhaps the most investigated relationship within the field of democratization is 

the relationship between wealth, economic growth, and the emergence or 

sustainability of democracy. This relationship was explored by Lipset in the 

above mentioned article from 1959, which noted that a high economic 

development was required for democracy to emerge and become stable (Lipset 

1959, 69–70, 75–85). The effect of economic development on the democratic 

performance of countries was confirmed by Bollen and Jackman (1985), who 

used OLS- and WLS-regression in order to test whether economic development 

had any effect on democracy when controlling for other social or cultural 

                                                 
1
  Authoritarian regimes are sometimes also referred to as autocratic regimes. In this paper 

these two expressions will be used interchangeably. 
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variables (Bollen and Jackman 1985, 38–42). Since 1985, a multitude of 

quantitative studies have continued to confirm this relationship, making it one of 

the most cited “truths” in political science (previous studies confirming this 

relationship include, but are not limited to: Acemoglu and Robinson 2006; 

Przeworski et al. 2000; Przeworski and Limongi 1993; Przeworski and Limongi 

1997; L. Diamond 2008; Geddes 1999; Bernhard, Nordstrom, and Reenock 

2001). 

There are two main theoretical reasons for believing that more economically 

developed countries would be more democratic. First, as the economy becomes 

more developed, the complexity of the social structures in the society increases 

when different types of labor and political organizations form, making it more 

difficult to control the society through authoritarian methods (Przeworski et al. 

2000, 88). Secondly, democracy is more likely to survive when it emerges in 

more economically developed countries, as the economic structures needed for 

sustainable democracy is already in place (Przeworski et al. 2000, 88–89). This 

second reason was strongly confirmed in a study by Przeworski and Limongi 

(1997) which showed that not a single democratic regime with a higher per 

capita income than Argentina in 1975 had fallen (Przeworski and Limongi 1997, 

165). Barbara Geddes (2004) confirmed these findings in 2004, but also found 

that economic development in authoritarian regimes reduces the risk of regime 

failure (Geddes 2004, 21–22). 

However, this literature does not consider regime changes outside the narrow 

scope of democratization. In a paper from 1990, Londregan and Poole 

investigated the incidence of coups, and found that coups are much more likely 

to occur in poor countries than in wealthier countries (Londregan and Poole 

1990, 153). Londregan and Poole also discovered that economic growth has a 

very strong effect on the risk of coups in a country, with a high rate of economic 

growth inhibiting coups (Londregan and Poole 1990, 152). This finding was 

confirmed by Feng (1997), who also found economic growth to have a negative 

effect on coups d’état (Feng 1997, 413–414). Looking at a wider range of regime 
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failures, Przeworski et al. (2000) found that democracies facing economic 

decline had a substantially increased risk of failure compared to democracies 

with positive growth. The effect was also present for authoritarian regimes, 

although not as substantial. Considering the fact that wealthier democracies do 

not fail, the effect of economic decline in poorer democracies was shown to be 

stunningly high (Przeworski et al. 2000, 109–111). 

Taken together, a very complex relationship between economic development 

and regime stability seems to appear. Especially interesting is that there seems to 

be an agreement that different regime types react differently to economic 

development. A number of different testable hypotheses can also be discerned; 

HYPOTHESIS 1A: Wealthier countries have a lower risk of experiencing 

regime change 

HYPOTHESIS 1B: A democratic government substantially increases the effect 

of Hypothesis 1A. 

HYPOTHESIS 1C: Countries with low economic growth have a higher risk of 

experience regime change. 

HYPOTHESIS 1D: Countries experiencing negative economic growth have a 

short term increase in the risk of regime change. 

2.2 REGIME TYPES AND REGIME CHANGE 

A second set of factors which is theorized to affect regime survival and regime 

change is the regime type, its institutions, and the length of the regime to date.  

One of the largest misconceptions in the study of democratic transitions has been 

the assumption that all types of authoritarian regimes face the same types of 

threats to their stability, and therefore break down due to the same factors 

(Hadenius and Teorell 2007, 143–144; Geddes 1999, 121–122; Geddes 2004, 2–

3). Hadenius and Teorell (2007) drew on the works from Geddes, and identified 

five main types of authoritarian regimes: monarchy, military, no-party, one-

party, and limited multiparty regimes. Each of these regime types operate in 
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different ways and are therefore not equally prone to regime failure (Hadenius 

and Teorell 2007, 146–149).  

The authors found that it is the limited multiparty regimes which are the most 

unstable, followed by military and no-party regimes. One-party regimes and 

monarchies are the most stable, while limited multiparty regimes are the most 

short lived (Hadenius and Teorell 2007, 150). According to Hadenius and 

Teorell, limited multiparty regimes constitute a special case, as their short life is 

theorized to be caused by a higher likelihood to evolve into full democracies 

(Hadenius and Teorell 2007, 153–154). Military regimes, on the other hand, are 

theorized to be shorter lived as they “carry within them seeds of their own 

disintegration” (Geddes 1999, 122). These regimes are more likely to experience 

splits within the regime, since they often come from different socioeconomic, 

ethnic, political or educational backgrounds leading to disagreements between 

different factions. They may also suffer from internal competition between 

different branches of the military, different command levels, and generational 

conflicts (Geddes 1999, 125–126; Hadenius and Teorell 2006, 15–16). 

In the more stable authoritarian regimes – the one-party, no-party, and 

monarchial regimes – the power is generally concentrated in a much smaller 

clique. As these cliques’ well-being is completely dependent on staying in 

power, these regimes are more likely to deal with opposition within the regime 

through concessions in order to minimize the splits and maximize the unity. The 

within-regime opposition is also less likely to want to grab power since they 

would not be able to exercise as much influence or enrich themselves without 

the support of the majority faction in the regime. These regimes are, therefore, 

less likely to fail because the incentive structures discourage within regime 

splits, something which is not present for military regimes (Geddes 1999, 125–

130). 

When looking at democracies, democratic consolidation is perhaps the most 

important concept relating to the stability of the regime. Democratic 

consolidation is a complex concept which encompasses several different 



11 

 

components, such as the strength of the civil society, the institutions of the state 

and the independence of the media (L. J. Diamond 1994). These components 

take much time to develop, but once they are developed they make democracy 

“so broadly and profoundly legitimate among its citizens that it is very unlikely 

to break down” (L. J. Diamond 1994, 16). Similarly, Acemoglu and Robinson 

(2006) identify two main paths of political development relating to democracy. 

The first path is a slow development towards democracy, after which it 

consolidates and remains stable. In the second path, democracy develops but 

does not consolidate and therefore breaks down, and resurges (Acemoglu and 

Robinson 2006, 1–2). It is theorized that, as a part of the consolidation process, 

the democratic government must demonstrate its ability to solve the governance 

problems and meet the citizens’ expectations of freedom, justice and a better 

life. A failure to provide these demands will lead to people losing faith in the 

democratic system and turning to authoritarian alternatives (L. Diamond 2008, 

37). 

Authoritarian regimes are also more prone to fail early in their tenure. In the 

earlier mentioned study, Londregan and Poole (1990) not only found that coups 

were more likely in poorer countries, they also found that coups are more likely 

in countries which had recently experienced another coup. This effect is 

noticeable for up to six years following a previous regime change (Londregan 

and Poole 1990, 151–152, 163). Yet another argument for the instability of 

young regimes is put forth by Hale (2005). Hale argues that emerging regimes in 

the post-Soviet case are not necessarily moving in any specific direction with 

regards to democracy; rather the regimes move in cycles towards democracy and 

then back towards authoritarianism again. Therefore, emerging regimes which 

have not been consolidated tend to shift between these two modes of 

government (Hale 2005, 133–135). The instability of new regimes is also proven 

by Przeworski et. al. (2000), who notes that past political instability has a 

negative effect on the stability of current regimes in the same country 

(Przeworski et al. 2000, 127). 
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Again, the picture is found to be complex with many factors affecting the 

relationship between regimes and their propensity to change. A number of 

hypotheses can, however, be created from the arguments above; 

HYPOTHESIS 2A: Military regimes have a higher risk of experiencing regime 

change than monarchial, no-party, and single-party regimes. 

HYPOTHESIS 2B: The risk for regime change in democracies is lower the 

longer the democratic regime has been in place. 

HYPOTHESIS 2C: New regimes have a higher risk of regime change. 

2.3 GLOBALIZATION AND REGIME CHANGE 

Yet another factor of interest when studying regime change is the level of 

openness or globalization in a country. Acemoglu and Robinson (2006) identify 

three main types of globalization which may affect the stability of democratic 

regimes; international trade, financial integration and political integration 

(Acemoglu and Robinson 2006, 321). International trade is theorized to affect 

the regime stability mainly in emerging, poorer, democratic countries. This is 

because these countries are often abundant in labor and poor in capital, and 

increased international trade would therefore drive up wages and decrease the 

income gap between the poor and the rich. A decreased gap between the poor 

and the rich leads, in turn, to a decrease in political conflict between the poor 

and the rich generating an increased political stability (Acemoglu and Robinson 

2006, 321-322). 

Likewise, increased financial integration, in the form of capital inflows, also 

reduces the income gap between rich and poor in a country using basically the 

same mechanisms as international trade does. Additionally, increased financial 

integration leads to greater opportunities of capital flight which can also help 

stabilize regimes. This last argument might seem counter-intuitive at first, but it 

is theorized that opportunities for capital flight reduces the risk of highly 

redistributive policies towards the rich, as such policies would trigger capital 
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flight, which in turn decreases the incentives for the rich to seek an overthrow of 

the regime (Acemoglu and Robinson 2006, 323–324). 

Lastly, political integration is also theorized to increase the stability of 

democratic regimes. This is because increased political integration in the 

international arena may lead to other (democratic) countries imposing harsher 

restrictions or other punitive measures following an overthrow of the democratic 

regime. Overthrowing a politically integrated regime would therefore be more 

costly, and the risk for a regime change should therefore be less likely 

(Acemoglu and Robinson 2006, 324).  

Although Acemogly and Robinson only discuss the effects of globalization on 

the stability of democracies, it is possible that these effects of globalization are 

also seen in non-democracies. Two hypotheses relating to the relationship 

between globalization and regime stability can therefore be formulated; 

HYPOTHESIS 3A: More globalized countries have a lower risk of regime 

change. 

HYPOTHESIS 3B: A democratic government substantially increases the effect 

of Hypothesis 3A. 

3 OPERATIONALIZATIONS AND DATA 

As is very common in political science, this paper deals with abstract concepts 

such as “regimes”, “economic development”, and “globalization”, and before 

any analysis can be conducted on such concepts they must be defined and 

operationalized. In this chapter, all variables of interest will be defined, 

operationalized, and suitable data sources will be identified. A table describing 

all the independent variables included in this analysis can be found in section 

4.2. 
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3.1 THE DEPENDENT VARIABLE – DEFINING AND 

MEASURING REGIME CHANGE 

In order to define a regime change, a definition of what constitutes a regime 

must first be established. Max Weber famously defined a “state” as an 

association which claims the monopoly on the legitimate use of violence (M. 

Weber 2009, 334). The minimalist definition proposed by Weber does, however, 

exclude many important factors, such as whether the state has an organization 

for enforcing its authority and whether or not the governing body is the 

recognized legitimate authority in the area. This paper will instead use the 

definition provided by the Polity IV project, defining a regime as “the 

recognized central authority for a (potential) social unit that is delimited spatially 

through the identification of formal, territorial borders” (Marshall, Gurr, and 

Jaggers 2014, 1–2). Although this definition does not in any form consider the 

extent to which the regime has the ability to exert this authority, it is a simple 

and measurable definition, which captures the essence of the variable of interest. 

Likewise, the definition and data for regime change is borrowed from the Polity 

IV project. The Polity IV Project measures the authority characteristics of 

regimes relating to five different indicators of democracy and autocracy, on a 

21-point scale from -10 to 10, where -10 represents the most autocratic regimes, 

and 10 represents the most democratic regimes (Marshall, Gurr, and Jaggers 

2014, 1–2, 13–16). Polity IV also defines a regime change as a three-point or 

more change in a country’s polity score in three years or less. Such a three-point 

change constitutes a substantive normative change in political authority, 

allowing opponents of the regime to challenge the authority of this new, not yet 

institutionalized, polity. In addition to this “transitional” definition of regime 

change, a regime will also be considered to have ended if the state collapses 

and/or descends into anarchy, coded as an “interregnum” in the Polity IV 
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project
2
 (Marshall, Gurr, and Jaggers 2014, 30–31). Among these cases are also 

instances where the regime has ended through a coup d’état.  

This paper will, however, not consider cases where regimes have ended due to a 

foreign military intervention, as this type of regime change is assumed to be 

caused by external factors rather than the internal factors of interest in this paper. 

Neither will it consider regimes lasting less than one year, as these can be 

considered to have lacked political authority, and as these regimes are virtually 

indistinguishable from one another.  In the time period considered by this paper, 

foreign interventions have only ended 7
3
 out of a total of 540 regimes. 

Subsequently, all country-observations for these 7 regimes have been excluded 

from the analysis. Another choice that Survival Analysis provides would be to 

censor these observations (for information regarding censoring, see Chapter 

4.1.1.1). However, doing this would introduce the data set to competing risks – 

putting additional restrains on the data set (Klein and Moeschberger 2003, 50–

52) and it will therefore not  be applied. 

Peaceful breakups or mergers of countries due to a negotiated political process, 

such as the breakup of Czechoslovakia and the reunification of North and South 

Yemen, are not counted as regime changes either, as it can be seen as if the 

regime continues, in their respective new countries. These peaceful processes 

might, however, be initiated by the breakdown of a regime which in that case 

will be counted as the end of a regime. An example of this is the reunification of 

Germany, where West Germany is not coded as an ended regime, but the regime 

in East Germany is coded as ended in 1988/89, or the aforementioned case of 

Czechoslovakia, which also has its regime coded as ended in 1988/89. The 

regime present in Czechoslovakia in 1991-1992 is, however, not coded as an 

ended regime.  

                                                 
2
  Hereinafter the term “regime change” will refer to both the transitional definition of regime 

change, as well as the cases where the state collapses and/or descends into anarchy or 

experiences a coup d’état. 
3
  The seven cases of foreign interventions ending regimes are: Afghanistan 2001, Cambodia 

1979, Haiti 1994, Iraq 2003, Panama 1989, Sierra Leone 1998, and Uganda 1979 (Marshall 
and Marshall 2014, 4) 
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3.2 THE INDEPENDENT VARIABLES – DEFINING 

ECONOMIC DEVELOPMENT, REGIME TYPES, AND 

GLOBALIZATION 

In this section, the independent variables will be presented in more depth, with 

one section devoted to each category of hypotheses. The variables and their 

descriptions are summarized in Table 1 at the end of the chapter. 

3.2.1 ECONOMIC DEVELOPMENT 

Traditionally, economic development is measured though the Gross Domestic 

Product per Capita. This approach does, however, have certain problems as GDP 

is a very narrow measurement for human well-being. A more appropriate 

measurement is perhaps the Human Development Index, HDI, developed by the 

UN as an alternative to the narrower GDP (Sagar and Najam 1998). Yet, since 

HDI-scores are only available from 1980, this paper will use GDP per Capita in 

thousand 2005 US dollar as an indicator for economic development, due to the 

lack of viable alternatives.  

Economic growth is, in this sense, a more straightforward variable to 

conceptualize. In this paper, the annual percentage GDP growth per Capita will 

be used as a measurement of economic growth, as this approach seems to be 

most appropriate when measuring how growth is actually perceived by the 

population. 

The GDP per capita and growth data are, in the first hand, collected from the 

World Bank Data Bank (World Bank 2014). For a few country years, however, 

no data was available from the World Bank. For these cases, constituting less 

than 5% of the country-years in the sample, data was collected from the CIA 

World Factbook (Central Intelligence Agency, 2014). The data gathered from 

the CIA World Factbook seems to not be of the same quality as the World Bank 

data, perhaps as it approximates GDP for countries where the World Bank does 

not have any data and sources are scarce. However, as the CIA World Factbook 

Data can be assumed to be approximately correct, it is better to include this data 
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despite its higher uncertainty rather than excluding these cases and ending up 

with a biased sample due to a lack of reliable data.  

In order to ensure that the effect of the CIA data does not adversely affect the 

results, the robustness will be checked by comparing the results with the CIA 

data included with the results when this data is excluded. For yet another few 

country-years, GDP per capita or GDP growth is missing for a single year in a 

regime, either between two observations or at the beginning or end of the 

regime. In the cases where data is missing between two observations, the value 

in between has been interpolated, and in the cases where the missing value is in 

the beginning or end of the regime, the value from the previous/next year has 

been extrapolated from the closest value. If more than one year of data is still 

missing, these observations have been excluded.  

3.2.2 REGIME TYPES 

The second sets of independent variables to be identified are related to how 

different regime types are classified. Depending on the model specifications, 

different variables will be used for our different statistical models presented in 

Chapter 5. A number of different dummy variables will, however, be used to 

distinguish different types of regimes. The most basic division used is a division 

of countries into democracies, mixed regimes, and autocracies which in this 

paper are defined by the regimes’ Polity IV score. Regimes with a Polity IV 

score of 6 or higher are classified as democracies and a regime with 6 or lower is 

classed as an autocracy, while the regimes between these points are “mixed 

regimes”.  This coding is also consistent with the Polity IV Project’s own coding 

(Center for Systemic Peace 2014).  

The second division of regime types is taken from the Authoritarian Regimes 

Dataset (Hadenius and Teorell 2007; Wahman, Teorell, and Hadenius 2013), 

which divides authoritarian regimes into five different categories; monarchies, 

military regimes no-party regimes, one-party regimes, and limited multiparty 

regimes. In short, monarchial regimes are defined by hereditary succession in 

states in which the sovereign exercises real political power. Military regimes are 
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defined by the exercise of direct or indirect political power by the armed forces, 

unless a person with a military background has been chosen in open elections 

without the influence of the military. The remaining three authoritarian regime 

types are defined by their electoral structures, in no-party states elections are 

held without any political parties, in one-party states all but one party are de 

facto prohibited from taking part in the election, and in limited multiparty 

regimes the elections contain at least some candidates or parties are able to 

participate independently of the ruling party. These three types are all coded as 

different regimes. Some authoritarian regimes do, however, not fit into any of 

these categories, and are subsequently coded as “other” regime types
,
 - for 

example theocracies, transitional regimes, and occupation regimes. Lastly, a 

dummy variable for democracies is also included in this dataset.
4
 This second 

democracy dummy differs slightly from the Polity IV variable as it is based on a 

composite index of the Freedom House and Polity IV scores for the countries. 

This variable is only included in order to be able to use the Authoritarian 

Regimes Dataset when analyzing the effects of different authoritarian regime 

types on the risk of regime change.  (Hadenius, Teorell, and Wahman 2012, –3-

6; Hadenius and Teorell 2007). Although amalgams and subtypes exist for these 

different regime types due to them not being mutually exclusive, this paper will 

not consider these as it would cloud the picture, and make it more difficult to 

draw generalized conclusions.  

3.2.3 GLOBALIZATION 

The last concept to be defined is perhaps also the most difficult one to 

operationalize. Globalization is a highly abstract concept, as it includes the 

inflow and outflow of assets, as well as ideas, information, and culture in the 

country, which is notoriously difficult to measure. A reasonable proxy for this 

abstract concept can, however, be found in the amount of trade the country 

engages in. A substantial advantage with trade compared to other possible 

proxies for globalization is the easy access to time series data for most of the 

                                                 
4
  This second dummy variable for democratic regimes is denoted as “Democracy*” in the 

statistical output 
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countries in the world. Trade was also identified as one of the main form of 

globalization in Chapter 2.3, and should therefore be considered a suitable 

measurement of this concept.  

Trade, defined as the sum of the imports and the exports in a country divided by 

its total GDP, will therefore be used as a proxy for globalization in this paper. 

The data for this variable is collected in the same manner as the data for GDP 

per capita and economic growth, i.e. in the first hand from the World Bank, and 

in the second hand from the CIA World Factbook. The same rules for inter- and 

extrapolation have also been applied. 

3.2.4 BACKGROUND VARIABLES 

Apart from the variables discussed above, it is also important to include possible 

background variables which can be suspected to affect the propensity for regime 

change. In this paper, two such background variables are included; population 

growth, and whether or not there is an ongoing conflict in the country during the 

specific year. 

Population growth is included as a background variable as it has been theorized 

that a large proportion of youth in the population is associated with a higher risk 

of different types of political violence (Urdal 2006; H. Weber 2013). It is also 

intuitive to believe that a high population growth is likely to put a strain on the 

common assets in the state, increasing the risk for political instability. The data 

for population growth is collected in the same manner as the data for economic 

development and trade, including the rules for inter- and extrapolation of data. 

Conflict is also included as a background variable, as it is not difficult to assume 

that an ongoing conflict within the borders of the country will lead to a higher 

risk of political instability, either through the actual breakdown of the regime 

and/or a rebel takeover, or through increased demands on the government 

depending on the progression of the war. This paper uses the UCDP/PRIO 

Armed Conflict Dataset definition of conflict, i.e. a conflict is defined as “a 

contested incompatibility that concerns government and/or territory where the 
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use of armed force between two parties, of which at least one is the government 

of a state, results in at least 25 battle-related deaths per year” (UCDP and PRIO 

2013, 1). The conflict data for the country-years have also been collected from 

this dataset (Themnér and Wallensteen 2011).  
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Variable Descriptions 

Variable Description 

GDP/Capita 
Gross Domestic Product per Capita in thousand constant 2005 U.S. 

dollars 

GDP Growth 
Annual growth percentage of Gross Domestic Product per Capita 

(constant 2005 U.S. dollars) 

Trade 
Trade as a percentage of GDP, i.e. the sum of exports and imports of 

goods and services divided by the total GDP 

Democracy 
Dummy variable for democratic regimes, defined as regimes with a 

Polity IV score of 6 or higher 

Mixed regimes 
Dummy variable for mixed regimes, defined as regimes with a Polity 

IV score between -5 and 5 

Democracy* 
Dummy variable for democratic regimes, as defined by Hadenius and 

Teorell 

Monarchy Dummy variable for monarchial regimes 

One Party Dummy variable for one-party regimes 

Multiparty Dummy variable for limited multiparty regimes 

Military Dummy variable for military regimes 

Other Dummy variable for ”other” regimes 

Neg Growth Dummy variable for negative growth, i.e. GDP Growth < 0 

Dem GDP 
Interaction variable between the ”Democracy” and “GDP/Capita” 

variables 

Dem Trade Interaction variable between the ”Democracy and “Trade” variables 

Conflict 
Dummy variable for conflict within the country using the UCDP/PRIO 

definition 

Pop Growth Annual percentage growth in population 

Table 1. Description of independent variables 

  



22 

 

4 METHODOLOGY AND MODEL SPECIFICATION 

4.1 SURVIVAL ANALYSIS 

Survival analysis is a type of method applied to investigate the amount of time 

until a certain event occurs. It is most commonly used within the fields of 

medicine and biology, where researchers investigate, for example, time until 

death for patients. In this paper, the variable of interest is time until regime 

change, hereafter in Chapter 4 – for simplicity – referred to as time. 

Before a detailed presentation of the methodology is presented, the available 

data will be discussed with regards to common problems that can arise in 

survival analysis. Thereafter, the method will be specified and suggestions will 

be made for how these problems can be treated in order to minimize the risk of 

making false conclusions when commencing the analysis. 

4.1.1 DATA LIMITATIONS 

4.1.1.1 Censoring 

Censoring occurs when some lifetimes are known to have happened within 

certain intervals. It can be divided into three sub categories; right censoring, left 

censoring and interval censoring (Klein and Moeschberger 2003, 64–67). 

Within right censoring, there are two types of censoring; Type I and type II. 

Type I censoring means that the event is observed only if it occurs prior to some 

pre-specified time, which is what is applicable to this study. There is a fixed 

censoring time, Cr, in this case 35 years (1975-2010). The event of interest, 

regime change, will be observed only if it occurs within this time frame. If it 

does not occur within the time frame, if time is larger than Cr, then the state’s 

durability is censored at Cr (Klein and Moeschberger 2003, 64–67). 

Moreover, Type I censoring occurs when the individuals enter the study at 

different times, but the censoring time is known at the starting point. This is 

called generalized Type I censoring, and is applicable in this study as well. If the 
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individuals in this study had been countries, this might not have been a problem  

(Klein and Moeschberger 2003, 64–67).  

As it is, the objects of study are regimes, which mean that there can be several 

regimes for one country given during the time frame. In order to correct for this, 

each new regime’s starting time is adjusted to 0 instead of using the year it 

started (for example 1975). This means that the time variable represents the 

number of years the regime has been in place (Klein and Moeschberger 2003, 

64–67). 

Type II censoring is when the study in question continues until some 

predetermined number of r individuals have experienced the event of interest. In 

this case, it would mean that the study would end when n amount of regimes had 

experienced a change (Klein and Moeschberger 2003, 67–68). 

Left censoring occurs when the event of interest appears before the study 

commences, i.e. the individuals are known to have experienced the event, but the 

time for the event is unknown (Klein and Moeschberger 2003, 70). This is not to 

be confused with truncation (see below). 

The last type of censoring is interval censoring; when the event is known to 

happen within a certain interval. Interval censoring is, for example, used when 

an illness is known to have occurred between two health examinations (Klein 

and Moeschberger 2003, 71). 

4.1.1.2 Truncation 

Another difficulty with the data can be truncation. Truncation happens when 

only the individuals whose event time appears within a certain time frame are 

observed. The time frame goes from YL to YR (in this case YL = 1975 and YR 

=2010). If the event of interest does not occur, it is not included in the analysis 

(Klein and Moeschberger 2003, 72). Following the same format as in section 

4.1.1, the truncation form present in the data will be presented first, and the other 

alternative will follow. 
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Left truncation is when one only observes individuals whose event time exceeds 

YL as is the case in this data set. Regimes which had a breakdown before 1975 

(the starting point for this analysis) will not be included. This is sometimes 

referred to as delayed entry time. This nature of left truncation forces the use of 

conditional estimation when doing inference (Klein and Moeschberger 2003, 

72–73). 

Intuitively, right truncation is the opposite and occurs when YL equals zero. In 

other words, the event cannot happen before YL, and the survival time is only 

observable if X is lesser than, or equal to, YR (Klein and Moeschberger 2003, 

73). 

4.1.1.3 Ties and Efron’s Method 

As previously mentioned, the data set consists of yearly data for nearly all 

regimes. However, time is a continuous variable which is grouped into units. 

This will lead to possible ties within the data. To adjust for ties, there are many 

different methods in which the partial likelihoods are used. Two commonly used 

types are Breslow and Efron (Klein and Moeschberger 2003, 259). When there 

are many ties present, Efron’s Method will yield values on   which are biased to 

zero. This should not be a problem in this data set, and since the Efron 

approximation yields closer estimations than the Breslow approach, the Efron 

Method will be used in this analysis. (Li 2010). 

4.1.2 THE SURVIVAL FUNCTION 

The survival function is one of the basic functions within the survival analysis, 

and it explains the probability of an individual (in this case, a regime) to survive 

beyond time x. The function is: 

             

By definition, the function has some other properties as well; 
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Logically, all survival functions should have some characteristics in common. 

They are monotone, non-increasing functions because the probability to survive 

cannot increase with time. As time goes to infinity, the probability will converge 

to zero (Klein and Moeschberger 2003, 22). 

4.1.3 THE HAZARD FUNCTION 

When analyzing the result from the survival analysis, the hazard function (or 

hazard rate) is of vast importance. The hazard rate measures the risk an 

individual (or regime) of  age x experiences the event in question (regime 

change) in the next instant. A value above one indicates that the probability of 

experiencing the event increases the older the individual get. It is defined as; 

        
    

                 

  
 

As time is a continuous random variable, it can be written accordingly; 

     
    

    
  

          

  
 

which gives the cumulative hazard function: 

                       
 

 

 

This will be used when assessing model fit (Klein and Moeschberger 2003, 27). 

4.1.5 REGRESSION MODELS FOR SURVIVAL DATA 

The aim of this paper is not only to investigate the time to regime change, but 

also to examine which variables (sometimes referred to as covariates) have an 

effect on regime stability. 

In order to estimate these parameters of interest, a regression model must be 

used. What kind of model depends on the type of data at hand as well as the 

objectives for conducting the analysis. Therefore, the most commonly used 

methods will be presented briefly and the method chosen will be motivated.  
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4.1.5.1 Parametric Models for Survival Data 

Parametric models are used when the researcher has some idea of the 

distribution of the dependent variable. For example, it could have an 

exponential, gamma, Weibull, lognormal, normal or inverse Gaussian distri-

bution. If these models are correctly specified, they usually provide more precise 

estimations than semi-parametric models. 

However, the general forms of these models do not incorporate time-dependent 

covariates well (Klein and Moeschberger 2003, 37). As time-dependent 

covariates are present in this data set, they do not fit the data available for this 

paper. For more information regarding time-dependent covariates, see Chapter 

4.1.6.1. 

4.1.5.2 Semi-Parametric Models for Survival Data 

Essentially, there are two types of semi-parametric models for survival data, 

Additive Hazards Regression Model and Proportional Hazard Regression 

Models. In the section below, these two approaches will be discussed.  

4.1.5.2.1 Additive Hazards Regression Models 

As previously stated, the hazard rate is one of the parameters of interest in 

survival analysis. In order to control for other factors – variables that can affect 

the hazard rate – the conditional hazard rate as a function of some covariates can 

be modeled. 

Aalen’s Additive Hazard Model and Lin and Ying’s Additive Hazards Model are 

the most known additive hazard models. They differ in several ways, but can 

both be said to have a common characteristic: their hazard rates consist of a 

baseline function on which a set of regression coefficients work additively. As 

this contradicts the theory in this paper, additive hazards regression models will 

not be used. Moreover, the additive hazards regression models give less accurate 

estimates than their Proportional Hazard counterpart (Moeschberger and Klein 

2003, 330, 346). 
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4.1.5.2.1 Proportional Hazards Regression 

Proportional Hazards Regression (sometimes referred to as multiplicative 

hazards model or the Cox model)
5
 on the other hand, works, as the name 

suggests, multiplicatively on the conditional hazard rate: 

                   

where any non-negative function can be used for the link function c(·) and       

is the baseline hazard rate, which is arbitrary, and this model is therefore semi-

parametric. A linking function widely used is          which will be used in 

this case as well. Bolded letters denote vectors. 

Another advantage with the Cox model is that it accounts for the effect of the 

censored variables, i.e. those regimes that have not experienced a regime change 

will be included in the analysis. This will prevent possible bias in the result 

(Klein and Moeschberger 2003, 244). 

4.1.6 DEFINING COVARIATES 

4.1.6.1 Type of Covariates 

In survival analysis, the type of covariate commonly used is time-fixed, i.e. their 

value is determined in the beginning of the study. For example, in medicine, it 

could be gender or age of donor – covariates which values are fixed throughout 

the study. Another type of covariates is time-dependent covariates. As the name 

implies, these covariates can change their value during the time frame of the 

investigation. In this study, all covariates can be considered time-dependent. 

This kind of data puts restrains on which models can be used. However, the Cox 

model functions well with time-dependent covariates (Klein and Moeschberger 

2003, 296). Generally, the covariates can be of either a quantitative or qualitative 

nature. When encountering categorical data, this data will be transformed to 

dummy variables. 

                                                 
5
  These names will be used interchangeably in this paper. 



28 

 

In the case of time-dependent covariates, it will be assumed that their values are 

known in an instant prior to time t. The former equation for the Cox model is 

redefined, in order to account for the changes in time. The basic model is 

redefined as: 

                        

The multiplicative hazard model must only be redefined with regards to the 

time-dependent covariates, not with regards to the left truncation present in the 

data set as Andersen et al (1993) show, that the conditional hazard rate and the 

unconditional hazard rate are equivalent (Klein and Moeschberger 2003, 313). 

This is intuitive, as the time-dependent conditional hazard rate will model the 

probability of surviving beyond time t, given that the individual has lived until 

time t.   However, as previously stated in Chapter 4.1.1.1., the variable time will 

be corrected in order to control for censoring. This means that the dependent 

variable can take values from zero and upwards, for the age of the regime.  As 

this is a time variable, no other time variables can be added without interfering 

with the analysis. When accounting for left truncation, the counting process style 

of input (see chapter below) will use the age of the regimes as the variable upon 

which it counts the conditional probability while in fact it should also use year 

(ranging from 1975-2010), although, it cannot use both (SAS Institute 2013, 

5964). As there are few regimes that are truncated relative to the whole data set, 

the result should not be biased. Moreover, the problem with right censoring is 

deemed as more severe, and therefore the usage of time instead of year is 

motivated. 

There are different methods used for estimating the parameters in the Cox 

model. The method appropriate for the data set for this paper will be presented in 

the following section. The equations presented in these sections are based on the 

assumption that the censoring time and event time are independent. This holds in 

this data set; the censoring time is chosen solely on the availability of data. 

Before 1975, there exists a problem with missing data, and the data after 2010 

have in many cases not been gathered yet. 
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4.1.6.2 Counting Process Style of Input 

Another approach, mentioned in the Chapter above, which can handle left 

truncation, right censoring and time-dependent covariates simultaneously is the 

Counting Process Style of Input (hereafter, for simplicity, referred to as the 

Counting Process) (SAS Institute 2013, 5909). Therefore, this method fits the 

data at hand.  

In a counting process, data for each regime is defined by a triple vector of 

counting, at-risk and covariate processes. The counting process      is a 

stochastic process where      is zero and the probability of        is one. It 

indicates the number of events the regime experiences at or prior to time t (Klein 

and Moeschberger 2003, 79)(SAS Institute 2013, 5986). 

Allowing for several observations for each subject, the Counting Process gives 

information about when events occur and knowledge about what has happened 

until time t. This is called the history of the Counting Process and is denoted by 

Ft. The history just prior to time t is denoted by Ft-.For a given counting process, 

      is the change in the process      over a short time interval         . 

Then      – the number of individuals with a study time      (i.e. the number 

of individuals who have not been censored or experienced the event before time 

t, or the number of individuals still at risk at time t) – will be: 

                                                          

            

From this equation, the intensity process is derived as              . Since 

this analysis investigates time-dependent covariates,                 (Klein 

and Moeschberger 2003, 79–80).  

4.1.7 REGRESSION DIAGNOSTICS OF SEMI-PARAMETRIC MODELS 

4.1.7.1 Overall Goodness of Fit 

There are several ways of testing the fit of the proportional hazards model. The 

SAS output provides values for –2 log L, AIC and SBC. The two later statistics 
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are both modifications of -2 log L. The underlying theory behind these statistics 

will not be discussed as these values are mainly of interest when working with 

explanatory – rather than confirmatory – analysis (Klein and Moeschberger 

2003, 277). 

Other tests for goodness of fit provided by SAS are the likelihood ratio test, 

Wald test and Score test (Klein and Moeschberger 2003, 6000–6001). Although 

built up differently, these tests usually provide similar results. For all three tests, 

the hypotheses are; 

        

        

where             i.e. the parameter vector. If Y denotes the data, then the 

likelihood ratio test (which will – due to its intuitive computation – be used in 

this essay) has the following test statistic: 

   
                          

Under the null hypothesis, this statistic follows a chi-square distribution with p 

degrees of freedom. When investigating the goodness-of-fit of the models, the p-

values for the likelihood ratio test will be looked at, and low p-values indicate 

that the model successfully explains some of the variation in the data (Klein and 

Moeschberger 2003, 450).  

4.1.7.2 Cox and Snell Residuals 

There are several ways of testing the fit of the proportional hazards model. One 

method is to use the Cox and Snell residuals. If a model is correctly specified, 

where the linking function c(·) is an exponential function, then a random 

variable from a probability integral transformation on the true death time X will 

either have a uniform distribution on that interval or an exponential distribution 

with hazard rate 1. This would lead to Cox-Snell residuals defined as 
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If the b’s are close to the true values of   then the residuals will look like a 

censored sample from an exponential distrbution. Hence the Cox and Snell 

method is to plot the estimated cumulative hazard rates of the rj’s versus rj. The 

plot should be a straight line, with slope of one, through the origin (Klein and 

Moeschberger 2003, 355). 

4.1.7.3 Proportional Hazard Rates Assumption 

To be able to use the multiplicative hazard model, the assumption regarding 

proportional hazard rates needs to be fulfilled. This means that, for two 

individuals with covariate values Z and Z*; 

      

       
 

           
 
    

              
  

    
              

  
 

   
  

This hazard rates ratio should be constant (Klein and Moeschberger 2003, 245). 

However, the importance of this assumption regarding this data set can be 

discussed. For example, Persson and Khamis (2005) show that if the assumption 

on proportional hazard rates does not hold, the bias is still small within large 

sample sizes (Persson and Khamis 2005, 97). Moreover, the bias is especially of 

interest if the aim of an investigation is to conduct inference. In this dataset, 

almost every country and regime are included and therefore making 

generalization on the population as a whole rather than just the dataset is not the 

main objective. Furthermore, a common way of handling non-proportionality is 

by including an artificial time-dependent covariate for a fixed-time covariate, 

which will make the time-fixed covariate a function of time. When doing this, 

hazard rates are allowed to be non-proportional (Klein and Moeschberger 2003, 

303). Therefore, the Proportional Hazard Rates Assumption does not need to be 

investigated. 
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4.2 MODEL SPECIFICATION 

To test the validity of the hypotheses constructed in Chapter 2, this paper will 

test a number of different models in order to discern the specific effects of the 

different independent variables. Table 2 below summarizes the variables 

included in the different models, while Table 3 shows the connection between 

the models and the hypotheses. 

BASIC MODEL: In the Basic Model dummy variables for democratic regimes, 

mixed regimes, and conflict are included, as well as the GDP per capita, GDP 

growth, Population growth, and Trade as part of the GDP variables. This model 

is mainly used to test Hypothesis 1A and 1C, but also provides a set of variables 

which is used in the other models. 

MODEL 1: In Model 1, the interaction effect of GDP per capita and democracy 

is investigated, as well as the effect of negative economic growth. This is done 

through the inclusion of an interaction variable between these two variables, 

apart from the variables already included in the basic model, as well as a dummy 

variable for negative economic growth. This model is used to test Hypotheses 

1B, 1C, and 1D. 

MODEL 2: In Model 2, dummy variables for the six different types of 

authoritarian regimes, as well as the second democratic regime dummy, are 

included. Subsequently, the first dummy for democracy and the dummy for 

mixed regimes are excluded. This model will be used to test Hypothesis 2A. 

MODEL 3: Model 3 investigates the relationships postulated in Hypotheses 3A 

and 3B, by including an interaction variable between the democracy and trade 

variables. This is done in order to see whether the effect of trade on the risk of 

regime change is affected by whether or not the country is a democracy. 

Apart from these five statistical models, figures depicting the survival rates of 

regimes depending on their age will be included in order to evaluate Hypotheses 

2B and 2C. In Figure 1, the survival rate for all regimes with regards to their 
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duration can be seen, while Figure 2 shows the survival rates for democratic and 

non-democratic regimes respectively.  

Model Specification 

Variable Basic Model Model 1 Model 2 Model 3 

GDP/Capita x x x x 

GDP Growth x x x x 

Trade x x x x 

Democracy x x  x 

Mixed regimes x x  x 

Democracy* 
 

 x  

Monarchy 
 

 x  

One Party 
 

 x  

Multiparty 
 

 x  

Military 
 

 x  

Other 
 

 x  

Neg Growth 
 

x   

Dem GDP 
 

x   

Dem Trade 
 

  x 

Conflict x x x x 

Pop Growth x x x x 

Table 2. Model specification by variable 
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Connections between the Models and the Hypotheses 

Hypothesis Basic Model Model 1 Model 2 Model 3 

Hypothesis 1A x x   

Hypothesis 1B x x   

Hypothesis 1C x x   

Hypothesis 1D 
 

x   

Hypothesis 2A 
 

 x  

Hypothesis 2B Investigated though the predicted survival function 

Hypothesis 2C Investigated though the predicted survival function 

Hypothesis 3A x   x 

Hypothesis 3B x   x 

Table 3.Connections between the Models and the Hypotheses 
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5 RESULTS AND ANALYSIS 

5.1 ECONOMIC DEVELOPMENT AND REGIME CHANGE 

The results regarding the effect of the variables related to economic 

development, which can be seen under the heading Economic Traits in Table 4 

below, are quite surprising. While the basic model shows that the variables GDP 

per capita and GDP growth per capita have statistically significant inhibiting 

effects on the risk of regime change in a country, these effects are eliminated in 

Model 1. Instead, Model 1 shows an even stronger, statistically significant, 

effect of the interaction between GDP per capita and democracy, while the effect 

of GDP per capita in non-democracies loses its significance. The effect of GDP 

per capita is also exceptionally strong for democracies, with an estimated hazard 

ratio of 0.603 – indicating that for each 1000 dollar increase in the GDP per 

capita in democracies, the risk of a regime change the following year drops with 

almost 40 %. To simplify, this means that the effect of GDP per capita on the 

risk of regime change is different for democracies and non-democracies.  

Perhaps as radical are the results relating to the economic growth in the 

countries, as Model 1 clearly shows that the degree of economic growth does 

actually not have a significant effect on the risk of regime failure – unless the 

country experience negative economic growth. The estimated hazard ratio for 

the negative growth dummy is 2.054; meaning that a country experiencing 

negative economic growth is more than twice as likely to experience a regime 

change in the following year compared to countries with a zero or positive 

economic growth.  

These results are in line with the results of Przeworski et. al. (2000), Przeworski 

and Limongi (1997), and in part Geddes (2004) but refutes the claims, or parts 

thereof, of Londregan and Poole (1990) and Feng (1997). In all, the analysis of 

these variables show a clear support for Hypotheses 1B and 1D found in Chapter 

2.1, while not lending any support for Hypotheses 1A and 1C. 
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RESULTS 

 The Basic Model Model 1 

Variables Hazard rate p-value Hazard rate p-value 

Economic traits    

GDP/Capita 0.928 0.0021 0.993 0.7309 

GDP Growth 0.970 <0.0001 0.997 0.7911 

Dem GDP . . 0.603 0.0003 

Neg Growth . . 2.045 0.0001 

Trade 0.994 0.0047 0.993 0.0019 

     

Background traits    

Conflict 1.395 0.0417 1.466 0.0191 

Pop Growth 0.906 0.0800 0.861 0.0043 

     

Regime type     

Democracy 0.343 <0.0001 1.062 0.8390 

Mixed regimes 1.310 0.1306 1.429 0.0477 

Table 4. Results from the Basic Model and Model 1. Numbers in bold are significant 

at the 5 percent significance level 
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Another interesting finding is that in the basic model, the dummy variable for 

democracy is highly significant, while in Model 1, where the interaction variable 

for democracy and GDP per capita is included, this effect is no longer 

significant. This indicates that the wealth of a country, measured as GDP per 

capita, substantially affects the stability of the democratic regimes. It also 

implies that the effect of democracy on the stability of regimes varies with the 

GDP per capita. Moreover, when controlling for the interaction between 

democracy and GDP per capita and negative growth it is interesting to note that 

the dummy variable for mixed regimes becomes significant, indicating that 

mixed regimes have a statistically significant higher risk of regime change, 

compared to the reference variable i.e. autocracy. The effect of Trade as a 

percentage of GDP is also statistically significant in both models, although this 

effect is relatively small with the estimated hazard ratio indicating that each 

percentage point increase in Trade as a percentage of GDP, lowers the risk of a 

regime change in the following year by 0.7 % in Model 1. 

When looking at the background variables, it is interesting to note that while a 

conflict present in the country as expected significantly increases the risk for a 

regime change in the following year, the effect of population growth is the 

opposite of what was expected according to theory. This effect of population 

growth is significant in Model 1, but not significant (at the 5 % significance 

level) in the Basic Model. 
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5.2 REGIME TYPES AND REGIME CHANGE 

Turning to the results relating to different regime types, found in the estimates 

for Model 2 in Table 5 below, it can be seen that none of the different types of 

authoritarian regimes have a statistically significantly different risk of regime 

change compared to military regimes, when controlling for GDP per capita, 

economic growth, trade, and the background variables. The only one of the 

dummy variables for regimes with a statistically significant effect is the dummy 

for democratic regimes. However, this effect is probably highly related to the 

GDP per capita in the democratic countries, as can be seen in the discussion 

above. Yet, the hazard ratios for the dummy variables for all other types of 

authoritarian regimes except “other”, are below one indicating that military 

regimes might be more prone to regime change than other types of authoritarian 

regimes, although this effect is not significant. 

Nevertheless, there is a possibility that these results are a product of the coding 

used in this paper, where the threshold for a regime change is set to 3 points on 

the Polity IV score over 3 years, as it has been theorized that military regimes 

should be prone to negotiated regime changes (Geddes 2004, 15–16; Hadenius 

and Teorell 2007, 152–153; Geddes 1999, 120–121, 136). In these cases of 

negotiated, nonviolent, transitions the change in Polity IV score might be slower 

than the threshold and therefore not be classified as regime changes in this 

paper. The findings of this paper do, however, contradict the predictions made 

by Geddes (1999, 2004) and Hadenius and Teorell (2006, 2007), and they do 

lend any support to Hypothesis 2A found in Chapter 2.2. 
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RESULTS 

 Model 2 Model 3 

Variables Hazard rate p-value Hazard rate p-value 

Economic traits    

GDP/Capita 0.951 0.0374 0.910 0.0010 

GDP Growth 0.969 0.0012 0.964 0.0003 

Trade 0.995 0.0332 0.995 0.0475 

Dem Trade . . 0.996 0.4922 

     

Background traits    

Conflict 1.299 0.1239 1.371 0.0593 

Pop Growth 0.916 0.1126 0.904 0.0773 

     

Regime type     

Democracy . . 0.468 0.0917 

Democracy* 0.148 <0.0001 . . 

Mixed regimes . . 1.332 0.1159 

Monarchy 0.708 0.3713 . . 

Military Used as reference . . 

Multiparty 0.969 0.8665 . . 

One Party 0.640 0.0918 . . 

Other 1.157 0.6951 . . 

Table 5. Results from Model 2 and Model 3. Numbers in bold are significant at the 5 percent 

significance level 
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Regarding Hypotheses 2B and 2C, the relevant results can be seen in Figures 1-3 

below.
 6

 These graphs depict the survival function for the basic model, as well as 

the basic model divided by democratic and non-democratic regimes. When 

looking at Figure 1, depicting all regimes, it can be seen that countries with 

younger regimes indeed seem to be more likely to experience regime change 

than countries with older regimes. This can be seen as the slope of the survival 

function is steeper for smaller values on the age of the regime, indicating more 

frequent regime changes. A more nuanced picture does, however, appear when 

the figures describing the survival function for democracies, Figure 2, and non-

democracies, Figure 3, are compared. This comparison clearly shows that 

democratic regimes are more vulnerable in the early part of their tenure, but after 

having been in place for a number of years the risk of regime change drops 

substantially. In fact, not a single country in this data set with a democratic 

regime which has been in place for 28 years or more has experienced a regime 

change. When looking at the non-democratic regimes on the other hand, the risk 

of regime change does indeed seem to be decreasing, but it does not flatten out 

to zero as the democratic regimes do. Instead, non-democratic regimes continue 

to end even after having been in place for over 100 years.
7
 This finding lends 

very strong support for the democratic consolidation theories as argued by, 

among others, Diamond (1994) and Acemoglu and Robinson (2006) as well as 

Hypotheses 2B and 2C posed in Chapter 2.2. 

                                                 
6
  When comparing these figures, please note the different scales on the x-axis. 

7
  For example the regime change Liberia experienced in 1989, which happened after the non-

democratic Liberian regime had been in place for 105 years 
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 Figure 1. Survival function for the basic model. Age measured in years. 

 

 Figure 2. Survival function for democratic regimes in the basic model. Age measured 

in years. 
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Figure 3. Survival function for non-democratic regimes in the basic model. Age 

measured in years. 

 

5.3 GLOBALIZATION AND REGIME CHANGE 

In the analysis of the effect of the economic variables in the Basic Model and 

Model 1 in Table 4 above, it can be seen that trade as a percentage of the GDP 

has a small statistically significant inhibiting effect on the risk of regime change. 

This effect persisted in the Basic Model, as well as Models 1 and 2. However, 

when testing whether trade in combination with democracy has any interaction 

effect, in Model 3 (Table 5), both the democracy variable and the interaction 

variable are not significant. This indicates that trade does have a statistically 

significant, although small, inhibiting effect on the risk, but this effect is not 

affected by the democratic status of the country. These findings agree with 

Hypothesis 3A but refute the claims made in Hypothesis 3B from Chapter 3.2. It 

also confirms the claim made by Acemoglu and Robinson (2006) relating to the 

effect of globalization on regime stability, but rejects the notion that the effect 

should only be present in democratic countries. The changes in significance 

level for the democracy variable do not have any substantial effect on the 
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analysis, since the p-value is still quite low (for being an analysis within the 

political science field). Furthermore, interpreting the main effect, when having 

included an interaction effect, should be done with some caution. It can, 

however, be discussed whether or not trade is an appropriate proxy variable for 

the variable of interest in the paper, i.e. globalization. Another measurement of 

globalization, which takes more of its components into account might, indeed 

produce different results.  

5.4 TESTS OF THE MODEL 

5.4.1 MODEL FIT 

The general fits of the models were, in the first hand, investigated by looking at 

the Likelihood Ratio Tests. As previously stated in Chapter 4.1.7.1, the 

Likelihood Ratio Test examines if any of the covariates included in the model 

explains any of the variance in the dependent variable. In this study, the null 

hypothesis of the Likelihood Ratio test – that the covariates have no effect on the 

on the risk of regime change – was rejected at the 0.01 percent significance level 

for all models, as can be seen in Table 7 in Appendix. This means that the 

models can indeed explain some of the variation in the risk of regime change, 

indicating that the models have a good fit. 

However, when looking at the Cox and Snell residuals (see chapter 4.1.7.2) in 

Figures 4-7 in Appendix, a somewhat different picture can be seen. Although the 

graphs show a reasonably straight line through origin, it is easy to see that the 

slope is far from 1 – which is one of the three criteria for a good fit. All of the 

Cox-Snell residuals graphs show this same deviant pattern. This implies that 

there are many other variables, not included in these models, which effect 

regime longevity. This result is, however, not surprising; the fields of political 

and socio-economic research are usually plagued with relatively bad model fits, 

as it is impossible to include every variable that may cause a certain event. 

Often, many of the variables affecting the risk of an event are not even 
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measurable, or are only measurable through qualitative research which makes a 

quantitative approach difficult or impossible.  

Nevertheless, as this paper does not claim to model all aspects of the risk of 

regime change, these deviations from a good fit should not be seen as too severe 

– instead it should be emphasized that the models used in this paper do indeed 

explain some of the variation in the risk of regime change, even though it is 

evident that many variables affecting this risk are not included.  

5.4.2 ROBUSTNESS CHECKS 

As the data gathered from the CIA World Factbook was deemed to not be as 

reliable as the World Bank data, robustness checks were conducted for all five 

statistical models where the World Factbook data was excluded. These 

robustness checks showed no substantially different results, with the sign and 

significance of all variables of interest in the different models being the same, 

and only showing slight deviations in the hazard rates. Such small deviations in 

the hazard rates are to be expected, as data is removed in these robustness tests 

and the estimates will therefore not be exactly the same.  

The only major differences were for the background variables, conflict and 

population growth, which in some cases went from significant to non-significant 

or the other way around. The sign for these variables were, however, the same, 

and the deviations in p-value were often small. As these variables are not of a 

primary interest in this analysis these deviations can also be considered to be 

minor, and it can be concluded that the CIA World Factbook data can be used 

without any major objections. 

Lastly, as a single country in the dataset can have several regimes during the 

studied time period, and as it was theorized in Chapter 2.2 that emerging regimes 

might be prone to experience regime change in cycles, a robustness test was 

conducted to test whether this affected the results. This was done by running all 

models with an added dummy variable taking the value one if the previous 

regime of the country had lasted less than five years. This variable accounts for 
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the increased probability of regime change in countries which cycle between 

different regimes, as discussed in chapter 2.2. The results of this robustness 

check were that the dummy variable for short lived previous regimes was far 

from significant in all models, and the inclusion of this variable did not 

noticeably affect the hazard ratios and statistical significance for any of the other 

variables relevant for the analysis.  

5.4.2.1 MULTICOLLINEARITY 

The results from the Basic Model and Model 1, found in the chapter above, 

show signs of multicollinearity as the significance level for some independent 

variables vary slightly. In order to ensure that these variables are not affected by 

multicollinearity, the correlations between the independent variables in these 

models are investigated (see Table 6 in Appendix). Apart from high correlations 

between the interaction variables and their respective component variables, and 

between economic growth and the dummy for negative growth, there were only 

a few variables with moderately strong correlations between them (ranging 

between 0.4 and 0.5 in absolute values). This indicates that the effects of 

multicollinearity in this analysis are small, and is therefore not expected to affect 

the results substantially. 
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6 CONCLUSION 

The aim of this paper was to increase the knowledge surrounding what factors 

cause regime changes, and to fill a gap in the existing literature on the topic by 

investigating the effect of a broad range of variables on the risk of regime 

change for all types of governments. The most important findings of the study, 

providing an answer to the research question posed in this paper, were that 

wealth – measured as GDP per Capita –  has an effect on regime longevity only 

in democracies, economic growth – measured as annual Growth in GDP per 

capita – does not affect the risk for regime change unless it is negative. 

Moreover, trade – regardless of the democratic status of the regime – has a slight 

inhibiting effect on the risk of regime change, and military regimes are not 

significantly more prone to regime change than other types of authoritarian 

regimes. These findings are partially in agreement with earlier studies, but do 

also contradict several previous studies in many important regards, indicating 

that the broader approach used in this paper is indeed fruitful. 

In conclusion, the results of this paper are highly interesting for the field of 

international studies, and provide an important step for increasing the 

understanding of the underlying mechanisms which are the causes of regime 

change. This study also shows the advantages of using advanced statistical 

methods in the study of socio-political events and phenomena. 
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7 APPENDIX 

CORRELATIONS 
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GDP/Capita 1.00 . . . . . . . . 

GDP Growth .04 1.00 . . . . . . . 

Trade .23 .12 1.00 . . . . . . 

Neg. Growth -.10 -.79 -.09 1.00 . . . . . 

Dem GDP .64 .64 .10 -.20 1.00 . . . . 

Conflict -.23 -.03 -.27 .06 -.18 1.00 . . . 

Pop Growth -.48 -.15 -.12 .17 -.51 .13 1.00 . . 

Democracy .47 .06 .10 -.19 .95 -.15 -.44 1.00 . 

Mixed Regimes -.29 .02 .01 .01 -.46 .15 .17 -.48 1.00 

Table 6. Correlations for the Basic Model and Mode 1. 
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LIKELIHOOD RATIO TESTS 

Model Chi-square value p-value 

Basic Model 134.09 < 0.0001 

Model 1 176.51 < 0.0001 

Model 2 140.34 < 0.0001 

Model 3 124.25 < 0.0001 

Table 7. Likelihood Ratio Tests Results 

 

 
Figure 4. Cox Snell Residuals Plot for the Basic Model. Hazard represents cumulative 

hazard rates, resid represents residuals. 
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Figure 5. Cox Snell Residuals Plot for  Model 1. Hazard represents cumulative hazard rates, 

resid represents residuals. 

 

Figure 6. Cox Snell Residuals Plot for  Model 2. Hazard represents cumulative hazard rates, 

resid represents residuals. 
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Figure 7. Cox Snell Residuals Plot for  Model 3. Hazard represents cumulative hazard rates, 

resid represents residuals 
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