The Likelihood of Institutional Change Across
Political Institutions:

Evidence from Cross-Country Panel Data*

Helena Aten'

[ Preliminary and Incomplete.]

Abstract

This paper explores whether there are systematic differences in institutional stability
between democracies and non-democracies. It exploits data on 56 countries that have expe-
rienced institutional change between 1980-2007. Since the institution variable is correlated
with unobservables in the determination of institutional change, a maximum likelihood es-
timation that does not control for this correlation will yield biased estimates. Assuming
that the endogeneity operates solely through country fixed effects, I estimate the likelihood
of institutional change using fixed effects probit with bias correction. Then I test the hy-
pothesis that the endogeneity is operating through time-variant unobservables (in addition
to time-invariant elements), and fail to find evidence that time-variant unobservables has a

significant effect on institutional change once country fixed effects are controlled for.

This paper finds that having a democratic institution per se does not lead to a de-
crease in the likelihood of institutional change. The consistently significant factor is the
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1 Introduction

Though much studied throughout history, the value of democracy has been of especially
great interest to social scientists since the twentieth century, in which we witnessed two
world wars, the Cold War, and more instability across nations spurred by domestic and
international conflicts. In search for what may lead to stability, prosperity, equality, and
growth, many argue that democracy is a salient element, or even a “universal” criterion
(Sen, |1999) towards these ends. This paper is an empirical study focusing on one specific
aspect of comparative political institutions: are democracies systematically more stable
than non-democracies? I explore what contributes to the stability of a political institution,
and whether the choice of institution has an effect on stability, once other relevant factors
are controlled for. Does democracy (the institution) itself contribute to stability, or is it

the interactions across countries that impact institutional change?

The topic investigated in this paper is related to three strands of the existing literature:
the empirical and theoretical literatures on democracies and political institutions, and the

empirical literature on institutional change.

In the empirical literature on political institutions, there is an extensive study on the
relationship between institutions and economic growth. Whether democracy is good for
growth seems to depend on the methodology employed and the data or instruments used'}
In the other direction of causality, the effect of economic factors on the likelihood of being
a democracy is also far from settled. Regardless of the direction of casuality explored, the
stability across various institutions is a key element in the study of comparative political
systems. In the former case, stability reduces the uncertainty in economic and social
environments, and minimizes destructions that often occur in the course of an institutional
change. In the latter case, the question is whether economic growth reduces the probability
of transition away from the institution in place, and therefore increases stability of the

status quo institution.

In the theoretical literature on democracy, many have argued that democracy should be
promoted because (among other benefits) it leads to greater stability within the country

and across all nationd] The reasons range from an idealistic or moral argument for

'Examples include Barro| (1996), Feng| (1997), Rodrik, Subramanian, and Trebbi| (2002), and |Dollar and
Kraay| (2003]). See also |Persson and Tabellini| (2009)) for a brief review of the literature on the relationship
between institution and economic growth.

2For example, Diamond| (1992), |Boutros-Ghali| (1995)), [Sen! (1999), and [Tkenberry] (1999).



democracy, to a more pragmatic strategic objective that spreading democracy minimizes
conflicts and aggression among fellow democracies. In this paper I hope to identify whether
the adoption of democracy itself, or spreading and having more democracies, that is more

important in effecting institutional changes seen in the recent past.

Beginning perhaps from the seminal works of Douglass NorthP, a strand of theoreti-
cal political economy literature studies why and how institutions persist. Recent papers
include |Acemoglu, Egorov, and Sonin| (2008), Acemoglu and Robinson (2008), |Jordan
(2006)), and |[Lagunoff (2009), in which the main focus is to characterize rules or institu-
tions that are stable. However, to the best of my knowledge, there is no empirical paper
that formally identifies factors that affect institutional stability, and whether the status
quo political institution has a significant effect on it. Also, I would also like to compare the
influence of foreign nations with the effect of political institution on institutional change.
This will allow us to identify what aspects of democratization are important towards pro-
moting institutional stability, and may have foreign policy implications for governments

that seek to promote political stability across countries.

A major problem in evaluating the effect of institutions on institutional change is that
the institution variable is correlated with the unobservables (culture, history, character-
istics of the people) in determining the likelihood of institutional change. Without any
controls to restore the orthogonality between the error and the institution variable, the es-
timates obtained in a maximum likelihood estimation will be biased. Controlling for each
country’s fixed effects is a reasonable first start to eliminate the endogeneity described.
Unfortunately, fixed effects probit could not have been estimated correctly until relatively
recently because of the incidental parameters problenﬂ which results in the estimates
being biased. In this paper I use the correction method proposed by Hahn and Newey
(2004) to reduce this bias.

This paper uses data on 56 countries between 1980-2007. The institution variables are
obtained or generated from the Polity IV dataset, and the economic variables are from the
World Bank World Development Indicators. The results identified are only for countries
that are in existence for the entire 28-year period and have experienced institutional change

during this time. This is because the identification of the fixed effects estimates require

3 A majority of North’s work (such as North| (1990) or |Alston, Eggertsson, and North| (1996))) includes
some empirical elements, although most of the statistics are descriptive in nature.
4See (Greene, (2002)) for a more detailed discussion.



that the status of the variable of interest (institutional change) changes at least once. For
this reason, this paper does not explain why some political institutions have persisted for
over a hundred years (for example, the United States and some European countries), but it
helps us understand some of the factors that contribute to institutional change for countries
that are either more prone to institutional change, or have experienced institutional change

in the recent past.

Assuming that the endogeneity of the institution variable operates solely through coun-
try fixed effects, I estimate the likelihood of institutional change using fixed effects probit
with bias correction. I find that having a democratic institution per se does not lead to
a decrease in the likelihood of institutional change. The consistently significant factor is
the interaction between democracy and the percentage of democracies in the world — the
effect is significantly negative, which suggests that the interactions between democracies
and non-democracies play a more important role in affecting institutional change than the
institution itself. A country with a higher urban population is also associated with a lower
probability of institutional change. Surprisingly, while the persistence of an institution,
GDP, and levels of trade are all of the expected signs, they do not have a significant effect

on the likelihood of institutional change.

Further classification of political institutions into democracy, autocracy, and interme-
diate ranges yields stronger results confirming the conclusions above. In particular, the
presence of and interaction with democratic countries have a significant impact on the
likelihood of institutional change, in that having a higher percentage of democratic in-
stitutions in the world increases the stability of democracies and reduces the stability of
autocracies. Interestingly, having a higher percentage of autocracies in the world also re-
duces the stability of current autocracies. On the criterion of status quo institution alone,
the data suggests that autocratic institutions are associated with a lower probability of

institutional change than democratic institutions.

Finally I test whether the endogeneity of the institution variable is operating through
time-variant or time-invariant unobservables using the [Fernandez-Val and Vellal (2007)) bias
correction in a two-step estimator. The idea is to first estimate factors that determine the
institution in place using fixed effects probit, then use the generalized residuals from that
estimation as a regressor in the main equation (estimating institutional change). If the
point estimate for the generalized residuals is significantly different from zero, it means

that the institutional variable is correlated with time-variant unobservables in addition



to time-invariant fixed effects. I fail to reject the null hypothesis that the time-variant
elements of the unobservables have no effect on institutional change once country fixed
effects are controlled for, which means that the use of the fixed effects probit model is

valid.

The rest of the paper is organized as follows: section [2| describes the econometric model
estimated and the data; section [3| provides results of the fixed effects probit estimation;
section 4] discusses an alternative specification and tests the robustness of the results; and

finally section [5] concludes.

2 Econometric Estimation

The main objective of this paper is to identify factors that contribute to the likelihood of
institutional change. In this section, I will first describe the econometric model used and
the assumptions needed, and then discuss the variables that are included and the data

sets from which they are obtained.

2.1 Econometric Model

Let i = 1, ...,n denote the countries, and ¢t = 1, ..., T denote the time horizon. The primary

equation that I would like to estimate is
Nip =1 (fwy+ 0Dy + ey >0) (*)

where A;; is a binary variable = 1 if institutional change takes place, = 0 otherwise. The
vector of explanatory variables that affects the likelihood of institutional change is given
by z%,; D}, is a (vector of) binary variable(s) indicating the institution in place in country
¢ at time t; and e; is a random variable capturing the error and unobservables in that

is assumed to be i.i.d. and normally distributed. Provided that
E [eit|Dit, xit] =0 (Al)

can be estimated by probit.

There is legitimate concern that the error is correlated with the regressors in ([«)).

In particular, unobservable characteristics such as the culture, history, and the citizens’
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ability to mobilize will likely affect both the likelihood of institutional change and the
institution variable D;; (which means (Al]) is violated). This leads to biased estimates of

all index coefficients unless the endogeneity of D;; is addressed.

Many of the unobservable factors correlated with both the institution and institutional
change are country-specific characteristics. In fact, some might argue that these character-
istics that are often difficult to capture in data are more important in affecting the status
quo institution and institutional change, which explains why policy advice that works for
one country might not be good for another. For most of this paper, it is assumed that
the endogeneity of the institution variable operates solely through time-invariant charac-
teristics that are specific to country ¢ (the exception is section , in which the validity of
the assumption is tested). This assumption implies that once we control for country fixed

effects (o), the error is no longer correlated with the regressors:
E [uit‘Dita Lit, ai] = 0 VZ, t (A2)
We can therefore estimate the primary equation by fixed effects probit:

ANy =124+ 0Dy + a; +uy > 0) (%)

The fixed effects probit estimator maximizes the following log likelihood function by

jointly choosing 3, d, and (o) ;:

L(3,0,0) Z Z {AIn[®(Fxy+ 6Dy + )]+ (1 —Ay)In[l — & (Fay + 6Dy + )]}

=1 t=1

It is important to note that in order for «; to be identified, for each ¢, there needs to be
some t in which A; = 0, and some ¢ in which A;; = 1. The reason for this requirement
is that «; only appears in country i’s likelihood function and not any other country’s.
Therefore, suppose that some country ¢ has A;; = 1 for all ¢, then the fixed effect probit

estimator chooses a; to maximize country ¢’s contribution to the likelihood,

max Z In[® (B'xi + 0 Dy + ;)]

which does not have a well-defined solution for ;. This is why the sample used in this



paper consists only of countries that have experienced institutional change during the
period of studyf’}

Another issue with fixed effects probit that is well noted in the econometrics literature
is the incidental parameters problem first pointed out by Neyman and Scott| (1948). The
basic problem is that in panel data, it is much easier to increase the number of individual
observations, but the number of periods in which they are observed is relatively fixed.
Because the increase in sample size is mostly due to having more individuals, as we increase
the sample size there is also a need to estimate an increasing number of fixed effects,
which leads to bias in the fixed effects estimates. The fact that the index coefficients are
estimated jointly with the fixed effects means the estimation of the former will be affected
by the bias of the latter. The incidental parameter problem is most prominent with data
that has a very short time horizon; in this paper the period studied is between 1980-2007,
which is relatively long from the perspective of the problem. Nonetheless I employ the
Hahn and Newey| (2004) analytical bias correction to ensure that the estimates obtained
are accurate; the standard errors will also need to be adjusted after the bias-corrected

estimates are obtained®]

2.2 Data

What are the factors that may be argued intuitively to have an impact on institutional

stability? This paper explores five broad categories:

e Political institution —
This is the key variable that motivates this paper: are democracies more stable, once

all relevant factors are controlled for?

e Persistence —

It has been argued that institutional inertia (for instance, see Coate and Morris

5Technically the requirement is that the sample of countries must have had the institutional change
variable being both 0 and 1; however, as one can imagine the latter constraint is the one that binds, while
the former is not restrictive in the data.

5The basic steps are to first bias-correct the index coefficients, then re-maximize each individual’s log
likelihood choosing only their individual fixed effects, fixing the bias-corrected estimates. The variance-
covariance matrix can be obtained next by evaluating the Hessian of the log likelihood at the bias-corrected
estimates and new fixed effects.



(1999)) is an important factor in the stability of an institution. While the connota-
tion is mostly negative, persistence could be interpreted in a positive sense as well,
as illustrated in [Persson and Tabellini| (2009).

e Fconomics —
GDP is certainly a factor to be included given the extensive literature on growth
and stability (see section ; the interdependence of countries through trade may also
increase (increased resource conflicts) or decrease (increased reliance on and interest

in the stability of trade partners) institutional stability.

e Demographics —
Demographic information is useful in understanding part of a country’s characteris-

tics, its policy emphasis, and the ease of information transfer among citizens.

e Foreign influence —
Throughout history, there have been many instances in which foreign nations directly
or indirectly interfere and cause institutional change within a country. It can also
be argued that being exposed to more of one type of institution leads to higher

acceptance, or greater realization of the benefits and costs of that institution.

The data used in this paper is obtained from two main sources: the Polity IV data
set, compiled by the Center for Systemic Peace; and the World Development Indicators
(WDI), compiled by the World Bank.

The Polity IV data set has information on 187 countries from 1800-2007, but most
countries only have data available from 1960 onward, with missing values scattered fre-
quently in between. WDI, on the other hand, has economic and demographic data on 209
countries only between the years of 1960 and 2008. Unfortunately, a significant percent-
age of countries that this paper would like to capture (having experienced institutional
change) do not have WDI data until after 1980; therefore, the sample constructed merges
the two data sets from 1980-2007.

The variables of interest from the two data sets are listed in Table [l We obtain two
key variables from Polity IV: polity2 and durable. The institution variable is polity2, which
ranges from -10 to 10 and describes the institution that is in place; -10 denotes the highest
level of autocracy, 10 denotes the highest level of democracy. It is a composite index that

evaluates, very broadly speaking, the power of the executive and the extent to which the
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incumbent can be challenged. This variable is also an improvement from the variable polity
for the purpose of data analysis, by smoothing the composite index across transition or
interruption periodﬂ. The variable durable captures the number of years since there is a

three-point or more change in polity2 over a period of three years or less.

A majority of variables used in this paper are generated from polity2 and durable.
First, change is a binary variable defined to take on value 1 if there is a change in polity2
score of three or more from the last period; otherwise it is zero. The variable persist is
a one-period lag of durable. If we use durable as a regressor, then whenever institutional
change occurs, by definition durable is always reset to zero. Therefore we must use the
one-period lag of durable to identify the impact of persistence on institutional stability.
The three institution variables are d5, a5, and d0. The main democracy variable is db,
defined to be 1 if polity2 is strictly greater than 5; otherwise it is zero. The autocracy
variable a5 is a mirror image of d5: it is equal to 1 if polity2 is strictly smaller than -5;
zero otherwise. To broaden the definition of a “democracy”, d0 is constructed to include
countries that has a polity2 score of strictly above zero. With these institution variables,
we can calculate the percentage of democracies (based on either definition) and autocracies
in the full set of dataﬂ; they are given by ped5, ped0, and pead. Finally, to study the full
extent of foreign influence on the likelihood of institutional change, it is useful to know
how the impact differs across countries with different status quo institutions. To do so, 1
generate interactions between the institution variables and the percentages of democracies

and autocracies.

There are three economic or demographic variables obtained from the WDI. The eco-
nomic variables are g¢dp05, which describes the GDP per capita in 2005 international
dollars, adjusting for purchasing power parity across nations; and trade, which describes
trade as a percentage of GDP. To capture the demographic characteristics, urban is the

percentage of urban population in a country.

As mentioned in the description of the econometric model (subsection [2.1]), we can
only identify fixed effects for countries that have both 0 and 1 for the institutional change
variable. Also, we need to have complete data on all variables to be estimated in Gauss.

This means that we cannot capture, for instance, the wave of institutional changes seen

In the polity variable, a country going through a transition or interruption period often does not have
data, or is given separate categories denoting transition or interruption.

8By full set I mean the original data before a sample with only countries that have complete data and
experienced institutional change is extracted.



after the fall of the Soviet bloc, leading to the independence of countries that were previ-
ously under Soviet control. That said, there are still 56 countries in the sample; the list

of countries included are given in Table [2|

The summary statistics of the original data sets and the sample evaluated is given in
Table[3] As one can imagine, there is a greater percent of countries with change = 1 in the
sample (relative to the original, full data set), and hence the average number of years in
the durable or persist variable is also lower in the sample. The other significant difference
to note is that the sample has on average much lower per capita income than the original

data set.

Correlation among the key variables are given in Tables 4] [f] and [6] Democracies (de-
fined by d5 or d0) appear to have a higher GDP, lower persist, and higher urban population
than non-democracies and autocraciesﬂ Interestingly, there is no marked difference in the
percentage of trade across different political institutions. Among the continuous variables,
gdp05 and urban have a high correlation at 0.77. This might affect the standard errors of
the estimates; different specifications will be used to see if the inclusion of both variables

or exclusion of one or both variable(s) will change the results.

3 Results

This section describes the results obtained using fixed effects probit, discusses the differ-
ences across different specifications of the model and definitions of the institution vari-
able(s), and analyzes the average marginal effects of the variables of interest on the likeli-

hood of institutional change.

3.1 Fixed Effects Probit

Results of the basic model is given in Table The first thing to notice that is being
a democracy (having d5 = 1) has a negative but insignificant effect on the probability
of institutional change. Persistence, though often hypothesized to play an important
role, surprisingly also does not have a significant effect on the likelihood of institutional

change. These results hold true regardless of the inclusion or exclusion of some of the

9As defined in this paper, the latter is a subset of the former.



relevant variables. Of course, they are specific to a sample of countries that have all
experienced institutional change at some point in the period studied, and hence might not

be representative of the full set of countries in the world.

The institution-based variable that seems significant in its impact on the likelihood
of institutional change is the interaction between d5 and pcd5. The effect is negative,
which means that having a higher percentage of democracies reduces the likelihood of
institutional change among democracies. The significance of this coefficient, however,
depends on model specification. On the whole, it seems to be significant whenever the
variable persist (which itself is not significant) is excluded from the estimation. For non-
democracies, the effect of having a higher percentage of democracies is not significantly

different from zero.

Among economic and demographic variables, urban is the only variable that has a
significant effect on the likelihood of institutional change. Increasing the percentage of
urban population lowers the probability of institutional change, though occasionally the
effect is not statistically different from zero. GDP and trade, while both having expected

negative signs, are not significant regardless of the model specified.

To illustrate the importance of using fixed effects, the result of probit estimations with-
out fixed effects is shown in Table[§] We can see that when time-invariant, country-specific
characteristics are not controlled for, the coefficient on democracy is significant and neg-
ative, while most of the other variables are not (the only exceptions were the trade and
interaction variables, which were significant in one model specification each). The differ-
ence in results between probit and fixed effects probit suggests that these time-invariant
country-specific characteristics are important in affecting the likelihood of institutional
change, and therefore cannot be ignored. Though not shown in the paper”} the fixed

effects obtained in the estimations are in fact mostly significant.

It is important to ask whether the results obtained above is specific to the definition of
democracy used in this paper. To test the hypothesis, I widen the definition of democracy
to include all countries that have a polity2 score of above 0. The results of the fixed effects
probit estimations are given in Table[0] I find that while the general features of the results
are the same whether we use db or d0 as the institution variable — the only variables

that are significant are urban and the interaction, both having negative signs as before —

10 Available from the author upon request.
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the significance of the interaction between institution (d0) and percentage and democracy

(pcd0) is much weakened when we take a more inclusive definition of democracy.

Finally, I classify the institution variable into three categories — democracy (d5 = 1
as before), autocracy (a5 = 1), and the intermediate range (d5 = a5 = 0). The idea is
the obtain a more detailed understanding of how the institution and interaction variables
affect the likelihood of institutional change. Accordingly, I also include the percentage of
autocracies, and allow for both own and cross interactions between the institutions and

the percentages of different institutions in the estimations.

With a slightly finer classification of political institutions, we can see that the two
ends of the polity2 spectrum (d5 = 1 and ab = 1) are both associated with having a lower
likelihood of institutional change relative to the intermediate range. The coefficient of a5
is always significant, while the coefficient of d5 is significant only for some model speci-
fications. The more interesting results come from the added interaction variables, which
gives a richer description of the interactions among and across political institutions. For
instance, increasing the percentage of democracies on average lowers the likelihood of insti-
tutional change among democracies; however, it also leads to an increase in the likelihood
of institutional change among autocracies. Increasing the percentage of autocracies, on
the other hand, has no significant impact on the probability of institutional change among

democracies, but it has a significant and positive effect among current autocracies.

Results on the other variables are largely consistent with what is found earlier — urban
is the only variable shown to have a significant negative effect on the likelihood of insti-
tutional change, while GDP, persistence, and trade are not significant. In fact, the signs
of gdp05 are both negative as well as positive, depending on the particular specification
of the model.

3.2 Marginal Effects

In this subsection I look at the marginal effect of each of the variables on the likelihood
of institutional change. In most econometric estimations, it is useful (and in fact often
of primary interest) to evaluate the effect of an increase or decrease in the explanatory
variable on the response variable. Unfortunately, the point estimates in non-linear models
are not informative about the effect of the regressor on the response variable beyond their

signs (positive or negative). The marginal effect analysis in non-linear models requires
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the specification of the levels of the explanatory variables and fixed effects at which the

marginal effect is evaluated.

For the purpose of this subsection, the vector of regressors (x},) includes the institution

variable(s) (D),) that was separately listed before.

There are two ways to evaluate the marginal effect m(-). The first is to look at the

average marginal effect of an observation randomly drawn:

T n
S i o)

t=1 =1

The second is to look at the marginal effect of an observation with average characteristics:

T n

1 /

AES 9 »ERI)
t=1 i=1

In panel data, especially when fixed effects are used, it is unclear how an observation with

average characteristics (including fixed effects) should be interpreted. Therefore, what

this subsection evaluates is the average marginal effect over the sample.

The evaluation of marginal effect depends on the nature of the variable of interest.
Fernandez-Val (2009) has an interesting discussion on how to evaluate the marginal effect
based on the variable or situation. Suppose we are interested in the marginal effect of
variable z* on the likelihood of institutional change (A;). If 2* is continuous, then the
marginal effect is typically the derivative of the error distribution ®(-) with respect to z*,
evaluated at some 7; = (7%, 3_35; k)/) of interest:
o (iftﬁk + 2R 4 om-)

Oxk

= B (26" + 280 + o)

m(ZTa, 3, ;) =

If the variable is binary or discrete, then the marginal effect is the difference in ®(-) with

a one unit change in ¥ at Z;:
i@, B,00) = © (@ + 18" + 20700 +aq) - @ (T8 + 2050 + )

To calculate the average marginal effect of a binary variable, we only sum over the sub-

sample with the value of the binary variable at which we are evaluating. For instance, the
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“average treatment effect on the treated” (Fernandez-Val, 2009, p.76) is given by

ZZm 2, 8001 [ = 1]

t=1 i=1

where N; = Zle Z:-L:l 1 [l"ft = 1}'

There are additional issues with evaluating the marginal effect of a binary or continuous
variable that has an associated interaction with another variable. This is not discussed in
Fernandez-Val (2009), however, given the importance of interactions between variables in
this paper, I will elaborate on how these marginal effects should be interpreted. For this
purpose, let z;; = (25, (z4,), (z%)’), where x% is the variable of interest as before, (z%,)’ is
a vector of interaction variables associated with z*, and (z%)’ is a vector of the remaining
regressors. If 2% is a binary variable, then the overall marginal effect for the treated (the

set {i : 2f = 1}) evaluated at 7y is

T n
> (@4 9" + (a5 + i) — @ (a5 + )] 1 [ = 1]
t=1 i=1
If the variable of interest a% is a continuous variable interacted with other binary variables,
we will have to evaluate the marginal effect of the continuous variable for each possible
realization of the binary (or discrete) variables, and as before only sum over the subsample
whose effect we are capturing. Suppose x% is interacted with a vector of binary variables
(z1) to form interactions (x%)" (so now z; = (xf, (x4)', (%), (xL))). Then the marginal

effect of ¥ for subsample {i : 2%, = 1 Vq} evaluated at T, for instance, will be given by

XD

7 =1 i=1

1 [z, = 1 Yq]

(6k + 56) ¢ (Z B9+ kB 4 (7)Y 8+ (ZL) AL + ai)
£ q

where N, = .0 32" 1[2% = 1 Vq]; whereas the marginal effect of z% for subsample
{i: ], = 0 Vq} evaluated at z; is
1 T n
N SN (B (a8 + (Th) 8" + i)] 1 [, = 0 Vg
¢ =1

=1

where Ny = Zthl Yoy L[zl =0 Vq]. The case where the binary variables assume differ-

ent values can be evaluated similarly.
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Since the fixed effects have to be re-estimated after the index coefficients are bias-
corrected, a; depends on  even if evaluated at the true value of 3. The slow convergence
of the index coefficients also adds to the bias of the asymptotic distribution of the marginal
effects (Fernandez-Val, 2009, p.76). Therefore, the marginal effects need to have correc-
tions made in addition to using the bias-corrected estimates for 5 and «;. For consistency
with subsection [3.1] I use the bias correction of [Hahn and Newey] (2004) to calculate the

bias-corrected marginal effect of each variable.

The average marginal effects are shown in Tables and [I3] The ranges described
below denote the marginal effect across different specifications of the model. When only d5
is used as the institution variable, increasing the percentage of democracies by one standard
deviation (10.3%) leads to a 1.9 — 2.1% decrease in the probability of institutional change
among democracies on average. Increasing the percentage of urban population by one
standard deviation (20.2%) is expected to reduce the probability of institutional change
by 13.7 — 25.6%. Being a democracy (d5 = 1) on average results in a 2.8 — 7.5% decrease
in the likelihood of institutional change, though the effect is not significant.

When the institution variables are divided into democracy (d5 = 1), autocracy (a5 =
1), and the intermediate range (d5 = a5 = 0), the results are similar to only having d5.
Increasing the percentage of democracies by one standard deviation is expected to yield
a 1.4 — 6% decrease and a 6.3 — 30.1% increase in the likelihood of institutional change
in democracies and autocracies respectively. Interestingly, increasing the percentage of
autocracies (by one standard deviation, or 16.5%) does not significantly impact democra-
cies, but results in a 4.1 — 19% increase in the probability of institutional change among
autocracies on average. Increasing the percentage of urban population by one standard
deviation yields a similar effect as before, an average 6.7 — 21.6% decrease in the probabil-
ity of institutional change. Finally, being a democracy and autocracy on average leads to
a 2.7 — 8.3% and 14.9 — 34.7% decrease in the likelihood of change over the intermediate

group respectively.

While the magnitudes of marginal effect described above do not appear to be too large,
bear in mind that instances of institutional change are not frequent in this time period.
Of all countries in the world with data between 1980-2007, the instances of institutional
change constitute only 4.6% of total observations; even for the sample analyzed in this
paper, in which each country has experienced at least one instance of institutional change,

instances of institutional change are still only 8.0% of total observations. For some of the
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variables, the marginal effects could imply possibly doubling the probability of institutional

change over the current level.

4 Source of Endogeneity

An important assumption used thus far is that the endogeneity of the institution variable
D;; operates solely through time-invariant, country-specific fixed effects. However, it may
be argued that there are time-variant unobservables that may affect both the status quo
institution and the likelihood of institutional change. Examples of these unobservables
include a global or regional financial crisis, an important technological invention, or a
regional or world political event that has a domino effect on all related countries. If the
endogeneity of D;; does in fact operate through time-variant unobservables as well, then
assumption (A2)) is violated, and the estimates obtained in fixed effects probit will still
be biased. In this section, I investigate whether the time-variant unobservables constitute

part of the endogeneity of the institution variable.

Consider, in addition to the primary equation , the following equation that deter-

mines the institution in place:
Dy =1 (@DDi(tfl) + Y T + 0 4 v > 0) (&)

where D;; now is just a single binary variable (instead of possibly a vector as before) with
D;; = 1 indicating a democracy and D;; = 0 indicating a non-democracy. We assume that

u; and vy are jointly normally distributed but possibly correlated, and
E [uit|it, Dit, Die—1y, i, mi] = E [vit|zis, Dig, Die—1y, o] =0 Vi, ¢ (A3)

The endogeneity of D;; is therefore due to the correlation of the errors and the correlation
of fixed effects in and (Fernandez-Val and Vella, 2007, p.6).

Given the environment described above, the idea is to first estimate , then use the
generalized residual of as an additional regressor in as a proxy for the time-
varying element of the endogeneity. An important identification assumption required for
this two-step estimation is the exclusion restriction in () — there must be at least one
variable that is only in ({f and not in . The reason for this requirement is that
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without exclusion restriction, the residual obtained in the first stage will be a combination
of only D;; and x;;, and therefore we will not be able to separately identify the coefficient
for the residual. So for the two-step estimation to be valid, we need ¥ # 0. I use the one-
period lag of the institution variable as the exclusion restriction; this means that while the
political institution yesterday has a significant effect on the political institution today, it
does not have a significant effect on the likelihood of institutional change, once we control

for the political institution today.

It is important to note that while a t-test on the coefficient of the generalized residual is
valid for testing whether the endogeneity of D;; operates through time-variant components
(Rivers and Vuong, 1988)), the point estimates obtained in the second step are biased and
cannot be used for inference. The reason is that the generalized residual is non-linear
coming from the first step (probit), and since it is only estimated, the error in the second
step contains the difference between the estimated and true generalized residuals. The
non-linearity of the error term in the second stage implies that the normality assumption
will no longer hold. As is well-known, maximum likelihood methods are very sensitive
to whether the model is correctly specified, and therefore the violation of normality will

result in biased point estimates when using fixed effects probit in the second stage.

As in the case of fixed effects probit, we need to do bias correction in each of the
two steps to reduce possible bias stemming from the incidental parameters problem. In
the first step, I use the Hahn and Newey| (2004)) bias correction as in subsection 2.1 In
the second step, however, there are additional sources of bias that is not accounted for
in the Hahn and Newey| (2004)) bias correction. These sources include the correlation of
the fixed effects in the two steps, the asymptotic bias of the generalized residual, and
the non-linearity of the second step (Fernandez-Val and Vella, 2007, p.11). |Fernandez-Val
and Vella (2007) proposes an analytical bias correction specific to two-step estimators for
models with both time-variant and time-invariant heterogeneity. This is used in the second

step of the estimation.

The procedure of the two-step control function estimator is as follows:

1. Estimate using fixed effects probit, then use the [Hahn and Newey| (2004) bias

correction to obtain 12 and 7.

2. Fixing ¥ and 7, maximize each individual’s log likelihood L; <m, b, ﬁ) choosing 7;.
This yields a vector 1 (zz, ?)
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3. Compute the generalized residual of , X(ﬁ, QZ, ﬁ), using 7, 12, and 7.

4. Estimate
Ait =7 (6/1’# + 5th + «; + 8/)\\“ + ﬂit > 0)

with fixed effects probit, and use the Fernandez-Val and Vella (2007) bias correction
to obtain B, g, and 6.

5. Repea step 2 with the corresponding parameters to obtain a(@, g, 5)

The results of the two-step fixed effects probit are listed in Table[I4] The main interest
is the coefficient of the generalized residual obtained in the first step. If the coefficient is
significant, it means that country-specific fixed effects alone are not sufficient in solving
the endogeneity problem of the institution variable, therefore time-variant unobservables
must be accounted for as well. As we can see, across the various model specifications, the
coefficient of the generalized residual is never significant. This suggests that fixed effects
probit is a valid estimation method for . We can also see that the key determinant of
the political institution today is the political institution yesterday; once that is controlled
for, other variables does not have a significant impact on the status quo institution. This
result is perhaps not too surprising, and supports the possibility of at least very short-term
(one-period) persistence, if nothing else because institutional change is very infrequently

observed.

5 Conclusion

Institutional stability is undoubtedly an important topic for social scientists. On the
empirical front, there has been extensive research on the effect of political stability on
economic variables, and the causes and effects of different political institutions on growth.
However, there has not been an empirical study formally linking the impact of political in-
stitutions on institutional stability, even though the relationship has been explored widely
in political science and theoretical political economy. This paper attempts to fill this gap
in the literature, and explores whether there are systematic differences in institutional

stability between democracies and non-democracies.

" The standard errors in each step are obtained in the same way as described in footnote @
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A standard probit estimation on the likelihood of institutional change (without time-
variant or time-invariant controls) will be biased, since the institution variable is correlated
with unobservables in the primary equation. For most of the paper, I assume that this
endogeneity is driven solely by time-invariant country fixed effects. Therefore, I estimate
the model using fixed effects probit, and use the bias correction of [Hahn and Newey| (2004)
to mitigate the incidental parameters problem. Using data from Polity IV and the World
Bank WDI, I find that having a democratic institution does not lead to a decrease in the
probability of institutional change, once other relevant parameters are controlled for. A
more consistent factor affecting the likelihood of institutional change is the interaction
between the institution variable and the percentage of each political institution in the
world. This suggests that foreign influence, varying based on a country’s own status quo
institution, more effectively affects institutional stability (or instability) than the political

institution itself.

This paper finds that increasing the percentage of democracies by one standard devia-
tion (10.3%) is expected to result in a 1.4 — 6% decrease in the likelihood of institutional
change among fellow democracies. However, it is also expected to increase the likelihood
of institutional change among autocracies by 6.3 — 30.1%. Surprisingly, increasing the
percentage of autocracies by one standard deviation (16.5%) leads to a 4.9 — 19% increase
in the probability of institutional change among autocracies on average, but has no sig-
nificant impact among democracies. The percentage of urban population has a significant
negative effect on the likelihood of institutional change; however, economic variables such
as GDP and the level of trade do not appear to have a significant impact on stability. I also
tested the assumption on the source of endogeneity using a two-step estimator with bias
correction, and failed to find evidence suggesting that time-variant unobservables that is
correlated with the institution have a significant impact on the likelihood of institutional

change, once fixed effects are used.

This paper is a first attempt at evaluating the effect of political institution on insti-
tutional stability. Admittedly the proxy for institution is crude due to data limitations;
however, I believe this paper opens up a number of interesting avenues that can be ex-
plored in future work. First, it will be interesting to study whether there are specific
aspects within the democratic or autocratic institution that impacts institutional stabil-
ity, and compare the effect of each. Second, it will be useful to distinguish between the
types of institutional change — whether it be due a coup or revolution, civil or foreign-based

wars, conflict or peaceful transitions — and whether the change was dramatic or gradual.
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The causes of the different kinds of change are likely going to be different; separating these
effects will give us a better understanding of the mechanics of the various kinds of institu-
tional change. Third, it is instructive to identify the factors captured by the percentages
of democracies and autocracies. Is it the strategic decisions by foreign nations to interfere
that cause institutional change, or is it the mere presence of more democracies that leads
to higher acceptance of democratic values, and appreciation of the benefits and costs of

the various systems?

Finally, it may be important to relax the assumption on the distribution of error in de-
termining institutional change. Figure [5| shows the distribution of fixed effects when fixed
effects probit is estimated and the estimation includes all variables proposed (including
d5, ab, and all the corresponding interactions with pcd5 and peab). While the fixed effects
have a bell-shaped distribution, the distribution of the polity2 variable is bimodel (see
Figure @ A priori, it is unclear what distribution the unobservables have, and whether
the normality assumption made in this paper is valid. This may call for a need to exploit
semi-parametric methods of estimation that allow us to relax distributional assumptions

on the errors or unobservables, and verify whether the estimates obtained will be different.
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Appendix

Table 1: Variables of interest from Polity IV & World Bank WDI.

Source Variable Notes
Polity IV | polity2 Integer ranges from -10 (autocracy) to 10 (democracy)
durable No. of years since last change of > 3 in polity2
over three years or less
WDI gdp05 GDP per capita, PPP (constant 2005 international $)
urban Urban Population (% of total)
trade Trade (% of GDP)
Generated | change | =1 if polity2 change from last period is 3 points or more
ds = 1 if polity2 > 5 ; 0 otherwise
do = 1if polity2 > 0 ; 0 otherwise
ad = 1if polity2 < —5 ; 0 otherwise
persist No. of years (as of last year) since last change of
> 3 in polity2 over three years or less;
it is also a one-period lag of variable dura
peds % of countries (for full sample) with d5 =1
ped0 % of countries (for full sample) with d0 =1
pead % of countries (for full sample) with aj =1
d5*peds Interaction between d5 and pcdd
d0*ped0 Interaction between d0 and pcd0
ab*pcad Interaction between ad and pcad
d5*pcad Interaction between d and pcad
ad*peds Interaction between a5 and pcd5
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Table 2: Countries with Complete Data that Experienced Institutional Change between
1980-2007.

Albania Iran

Algeria Ivory Coast
Argentina Jordan
Bangladesh Kenya
Bhutan Korea South
Bolivia Lesotho
Brazil Madagascar
Bulgaria Malawi
Cameroon Mali
Central African Republic Mauritania
Chad Mexico
Chile Mozambique
Comoros Nepal
Congo Brazzaville Nicaragua
Congo Kinshasa Nigeria
Dominican Republic Pakistan
Ecuador Panama
Egypt Paraguay
Fiji Peru

Gabon Philippines
Gambia Senegal
Ghana Sierra Leone
Guatemala Sudan
Guinea Thailand
Guinea-Bissau Tunisia
Honduras Turkey
Hungary Uruguay
Indonesia Zambia




Table 3: Summary Statistics.

Original Set
(those with data)
(1980-2007)

Sample Estimated
(56 countries)
(1980-2007)

polity2 1.42 0.379
(7.34) (6.64)
durable 23.37 11.57
(29.34) (13.66)
gdp05 9290.60 3865.48
(11222) (3717.37)
urban 52.68 45.38
(24.69) (20.21)
trade 82.66 65.45
(47.72) (32.67)
change 0.046 0.080
(0.210) (0.271)
ds 0.451 0.372
(0.500) (0.484)
do 0.540 0.482
(0.498) (0.500)
ad 0.319 0.318
(0.466) (0.466)
persist 23.20 11.62
(29.20) (13.79)
pedd 0.439 0.439
(0.103) (0.103)
pcd( 0.524 0.524
(0.128) (0.128)
pcad 0.334 0.334
(0.165) (0.165)
no. obs. varies by var. 1568

Standard deviation in parentheses.
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Table 4: Correlations among Continuous Variables.

persist gdp05 urban trade pedd ped0 pead

persist 1

gdp05 | —0.0073 1

urban | —0.1092  0.7723 1

trade | 0.0869 0.1096 0.0883 1

ped5 | —0.1107  0.1093 0.1951 0.2345 1

ped0 | —0.1144  0.1040 0.1934  0.2267  0.9917 1

pead 0.1181  —0.0982 —0.1889 —0.2193 —-0.9762 —0.9913 1
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Table 5: Correlations across Continuous and Binary Variables.

persist gdp05 urban  trade

change =0 | 11.77  3913.35  45.65  65.96
(13.78) (3765.58) (20.40) (32.89)
change =1 | 9.92  3312.92 4224  59.51
(13.81) (3065.97) (17.69) (29.57)

d0 =0 15.93  3127.88  40.21  63.00
(16.97) (3325.73) (18.44) (31.26)
do =1 6.99  4657.73  50.94  68.08
(6.63) (3947.97) (20.57) (33.96)

d5 =0 13.81  3063.33 4025  63.33
(16.29) (3183.45) (17.85) (30.41)
d5 =1 793 5217.05  54.02  69.02
(6.46)  (4139.94) (21.02) (35.92)

a5=d5=0| 6.00 324891 4389  65.70
(7.87)  (3298.55) (18.06) (30.64)
a5 =0 7.06 432412 4942  67.52
(7.20)  (3904.83) (20.36) (33.65)
a5 =1 21.40 288296  36.72  61.02
(18.62) (3059.97) (16.93) (30.03)

Standard deviation in parentheses.
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Figure 1: Democratization between 1980-2007.
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Figure 2: Fraction of Institutional Change observed in Sample between 1980-2007.
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Figure 3: Fraction of Institutional Change among Democracies in Sample.
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Figure 4: Fraction of Institutional Change among Autocracies in Sample.
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Table 7: Fixed Effects Probit with Bias Correction (d5 only).

[1] 2] 3] [4] [5] [6] [7]
db —0.250  —0.221 —0.263 —0.283 —0.226 —0.275 —0.267
(0.330)  (0.305) (0.327)  (0.308)  (0.303) (0.276) (0.276)
persist —0.152 —0.107  —0.150
(0.794) (0.787)  (0.758)
gdp05 —0.373  —0.228 —0.245 —0.141
(0.468)  (0.445) (0.442) (0.415)
urban —0.962 —0.942* —1.17 —0.797 —1.10* —0.872%  —1.04**
(0.590)  (0.558) (0.591)  (0.556)  (0.560) (0.519) (0.526)
trade —0.166  —0.201 —0.178 —0.211
(0.556)  (0.523) (0.552) (0.521)
pedd 0.316 0.456 0.306 0.245 0.463 0.407 0.410
(0.642)  (0.594) (0.637)  (0.597)  (0.592) (0.544) (0.545)
d5*peds —0.199 —0.603** —0.201 —0.177 —0.624** —0.630** —0.652**
(0.298)  (0.293) (0.299) (0.274)  (0.291) (0.264) (0.264)

Dependent Variable: Institutional Change.
Standard errors in parentheses.
Country Fixed Effects included in all estimations (not shown).
Significance: * 10% significance  ** 5% significance  *** 1% significance

30




Table 8: Probit Estimation. Dependent Variable: Institutional Change

[1] 2] 3] [4] [5] [6]

d5 —0.234%F  —0.206% —0.234%F —0.242%F —0.215%F —(0.220%*
(0.109)  (0.108)  (0.109)  (0.109)  (0.107)  (0.109)

persist —0.082 —0.083 —0.078 —0.083 —0.081
(0.051) (0.051) (0.051) (0.051) (0.051)
gdp05 —0.005 —0.021 —0.056 —0.014 —0.011
(0.084) (0.079) (0.053) (0.066) (0.079)
urban —0.065 —0.049* —0.068 0.025 —0.051
(0.080) (0.079) (0.051) (0.075) (0.077)
trade —0.061 —0.075 —0.061 —0.068 —0.096*
(0.065) (0.065) (0.065) (0.064) (0.052)
pedd 0.046 0.051 0.047 0.042 0.012 0.045

(0.051)  (0.051)  (0.051)  (0.050)  (0.051)  (0.051)

d5%peds —0.096  —0.090  —0.097  —0.079  —0.206*
(0.109)  (0.109)  (0.108)  (0.106)  (0.105)

constant | —1.34%FF 1 3Rk ] 3400k ] 3qkRk ] 3]0k ] 34k
(0.059)  (0.059)  (0.059)  (0.059)  (0.059)  (0.059)

Standard errors in parentheses.
Country Fixed Effects included in all estimations (not shown).
Significance: * 10% significance  ** 5% significance  *** 1% significance
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Table 9: Fixed Effects Probit with Bias Correction (d0 only).

[1] 2] 3] 4] [5] [6]
do 0.183 0123 0190 0246 0.148  0.108
(0.432) (0.403) (0.433) (0.446) (0.400) (0.378)
persist 0.200 0.150  0.193  0.204
(0.804) (0.797)  (0.759) (0.764)
gdp05 —0.459 —0.205 —0.712 —0.335
(0.475)  (0.446) (0.483)  (0.441)
urban —0.971 —1.01% —1.20%* —0.835 —1.15%*
(0.600) (0.561)  (0.603) (0.559)  (0.537)
trade —0.137 —0.179 —0.160 —0.137
(0.572) (0.532) (0.569) (0.581)
ped0 0247 0447 0240  0.083 0.180  0.421
(0.658) (0.599) (0.655) (0.649) (0.601) (0.560)
d0*ped0 | —0.213 —0.540 —0.214 —0.182 —0.024 —0.598*
(0.370) (0.371) (0.373) (0.386) (0.339) (0.348)

Dependent Variable: Institutional Change.

Standard errors in parentheses.

Country Fixed Effects included in all estimations (not shown).
Significance: * 10% significance

** 5% significance
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Table 11: Fixed Effects Probit with Bias Correction and Lag Explanatory Variables.

[1] 2] 3] [4] [5] (6]
[.d5 —1.24%%k  —1,09%FF 123k 1 10%FFF —1.23%K  —1.09%H*
(0.222) (0.225) (0.226) (0.208) (0.222) (0.228)
l.ab —0.278 —0.050 0.283 —0.288 —0.282 0.038
(0.400) (0.387) (0.401) (0.353) (0.397) (0.387)
persist 0.361 0.408 0.346 0.362
(0.798) (0.768) (0.751) (0.797)
l.gdp05 —0.004 0.017 —0.299 —0.016
(0.446) (0.443) (0.429) (0.442)
l.urban —1.12%* —1.06* —1.20%* —1.13**  —1.10%*
(0.562) (0.555) (0.565) (0.561) (0.557)
l.trade —0.019 —0.001 —0.020 0.016
(0.530) (0.530) (0.532) (0.516)
l.pcd5 —0.690 —0.656 —0.693 —0.861 —0.678 —0.650
(0.586) (0.576) (0.588) (0.534) (0.583) (0.578)
l.pcad —0.755 —0.712 —0.761 —0.790 —0.755 —0.713
(0.599) (0.586) (0.600) (0.545) (0.595) (0.588)
[.d5*1.pcdd 1.12%%* 1.12%%* 1.06%** 1.20%** 1.12%%* 1.09%**
(0.229) (0.231) (0.231) (0.218) (0.229) (0.232)
l.a5*.pcad 1.10%* 0.907** 1.07** 0.946%* 1.09%* 0.888**
(0.430) (0.415) (0.431) (0.369) (0.426) (0.416)
.d5*.pcad 1.17%%* 1.11%%F 1.11%%* 1.26%%* 1.17%%* 1.08%***
(0.211) (0.212) (0.214) (0.203) (0.211) (0.214)
l.a5*.pcd5 1.62%%* 1.44%%* 1.61°7%%* 1.48%** 1.62%%* 1.43%%*
(0.409) (0.397) (0.409) (0.350) (0.405) (0.397)

Dependent Variable: Institutional Change.
Standard errors in parentheses.
Country Fixed Effects included in all estimations (not shown).
Significance: * 10% significance  ** 5% significance  *** 1% significance
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Table 14: Two-Step Fixed Effects Probit with Bias Correction.

[1] 2] 3] [4] [5]
First Stage — Dependent Variable: d5
ld5 2,924 2,927 2.92%HK 2,92+ 2.9+
(0.379) (0.379) (0.379) (0.379) (0.335)
gdp05 0.346 0.346 0.346 0.346
(0.468) (0.468) (0.468) (0.468)
urban —0.356 —0.356 —0.356 —0.356 —0.135
(0.519) (0.519) (0.519) (0.519) (0.496)
trade 0.355 0.355 0.355 0.355
(0.468) (0.468) (0.468) (0.468)
peds 0.493 0.493 0.493 0.493 0.431
(0.443) (0.443) (0.443) (0.443) (0.456)

Second Stage — Dependent Variable: Institutional Change

ds
persist
gdp05
urban
trade
pedd
d5*peds

gen resid

2. 140
(0.235)
—0.096
(0.783)
—0.242
(0.502)
—0.625
(0.605)
—0.255
(0.588)

0.104
(0.681)

—1.33%%

(0.236)
0.280
(0.418)

—2.5hRRE
(0.209)
—0.175
(0.756)
—0.323
(0.493)
—0.648
(0.602)
—0.309
(0.574)
—0.033
(0.671)

0.230
(0.425)

—1.90%**
(0.247)

—0.491
(0.466)
—1.53%%*
(0.592)
—0.396
(0.532)
0.414
(0.641)
—1.02%%*
(0.235)
0.317
(0.415)

—2.26%*
(0.266)

—0.705
(0.484)
—1.61%%
(0.612)
—0.471
(0.554)
0.283
(0.671)

0.269
(0.414)

—1.10%%
(0.252)

—1.28%K*
(0.552)

0.486
(0.575)
—0.607%*
(0.242)
0.487
(0.384)

Standard errors in parentheses.

Country Fixed Effects included in all estimations (not shown).
**x 1% significance

Significance: * 10% significance

37

** 5% significance




Figure 5: Distribution of Fixed Effects from Fixed Effects Probit Estimation.

Distribution of Fixed Effects

30
!

Percent

Figure 6: Distribution of Institution Variable polity2.
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