THe LONDON SCHOOL
oF ECONOMICS anp
POLITICAL SCIENCE

LSE Research Online

Thomas Plumper and Eric Neumayer
The level of democracy during interregnum
periods: recoding the polity2 score

Article (Accepted version)
(Refereed)

Original citation:

Plumper, Thomas and Neumayer, Eric (2010) The level of democracy during interregnum
periods: recoding the polity2 score. Political analysis, 18 (2). pp. 206-226. ISSN 1047-1987
DOI: 10.1093/pan/mpp039

© 2010 The Author. Published by Oxford University Press on behalf of the Society for Political
Methodology

This version available at: http://eprints.lse.ac.uk/27972/
Available in LSE Research Online: September 2012

LSE has developed LSE Research Online so that users may access research output of the
School. Copyright © and Moral Rights for the papers on this site are retained by the individual
authors and/or other copyright owners. Users may download and/or print one copy of any
article(s) in LSE Research Online to facilitate their private study or for non-commercial research.
You may not engage in further distribution of the material or use it for any profit-making activities
or any commercial gain. You may freely distribute the URL (http://eprints.Ise.ac.uk) of the LSE
Research Online website.

This document is the author’s final manuscript accepted version of the journal article,
incorporating any revisions agreed during the peer review process. Some differences between
this version and the published version may remain. You are advised to consult the publisher's
version if you wish to cite from it.

http://eprints.lse.ac.uk


http://www2.lse.ac.uk/researchAndExpertise/Experts/profile.aspx?KeyValue=e.neumayer@lse.ac.uk
http://pan.oxfordjournals.org/
http://dx.doi.org/10.1093/pan/mpp039
http://global.oup.com/?cc=gb
http://polmeth.wustl.edu/
http://polmeth.wustl.edu/
http://eprints.lse.ac.uk/27972/

The Level of Democracy during Interregnum Periods:

Recoding thepolity2 Score

Published in:

Political Analysis, 18 (2), 2010, pp. 206-226

Thomas Pliimpérand Eric Neumayér

2 Department of Government, University of Essex, 8¥iivoe Park, Colchester CO4 3SQ,
UK, and Centre for the Study of Civil War, Intenoaial Peace Research Institute Oslo
(PRIO), tpluem@essex.ac.uk

® Department of Geography and Environment, Londdrm8kcof Economics and Political
Science, London WC2A 2AE, UK, and Centre for thed$tof Civil War, International Peace
Research Institute Oslo (PRIO), e.neumayer@Iséac.u

Corresponding author: Thomas Plumper. Equal autiforgVe thank three anonymous
referees, the editors as well as Kristian S. GéetlitNils Petter Gleditsch, Havard Strand and
Michael D. Ward for helpful comments. The datatfoe replication analyses as well as our
alternative polity variables will be made availafile download from
http://personal.lse.ac.uk/neumayer or http://wwJiapicorg/pluemper/.



The Level of Democracy during Interregnum Periods:

Recoding thepolity2 Score

Abstract

The polity2 variable from the Polity IV project is the mostpatar measure of a country’s
political regime. This article contends that theliog rules employed to creategality2 score
during years of so-called interregnum and affecteghsitions produce a measure of
democracy that lacks face validity. Using both Engnd multiple imputation methods, we
construct and evaluate several variables that affernative measures pmwlity2 during such
periods. We recommend that scholars ugolity2 test whether their results are robust to
using our alternatives and using multiple imputatiechniques instead. Where robustness
cannot be established, scholars need to theotgtjaatify the choice of eithepolity2 or one

of the alternatives.



1. Introduction

Of the data sets available to scholars researduegtions relating to democracy, the Polity
data set (Jaggers and Gurr 1995; Marshall and &ag§€2) is by far the most popular one.
Social scientists in general, and political scEstin particular, are much more likely to trust
Polity as their main source of information and u$eat all, one of its competitors as an
additional robustness chetR.here are many good reasons for Polity’s appatentinance.
It offers the broadest coverage of all democradicators, including 187 countries from
either 1800 or the year of independence up to 20@8ently the latest year available. It also
relies on a fairly comprehensive definition of demaxy, which includes electoral rules and
various measures of the openness of politicaltutgins, and provides detailed information
on aspects of institutionalized democracy and aatycin a country at any point of time.
Notwithstanding this wealth of information, tipelity variable, a composite score of the
various variables included in the Polity data det,by far the most commonly used
information. Indeed, most researchers have a theakeinterest in the causes and
consequences of a country’s level of democracysiNprise, then, that to many scholars the
data set became even more attractive when — wétlmibve from the Polity Il (Jaggers and
Gurr 1995) to the Polity IV (Marshall and Jagge®92) version — a new variant of the polity
score, calledpolity2, was added. While both variables are in principamputed by
subtracting Polity’s institutionalized autocracyose @utog from its institutionalized
democracy scoredémog to generate an aggregate democracy variabledhatfrom -10 to

10, the polity2 variable has one main advantage oyefity. it seemingly provides a

See Munck and Verkuilen (2002) and Strand (200i7n review and evaluation of available

data sets. For robustness test with different demeycscores see Casper and Tufis (2003).



democracy score for periods of so-called ‘intertaghand ‘transition’, whereagolity coded
these with placeholder values as -77 and -88, ctispl/, and therefore as essentially
missing. In developing theolity2 variable, the principal investigators of Polity tdcided on
simple rules for coding the political regime in eteof ‘interregnum’ and ‘transition’. The
explicitly stated aim of theolity2 coding is “to facilitate the use of the POLITY neg
measure in time-series analyses” (Marshall andelagZp07: 8).

This article contends that tipslity2 coding rules for the creation of what seems t@be
measure of the level of democracy during period$ntérregnum’ and ‘affected transitiofs’
are problematic and produce democracy scores foe sdfected country years that lack face
validity. They also have the potential to invalelatausal inferences from quantitative
analyses using theolity2 variable. This becomes more likely if researchesspolity2 as an
explanatory variable in a quantitative analysisvinich the dependent variable is civil war or
state collapse.

Our paper makes two contributions. First, we afastential users opolity2 to the
necessity of paying careful attention to the profaac treatment of countries during periods
of interregnum and affected transitions. Though deenot claim to have a unique better
solution for this imputation problem, we contendittlthe several alternative imputation
strategies we suggest result in alternative vagmlbdpolity2 that have higher face validity
and treat the uncertainty associated with the ieghutilues more appropriately.

Our second contribution is normative: This papendivated by the normative prior that

estimation results should not be determined bysiecific imputation rule used to impute

Transition periods are affected if they are eitf@lowed or preceded by an interregnum
period because the authors of Polity decided $b feecode interregnum periods and only then

to recode transition periods using the previousiguted values of the interregnums.



missing values unless researchers can provide gealbng argument that the specific
imputation rule used is optimal. If such an argumesmnot be made, researchers should
check the robustness of their results to usingedfit imputation rules.

We are hardly the first to argue that imputationabgimple single rule as conducted by
the Polity authors can be misleading and — in @sec- misrepresents the uncertainty of the
estimate. This critique of simple imputation ruldeng with enhanced computational power
of modern computers lead to the rapid increasehé gopularity of multiple imputation
techniques (Rubin 1976, 1996; Allison 2000; Kingakt2001). In brief, multiple imputation
algorithms analyze the estimation model at hanéatguly, each time using imputed values
for missing observations derived from imputation dels with random variation. Final
coefficients are then averaged over the variouatitsns with the standard errors coming from
the variation of the estimated coefficients acrtes imputation variations — what Rubin
(1976: 585) refers to as sampling distribution iefee. This approach has clear advantages
over a simple, poorly justified imputation rule.tYthe flipside of this approach results from
the fact that ‘models’ used for imputation purpoaesoften poorly specified.

The approach that we employ here accepts the damatarlying premise of the multiple
imputation approach, namely uncertainty about howntpute missing values. Having this
important aspect in common, we part with the tradal multiple imputation approach in two
important aspects. First, rather than regardingipialimputation as the always best approach
for dealing with missings, we see it as one adddicstrategy, complementary to rule- and
theory-based single imputation strategies. Thus,pveder to interpret the different model
estimates employing various alternative imputastrategies as robustness checks. If various
similarly plausible imputation strategies existe tharameter estimates of the final model

should be robust (not significantly different).tkis is not the case, then the choice of the



imputation strategy drives the results. Secondhighklight the importance of using theory to
specify the imputation stage of the multiple impigta strategy, simply because the multiple
imputation procedure can only be as good as theehfomm which values are generated. As
Gary King (1986: 669) reminded social scientistaiyngears ago: “Some a priori knowledge,
or at least some logic, always exists to make selebetter than an a-theoretical computer
algorithm.” We thus use information on the bestiquening of our single imputation alterna-
tive variables to construct a more theory-basedtiptelimputation model. We apply our
approach to two re-analyses of Fearon and Lai({@)3) and Krause and Suzuki's (2005)
studies of civil war onset to demonstrate the erfice of Polity’s imputation rule. Re-
analyzing these two studies we find that the hypsiththat semi-democracies or anocracies

are more likely to experience civil war onset ssleobust than previously thought.

2. Polity 1V’'s Coding Rules for Regime Interruption, Transition, and Interregnum
years: polity2

Polity is based on expert judgment on aspects sftirionalized democracy and autocracy
within a country (Jaggers and Gurr, 1995), basedhewories of institutions and authority
developed by Gurr (1974) and Eckstein and Gurr§)19Critical evaluations of Polity can be
found in, for example, Gleditsch and Ward (1997 &unck and Verkuilen (2002). In this
article, we are exclusively interested in the cgdmhthepolity2 variable, which is identical to
the polity variable with the exception of periods of intetiap, interregnum and transition.
Interruptions are periods of foreign occupation as well as pksrion which two or more
countries became “involved in short-lived attemptsthe creation of ethnic, religious, or
regional federations” (Marshall and Jaggers 20(07j: 183 out of 15,036 observations fall

into this category (1.2 per centhterregnumssignify the complete collapse of the central



political authority, typically during periods ofwil war (179 observations or 1.2 per cent).
Transitions are periods between two political regimes thatstauttially differ from each
other. They are periods in which “the implementatid generally accepted and substantially
altered principles of governance is incomplete finid, resulting in mixed patterns that are
difficult to define as either those of the old megi or those of the new regime” (Marshall and
Jaggers 2007: 18). They account for 316 obseratiothe data set or roughly 2.1 per cent.

While thepolity variable flags these periods with values of -@@, and -88, respectively,
and thus as essentially missing, fadity2 variable converts these placeholder values based
on simple coding rules. We cannot describe the fivadion leading tgolity2 any better than

the codebook, so we quote from there (MarshallJagders 2007: 16):

It modifies the combined annual POLITY score by lgijg a simple
treatment, or “fix,” to convert instances of “standized authority scores” (i.e.,
-66, -77, and -88) to conventional polity scores.{iwithin the range, -10 to
+10). The values have been converted accordingetéotlowing rule set:
-66 Cases of foreign ‘interruption’ are treatedsgstem missing’.
-77 Cases of ‘interregnum’ or anarchy, are condette a ‘neutral’
Polity score of ‘0'.
-88 Cases of ‘transition’ are prorated across panof the transition.
(...)
Ongoing (-88) transitions in the most recent yea) are converted to system
missing values. Transitions (-88) following a yeaf independence,

interruption (-66), or interregnum (-77) are precatfrom the value 0.



Polity2 thus providesnodifieddemocracy scores during periods of interregnumtamsition

in addition to theconventionaldemocracy scores provided pglity for normal times.

3. Consequences of thgolity2 Imputation Rules

Given that there is no disaggregated informationthi Polity IV data set on the political

regime during periods of interruption, interregnamd transition, the coding rules appear
reasonable at first sight: years in which foreignvprs exert political control over a country
are coded as missing, interregnum years are coslechat the authors of Polity IV deem a
‘neutral’ score and transition years are linearteipolated. Yet, on closer inspection, the
polity2 variable turns out to be problematic.

Any good measure has to fulfill two requirements:has to be reliable and valid
(Carmines and Zeller 1979). Reliable here meartsh@&peated measurements the measured
values will be the same or sufficiently similar. t¥Wthe exception of countries under German
occupation during the Second World War, the PdMyauthors seem to have applied their
modification rules consistently. We thus do not lolaihhat repeated measurements would lead
to reliable measures. However, we doubt that thrangorules provide a valid measure of
democracy during affected country years, i.e. westjan whethepolity2 validly measures
the level of democracy in these circumstances. iBhimecause on closer inspection the rules
for the coding ofpolity2 for interregnum and affected transition years graéues that are
implausible and likely to be misleading regardihg political regime in many of the affected

country years.In other wordspolity2 lacks what is called face validity. To persuadedezs

We sayimplausible rather thanwrong and likely to bemisleadingrather thanmisleading
because in the absence of knowledge on the vafubs wariables underlying the polity score
in interregnum and affected transition years gfisourse impossible to know what the “true”

aggregate democracy score should be.



that this is not just our own idiosyncratic judgrmeme will discuss some concrete examples
below. On a general level, however, it is not ssipg that a mechanic imputation of a score
of O for all cases of interregnum without using aguntry-specific information cannot
produce a democracy score that commands facetyalidi

We identify two problems. We dub them the interrggnand the interregnum-cum-
transition problem. Note that both problems areseduby the modification gdolity during
interregnum periods. Since the authors of Poligpde interregnum years before they recode
transition years, the interregnum recoding ruléugrices the recoding result of the transition
recoding rule if transition years either preceddotiow interregnum years. We discuss both

problems separately.

The Interregnum Problem

The interregnum problem emerges from the codingqhigirregnum periods with a value of
zero, which is meant to represemeutral regime score. However, just because O lies in the
middle between -10 and 10 does not make this a dexy score that is any more neutral
than 0 degrees Celsius or Fahrenheit would represeeutral temperature. Depending on the
political regime before and after the interregnuerigd, a value of zero can represent
everything but a neutral regime. To illustrate aogument, figures 1a and 1b compare the
polity2 scores of Afghanistan over the period 1989-1998ht¢se of Cyprus over the period

1960-1969.
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Figures la and 1lmpolity2 scores of Afghanistan (left) and Cyprus (right)

The two figures reveal that the coding rule forerégnum years can generate two rather
different effects. First, for some countries with andemocratic regime before and after
interregnum (here exemplified by Afghanistan), theerregnum years are the most
democratic years these countries have experiengadaocertain time period. In other words:
for Afghanistan and similar cases, an interregnuarksh an improvement in the level of
democracy. In the case of Afghanistan, if we trdigielity2, then the country would have
gone through a much more democratic period duheddur years of civil war than under the
Communist rule of Najibullah before or the Talib@gime after the interregnum. If we
compare theolity2 scores to the scholarly literature on Afghanisgoolitical regime, then
for most if not all observerspolity2 does not accurately portray the state of Afghan
democracy during the years 1992 to 1995 (Rubin 200&sden 1998). Such likely mis-
representation is not restricted to one isolatesd chnstead, for example, along similar lines,
Czechoslovakia in 1968, Ethiopia in 1974, Cambonial975, Afghanistan in 1978,
Nicaragua from 1979 to 1980 as well as Somalia ft@®1 onwards are coded as much more

democratic during years of social unrest and eixal than either before or after. While the
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coding of Czechoslovakia is perhaps broadly in lwmth historical accounts of the Prague
Spring (Williams 1997), the other cases are clearlgdds with common perceptions. In fact,
for Afghanistan and Somalia, state collapse andcayaepresent by far the most democratic
periods in their entire post-independence histditye fundamental problem is that when a
country has an undemocratic regime before and aterinterregnum period, then a
democracy score of zero is unlikely to represem@#raldemocracy score.

The polity2 rules create the opposite effect in the case @@y Polity IV interprets the
years 1963 to 1967 as interregnum years, even thoeigher the Correlates of War (Sarkees
2000) nor the Uppsala/PRIO (Gleditsch et al. 2@#a sets indicate an armed civil conflict.
Whatever the reasons behind the decision to thesiperiod as interregnum, the effect is to
make Cyprus far less democratic than either befo&ter these years. In fact, the allegedly
neutral value of zero during the period 1963 to 71%mounts to the country’s most
undemocratic period in its entire post-independdnst@ry. Similarly, in Sierra Leone during
1997 to 2001, the Solomon Islands during 2000 t@22&nd Comoros in 1995 civil unrest
prompted the Polity IV authors to code an intertggnleading to a decline in thmolity2
score relative to previous years. For Sierra Lewiik its brutal civil war thepolity2 score
may not be far off the true state of democracyrauthis period (Zack-Williams 1999). The
same may apply to the Solomon Islands, which stipio chaos after rebels kidnapped
Prime Minister Bartholomew Ulufa'alu in June 20&&eilly 2004). But for Comoros in 1995
the polity2 score is likely to be misleading since its senmderatic regime did not become
any more autocratic when French troops helpedvwartha military coup led by Bob Denard
(Anonymous 1998).

Similar to the other cases discussed previousk, (teverse) problem is that when a

country has a democratic regime before and aftentenregnum period, then a score of zero
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Is unlikely to represent an appropriate level ofmderacy either. Comparing both types of
cases, we find that according polity2 an interregnum increases the level of democracy in
autocracies and reduces the level of democracimodracies, an outcome we do not find
plausible.

Making things worse, the problemapolity2 coding rules are not applied consistently, as
the countries occupied by Germany during the Sedviodd War show. To recall, foreign
occupation should lead toplity score of -66 and thus to a system missing valughi®
polity2 variable. However, for no clear reason, the PolXy project codes Austria,
Czechoslovakia, Poland, Albania, Greece and Budgasiinterregnums during their period of
German occupation (thus thepolity2 score is 0), whereas Belgium, Denmark, the
Netherlands and Norway are coded as interruptitns ¢heipolity2 score is missingd).

Without doubt, periods of interregnum are diffictdtcode. However, we contend that the
authors of Polity IV made inconsistent and implalesdecisions when facing this difficulty.
Coding all interregnum years as zero on the assamphat this represents a politically
neutralvalue is naive for basically three reasons. Ringt political processes which cause the
coders of Polity IV to treat country-years as irggnum periods vary largely. Both moderate

political turbulence and unrest as in Cyprus, civdrs as in Afghanistan, and the German

The case of Austria is particularly problematit.1938, German troops invaded Austria to
bring its South-Eastern neighbour ‘Heim ins Rei¢hbme into the empire’), which was the

Nazi-euphemism for the annexation of the countrfgerdannexation, Austrians had the same
rights (or lack thereof) and the same obligationd aere subjected to the same political
regime as Germans. However, while Germany hpslity2 score of -9 from 1938 onwards,

Austria is coded as 0. This is inconsistent becaitber Austria was occupied by a foreign
power or experienced a short-lived attempt at ingichn ethnic federation, in which case its
polity2 score should be set to missing, or Austrians shigne same fate as Germans, in which

case itgolity2 score should be set to -9.
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occupations of Poland, Czechoslovakia, Albania, odlayvia, Greece and Bulgaria are
equally treated as interregnum years and assigrsedra of zero, which we contend in most
cases provides implausible information on the stdtgolitical regime in these countries
during these years. Second, treating interregnuniogse equally without regard to the
political regime context leads to arbitrary dynasnigc the level of democracy. Interregnum
periods bring about an increase in the level of a@acy in most countries, while in others
the level of democracy declines during periods oarahy. Third, if polity2 is used in
regression analysis, then coding interregnum yaarzero is not “neutral” either because the
estimation of the coefficients of thmolity2 as well as in principle of all other explanatory
variables correlated witholity2 are affected. Thus, the coding of 0 for periodmtdrregnum

is potentially not “neutral” to causal inferencessbd on regression analysis either — a point to

which we come back later.

The Interregnum-cum-Transition Problem

The lack of validity in thepolity2 variable caused by the coding of interregnum psrio
potentially worsens if such periods are precedetbliswed by periods of transitiohThe

interregnum-cum-transition problem emerges bec#usePolity IV authors decided to first
code theoolity2 score for the interregnum years and only therotteche transition years. As
a consequence, any problematic coding of interneggears carries over to the coding of
transition years if a transition follows an intgmem or vice versa. In Polity 1V, 128

observations are affected by the interregnum-camsition problem.

Note that we see no reason to alter the re-cadilegemployed by the Polity project for pure
transition periods — that is, transition periodscihare neither preceded nor followed by an

interregnum period.
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To illustrate our arguments, figures 2a and 2b tilepolity2 scores for Chad and Angola

over the periods 1976 to 1985 and 1989 to 1998ewvely.
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Figure 2a and 2lpolity2 Score of Chad (left) and Angola (right)

As in the case of Afghanistan, we find that theiogdules underlying theolity2 variable
lead to a sudden increase in the democracy scdoetbfcountries during interregnum years
(see Azevedo 1998; Brittain 1998). The problem Itegufrom assigning a value of zero to
Chad during 1979 to 1983 and to Angola in 1992atemptially worsened by interpolating
from this value, which results in an artificial ugsd movement in thpolity2 score for Chad
in 1978 and for Angola in 1991 and an artificialvtovard movement in theolity2 score for
Chad in 1984 and Angola in 1993 to 1996. Similaesan the period after the Second World
War include Burundi from 1991 to 1996, Congo fro862 to 1965, Cuba from 1958 to 1961,
Guinea-Bissau from 1997 to 2000, Laos from 19609@5, Lesotho from 1997 to 2002,

Liberia from 1989 to 1997, Pakistan from 1968 td3.@nd Sierra Leone from 1996 to 2002.
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4. Existing Strategies Available to Researchers thi polity2

With the emergence agbolity2, researchers using Polity can choose any of &t Ieaur
existing strategies for their research designstRiney can stick to the ofublity variable and
thereby listwise exclude -66, -77, and -88 obs@mat— thus accepting that the democracy
score for these types of regimes is impossiblalémtify. Second, they can upelity2 and
thereby accept the imputationspolity undertaken by the authors of Polity IV on the basi
their coding rules. Third, they can employ thality2 variable plus adding, in multivariate
regression analysis, a set of three dummy varialoles for values of -77 in countries that
have negativgolity2 values before and after interregnum, one for \&ahfe-77 in countries
that have positivgolity2 scores before and after interregnum, and one8®robservations.
Fourth, they can apply a Heckman selection modé&iwneats interruption, interregnum, and
transition years as non-selected in the first stagg then accounts for the non-selection
hazard in the second stage of their estimations.

Each of these options is problematic. Listwise @sicin generates a non-random
selection criterion which will often be correlatedth many variables included in the
estimations. As a consequence, in many casesdisticlusion will lead to biased estimates
(Honaker and King 2010). Usingplity2 is problematic because its scores lack face wglidi
as argued in the previous section, and, more iraptlyt may impact causal inference as
argued in section 7. Usimplity2 with correction via dummy variables for interregmuiand
affected transition periods should give less biaded also less efficient estimates if the
dummy variables are correlated with variables @énest. Also, an identification problem
occurs because it is impossible to interpret tifieceof these dummy variables as either the
effect of interregnums and affected transition @asiper se or as correction for the coding

rule applied by the authors of Polity IV. The He&mselection model is not very
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problematic from an econometric point of view. Btitrequires the development of a
theoretical model for the first, the selection staige. a model which can explain interruption,
interregnum and transition periods. Such a taskeagpto be difficult, if not impossible.

Given this set of rather unsatisfactory existingans, we will now suggest alternatives.

5. Alternative Imputation Strategies

In this section we discuss three methods that geowlternative imputation strategies to
Polity’s coding ofpolity2. One method uses no information from outside tbiEyPlV data

set, but applies different coding rules to impuatues for periods of interregnum and affected
transitions. The second method employs outsidernmdtion. Specifically, we generate out-
of-sample predictions for interregnum years by gsanother measure of democracy (from
the Freedom House data set) and theoretical detanms of democracy. For both methods,
we then use the out-of-sample predictions for regrum years to re-code those transition
years that either follow or precede interregnumryedhe increasingly popular method of
multiple imputation, already mentioned in the iwlmation, provides a third solution to the

imputation problem.

Recoding According to Different Rules

We suggest three alternative coding rules for raggrum and affected transition years that do
not depend on any information from outside the tdV/ data set. All three start from
polity2, but set all observations during interregnum yeamsl all transition years that

immediately follow or precede interregnum pericalgnissing.
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Rule 1 (minimum level). Set the interregnum yearshie lower of the two polity
scores bordering the interregnum period. Then ueeaid interpolation to
add the affected transition years (we dub thisaideipolity2min).
Rule 2 (interpolation). Use linear interpolation fith in both interregnum and
interregnum-cum-transition yeanso(ity2inter).
Rule 3 (maximum level). Set the interregnum yearghe higher of the two polity
scores bordering the interregnum period. Then el interpolation to
add the affected transition yeapolity2may.
In all three rules, interpolated values are roundettie nearest integer in case the interpolated
value is not an integer. Of course, the choiceheisé three recoding rules is somewhat
arbitrary. However, they have three advantagest,Fontrary to the mechamolity2 coding
rules, they use country-specific information imnatelly preceding and/or following the
period of interregnum. Second, they therefore dbtremat interregnums in countries with
otherwise low or high levels of democracy equallhird, they constrain the level of
democracy to lie within the range before and afterinterregnum. Even though exceptions
are of course possible, in most cases it seemsiplauhat interregnums were neither less nor

more democratic than the regime either beforeter #his period.

Out-of-sample Predictions

Alternative measures of democracy are likely topbverful candidates for out-of-sample

predictions. Of the data sets reviewed and evaduamteMunck and Verkuilen (2002), the

majority is unsuitable due to poor country coverage because they only provide a
dichotomous regime type measure. Vanhanen’s (208@) set has very large spatio-temporal

coverage, but we doubt whether regime type candmsuored solely based on election results
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data, which not only ignores important institutibrfeatures of democracies, but also
precludes a change in the democracy score betweetioas.

The one suitable candidate for our purposes is-thedom House data set. Covering the
period since 1972, it is nowhere near as comprévens the temporal domain, but it covers
all countries that are also contained in the Pdlitylata sef. The use of Freedom House data
for research spanning a period of time is not ubl@roatic since its scale changes slightly
over time and it was not originally designed asimaetseries. However, the authors of
Freedom House and of Polity use similar definitiafisdemocracy and both are based on
expert judgments. And even though the indicatedlle¥ democracy in certain countries can
differ between the two sources — for example, Foee#iouse considers Qatar and Kuwait as
more democratic than Polity IV, whereas the revessrie for Russia — the correlation of the
two democracy scores is very high. Given that FegetHouse is the second most used data
set for measuring democracy after Polity and sihgeovides values for all country years
since 1972 that are coded as interregnum and tiengn Polity, using Freedom House data
for out-of-sample prediction of the missing poktyores is an obvious choice.

In lieu of or in addition to the Freedom House easluone can use theoretically informed
variables commonly regarded as determinants of deang. Our choice of explanatory
variables is informed by the number of missing obstons. Specifically, we exclude
variables with poor spatio-temporal availabilitynalyses of the determinants of democracy

typically find the level of economic developmentigéet 1959; Burkhart and Lewis-Beck

www.freedomhouse.ordn fact, it covers all countries in the world atherefore a good deal
more than Polity, which restricts itself to couesriwith population size above half a million.
In principle, one could apply our method to creatie-of-sample predicted values to generate
imputed Polity scores for states with small popatasizes, but we do not do so here since our

only concern lies with thpolity2 recoding rules.
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1994; Przeworski and Limongi 1997; Barro 1999) aethhborhood effects (Gleditsch and
Ward 2006) to exert the largest effect on the le@fe&lemocracy. Accordingly, our theoretical
model includes per capita income and its squareah, tevith data taken from Gleditsch
(2002), as well as the lagged mean value of demgdra neighboring countries within a
radius of 500 kilometers. To account for some logteneity across countries, we also include
a dummy variable which is coded 1 if a developingrdry shares the main language with a
developed country, a dummy variable for former \Westcolonies, dummy variables for
regions as per World Bank classification as well aasdummy for countries with a
predominantly Muslim population.

To generate new variables based on out-of-sam@diqtions, we start with thpolity
variable and, first, set interruption, interregnamd interregnum-cum-transition periods to
missing. Using an ordered logit estimator, we regtlis variable on three sets of explanatory
variables: once only the determinants of democrgmlity2 (det)), once only Freedom
House’s political rights and civil liberties meassr polity2 (FH)) and, finally, once
combining these two sets of variablg®lity2 (FH & det))! We then reset all interruptions
back to missing, replace all interregnum years ly tounded predicted values of our
estimations and fill the interregnum-cum-transiti@ars by linear interpolation (rounding to

the nearest integer if necessdty).

Adding 10 to the revised polity variable to ceeatstrictly non-negative categorical variable
and then employing the negative binomial regressimuel leads to very similar out-of-
sample predictions for interregnum years (correlae .97 with the ones from the ordered
logit model). We found that the ordered logit motdat a small advantage over the negative
binomial model in terms of goodness of fit of thegicted values with the in-samppelity
observations.

To construct predicted values we multiply thedpeed probabilities of each polity category

with the respective polity value and then rouno ithe nearest integer.
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Multiple imputation

Both our recoding rules and our out-of-sample mtgahs generate single imputed values. An
alternative is provided by the technique of muétiphputation. In a first, multiple imputation
stage, a specified number M of imputed values erated based on some imputation model.
Then, in the estimation stage, the estimation rfopmed on each of the M imputations and
final results are typically obtained pooling the 9dt of multiple imputation estimates. We
will discuss multiple imputation in more detailsection 8, where we use it in our re-analysis
exercise and where we propose to employ informatonthe best-performing single
imputation variables in the imputation stage thiategy. Before we do so, we use a relatively
simple out-of-sample prediction technique to eviuhe performance of our theory-based

single imputed value variables based on recodiwlgoa-of-sample predictions.

6. An Evaluation of the Alternative Single Imputaion Polity Scores

The imputation methods described above generateesixsingle imputation variables, three
for the rule-based method that uses no informatiaside Polity IV and three for the out-of-
sample predictions using outside information. Gesearch design option would simply be to
use all these alternatives ftaolity2 in robustness tests. However, the different single
imputation variables are of varying quality, s@jpears to be good praxis to narrow down
the set of imputation rules used in a robustnests E®r this reason, this section analyzes the
quality of the different single imputation variabl®ased on out-of-sample techniques. In
section 7, where we provide a re-analysis of twaliss of civil war onset, we then use the
best-performing single imputation variables, ustaadard multiple imputation model as well

as a combination of the two techniques, in whichesgploy the information on the best-
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performing single imputation variables to constraaghore theory-based multiple imputation
model.

To start, table 1 provides a simple correlationriaif the seven new variables and
polity2. Clearly, the correlation betweglity2 and our recoded variables are close to one
due to the small number of missings, the corrataetweerpolity2 andpolity2 (det) is rather

low, while the correlations witpolity2 (FH) and polity2 (FH & det) are very high.

Table 1. Correlation matrix fgrolity2 and alternative measures (N = 4519).

polity2  min inter max (det) (FH)
polity2min 0.995
polity2inter 0.997 0.999
polity2max 0.998 0.998 0.999

polity2 (det) 0.711 0.711 0.711  0.710
polity2 (FH) 0.916 0.918 0.919 0918  0.702
polity2 (FH & det) 0.930 0.931 0932 0.931 0772  0.983

Since the true level of democracy is unknown fderiregnum years, we cannot estabbsh
priori which of the six alternatives is superior. In tf@lowing we will assume that
procedures which predict values that are closeth& conventionapolity2 scores during
normal times also produce superior values for yeaiaterregnums. We admit that this is a
strong assumption. Using it, however, we can estalal ranking of the three variables based
on out-of-sample predictions, while we cannot appig criterion to the variables derived

from our re-coding rules since by design they wdddperfectly collinear tpolity2.
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Table 2. Goodness-of-Fit Tests between Out-of-Sar®pédictions and Conventional Polity
Scores (N varies)

correlation regression regression
(R?) (RMSE)
Dependent variable: conventional polity scores
higher is better higher is better lower is better
polity2 (det) 0.67 0.45 5.70
polity2 (FH) 0.92 0.85 2.92
polity2 (FH & det) 0.93 0.87 2.74

The emerging picture from table 2 is clear: usingther measure for democracy like the
Freedom House data predicts conventiopality2 scores much better than using a
theoretically informed democracy model accordingltdhree criteria (correlation, pseudé R
and root mean square error). Adding the theoretetérminants as additional regressors to
the Freedom House variables improves the goodre#s{farther, but only marginally.
Hence, if our assumption that an imputation rulbegier the better it predicts conventional
polity scores is correct, then the variables based orofesample predictions using the
Freedom House data together with the theoreticarehenants of democracy performs best.
We call this variablepolity2pred discarding the other two variables as they aferior to
polity2pred

We can now use thgolity2predvariable to evaluate the rule-based imputatiorgs an
the mean of the multiply imputed values. Similarb&fore, we assume that the rule whose
imputed values fit more closely witholity2predduring periods of interregnum and affected
transitions is superior. Table 3 displays the tssintbm the same set of goodness-of-fit tests
as we already used in table 1, to compaokty2min polity2inter, andpolity2maxwith the

out-of-sample-predictions giolity2predfor interregnum and affected transition periods.
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Table 3. Goodness-of-Fit Tests between Out-of-Sampledictions and Rule-Based
Imputations for Interregnum and Affected Transitioears (N = 39)

correlation regression regression
(R?) (RMSE)
Dependent variable: Out-of-sample predictions froodel using
Freedom House data and determinants of democracy

higher is better higher is better lower is better
polity2min 0.83 0.67 2.23
polity2inter 0.80 0.64 2.35
polity2max 0.77 0.58 2.54

Apparently, the minimum level rule performs bettean the interpolation rule, which in turn

performs better than the maximum level rule.

7. Improving Inferences by Combining Theory-basedingle Imputation with

Multiple Imputation: Two Re-analysis Examples

We have argued above that the Polity IV projectidicg rules for interregnum and affected
transition years lead to democracy scores that fack validity and have proposed several
alternative variables. Given that country yearstdrregnum and interregnum-cum-transition
represent a very small share of the total obsematand replacingolity2 with one of our
alternative variables may thus only affect a smpadportion of a sample used in research, the
question is whether scholars must be concernedt dbeumanifest problems with tipslity2
variable. Does the lack of validity polity2 affect either descriptive or causal inference?

If researchers are mainly interested in global petpan descriptives (e.g., changes in
the global mean of democracy), then the affectedesbf observations is so small that our
proposed alternative measures would be very uglit@lmake a significant difference. If,
however, they are interested in sub-sample popmlatescription (e.g., the number or share
of autocracies, democracies or anocracies, thatoimtries in between autocracy and

democracy), then descriptive inference can be t&ifieaspolity2 would often code affected
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country years as anocracies whereas our alternaivables would often code them as either
autocracies or democracies.

Most researchers use the Polity data for causatente, however. We therefore explore
the effect of using our alternative variable onsaunference in greater detail. Researchers
should indeed be concerned about the problemsptiiay2 can create for several reasons.
First, using more accurate information is a valué@self. Social science data are often noisy,
which renders estimations inefficient. More vali@asures lower measurement error and thus
lead to more reliable estimation results.

Second, using thpolity2 variable can lead to significantly different esat@s compared
to using each of our alternative variables. Thim@e likely to happen the larger the share of
interregnum and interregnum-cum-transition coug@grs in the sample. Examples consist of
a pre-First World War sample of predominantly Lafimerican countries, a sample of
predominantly European countries during or arounedSecond World War, or a post-Second
World War sample of mainly Asian and Sub-SaharamcAh countries.

Third, even global samples can be affected if smisairansform theolity2 variable into
three dummy variables for autocracies, democraeied semi-democracies (sometimes
referred to as anocracies) or test for a non-lirefdct in the continuoupolity2 variable.
Interregnums will always be categorized as periodanocracies impolity2 (as will some
affected transition years), whereas our alternataréables will sometimes categorize them as
autocracies, anocracies or even democracies, deged the case, thus changing the
distribution and means of covariates in these treaps of countries.

Fourth, other global samples can also be affedtedhiolars employ a fixed effects or a
first differences model. In these cases, the batweagiation of the variables is ignored so that

the within-variation in thepolity2 variable becomes the sole information used in the
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estimation. Accordingly, the large upward and dowrdwchanges ipolity2 that often happen
during interregnum and interregnum-cum-transiti@arg become an issue and are likely to
exert a large influence on the estimates.

Fifth, any of the causes of wrong inference disedsso far will become exacerbated if
the dependent variable is either state failurelgpsk of central political authority) itself or a
determinant of state failure. These events makeri likely that a country will be coded by
Polity IV as going through an interregnum. In otherds, the dependent variable determines
the coding ofpolity2, hence usingolity2 as an explanatory variable will lead to biased
estimates due to endogeneity. Thus, studies of wati and state collapse are more likely to
find that country years with polity2 score of zero have a higher likelihood of civilrvaand
state collapse because civil wars and state celépsome extent causepality2 score of
zero, rather than the other way around.

To illustrate some of the potential problems wittierence based opolity2, we re-
analyze two empirical analyses of civil war onsesing a) our best-performing single
imputation variables; b) a standard multiple imgiota model; and c) a combination of the
two in which information on the best-performing glm imputation variables is used to
construct a more theory-based multiple imputaticvdeh. One of these studies, Krause and
Suzuki (2005), was selected because it employsseyparate samples for Asian and Sub-
Saharan African countries over the period 19509821 which according to our discussion
above should make problems with statistical infeeensingpolity2 more likely. The other,
Fearon and Laitin’s (2003) prominent study of civer onset, was chosen to show that such
problems can occur, if to a far lesser extent, amem global sample over the period 1945 to
1999. Both Fearon and Laitin (2003) and Krause Suazuki (2005) find that anocracies are

more likely to experience civil war onsets thameitautocracies or democracies.
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Fearon and Laitin define anocracies as countriéls apolity2 score between -5 and 5
while democracies are countries witipality2 score between 6 and 10. Political instability is
a dummy variable set to one if there has been aif#-r more change ipolity2 in the
previous three years or a period of interregnurtranmsition. Model 4.1 of table 4 replicates
model 3 of table 1 from Fearon and Laitin (2003)jick is their preferred model. The
anocracy dummy variable is positive and statidiicaignificant at p = 0.028, whereas the
democracy dummy variable is not. This implies tlaatocracies have a statistically
significantly higher risk of civil war onset compgar to autocracies, the omitted reference
category, whereas democracies do not. Note, howelat the anocracy and democracy
dummy variables are not statistically significardifferent from each other.

In models 4.2 and 4.3 we replace the anocracy amidodracy dummies, which were
based orpolity2, with similarly constructed dummy variables foloaracies and democracies
derived from polity2min and polity2pred respectively, the two best-performing single
imputation variables from section 6. The anocragmuohy, which was significant at the 5 per
cent level in Fearon and Laitin (2003) is no longtatistically significant ifpolity2min or
polity2pred are used. These changes in the estimated coefficand the standard errors
result from the re-classification of several obs#ibns from anocracies ipolity2 to
autocracies ipolity2min

Model 4.4 uses a multivariate normal regressiontiplalimputation technique based on
Bayesian iterative Markov chain Monte Carlo (MCM@jocedures to impute the 66

interregnum and affected transition observatiorssngi all the variables in the estimation
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model plus regional dummy variables to create 168 of imputed valuesWe call this a
standard multiple imputation model. The coefficiehthe anocracy dummy variable is again
no longer statistically significant at the 10 pentlevel.

In model 4.5, we repeat the MCMC multiple imputatiprocedure, but this time
specifying the imputation stage differently. Honaleed King (2010) argue that standard
imputation models often work very poorly for timergs cross-section data as such data
violate the assumptions of conditional independeace exchangeability of observations.
They suggest, among other things, to include lag$ l@ads of the variables that have
missings as variables in the imputation model ideorto impose smoother trends in the
variables to be imputed than what is typically gatexl by a standard imputation model. One
of the two best-performing variables from sectigmpd@lity2min allows us to do exactly that
(we additionally includepolity2maxto follow their recommendation to include leads in
addition to lags). Honaker and King (2010) alsops®e to incorporate expert knowledge in
the form of new types of Bayesian priors. We agneth the idea of including expert
knowledge, but do so in the form of including vates based on expert knowledge in the
imputation stage. In section 6, the out-of-sampledgtions based on Freedom House data
proved to be a good predictor @blity and since the Freedom House data can be regasded a

reflecting expert knowledge, we also include tharthie imputation stage (after 1972)with

We convert the continuous imputed values to discvalues of O or 1 to be consistent with the
dummy variable approach of Fearon and Laitin (20QBing a logit imputation technique
instead leads to similar results.

10 In principle, one could include further variablssch as the theoretical determinants of
democracy in the imputation stage, but since tliasables themselves have missings and, as
section 6 showed, did not add much to the out-ofgda predictions based on Freedom House

data alone, we do not include them here.
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this alternative multiple imputation model, the arawy dummy variable is now statistically
significant at the 5 per cent level. If one accefbiat, being theory-based, this multiple
imputation model 4.5 is superior to model 4.4, thsn analysis would again corroborate the
hypothesis that anocracies are more prone to exprEicivil war onset.

Model 4.6 repeats the MCMC imputation, but thisgicombines the variables from the
respective imputation stages of models 4.4 andld.6ther words, the imputation stage now
includes all the variables of the estimation moglels thepolity2min polity2maxand the
Freedom House variables. The estimation resultsemesimilar to the ones from model 4.5,
which suggests that the variables from the estonatiodel add very little information to the
imputation stage. We take this as evidence suggeshiat imputing the interregnum and
affected transition years exclusively witholity2min polity2max and Freedom House
variables is sufficiently good for making valid éménces. In fact, if one were to run a
standard logit estimation model in which one inelddhe average of the 100 imputed polity
values of the imputation stage from model 4.5, tte=ults are very, very similar to the ones
from the multiple imputation model 4.5 (results sbbwn). We take this as evidence that if
researchers do not want to undertake multiple iatpart based on oyoolity2min polity2max
and Freedom House variables themselves, then dregafely use the mean of impufsality
values from an imputation model, in which theseatdes were uset!.

Table 5 exactly repeats this exercise for the egton results from table 1 of Krause and

Suzuki (2005) for their sample of Asian countridghereas Fearon and Laitin use anocracy

1 Employing the mean of imputed values instead ihg multiple imputation will slightly

under-estimate standard errors as one single valused instead of the multiply imputed
values, but due to the relatively small share gfutad values, there is almost no difference to

the standard errors that would result from emplgymultiple imputation.
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and democracy dummies, Krause and Suzuki emplogdahgnuouspolity2 score (to which
they add 10 to make it strictly non-negative) atsdsiquared term. They find a non-linear
effect in both samplegolity2 is positive and statistically significant, whereats squared
term is negative and statistically significant, ethiagain suggests that the risk of civil war
onset is highest in countries with an intermedfatbty2 score, i.e. in semi-democracies or
anocracies (model 5.1). Estimating, with one smedieptior?, the same set of models (in the
same order) as in the replication of Fearon andrL§003), we find the evidence for the
anocracy hypothesis to be non-robust. The coeffisi®f the regime and regime squared
variables become less significant or even insigaift when our single imputed alternative
variables are used and become altogether insignificn any of the multiple imputation
exercises. We have also replicated Krause and 8sizestimations for their Sub-Saharan
Africa sample (re-analysis results not shown). Nitregime nor regime squared is
significant in any of the models that does not gy 2.

The results presented in Krause and Suzuki (2008) ® a far lesser extent, in Fearon
and Laitin (2003) are thus sensitive to our recgdifithepolity2 variable or to using multiple
imputation for interregnums and affected transigp@miods™ In polity2 all interregnums and
some of the affected interregnum-cum-transitionqasr are coded as anocracies. Moreover,
civil war onset, the dependent variable, is coteglawith the likelihood that a country
experiences a period of interregnum and interregoum-transition since civil wars are the

prime cause of interregnums. Thereby, gbbty2 score inflates the probability that a study of

12 The maximum likelihood did not converge when gsmolity2pred We therefore used the

out-of-sample predictions based on the theoretiesrminants of democracy instead.
13 For additional evidence that the anocracy raaufearon and Laitin (2003) is fairly robust to

changes in research design, see De Soysa and Neu(2897).
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civil war onset will find that anocracies have gtter likelihood of civil war onset. In sum,

the evidence for the anocracy-hypothesis seems tess robust than previously believed.

8. Conclusion

Political system attributes in general and the ll@felemocracy in particular are difficult to
measure. This holds true even more so in diffibnties — years in which the execution of
political power is hampered by civil wars, coup®cial unrest, foreign intervention,
leadership struggles and similar events. It was #hgood idea of the makers of the Polity
project to flag these years, which allows reseasctegive them special attention. It was not
an equally good idea, however, to apply a seemiplglysible, but in fact problematic fix for
providing apolity2 score for years of interregnum and transition.olitp score of zero is not

a “neutral”, equally suitable score for all instaa®f interregnum. Neutrality in an arbitrarily
chosen scale does not exist. For most countriesrexing interregnums, these years were
coded as more democratic than either before or efterregnum. Similarly, for some other
countries experiencing interregnums, these years weded as less democratic than either
before or after interregnum. We have argued thapttity2 coding rules produce values that
lack face validity.

We have briefly evaluated existing strategies awéd to researchers, but found all of
them problematic. We therefore used three methodsonhstruct alternative variables to
polity2. We discussed several general conditions undechmMising our alternative variables
would change causal inference comparepdiity2. For Krause and Suzuki (2005), we have
shown in a re-analysis that applying these altereatariables or using multiple imputation
techniques leads to different statistical infersnc@ncerning the effect of anocracy on the risk

of civil war onset. The results of Fearon and lcaf#003), however, appear to be more robust



31

if our theory-based single imputation values arg¢umm included in the multiple imputation
model.

What then should applied researchers do? We recaohthat scholars test whether their
results derived from usingolity2 are robust to using our alternative variables sing
multiple imputation techniques instead. If restilish out to be robust, then causal inference
does not seem to suffer much from the problemsotify2. If results differ significantly then
researchers need to theoretically justify the useither polity2 or one of our alternative
variables or of multiple imputation. When researsh&hoose to employ multiple imputation,
we also recommend including, additionally or exslaky, our alternative variables plus the
Freedom House variables in the imputation model.

Our analysis has wider implications as well, howeVéhat we propose here is a method
that combines strategies from theory-based singlputation with the use of multiple
imputation algorithms together with a call for relness checks across estimates from the
range of values generated by different imputatiethods. We believe that the combination
of this method plus robustness checks offers aroitapt step forward not only for dealing

with interregnum periods in the Polity data set, fou dealing with missings in general.
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Appendix A: Examples of Interregnum and Interregnum-cum-Transition Periods

Table Al shows the scores @blity, polity2, polity2pred polity2min polity2inter and

polity2maxfor Afghanistan over the period 1989 to 1997. Afigistan is remarkable because
the Polity IV coding rules fompolity2 provide the country with a much higher level of
democracy than either before or after. In contridst,four alternative variables suggest a far

lower level of Afghan democracy during this timeipd.

Table Al: Imputed Polity scores for Afghanistan 99898

year 1989 1990 1991 1992 1993 1994 1995 1996 199998 1
polity -8 -8 -8 =77 =77 =77 =77 -7 -7 -7
polity2 -8 -8 -8 0 0 0 0 -7 -7 -7
polity2pred -8 -8 -8 -6 -8 -8 -8 -7 -7 -7
polity2min -8 -8 -8 -8 -8 -8 -8 -7 -7 -7
polity2inter -8 -8 -8 -8 -8 -7 -7 -7 -7 -7
polity2max -8 -8 -8 -7 -7 -7 -7 -7 -7 -7

Conversely, for Cyprus our alternative variableggast a far higher level of democracy

during the interregnum period (table A2).

Table A2: Imputed Polity scores for Cyprus 1960996

year 1960 1961 1962 1963 1964 1965 1966 1967 196869 1
polity 8 8 8 =77 =77 =77 =77 -7 7 7
polity2 8 8 8 0 0 0 0 0 7 7
polity2pred 8 8 8 . 7 7
polity2min 8 8 8 7 7 7 7 7 7 7
polity2inter 8 8 8 8 8 8 7 7 7 7
polity2max 8 8 8 8 8 8 8 8 7 7

Table A3 presents the values for Chad over theogetbB76 to 1985. Imputations based on

out-of-sample predictions and our rule-based rewsliead to similar results: The openness
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of Chad’s political system has not changed muchnduthe interregnum and affected

transition period.

Table A3: Imputed Polity scores for Chad 1976-1985

year 1976 1977 1978 1979 1980 1981 1982 1983 198485 1
polity -7 -7 -88 =77 =77 =77 =77 =77 -88 -7
polity?2 -7 -7 -3 0 0 0 0 0 -4 -7
polity2pred -7 -7 -6 -6 -8 -8 -8 -8 -7 -7
polity2min -7 -7 -7 -7 -7 -7 -7 -7 -7 -7
polity2inter -7 -7 -7 -7 -7 -7 -7 -7 -7 -7
polity2max -7 -7 -7 -7 -7 -7 -7 -7 -7 -7

Table A4 provides an example how the various adtiera variables can lead to somewhat
different democracy scores, here for Angola’s mgnum-cum-transition period in the

1990s:

Table A4: Imputed Polity scores for Angola 1989-899

year 1989 1990 1991 1992 1993 1994 1995 1996 199998 1
polity -7 -7 -88 =77 -88 -88 -88 -88 -3 -3
polity2 -7 -7 -3 0 -1 -1 -2 -2 -3 -3
polity2pred -7 -7 -6 -6 -5 -5 -4 -4 -3 -3
polity2min -7 -7 -7 -7 -7 -7 -7 -7 -3 -3
polity2inter -7 -7 -6 -6 -5 -4 -4 -3 -3 -3
polity2max -7 -7 -3 -3 -3 -3 -3 -3 -3 -3
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Table 4. Replication of Fearon and Laitin (2003) avbustness tests.

model 4.1 model 4.2 model 4.3 model 4.4 model 4.5 model 4.6

polity2 polity2min polity2pred standard theory-based mult. imp.
mult. imp.  mult. imp. comb. of 4.4 & 4.5

Prior war -0.916 -0.870 -0.983 -0.905 -0.906 -0.907
(0.312)*** (0.312)***  (0.384)** (0.313)***  (0.312)** (0.312)***
Per capita income -0.318 -0.305 -0.334 -0.319 ®.31 -0.318
(0.071)*** (0.071)*** (0.097)*** (0.071)***  (0.071)*** (0.071)***
log(population) 0.272 0.270 0.287 0.268 0.271 0.270
(0.074)*** (0.074)*** (0.093)*** (0.074)***  (0.074)*** (0.074)***
log(% mountainous) 0.199 0.195 0.205 0.202 0.199 199.
(0.085)**  (0.085)**  (0.102)**  (0.085)** (0.085)** (0.085)**
Noncontiguous state 0.426 0.457 0.533 0.450 0.428 4280
(0.272) (0.273)* (0.422) (0.272) (0.272) (0.272)
Oil exporter 0.751 0.728 0.287 0.760 0.750 0.752
(0.278)***  (0.279)*** (0.365) (0.279)***  (0.278)** (0.278)***
New state 1.658 1.712 2.342 1.683 1.669 1.668
(0.342)*** (0.342)*** (0.518)*** (0.342)***  (0.342)*** (0.342)***
Instability 0.513 0.570 0.536 0.564 0.529 0.529
(0.242)**  (0.240)** (0.321)* (0.241)** (0.242)** 0.242)*
Ethnic fract. 0.164 0.160 0.554 0.168 0.163 0.163
(0.368) (0.369) (0.513) (0.369) (0.369) (0.369)
Religious fract. 0.326 0.301 -0.467 0.321 0.326 26.3
(0.506) (0.506) (0.664) (0.507) (0.506) (0.506)
Anocracy 0.521 0.373 0.514 0.396 0.488 0.489
(0.237)** (0.236) (0.322) (0.245) (0.237)** (0.237)**
Democracy 0.127 -0.111 -0.407 0.096 0.111 0.118
(0.304) (0.310) (0.417) (0.304) (0.303) (0.304)
Constant -7.019 -6.922 -6.658 -6.952 -6.996 -6.997
(0.751)*** (0.745)*** (0.953)*** (0.747)***  (0.749)*** (0.749)
Observations 6327 6327 3691 6327 6327 6327
Chi-sg/F test 1.73 2.37 4.73 .97 1.57 1.52
(HO: B(An.)=p(Dem.) (p<.1881) (p<.1240) (p<.0296) (p<.3253) (p<.2098) (p<.2169)

Notes: Standard errors in parentheses. * p < "1f;<.05; *** p < 0.01.
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Table 5. Replication of Krause and Suzuki (200%) abustness tests (Asia sample).

model 5.1 model 5.2 model 5.3 model 5.4 model 5.5 model 5.6

polity2  polity2min polity2 (det). standard theory-based mult. imp.

mult. imp.  mult. imp. comb. 0f 5.4 & 5.5
Per capita income -1.744 -1.643 -1.554 -1.529 9.51 -1.491
(0.963)*  (0.895)* (0.844)* (0.884)* (0.853)* (0.8%
log(population) 0.152 0.099 0.088 0.119 0.129 0.126
(0.136) (0.135) (0.136) (0.148) (0.149) (0.151)
log(% mountainous) -0.492 -0.461 -0.418 -0.383 0.3 -0.359
(0.435) (0.405) (0.383) (0.417) (0.411) (0.408)
Noncontiguous state -1.946 -1.727 -1.612 -1.853 8811. -1.866
(1.612) (1.633) (1.608) (1.589) (1.572) (1.559)
Oil exporter 0.497 0.453 0.539 0.863 0.891 0.935
(1.036) (1.058) (1.107) (1.149) (1.069) (1.075)
New state 0.499 0.765 0.874 0.664 0.612 0.627
(1.190) (1.127) (1.084) (1.133) (1.144) (1.136)
Instability 0.334 0.498 0.511 0.494 0.482 0.492
(0.510) (0.506) (0.520) (0.541) (0.515) (0.518)
Ethnic fractionalization 4.202 4.349 4.150 3.700 572 3.494
(2.136)** (2.148)** (2.050)** (2.139)* (2.172)* (A68)*
Religious fractionalization 2.932 2.495 2.240 2.464  2.497 2.434
(2.785) (2.529) (2.358) (2.673) (2.675) (2.646)
Militarization 0.585 0.560 0.545 0.566 0.567 0.563
(0.295)**  (0.271)** (0.258)**  (0.282)**  (0.281)** (0.278)**
Trade Openness -0.339 -0.298 -0.284 -0.326 -0.332 0.331
(0.144)**  (0.129)** (0.122)**  (0.138)**  (0.139)** (0.137)**
Regime 0.678 0.452 0.373 0.516 0.567 0.552
(0.366)*  (0.258)* (0.233) (0.377) (0.365) (0.364)
Squared Regime -0.031 -0.021 -0.018 -0.022 -0.024 -0.024
(0.016)**  (0.011)* (0.010)* (0.017) (0.016) (0.016)
Constant 1.686 2.517 2.325 1.000 0.625 0.524
(5.178) (5.336) (5.253) (4.912) (4.566) (4.518)
Observations 609 609 609 609 609 609

Notes: Standard errors in parentheses. * p < A1p;<.05; *** p < 0.01.
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