Political Analysis (2003) 11:196-203
DOI: 10.1093/pan/mpg009

Correlation Versus | nterchangeability:
The Limited Robustness of
Empirical Findings on Democr acy
Using Highly Correlated Data Sets

Gretchen Casper and Claudiu Tufis
Department of Political Science, Pennsylvania Sate University,
107 Burrowes Building, University Park, PA 16802-6202
e-mail; gcasper @psu.edu
e-mail: cdt130@psu.edu

This article shows that highly correlated measures can produce different results. We iden-
tify a democratization model from the literature and test it in more than 120 countries
from 1951 to 1992. Then, we check whether the results are robust regarding measures of
democracy, time periods, and levels of development. The findings show that measures
do matter: Whereas some of the findings are robust, most of them are not. This explains,
in part, why the debates on democracy have continued rather than been resolved. More
important, it underscores the need for more careful use of measures and further testing
to increase confidence in the findings. Scholars in comparative politics are drawn increas-
ingly to large-N statistical analyses, often using data sets collected by others. As in any
field, we show how they must be careful in choosing the most appropriate measures for
their studies, without assuming that any correlated measure will do.

1 Introduction

Democracy, like representation or power, is a basic concept in political science that is
inherently difficult to measure. Although different scholars have accepted different trade-
offshetween consistency and operationalization when constructing their measures, resulting
in arange of different measures of democracy, their measures correlate highly. It would be
a reasonable assumption for a researcher to treat the measures interchangeably, selecting
one that best fits the time period, number of countries, or particular variables that he or she
was interested in. However, as we show here, despite high correlations, the use of these
different measures can produce different results.

Thisarticle proceeds asfollows. First, we describe three measures of democracy that are
commonly used to study democratization, noting their high level sof correlation. Second, we
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identify amodel of democratization from theliterature and test it in more than 120 countries
from 1951 to 1992. Third, we check the robustness of the findings across measures of
demoacracy, time periods, and levels of development. The conclusion points out that differ-
ent measures lead to different results: Coefficients change directions, size, and statistical
significance. This has strong implications for democratization scholars, but probably is a
common problem for researchersin other areasaswell. Scholars should beware: Correlation
does not imply interchangeability.

2 Measuring Demaocracy

Dahl (1971, p. 4) argues that democracy entails competition and participation: Candidates
for public office compete in elections and citizens participate in the process by selecting
the winners. Scholars have revised this minimal definition by including additional dimen-
sions such as political rights and civil liberties, socioeconomic equality, uncertainty, and
the absence of military influence. Not surprisingly, the number of measures of democracy
mirrors this diversity of definitions. These measures include Polity (Marshall and Jaggers
2000), Polyarchy (Vanhanen 2000), and Freedom House (2001), as well as measures con-
structed by several other scholars. It is common for the authors to show that their measures
correlate with the methods of othersto establish the reliability of their measures. However,
although these measures may correlate highly, they vary in a number of ways, including
the dimensions used to measure democracy, the time period covered, and the number of
countries included.

This article compares three measures of democracy: Polity |V, Polyarchy 1.2, and Free-
dom House. First, they are three of the most widely used measures in democratization
research. Second, they are the most similar in that al three consciously start from Dahl’s
definition of democracy. Finally, these three measures are highly correlated with each other
(range: .85-.92). By choosing these highly correlated measures al drawing from asimilar
conceptual measure, we set up a most difficult case for our analysis. If we find that the
results from testing a model of democratization are not robust using these three measures,
then the problem would be even worse if other, more diverse, measures were incorporated
into our research. Below, we discuss how these three measures operationalized democracy.

Polity was originally constructed to test the durability of states. It includes democracy
and autocracy indicators for more than 160 countries from 1800 to 1999 by coding five
institutional dimensions. Both of the democracy and autocracy indicators were constructed
as 11-point scales. Vanhanen (2000) constructed Polyarchy to explain historical patterns
of democratization. Polyarchy codes 187 countries from 1810 to 1998 on competition and
participation and then weights them equally to create a democracy index. Freedom House
set out to study freedom by measuring countries’ levels of democracy. The annual surveys
coded 192 countries from 1973 to the present across two dimensions—poalitical rights and
civil liberties—on a 7-point scale, whereby countries coded 1 were most free and those
coded 7 were least free.

Democracy isadifficult concept to measure, yet the high correlations suggest that these
three measures generally code countries in very similar ways. It is not surprising, then,
that scholars would treat the three measures as virtually interchangeable, choosing to use
whichever one had more complete coverage of thetime period they wereinterested in, more
favorable geographic coverage, or some other reason. This practice, though seemingly
reasonable, is more hazardous than scholars realize. The next section tests a model of
democrati zationto assesstherobustness of thefindingsby using thesethreehighly correlated
measures of democracy.
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3 Modéd of Democratization

Scholars have constructed awide range of modelsto explain why some countries are demo-
cratic and others are not. The results from these tests have enhanced rather than ended
debates in democratization, as findings have been inconsistent. Democratization theorists
seethese as conceptual debates. However, it may be that there is amethodol ogical explana-
tion for why these debates have continued. As we shall see, use of these highly correlated
measures |eads to different results. Below, we introduce the model of democratization used
inthisstudy. (Complete documentation of themeasuresisavailable on the Political Analysis
Web site.)

We used the three measures of democracy discussed earlier. Asis commonly done with
Polity data, we subtracted a country’s autocracy score from its democracy score and added
10 pointsto create an annual measure that ranged between 0 (not democratic) and 20 (most
democratic). For Polyarchy, we used Vanhanen's democracy index. With Freedom House,
we followed standard practice: we transposed the two Freedom House scales (for political
rights and civil liberties) and added them together to create a 13-point scale from 2 (least
free) to 14 (most free).

Toexplainlevelsof democracy, weincluded socioeconomic and institutional explanatory
variables commonly used in democratization studies. The six socioeconomic variables are
income, growth, trade dependence, inflation, primary education, and secondary education.
Income is measured as logged real GDP per capita. Growth is the growth rate of rea per
capita income. Trade dependence is measured as openness, which is the sum of exports
and imports divided by real GDP per capita. Inflation is measured by the Consumer Price
Index. Primary education and secondary education are measured as the percentage of the
population enrolledin primary or secondary school. Thetwo institutional variablesaretypes
of executive systems and party fractionalization. A country’s executive system was coded
annually as one of three possible types: presidential, parliamentary, or other. To measure
party fractionalization, we adopted Rae's index, which calculates the probability that any
two legislators selected at random are members of the same political party. The next section
presents the results from the democrati zation model and the robustness checks.

4 Results

We tested the democratization model in more than 120 countries, from 1951 to 1992.
Because the data set pools across countries and years, ordinary least squares results may
report incorrect standard errors as a result of potential problems with heteroskedasticity,
contemporaneous correlation, and serial correlation. Because of these issues, we applied
regression analysis with panel-corrected standard errors (PCSEs) (Beck and Katz 1995,
p. 636). We then checked the robustness of the findings, paying particular attention to the
measures for democracy, time periods, and levels of development.

First, we tested the democratization model from 1951 to 1992, using two measures of
democracy: Polity and Polyarchy. (We did not include Freedom House in the initial test
because it starts in 1973.) We lagged the explanatory variables and tested the model by
using the same country-years from both Polity and Polyarchy. The results are shown in the
first two columns of Table 1. Four of the explanatory variables are significant regardless
of the measure of democracy used—income, parliamentary systems, and party fractional -
ization are positively related to democracy, whereas growth is negatively associated with
democracy.

L ooking at the other variabl es, we can seethat although primary educationissignificantly
associated with democracy when using Polyarchy, its significance drops out when using
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Polity. Trade openness, in turn, is significant only when using Polity as a measure of
democracy. The unstable results of these two explanatory variables may be influenced by
Polity’s operationalization of democracy, which focuses on institutional aspects. Inflation
and presidential systems, although not significant, switch thedirectionsof their associations,
depending on whether we use Polity or Polyarchy. The results from the democratization
model show that using the same model and the same country-years but different measures
of democracy generate different results.

Next, we checked the robustness of the findings for the democratization model across
time and level of development. The first test considers whether the relationships between
certain variables and levels of democracy change across time, and if so, whether these
changes are consistent for all three measures of democracy. The extension of the right to
vote over time has generated higher levels of political participation, whereas the effect of
inflation has changed over time. To test the model across different time periods, we divided
the data into two sets: 1951-1973 and 1975-1992. We chose 1974 as the dividing point
for theoretical and practical purposes. Because the Third Wave of democratization began
in 1974 (Huntington 1991), resulting in a sizeable increase in the number of democracies
in the world, we can group the Third Wave period as adistinct set. In addition, thisdivision
resultsin two data sets of relatively equal size. For thefirst time period, 1951-1973, we used
the same country-years from Polity and Polyarchy. For the second time period, 1975-1992,
we included Freedom House and used the same country-years from all three measures.

As we can see from Table 1, three of the nine explanatory variables have stable results
across all three measures and both time periods: income, parliamentary systems, and party
fractionalization are positively and significantly associated with democracy. The remaining
variables have inconsistent results. Also, the choice of measures of democracy has an im-
portant influence on the size of variance explained. For example, for 1975-1992, the model
best explains levels of democracy when it uses Freedom House (58% of total variance),
followed by Polyarchy (42%) and Polity (39%). The comparison suggests that the results
one obtains are a function of the measures used for democracy.

Growth is negatively associated with democracy during 1975-1992 for all three mea-
sures, but with different levels of significance. Openness is significantly and negatively
related to democracy during 1975-1992 only when using Polity. Primary education is
not significant prior to 1974, but is significantly and negatively related to democracy for
19751992 with all three measures. Secondary education, however, has a significant pos-
itive association for 1951-1973, but only when using Polity. Presidential systems show a
significant positive association in 1975-1992, but only with Freedom House.

One could explain the different coefficients in the two subsamples by arguing that the
effects of some variables might change over time. Such an interpretation, however, holds
only if the variables are consistent inside each subsample, regardless of the measure of
democracy used. As shown earlier, thisis not the case for openness, secondary education,
and presidential systems. Thus, the findings in these two subsamples add more evidence
supporting our conclusion that the choice of measures affects the results of the analysis.

Finally, regarding level of development, some scholars argue that the effects of the
variables are different in developed versus devel oping countries. To address thisissue, they
limit their casesto devel oping countries. To seewhether the effectsaredifferent for countries
with different levels of development, we divided the sampleinto two—OECD countriesand
non-OECD countries—and reran the model separately for each subset. Again, we used the
same country-years for all three measures.

As Table 2 shows, party fractionalization is positively and significantly associated with
democracy for both OECD and non-OECD members. However, results for the other eight
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explanatory variables are unstable. The model explains a greater amount of variance for
OECD countries compared to non-OECD members (although there are differences in the
sizes of the coefficients and the level s of significance), suggesting that we know more about
democracy in developed than in developing countries. Again, the choice of measures of
democracy significantly affectsthe size of variance explained: In the OECD subsample, the
explained variance ranges between 88% (using Freedom House) and 52% (using Polyarchy);
inthe non-OECD subsample the explained variance ranges between 40% (Freedom House)
and 22% (Polyarchy).

Income is significant in both subsamples for all three measures, with the exception of
OECD countries when using Polyarchy. Growth is significantly but negatively associated
with democracy for non-OECD countries when using Polity or Polyarchy. Openness has
a positive significant association only for OECD countries and only when democracy is
measured by Polyarchy or Freedom House. Inflation has a significant negative relationship
for non-OECD countrieswhen using Freedom House, but no effect otherwise. Both primary
and secondary education have a positive significant relationship for OECD members when
using Polity or Freedom House, yet a significant negative effect for OECD members with
Polyarchy. Presidential systems are positively and significantly associated with democracy
for both OECD and non-OECD countries, but only when using Freedom House. Parlia-
mentary systems have a positive significant association for non-OECD countries only with
Polity and Polyarchy.

The results in Table 2 strengthen our conclusion. Within each subsample, eight of the
nine explanatory variables either have unstable significance or change the sign of their
association (in the case of the education variables) depending on the measure of democracy
one uses. Because the results are unstable within groups of countries with similar levels of
development, the importance of the measure of democracy becomes evident.

To summarizethissection, theresultsfor only onevariable—party fractionalization—are
consistent across the three measures of democracy and two robustness checks. The results
for other variables areinconsistent: coefficientsbecamelarger or smaller, significancelevels
increased or disappeared, and signs changed direction. The same explanatory variable is
either significant or not and has a positive or a negative effect, depending only on the
measure used in the analysis. We argue that the confusion in the democratization literature
is explained largely by theinstability of the results.

5 Conclusion

Over thelast forty years, political scientistshave studied why some countriesare democratic
while others are not, and why some countries are more democratic than others. To conduct
thisresearch, they have used different measures of democracy. The scholarswho constructed
these measuresand theresearcherswho used them have consistently pointed out that they are
highly correlated with each other. Theimplication isthat they are interchangeable, leaving
researchers free from worrying about alternative conceptions or sensitivity checks. Thus,
researchers have based their choice of a particular measure on thetime period covered, their
preferred statistical applications, or the number of valid cases for the variables with which
they are most concerned. Furthermore, scholars tend to assume that because the measures
are highly correlated with each other, their findings do not depend on the particular measure
used, but rather are robust across many or al of them. In this article, we show that this
assumption is often erroneous.

We tested a model based on the democratization literature, using three different mea-
sures of democracy, and then checked for robustness. Of the nine variables tested here,
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three (income, parliamentary system, and party fractionalization) are consistent across the
democracy measures and time periods, but only one (party fractionalization) is consistent
across the measures and all robustness checks. The results explain in part why the debates
in the field have continued rather than been resolved.

It is not uncommon for researchers to engage in venue-shopping. Thisis true not only
for studies of democratization, but also for other topics of study in political science. Given
the inconsistent results, however, from using different measures that are highly correlated,
scholars must select measures carefully and explain their selection based on theoretical
reasons rather than expediency or taste. Furthermore, they should also explain why they did
not choose other measures that are considered standards in their field. Finally, researchers
should explain why their results might vary depending on the measure used. Given the
availability of data and the relative ease of adding them to a data set, one solution is for
researchersto test their model sby using different measures and keep the model that satisfies
some requirement for robustness. Their analyses and articleswill belonger, but they will be
taking statistical testing seriously in democratization, as well asin other fields of political
science.
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