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Supplementary Material for manuscript entitled: On the Measurement of Cross-cutting Cleavages and Other MultiDimensional Characteristics of Social Structure: A New Cross-National Dataset



This supplementary appendix contains material that could not fit in the main article. It is divided into five sections. The first section presents a series of simulations that more fully exhibit the properties of the cross-cuttingness and cross-fractionalization measures. The second section describes the decision rules taken in the construction of the dataset. The third section provides additional regional comparisons of the various indices. The fourth section presents more economic growth regressions. The final section discusses future directions for the dataset.



1. Diagnostic Assessment of Cross-Cuttingness and Cross-Fractionalization To



demonstrate



the



different



properties



of



cross-cuttingness



and



cross-



fractionalization, I ran a series of simulations varying both the number of groups and the levels of fractionalization on each dimension.



Specifically, I ran the following sized



contingency tables: 2x2, 2x3, 2x4, 2x5, 3x3, 3x4, 4x4, and 8x8. The full set of tables are available in an accompanying Excel file. Empty tables are provided at the end of each worksheet in order for the reader to enter her own frequencies. Using these simulations, I answer four basic questions: 1. What is the difference between CC and CF as the difference in the number of groups on the two dimensions increases? 2. What is the difference between CC and CF as the number of groups increases?
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AUTHOR’S NAME 3. What is the difference between CC and CF as fractionalization increases? 4. What is the difference between CC and CF as CC increases?



To answer these questions, I computed scores for CC and CF for three types of societies: the first where both groups are evenly sized (high fractionalization), the second where there is a single group (on at least one of the two cleavages) composing 90% of the population (low fractionalization), and the third where one of the dimensions is highly fractionalized and the other has low fractionalization. I designed the societies to produce the following CC scores: 0, 0.25, 0.50, 0.75, and 1.00. As noted in the main text, since CC is not sensitive to the level of fractionalization, it is possible to construct societies that meet these stylized scores quite easily. Table 1 shows how CF varies at different levels of CC, different numbers of groups, and different levels of fractionalization. I begin the analysis when CC=0. The first row is when the two dimensions are highly fractionalized, which again entails that all groups are the same size (the highest level of fractionalization). Thus, in a 2x2 society, both groups on X1 constitute 50% of society. CF takes on a score of zero, the same as CC in this type of society. CF also takes on a score of zero in all n×n sized societies. Notice, however, that as we increase the number of groups on one of the dimensions, such that we have an n×m society, the level of cross-fractionalization increases. Moreover as m-n increases, the level of crossfractionalization increases.



This same pattern can be seen at all other levels of cross-



cuttingness, the higher the difference between the number of groups on each dimension, the higher the level of cross-fractionalization. We see from further observation, however, that this is dependent on the difference in fractionalization between the two dimensions: both dimensions have to be highly fractionalized (high, high). Moreover, the higher the level of
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cross-cuttingness, the smaller the increase in cross-fractionalization becomes as m-n increases, even reversing direction in 3×n societies at CC>=0.75. As the total number of groups increases (n+m), what happens to CF? This is highly dependent on the fractionalization of dimensions.



When both are low, CF stays fairly



constant regardless of the number of groups. When CC=1, for example, CF=0.30 for a 2×2 society as well as a 4×4. When one of the dimensions is highly fractionalized and the other not, CF is most sensitive to the number of groups, exhibiting a strong positive correlation. When both dimensions are highly fractionalized, however, CF exhibits a negative correlation with the number of groups. Next, I turn to what happens to CF as fractionalization increases. This pattern, however, depends on the level of cross-cuttingness. At low levels of CC, there is a strong positive correlation with the level of fractionalization. However, at high levels of CC, there is a quadratic correlation: CF increases when either of the two dimensions increases, but as the second one increases, CF then diminishes. Finally, we see that CF tends to increase as CC increases. While this pattern, of course, depends on the other features of society I have heretofore discussed, it holds quite strongly when the other features are kept constant.



CC



Frac



Score X1



1



Frac X2



Number of Groups 2x2



2x3



2x4



2x5



3x3



3x4



3x5



4x4



8x8



High High



0.50



0.50



0.50



0.50



0.44



0.42



0.40



0.38



0.22



High Low



0.50



0.50



0.50



0.50



0.60



0.60



0.60



0.66



0.73



Low



0.50



0.61



0.66



0.69



0.60



0.66



0.69



0.66



0.73



High
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AUTHOR’S NAME Low



0.75



0.5



Low



0.30



0.30



0.30



0.30



0.30



0.30



0.30



0.30



0.31



High High



0.47



0.48



0.49



0.49



0.41



0.41



0.38



0.36



0.21



High Low



0.50



0.50



0.50



0.50



0.60



0.60



0.60



0.65



0.73



Low



Low



0.17



0.16



0.17



0.18



0.18



0.17



0.17



0.18



0.18



High High



0.39



0.42



0.43



0.46



0.33



0.34



0.35



0.28



0.16



High Low



0.33



0.33



0.33



0.33



0.38



0.39



0.39



0.49



0.59



Low



Low



0.16



0.16



0.16



0.16



0.09



0.10



0.10



0.05



0.00



High High



0.21



0.31



0.36



0.38



0.19



0.25



0.27



0.17



0.11



Low



Low



0.08



0.08



0.08



0.09



0.00



0.01



0.01



0.00



0.00



High High



0.00



0.22



0.25



0.32



0.00



0.13



0.16



0.00



0.00



High Low



N/A



N/A



0.38



0.48



N/A



N/A



0.24



N/A



N/A



0.25



0



The major implication of these simulations is that CF is highly sensitive to the number and relative size of groups, such that societies that are completely reinforcing (CC=0) can take on similar scores as those that are completely cross-cutting (CC=1). As fractionalization changes quite significantly on one or both dimensions, and/or as the number of groups changes, CC remains the same, while CF varies substantially.



In short, this analysis



demonstrates the extent that CF is capturing a completely different characteristic of social structure than CC. These differences can be seen in the following scatterplots between various CC measures and their respective CF measures. Linguistic-Religious CC and CF is displayed as Figure 8 in the main text, and is repeated here as Figure 1. Figure 1 and Figure 2 seem to indicate that when cross-cuttingness is small that cross-fractionalization is also small.
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Figure 1. Scatterplot of Linguistic-Religious Cross-Fractionalization and Cross-cuttingness



Figure 2. Scatterplot of Racial-Religious Cross-Fractionalization and Cross-cuttingness



6



AUTHOR’S NAME Figure 3, however, shows that when cross-cuttingness is low that cross-



fractionalization can be high.



Israel has a low level of linguistic-geographic cross-



cuttingness, but a high level of linguistic-geographic cross-fractionalization.



These two



dimensions also show a much stronger correlation between CC and CF. At high levels of linguistic-geographic cross-cuttingness, cross-fractionalization varies much less than along the linguistic-religious dimensions.



Figure 3. Scatterplot of Linguistic-Geographic Cross-Fractionalization and Cross-cuttingness
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Figure 4. Scatterplot of Racial-Geographic Cross-Fractionalization and Cross-cuttingness



The Cross-Cutting Axiom The following simulation shows how the change in a single individual moving subgroups results in a change in both CC and CF. J A 20.00 B C 0.20 J A 19.00 B 1.00 C 0.20 J A 19.00 B 1.00 C 0.20



K



L



M



N



20.00



20.00



20.00



0.20



0.20



0.20



20.00 0.20



K



L



M



N



20.00



20.00



20.00



0.20



0.20



0.20



20.00 0.20



K



L



M



N



20.00



20.00



20.00



0.20



0.20



0.20



1.00 19.00 0.20



0.2 0.6 0.2



0.00 0.240000



CC CF



0.19 0.61 0.2



0.02 0.255800



CC CF



0.19 0.62 0.19



0.03 0.271800



CC CF
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AUTHOR’S NAME J A 19.00 B 1.00 C 0.20



K 1.00 19.00



L



M



N



20.00



20.00



0.20



0.20



0.20



1.00 19.00 0.20



J A 19.00 B 1.00 C 0.20



K 1.00 19.00



L 1.00 19.00



M



N



20.00



0.20



0.20



0.20



1.00 19.00 0.20



J A 19.00 B 1.00 C 0.20



K 1.00 19.00



L 1.00 19.00



M 1.00 19.00



0.20



0.20



0.20



J A 18.00 B 1.00 C 1.00 0.20



K 1.00 19.00



L 1.00 19.00



M 1.00 19.00



0.20



0.20



0.20



J A 18.00 B 1.00 C 1.00 0.20



K 1.00 18.00 1.00 0.20



L 1.00 19.00



M 1.00 19.00



0.20



0.20



J A 18.00 B 1.00 C 1.00 0.20



K 1.00 18.00 1.00 0.20



L 1.00 18.00 1.00 0.20



M 1.00 19.00



J A 18.00 B 1.00 C 1.00 0.20



K 1.00 18.00 1.00 0.20



L 1.00 18.00 1.00 0.20



M 1.00 18.00 1.00 0.20



1.00 19.00 0.20



J A 18.00 B 1.00 C 1.00 0.20



K 1.00 18.00 1.00 0.20



L 1.00 18.00 1.00 0.20



M 1.00 18.00 1.00 0.20



N 1.00 1.00 18.00 0.20



0.20



0.2 0.61 0.19



0.05 0.271000



CC CF



0.21 0.6 0.19



0.06 0.270600



CC CF



0.22 0.59 0.19



0.08 0.270600



CC CF



0.21 0.59 0.2



0.10 0.277400



CC CF



0.21 0.58 0.21



0.12 0.277000



CC CF



0.21 0.57 0.22



0.14 0.277000



CC CF



0.21 0.56 0.23



0.15 0.277400



CC CF



0.22 0.56 0.22



0.18 0.284400



CC CF



N 1.00 19.00 0.20 N 1.00 19.00 0.20 N 1.00 19.00 0.20 N 1.00 19.00 0.20 N
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AUTHOR’S NAME J A 17.00 B 2.00 C 1.00 0.20



K 2.00 17.00 1.00 0.20



L 2.00 17.00 1.00 0.20



M 2.00 17.00 1.00 0.20



N 1.00 2.00 17.00 0.20



0.24 0.55 0.21



0.25 0.310200



CC CF



J A 16.00 B 2.00 C 2.00 0.20



K 2.00 16.00 2.00 0.20



L 2.00 16.00 2.00 0.20



M 2.00 16.00 2.00 0.20



N 2.00 2.00 16.00 0.20



0.24 0.52 0.24



0.34 0.321600



CC CF



J A 14.00 B 3.00 C 3.00 0.20



K 3.00 14.00 3.00 0.20



L 3.00 14.00 3.00 0.20



M 3.00 14.00 3.00 0.20



N 3.00 3.00 14.00 0.20



0.26 0.48 0.26



0.49 0.351600



CC CF



J A 12.00 B 4.00 C 4.00 0.20



K 4.00 12.00 4.00 0.20



L 4.00 12.00 4.00 0.20



M 4.00 12.00 4.00 0.20



N 4.00 4.00 12.00 0.20



0.28 0.44 0.28



0.63 0.374400



CC CF



J A 10.00 B 5.00 C 5.00 0.20



K 5.00 10.00 5.00 0.20



L 5.00 10.00 5.00 0.20



M 5.00 10.00 5.00 0.20



N 5.00 5.00 10.00 0.20



0.3 0.4 0.3



0.77 0.390000



CC CF



A B C



J 8.00 6.00 6.00 0.20



K 6.00 8.00 6.00 0.20



L 6.00 8.00 6.00 0.20



M 6.00 8.00 6.00 0.20



N 6.00 6.00 8.00 0.20



0.32 0.36 0.32



0.91 0.398400



CC CF



A B C



J 7.00 6.50 6.50 0.20



K 6.50 7.00 6.50 0.20



L 6.50 7.00 6.50 0.20



M 6.50 7.00 6.50 0.20



N 6.50 6.50 7.00 0.20



0.33 0.34 0.33



0.98 0.399900



CC CF



A B C



J 6.67 6.67 6.67 0.20



K 6.67 6.67 6.67 0.20



L 6.67 6.67 6.67 0.20



M 6.67 6.67 6.67 0.20



N 6.67 6.67 6.67 0.20



0.33 0.33 0.33



1.00 0.400000



CC CF
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AUTHOR’S NAME Similar simulations can be performed in the accompanying Excel file, which has a



variety of different-sized societies that the interested reader can use to convince herself that the axiom holds.



2. The Dataset: Decision Rules & Robustness Checks Latent Cleavages: The main principle underlying my index is to identify levels of aggregations for each cleavage that reflect latent macro social structure in each country. There are two main critiques in the literature against such a primordialist approach. First, the constructivist school has contended with some fine scholarship that ethnic identities are fungible and politically manipulable. Posner’s Institutions and Ethnic Politics in Africa, for example shows how in one period in Zambia macro ethnic identities were salient, whereas in another, sub-ethnic, tribal identities were relevant. The problem with this line of argument is that it is not clear where we stop. In one direction, we could disaggregate to the dialect, tribal, subtribal, clan and even down to the family level. In the other direction, ethno-linguistic families can be aggregated to even larger groupings. I argue, however, that ethnic identities in most countries are not as fungible as Posner’s example of Zambia, and that there is a level of ethnic identity that is enduring and meaningful. Switzerland, for example, has stable ethnolinguistic identities—German, French, Italian and Romansch—which neither aggregate to Romance vs. Germanic nor disaggregate to dialects of each language. Following, I discuss the decision rules for excluding certain surveys in this averaging process. The first major point of exclusion rested on comparison with existing indices and encyclopedic sources. Alesina et al. (2003) provide extensive information on what groups are included in the compilation of their fractionalization indices. I also consulted the CIA
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Factbook (The World Factbook 2007/8) and the Nations Encyclopedia1. The dataset makes note of surveys where reconciliation with these sources was unattainable; although the scores and their contingency tables are made available for scrutiny, they are not included in the final averages. For example, the WHO survey in Burma was missing most of the minority ethnic groups (approximately 40% of population) while one survey on Turkey had almost no Kurds (approximately 20% of the population); these surveys were omitted from the final averaging. Below, I check the “quality” of these categorizations by compiling indices for ethnic and religious fractionalization and bipolarization and comparing country scores with existing indices. Since I am concerned with latent potential to identify with a given religious group, I excluded surveys that allowed “No religion” or “Atheist” as a category. Again, this was with a goal to reflect the potential of an individual to identify with a given religion. In essence, I treated religion as an ascriptive cleavage. While there are many atheists in Europe, Latin America and Asia, most individuals, when pressed or given no option to select a religion, will likely identify with a group, mostly because of family affiliation or prior membership. Again, if researchers think the atheist category is meaningful, they are able to manipulate the dataset as desired. For the language cleavage, I used the categories that appear in the survey, which are mostly language families at the level just above dialects. Unless only one survey was available, I excluded any survey from the final average in which dialects appeared (which was rare anyway). All information on language families and dialects were taken from the Ethnologue project (Lewis 2009). For race I also used the categories that appear in the surveys. For most countries, the major categories included Black/African, White/Caucasian, Western Asian (Arab), South Asian, East Asian, Polynesian, and Native American. Some



1



http://www.nationsencyclopedia.com/
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surveys, such as one in Brazil had categories such as “brown”, which did not lead to its exclusion; but where countries distinguished within these major racial categories, such as East Asian separate from Thais in Thailand, they were excluded, or, where appropriate, shifted to the language index. Nearly all surveys categorized income as deciles, compiled mostly from closed-end questions asking respondents to place their income into pre-determined deciles. Deciles were pre-determined based on information compiled by the survey administrators. A few surveys categorized income into quintiles, and while neither of these categorizations are inherently superior, the discrepancy might make comparison of scores problematic. Mostly, this would affect fractionalization scores, and where possible I use the source that utilizes deciles. Thus, a word of caution is in order when using the income fractionalization scores, which are only comparable if all using the same number of income categories. Cross-cuttingness scores are least affected by this difference in income categorization and a comparison of scores between countries with more than one source does not indicate problematic differences. Geographic region was the most difficult variable with which to construct a firm decision rule.



Within the same country, different surveys often had slightly different



numbers of regions. Often there was no reason why one level of aggregation might be more appropriate, or salient, than another. I thus did not exclude any surveys based on differences in which regions were selected. Researchers are free to select any level of aggregation they deem most appropriate for there study. However, the geographic fractionalization index is, in my opinion, virtually useless. Bigger countries, for example, tend to have more regions. Other times, the survey designers just went with formal administrative regions, while others would insert their own regions, perhaps based on some generally accepted country-specific division.
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AUTHOR’S NAME All surveys employed widely-used and accepted random sampling techniques. Some



countries imposed quotas for age, gender, or urban/rural areas, but sampling was always random within quotas.



Sampling procedures ranged from single-stage national random



samples based on households to multi-stage sampling techniques based on clusters. Most of the surveys asked open-ended questions on language, race and religion.



The on-line



appendix provides details of all sampling procedures used for each of the sources and potential representation issues mentioned in the surveys’ technical files, again allowing the research to manipulate which surveys to include in the calculation of scores.



Robustness Following, I provide information on question content, sampling procedures, categorization and other issues of possible bias. Since surveys have a certain level of measurement error, I computed ethnic and religious fractionalization and bipolarization scores and compared them with existing indices: Reynal-Querol’s (2002), Fearon’s (2003) Ethno-linguistic fractionalization index, and Alesina et al. (Alesina et al. 2003). Table 1 shows the correlation between indices of ethnic/linguistic fractionalization. My index of ethno-linguistic fractionalization (Author’s EF) and Alesina et al.’s calculate separate racial and linguistic indices. Reynal-Querol’s (RQ) index accounts for both racial and linguistic differences. Fearon’s also accounts for race and language, but additionally for religious differences in some countries. We see from Table 1 that my index of ethnic/linguistic fractionalization is highly correlated (~.70) with the RQ, Fearon and AlesinaRace indices. Its correlation with other indices, moreover, is similar to the correlation between those indices. RQ and Fearon, for example, correlate at 0.782. Due to the measurement error all indices are exposed to, that my index correlates this highly with the other indices gives us confidence in the surveys’ group categorization, which is a crucial issue for calculating cross-cuttingness
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since the ommitance of any one group on a given cleavage could drastically affect the crosscuttingness score for that country.



Author’s EF Alesina Lang Fearon Reynal-Querol



Author’s EF 1 0.8895 0.6737 0.6775



Alesina Lang



Fearon



Reynal-Querol



1 0.6217 0.6932



1 0.782



1



TABLE 1. Correlation of Ethno-linguistic fractionalization indices with Self



Table 2 shows similar bivariate correlations for indices of religious fractionalization. Surprisingly, the correlation between my religious fractionalization index (Author’s RF) and Reynal-Querol’s is very low (.347). However, the correlation between Author’s RF and Alesina’ et al.’s (.707) is much higher than the correlation between Reynal-Querol and Alesina et al. (.515). Categorization, however, is an important issue for calculating crosscuttingness, and the Reynal-Querol religious index differs significantly in that it breaks down animist religions. For now, though, we can at least take heart that Author’s RF is highly correlated with Alesina et al.



Author’s RF Reynal-Querol Alesina



Author’s RF 1 0.347 0.707



Reynal-Querol



Alesina



1 0.515



1



TABLE 2. Correlation of Religious fractionalization indices with SRF



A final issue of robustness I wish to address is the consistency of measures across surveys. As I was using several surveys, there were a number of countries that I was able to calculate several scores for. In general, scores were very similar, especially once the decision rules had been followed. The average standard deviation for cross-cuttingness indices ranged from
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.028 for religious-income cross-cuttingness to .066 for linguistic-religious cross-cuttingness. For fractionalization and sub-group fractionalization scores, the range was .003 to .051; for cross-fractionalization, the range was .029 to .076. Finally, for bipolarization scores, the range of the average standard deviation was .011 to .081. While these averages seem quite reasonable, after following the decision rules and assessing representation issues reported in the surveys’ technical reports, a small number of countries still had quite high variance among the survey scores (i.e. over .10 standard deviation).



3. Cross-cuttingness Around the World Do regions of the world differ significantly across these multi-dimensional characteristics of social structure? Tables 3-4 display regional averages for a selection of indices.2 Due to space limitations, I am unable to display them all, nor even discuss all the indices displayed. I begin with the cross-cuttingness indices, displayed in Table 3. Latin America is by far the most ethno-religiously cross-cutting, with an average score of .991 compared to a world average of .72 and .775 for the next most cross-cutting region. This high level of ethno-religiously cross-cuttingness stems from the overwhelming strength of Catholic religious identity in the region. Africa is the second most ethno-religiously crosscutting region, stemming from the multi-ethnic proselytizing efforts of both Christianity and Islam, one of which usually dominates in a particular country. Nigeria and Ghana are exceptions to this fairly high level of ethno-religiously cross-cuttingness because both Islam and Christianity constitute major proportions of the population. Western Europe, Asia and the Middle East have similar medium levels of ethno-religious cross-cuttingness, indicating that there is a higher tendency for different ethnic groups to belong to their own religions than in Latin America and Africa. Eastern Europe is the least ethno-religiously cross-cutting 2



Cross-fractionalization scores have only been calculated for the ethno-religious divide. Other indices will be available on author’s website in the near future.
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meaning that ethnic groups are highly defined by religious affiliation. This low score reflects the fact that the dividing line between Catholicism and Orthodoxy runs through the center of this region. Ethnic minorities that spill over into neighboring countries, therefore, also belong to a different sect of Christianity. Islam also penetrated the region, and the Balkans and peripheral areas of Russia have concentrated Muslim populations. The country with the lowest level of ethno religious cross-cuttingness is Israel, where Arabic-Speakers are overwhelmingly Muslim and Hebrew Speakers are almost exclusively Jewish. Africa, Asia and the Middle-East are the least ethno-geographic cross-cutting regions. This means that ethnic groups there tend to live in distinct geographical areas. The index could be interpreted as a measure of the geographical dispersion of ethnic groups. In North Africa, the Berbers tend to live in distinct regions, and the Central Asian States (Iran, Iraq, Pakistan, Kyrgyzstan) have numerous regionally-concentrated groups. Israel has the lowest level of ethno-geographic cross-cuttingness in the world. However, there are some countries (Jordan, Saudi Arabia) that have very high levels of ethno-geographic cross-cuttingness. Asia also has some significant variance, from the low of India to the highs of Japan and South Korea. The variance is much lower in Africa, with 14/21 countries having a score lower than .60. In the remaining regions, ethnic groups are fairly evenly spread across the country, with Western Europe having the highest average, although Switzerland is a glaring exception. Ethno-linguistic groups in Eastern Europe are also fairly evenly dispersed, with Bosnia being a big outlier. In Latin America, bar the moderate scores of Honduras and Peru, ethnogeographic cross-cuttingness also tends to be high. At first glance, all regions seem to have similar levels of ethno-income crosscuttingness. However, it should be noted that the range and variance for this index are much lower than for the previous two indices discussed above. The lowest score of .716 is for Pakistan; other low countries are Israel, Mozambique, Brazil, Paraguay, Peru and Guatemala
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who all have scores under .800. Argentina, Italy, Japan and South Korea score highest on this index. Nevertheless, there seems to be a general pattern in the data: the wealthiest regions tend to have higher average scores on this index. Western Europe has the most even ethno-income spread of wealth, followed by Eastern Europe and Asia.3 The Middle East and Africa have the most economic inequality amongst ethnic groups.



Region Western Europe, North America & Oceania



Count Mean Min Max Variance



RaceRel CC 14 0.62 0.29 0.87 0.04



RaceGeo CC 14 0.89 0.84 0.94 0.00



RaceInc CC 14 0.91 0.88 0.96 0.00



EthRel CC 28 0.71 0.20 1.00 0.03



EthGeo CC 27 0.81 0.07 1.00 0.04



EthInc CC 18 0.91 0.83 1.00 0.00



RelGeo CC 27 0.84 0.67 0.93 0.00



RelInc CC 26 0.89 0.81 0.91 0.00



IncGeo CC 25 0.87 0.79 0.90 0.00



Eastern Europe, Former Soviet Bloc



Count Mean Min Max Variance



4 0.69 0.44 0.93 0.07



5 0.85 0.72 0.91 0.01



5 0.88 0.79 0.92 0.00



22 0.61 0.15 0.93 0.03



23 0.76 0.09 0.90 0.03



23 0.88 0.81 0.92 0.00



22 0.77 0.08 0.92 0.03



22 0.88 0.80 0.93 0.00



23 0.84 0.71 0.88 0.00



Middle East & North Africa



Count Mean Min Max Variance



6 0.65 0.12 1.00 0.14



6 0.80 0.49 0.99 0.05



6 0.88 0.84 0.93 0.00



11 0.73 0.05 1.00 0.09



13 0.62 0.00 0.97 0.08



12 0.85 0.72 0.96 0.01



12 0.79 0.20 1.00 0.05



17 0.90 0.84 1.00 0.00



14 0.77 0.26 0.88 0.02



SubSaharan Africa



Count Mean Min Max Variance



20 0.82 0.32 1.00 0.03



20 0.79 0.33 0.93 0.02



14 0.85 0.61 0.92 0.01



21 0.80 0.64 0.95 0.01



21 0.55 0.23 0.96 0.04



18 0.86 0.79 0.95 0.00



21 0.79 0.65 0.90 0.01



19 0.88 0.85 0.91 0.00



19 0.82 0.71 0.89 0.00



Asia Pacific



Count Mean Min Max Variance



8 0.72 0.22 0.98 0.09



5 0.85 0.64 0.92 0.01



6 0.87 0.77 0.92 0.00



18 0.72 0.32 1.00 0.05



12 0.66 0.25 1.00 0.07



17 0.88 0.79 1.00 0.00



12 0.76 0.32 0.89 0.02



17 0.83 0.21 0.93 0.03



12 0.82 0.71 0.87 0.00



Latin America & Caribbean



Count Mean Min Max Variance



23 0.88 0.63 0.96 0.01



22 0.82 0.65 0.94 0.01



23 0.87 0.76 0.93 0.00



22 0.90 0.76 1.00 0.00



20 0.80 0.40 1.00 0.03



22 0.87 0.72 1.00 0.00



22 0.87 0.73 0.93 0.00



23 0.90 0.80 0.94 0.00



22 0.82 0.73 0.87 0.00



TABLE 3. Cross-cuttingness Indices by Region of the World



3



Note that the poorest Asian and Former Soviet (Central Asian) countries are missing from the sample.
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AUTHOR’S NAME I now turn to cross-fractionalization displayed in Table 4. We have already seen that,



while at low values of cross-cuttingness, cross-fractionalization scores tend to be similar, there is much variance at high levels of cross-fractionalization. We do not observe too much difference from my previous descriptions of cross-cuttingness when we aggregate the indices to the regional level. However, the following observations are noteworthy. First, the Middle East is the third most ethno-religiously cross-cutting. However, it is the second least ethnoreligiously cross-fractionalized. Second, although the order does not change much between ethno-income cross-cuttingness and ethno-income cross-fractionalization, the magnitude of differences does. The difference between the highest regional average for both indices (Western Europe) is only .05 for cross-cuttingness, but .28 for cross-fractionalization. Remember, cross-fractionalization can be thought of as a composite measure incorporating cross-cuttingness and fractionalization. Finally, for racial-income cross-cuttingness, Western Europe has the highest average, but for racial-income cross-fractionalization, Western Europe has the lowest regional average. All these differences underscore the difference phenomena these two indices capture. Finally, I turn to the sub-group fractionalization measures, also displayed in Table 4 in the shaded area. A few observations are noteworthy. First, we see that Africa has the highest levels of sub-group fractionalization on the ethno-religious, ethno-geographic and ethnic-income dimensions. This indicates that the higher number of ethnic groups in Africa are at least as divided by religion, geography and income as are the less ethnically fractionalized regions. Second, the predominance of Islam in the Middle East and North Africa mean that even though this region is the joint third most diverse ethnically (with Asia), it is the second least ethno-religiously fractionalized, while retaining the second highest ethno-geographic and ethno-income averages. Third, Western Europe does not have the lowest scores on any of the three indices. Eastern Europe and the Middle East the least
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number of ethno-religious groups. Asia has the least number of ethno-income groups, though the variation among regions is low on this index. Finally, Latin America has the lowest number of ethno-geographic groups. EthGeo CF 18 0.71 0.40 0.88 0.02



EthInc CF 27 0.70 0.26 0.90 0.03



RaceRel CF 26 0.66 0.37 0.85 0.03



RaceGeo CF 27 0.64 0.35 0.90 0.03



RaceInc CF 25 0.25 0.18 0.56 0.01



RaceRel SGF 15 0.45 0.07 0.85 0.09



RaceInc SGF 16 0.84 0.71 0.91 0.00



RaceGeo SGF 16 0.85 0.71 0.92 0.00



EthRel SGF 28 0.43 0.01 0.81 0.07



EthInc SGF 18 0.88 0.69 0.96 0.00



EthGeo SGF 27 0.85 0.71 0.93 0.00



Region Western Europe, North America & Oceania



Count Mean Min Max Variance



EthRel CF 27 0.33 0.01 0.68 0.05



Eastern Europe, Former Soviet Bloc



Count Mean Min Max Variance



21 0.22 0.05 0.47 0.02



23 0.67 0.42 0.87 0.02



23 0.64 0.21 0.83 0.02



22 0.66 0.36 0.82 0.02



22 0.64 0.24 0.91 0.03



23 0.32 0.20 0.57 0.01



6 0.42 0.20 0.66 0.04



8 0.85 0.79 0.93 0.00



8 0.81 0.65 0.91 0.01



22 0.35 0.08 0.78 0.04



23 0.87 0.71 0.94 0.00



23 0.83 0.63 0.92 0.00



Middle East & North Africa



Count Mean Min Max Variance



11 0.27 0.04 0.52 0.03



13 0.62 0.37 0.86 0.02



13 0.63 0.29 0.83 0.03



17 0.73 0.38 0.89 0.02



12 0.64 0.45 0.82 0.02



14 0.29 0.17 0.52 0.01



6 0.20 0.03 0.36 0.01



6 0.81 0.78 0.85 0.00



6 0.53 0.05 0.90 0.14



11 0.36 0.08 0.74 0.06



13 0.89 0.82 0.95 0.00



13 0.89 0.72 0.96 0.00



SubSaharan Africa



Count Mean Min Max Variance



21 0.45 0.24 0.69 0.02



18 0.45 0.22 0.83 0.04



21 0.42 0.13 0.90 0.06



19 0.42 0.29 0.78 0.01



21 0.38 0.24 0.78 0.02



19 0.28 0.17 0.44 0.01



20 0.70 0.14 0.86 0.03



14 0.82 0.61 0.92 0.01



20 0.87 0.61 0.95 0.01



21 0.83 0.41 0.97 0.02



18 0.91 0.70 0.98 0.01



21 0.91 0.76 0.96 0.00



Asia Pacific



Count Mean Min Max Variance



18 0.37 0.07 0.64 0.04



17 0.62 0.29 0.86 0.04



12 0.57 0.13 0.94 0.08



16 0.53 0.19 0.81 0.03



11 0.57 0.36 0.76 0.02



12 0.28 0.18 0.35 0.00



9 0.53 0.16 0.88 0.06



8 0.84 0.72 0.96 0.01



7 0.86 0.76 0.98 0.01



18 0.55 0.11 0.87 0.05



17 0.86 0.69 0.97 0.01



12 0.87 0.75 0.95 0.00



Latin America & Caribbean



Count Mean Min Max Variance



16 0.45 0.16 0.79 0.03



16 0.72 0.40 0.88 0.03



15 0.64 0.42 0.82 0.02



23 0.54 0.24 0.73 0.02



22 0.53 0.24 0.75 0.01



22 0.31 0.22 0.40 0.00



22 0.71 0.30 0.93 0.02



22 0.93 0.84 0.96 0.00



21 0.87 0.68 0.94 0.01



16 0.54 0.16 0.89 0.06



16 0.88 0.77 0.95 0.00



15 0.80 0.62 0.93 0.01



TABLE 4. Cross-Fractionalization and Bi-polarization Indices by Region of the World



4. Detailed Results from Empirical Significance Section In the main article, I present the results only from linguistic-religious multidimensional indices.



Here I present and discuss the results from the other cleavage-
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dimensions. In accordance with several previous studies (Easterly and Levine 1997; Alesina and LaFerrara 2005; Posner 2004; La Porta et al. 1999), I find that ethno-linguistic fractionalization (LF) has a negative effect on economic growth. Indeed, going from zero fractionalization (LF=0) to complete fractionalization (LF=1) would result in a 2.6% increase in economic growth. Taken literally, the coefficient in regression (1) of Table 5 implies that if Nigeria had the sample mean value of LF (0.29) instead of its actual value of 0.83, it would have experienced a growth rate just under 50% higher than its average of 2.9 percent per annum for the twenty-nine years in the sample. I also find a similar negative coefficient on religious fractionalization.4 Turning now to sub-group fractionalization, I find weak support for Hypothesis 1. All the indices have negative coefficients; however, only the coefficient on linguistic-religious sub-group fractionalization is statistically significant. These results are suggestive of subgroups exhibiting some of the same mechanisms (preferences, technology and strategy selection) as ethnic groups, opening up an avenue for further research on diversity within ethno-linguistic groups. More analysis needs to be done to see exactly what types of societies are producing this empirical relationship. It is possible that much of this observed correlation could result from countries with one very large ethno-religious group split among numerous religious affiliations (Western Europe with its many Christian denominations and atheists), or in countries with one religion with numerous ethnic groups (Afghanistan, Pakistan). Regardless, better theorizing needs to be done to understand how linguistic-religious groups form preferences over public policies and how they interact in society.



GDP FDI



4



(1)



(2)



(3)



(4)



(5)



(6)



(7)



(8)



0.00*** (0.00) 0.56*** (0.09)



0.00*** (0.00) 0.50*** (0.09)



0.00*** (0.00) 0.58*** (0.09)



0.00*** (0.00) 0.56*** (0.10)



0.00*** (0.00) 0.61*** (0.10)



0.00*** (0.00) 0.58*** (0.11)



0.00*** (0.00) 0.48*** (0.09)



0.00*** (0.00) 0.55*** (0.10)



Though I do not present the results in this paper, I also find that ethno-linguistic and religious bipolarization and linguistic-religious bipolarization have a significant negative effect on economic growth.
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Invest



2.65*** (0.48) -0.86 (1.32) 1.16 (0.77) 3.75* (2.02) -1.11*** (0.25) -1.45*** (0.54) 0.13 (0.53) -0.00 (0.03) 2.94*** (1.04) 0.98 (0.67) 2.88*** (0.80) 3.27*** (1.03) -2.60*** (0.96)



Spend Lit Life Tel CW Brit Dem Africa Latin Asia MidE LF RF



2.88*** (0.48) -0.45 (1.32) 1.75** (0.78) 3.45* (2.03) -1.11*** (0.25) -1.46*** (0.53) 0.71 (0.59) -0.01 (0.03) 2.82** (1.12) 1.69** (0.74) 2.55*** (0.83) 2.86*** (1.01)



2.61*** (0.51) -0.88 (1.38) 1.30 (0.80) 2.63 (2.12) -1.03*** (0.26) -1.35** (0.62) 0.40 (0.58) -0.00 (0.03) 3.05** (1.20) 1.43* (0.78) 2.85*** (0.85) 2.73** (1.08)



2.71*** (0.53) 0.21 (1.48) 1.60* (0.83) 2.86 (2.16) -1.06*** (0.28) -1.41** (0.64) 0.02 (0.62) 0.02 (0.03) 2.72** (1.15) 0.96 (0.86) 3.08*** (0.94) 3.88*** (1.15)



2.64*** (0.55) -0.18 (1.47) 1.72** (0.85) 2.04 (2.24) -0.96*** (0.28) -1.19* (0.61) -0.58 (0.64) -0.01 (0.03) 3.01** (1.18) 1.72** (0.81) 3.48*** (0.90) 4.24*** (1.14)



2.76*** (0.58) 0.72 (1.61) 1.68* (0.92) 2.04 (2.34) -0.96*** (0.32) -2.01*** (0.77) -0.46 (0.74) 0.01 (0.03) 3.12** (1.33) 1.74* (0.90) 3.49*** (1.03) 4.11*** (1.33)



2.89*** (0.49) -0.57 (1.32) 1.77** (0.80) 3.14 (2.05) -1.05*** (0.26) -1.51*** (0.53) 0.25 (0.62) -0.01 (0.03) 2.44** (1.09) 1.51** (0.70) 2.63*** (0.84) 3.26*** (1.05)



3.06*** (0.50) 0.17 (1.41) 1.64** (0.81) 3.33 (2.10) -1.16*** (0.27) -1.77*** (0.58) 0.14 (0.60) 0.00 (0.03) 1.93* (1.14) 1.08 (0.71) 2.56*** (0.90) 2.70** (1.08)



-2.70** (1.21)



LRF



-2.85** (1.16)



LGF



-6.45 (4.19)



LIF



-1.83 (4.83)



LRGIF



-12.67 (21.21)



RIF



-6.59 (5.68)



RGF Const N #countries



-13.59 (10.71)



-17.21 (10.54)



-9.45 (11.31)



-12.54 (12.81)



-12.59 (13.71)



-6.11 (25.02)



-10.97 (11.74)



-1.87 (3.00) -18.01 (11.61)



1814 98



1863 100



1649 90



1574 87



1485 82



1289 71



1786 96



1727 93



Table 5. Ethnic Diversity and Long-Run Growth (Growth of Per Capita Real GDP) Random effects model with standard errors in parentheses. *** p


Four of the five cross-cuttingness indices have the predicted positive relationship with economic growth (see Table 6). Only the coefficient on linguistic-religious cross-cuttingness (LRC) is statistically significant, however. Moreover, the magnitude of LRC’s effect is slightly higher than that of ethno-linguistic fractionalization. Taken literally, this means that
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the coefficient in regression (10) implies that if Myanmar had the sample mean value of LRC (0.76) instead of its actual value of 0.32, it would have experienced a growth rate over one third higher than its actual average of 3.8 percent per annum for the twenty-eight years in the sample. Surprisingly, the coefficient on ethno-income cross-cuttingness is negative, though the standard error is so high we should probably not read too much into it right now. Again, more theoretical precision is needed before firm conclusions can be drawn. It is possible that the cross-cuttingness are simply proxies for the salience of ethnicity in society, which does not preclude the number of ethnic groups making a difference. This logic suggests that crosscuttingness has a modifying effect on ethnic fractionalization. My expectation would be that the number of ethnic groups does matter, but only where cross-cuttingness is low (i.e. ethnic groups are strongly divided by their level of income, geographic location and religious affiliation). The appropriate strategy, then, would be to include ethnic fractionalization and cross-cuttingness multiplicatively in our model. Though I do not present the results here, my preliminary analysis of such models suggests that ethnic fractionalization only matters at medium levels of cross-cuttingness. The strongest findings in this study were on the cross-fractionalization indices. Four of the five cross-fractionalization indices were statistically significant, taking on a positive coefficient in accordance with Hypothesis 3. The magnitude of the coefficients is also quite high. For example, going from zero to complete religious-income cross-fractionalization has a predicted increase in economic growth of 4%. The only index that was not significant was linguistic-religious cross-fractionalization, which surprisingly also took on a negative coefficient.



GDP FDI



(9) 0.00*** (0.00) 0.57*** (0.09)



(10) 0.00*** (0.00) 0.57*** (0.09)



(11) 0.00*** (0.00) 0.58*** (0.09)



(12) 0.00*** (0.00) 0.56*** (0.10)



(13) 0.00*** (0.00) 0.49*** (0.09)



(14) 0.00*** (0.00) 0.58*** (0.10)



(15) 0.00*** (0.00) 0.58*** (0.09)



(16) 0.00*** (0.00) 0.62*** (0.10)



(17) 0.00*** (0.00) 0.56*** (0.10)



(18) 0.00*** (0.00) 0.50*** (0.09)
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AUTHOR’S NAME 2.87*** (0.48) -0.41 (1.33) 1.43* (0.78) 3.95* (2.06) -1.12*** (0.25) -1.58*** (0.57) 0.19 (0.55) -0.01 (0.03) 1.64 (1.08) 0.40 (0.73) 2.19*** (0.80) 3.02*** (1.05) 2.88** (1.39)



Spend Lit Life Tel CW Brit Dem Africa Latin Asia MidE LRC LGC



2.92*** (0.50) 0.29 (1.42) 1.64** (0.80) 3.84* (2.08) -1.18*** (0.27) -1.65*** (0.59) 0.09 (0.59) 0.01 (0.03) 2.54** (1.10) 1.21* (0.73) 3.02*** (0.91) 3.67*** (1.11)



3.12*** (0.51) 0.04 (1.36) 1.77** (0.82) 2.72 (2.15) -1.08*** (0.26) -1.49*** (0.56) -0.59 (0.60) -0.02 (0.03) 2.44** (1.13) 1.40* (0.71) 2.95*** (0.86) 3.71*** (1.09)



3.06*** (0.50) 0.13 (1.41) 1.72** (0.81) 3.55* (2.09) -1.19*** (0.27) -1.78*** (0.58) 0.18 (0.60) 0.00 (0.03) 1.89* (1.12) 1.00 (0.72) 2.62*** (0.90) 3.01*** (1.04)



2.89*** (0.49) -0.52 (1.33) 1.66** (0.80) 3.28 (2.04) -1.06*** (0.26) -1.52*** (0.53) -0.05 (0.57) -0.01 (0.03) 2.31** (1.09) 1.34* (0.69) 2.63*** (0.85) 3.61*** (1.01)



2.77*** (0.52) -0.57 (1.41) 1.53* (0.82) 2.82 (2.15) -1.11*** (0.27) -1.42** (0.63) 0.07 (0.59) 0.01 (0.03) 2.19* (1.17) 1.32 (0.85) 2.50*** (0.87) 3.12*** (1.14)



2.61*** (0.53) -0.04 (1.48) 1.45* (0.83) 3.30 (2.13) -1.09*** (0.28) -1.36** (0.64) 0.13 (0.61) 0.02 (0.03) 2.76** (1.13) 1.31 (0.81) 3.28*** (0.93) 3.37*** (1.13)



2.54*** (0.54) -0.73 (1.43) 1.48* (0.83) 1.81 (2.22) -0.97*** (0.27) -1.16* (0.61) -0.43 (0.61) -0.01 (0.03) 3.52*** (1.17) 1.52* (0.78) 3.69*** (0.87) 4.02*** (1.10)



3.02*** (0.50) 0.56 (1.41) 1.67** (0.80) 3.15 (2.10) -1.09*** (0.27) -1.71*** (0.58) 0.73 (0.64) 0.00 (0.03) 2.74** (1.19) 1.72** (0.75) 2.68*** (0.91) 2.79*** (1.02)



2.81*** (0.49) -0.25 (1.33) 1.59** (0.79) 2.40 (2.07) -0.93*** (0.27) -1.49*** (0.53) 0.66 (0.64) -0.01 (0.03) 3.04*** (1.12) 2.03*** (0.74) 2.94*** (0.86) 3.21*** (1.01)



1.46 (1.14)



LIC



-1.78 (4.28)



RGC



2.03 (2.21)



RIC



1.32 (6.68)



LRXC



-1.79 (1.44)



LGXC



2.20* (1.33)



LIXC



3.81** (1.49)



RGXC



3.67** (1.74)



RIXC Const



N



-20.47* (10.80)



-23.16** (11.02)



-16.52 (11.23)



-22.12** (11.26)



-18.11 (12.24)



-12.93 (11.43)



-18.98* (11.52)



-11.95 (11.55)



-23.84** (11.15)



4.02** (1.83) -18.02* (10.58)



1781



1694



1609



1727



1786



1617



1574



1485



1709



1768



96 0.164



92 0.156



87 0.169



93 0.149



96 0.156



88 0.157



87 0.159



82 0.182



92 0.139



95 0.146



#countries r2



Table 6. Ethnic Diversity and Long-Run Growth (Growth of Per Capita Real GDP) Random effects model with standard errors in parentheses. *** p
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5. Future extensions to the dataset An obvious omission in this manuscript is the restriction to cross-cuttingness and cross-fractionalization measures to two dimensions. Here, I discuss how the measures could be extended to multi-dimensional contingency tables.



Cross-Cuttingness Agresti (2002) describes how to calculate the chi-square statistic for contingency tables greater than two dimensions. He suggests estimating a generalized loglinear model, whereby the logarithms of the expected cell counts are given by:



log µijk = log n + log pi.. + log p.j. + log p..k



and depend only on row (i), column (j) and layer (k) totals and not on any of the combinations (ij, ik, or jk). To test the hypothesis of complete independence, we then compare the (maximized multinomial log-likelihoods) under this model, the model of independence, to the saturated model (which includes all the combinations). As before, we would then use the chi-square statistic, the number of observations, and the number of groups to compute Cramer’s V and the index of cross-cuttingness, CC. I began calculating three-dimensional Cramer’s V using World Values Survey data. However, all but one of the scores was over 0.90, which seemed to offer too little variation to be meaningful in statistical analysis.



Cross-Fractionalization Rae and Taylor (1970) give the definition of cross-fractionalization for a twodimensional contingency table as follows: the number of pairs that are in the same group on
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the first dimension but in different groups on the second (and vice versa), over the total number of pairs. In a three-dimensional table, we would extend this definition as follows: The total number of pairs who are in the same group on the first dimension and in different groups on at least one of the two other dimensions (and likewise for the other two dimensions), over the total number of pairs. To make this easier for calculation, we would then rearrange the mathematical formula in terms of fractionalization and/or subfractionalization scores.



Estimates of Variation A second possible extension for future studies could be to derive estimates of variation. Bootstrapping would likely not be appropriate for this approach, since we do not know the distribution for these characteristics of social structure (fractionalization, crosscuttingness, etc.). Since we have the original survey data, however, we can resample by using a subset of the available data. By dropping each observation (individual) and reestimating the measures, we can get a more accurate estimate of the measures’ variation, which can then be used in statistical analysis.
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