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The Distribution of Ethnic Identities in Post-War Bosnia and
Herzegovina: A New Estimation Approach

Abstract

To understand political and social dynamics in multi-ethnic societies, we need robust and valid
information on patterns of ethnic identification in the population. This paper proposes an indirect
approach for estimating the post-war distribution of ethnic identities in the municipalities of the
Federation of Bosnia and Herzegovina. Relying on a multiplier approach, we infer the distribution
of ethnic identities from the declared identity of the parents of newly born children, correcting for
differences in birth-rates as well as war-induced heterogeneity across municipalities and groups.
Our approach appears to be the most accurate estimation procedure currently available for the
distribution of ethnic identities in municipalities in Bosnia and Herzegovina. It might be useful not
only for scholars of political and social processes in Bosnia and Herzegovina, but also for similar
estimations in other countries.
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Introduction

Ethnicity plays a central role in the social life and political sphere in many societies. The degree of
ethnic diversity has a very important impact on social trust (Putnam, 2007) and voting behaviour in
elections (Keech, 1968; Key, 1949; Birnir, 2007), and is closely linked to the manifold
consequences of clientelism (Franck & Rainer, 2012). Academic studies increasing rely on detailed
local information (Buhaug & Red, 2006; Raleigh & Hegre, 2009) or survey data (Mitchell, Evans &
O’Leary 2009) that inform about the ethnic identification of the population. Prominent examples are
studies on the relative success of multi-ethnic parties to attract votes from different ethnic groups in
ethnically divided societies. Often, however, neither survey data nor local-level aggregate data on
the distribution of ethnic identities are available to scholars. Moreover, ethnic diversity itself can
become the object of political struggles. Particularly in conflict-affected countries, surveying
information on ethnicity in censuses becomes a very sensitive issue, which is subject to political
campaigns and manipulation. And yet, in order to improve the understanding of processes of social
polarization associated with ethnicity, and in order to advance our knowledge of the institutional
designs most conducive to political stability and equality, it is pivotal that scholars can rely on
reliable data that inform us about the distribution of ethnic identities in the respective societies.

We provide a new approach for estimating the distribution of ethnic identities based on birth
figures that we apply to the case of Bosnian ethnic groups. Due to the political sensitivity of ethnic
questions in Bosnia and Herzegovina after the war during the 1990s, no census has been conducted
after 1991. This paper provides reliable and transparent estimates of the distribution of ethnic
identities for 77 out of 79 municipalities of the Federation of Bosnia and Herzegovina, for the years
2008-2010. Due to the high levels of inter-ethnic violence and ethnic cleansing during and in the
aftermath the war, we currently lack reliable information about ethnic diversity in municipalities of
Bosnia and Herzegovina. Our contribution is therefore twofold: First, we provide novel estimates of
the distribution of ethnic identities in Bosnian municipalities that might serve as valuable

information to other scholars. Second, our estimation approach can possibly be fruitfully extended

1 This paper was prepared for presentation at the RRPP Scientific Conference 2012, Sarajevo, Bosnia and Herzegovina,
May 24-5, 2012. We would like to express our gratitude to Azer Kurtovi¢ from GDi GISDATA d.o.o. Sarajevo, who
generously provided us with geographic data on pre- and post-war Bosnia and Herzegovina, and who answered our
numerous questions. We also would like to thank Nils Weidmann, Mirsad Tokaca, Nina Caspersen, Carl Dahlman,
Gerard Toal, and Ronald Schmidt for their helpful comments and answers to our questions. All errors remain our own.
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to other areas of research where data availability might be scarce.” State and international agencies
have previously estimated the distribution of ethnic identities in the population of Bosnia and
Herzegovina. However, these estimates are not accessible to the public, estimation procedures are
not available and some provide information only for a small set of municipalities — and, as this
paper will show, for some municipalities these existing estimates are not always entirely plausible.

The estimation procedure suggested in this paper relies on a subset of the population. We
construct the distribution of ethnic identities in municipalities of Bosnia and Herzegovina from the
ethnic identity of birth-giving mothers and fathers. The extrapolation of population data from birth
registers might suffer from a number of problems: First, birth rates characteristically vary across
different social groups within a population. Thus, some of the groups whose numbers we are
interested in estimating using our method may be particularly well represented, while in other
groups, we might find considerably less parents. Moreover, birth rates tend to be unevenly
distributed across municipalities as well, due to unobserved heterogeneity between villages and
towns. In two steps of analysis, our model first provides estimates for group-specific birth rates by
municipality, the results of which can be used to obtain an estimate of the full population structure.

Second, scholars widely agree that ethnicity is constructed: the ethnic affiliation can change
over time, different persons will perceive the identity of the same group of people differently, and
ethnicity is sometimes described as a set of aspects of identities, which can be activated in different
ways (Chandra, 2006; Lee, 2009). Ascribed ethnic labels do not necessarily overlap with
individuals' self-identification, and the importance they attribute to it — although in ethnically
strongly divided societies, ascribed ethnic identities tend to overlap with the individuals’
experiences in the public sphere, regardless of their level of self-identification. These problems are
intrinsic to most procedures that provide estimates based on a few mutually exclusive ethnic
categories. To test for these limits, we carry out a number of validation tests that compare our
numbers not only to earlier estimates, but also to an indirectly connected variable. Despite the
simplified measure, our estimation results correspond closely to specific patterns of voting
behaviour, and when compared to two previous estimation procedures, our results outperform them
in the validity tests.

While academics and policy-makers would like to be able to rely on ethnic data, in Bosnia and

Herzegovina the population census has remained controversial; the question of whether ethnicity

* As a consequence, studies of post-war politics and social relations have relied on indirect approaches (Caspersen,
2004: 577), or been limited to the level of the two entities and the Brcko district (Bakke, Cao, O'Loughlin, & Ward,
2009).
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should be asked about and how it should be asked is politically sensitive. We share some of these
concerns, but argue that the interest in generating unofficial ethnic estimates is legitimate for
several reasons. First of all, we believe that valid estimates of the distribution of ethnic identities in
ethnically divided countries is important to further our understandings of political and social
processes in these countries, such as the effects of particular institutional designs. Our estimation
provides for retrospective information in a sensitive period when resettlements took place. As there
is a lack of accurate data since the 1991 census, the post-war period risks remaining a black hole for
social science studies.’ In the case of Bosnia and Herzegovina, the provision of ethnicity-related
estimates might be less controversial than in other countries, as previous estimates already exist.
Yet another estimation might give a clearer and — above all — more transparent procedure, without
being new per se. Finally, we stress that — while small and vulnerable groups might gain more
political visibility from featuring in population statistics (Williams & Husk, 2013: 297) — the
estimation remains unofficial. As such, it does not provide the same legitimacy for political action
as 'official' census data, and can and should not be used for the establishment of ethnic quotas. The
availability of reliable data on the distribution of ethnic identities can contribute to sound research
that improves our understanding of the causes and effects of social and political polarization in
ethnically divided societies, as well as potential avenues to its alleviation.

Moreover, our estimation approach can possibly be extended to other social science applications
where official information on given subpopulations is scarce, and where population surveys and
alternative estimation methods such as enumeration, multiplier, and capture-recapture techniques
are not feasible.

We proceed as follows: After a brief review of relevant literature, the second section of this
paper explains our group-based birth rate estimation method, and applies it to 77 out of 79
municipalities of the Federation of Bosnia and Herzegovina. In a two-step procedure, we first
estimate the birth ratios for different segments of the society, and thereafter use them to estimate the
population structure by ethnicity. Results are available on the authors’ website.* The third section

provides a number of tests to examine the validity of our procedure.

® The census, which was conducted 1996 by UNHCR was never released, and furthermore, there were considerable
population movements in the late 1990s and the 2000s.
* www.bochsler.eu/data.html



1. Estimation procedure
The estimation of the size and structure of overall populations from subsamples is a well-

established method in various disciplines, such as biology or public health. One of the most
common methods to estimate populations is the capture-recapture technique (e.g. Bishop, Fienberg,
& Holland, 1975: 229-256; Ball & Asher, 2002).

The capture-recapture technique (and extensions thereof) uses two or more independent lists of
individually identifiable subjects (persons, animals, etc.) to estimate the size of the unobserved
underlying population. If the independence of the lists cannot be guaranteed, multiple sample
recapture methods allow for alternative estimates, based on three or more lists (Bishop et al., 1975:
254-256).

Alternative techniques include enumeration and the multiplier methods (UNAIDS/WHO 2003:
13-23): Enumeration methods are similar to census methods, but limited to pre-defined segments of
the target population. Multiplier methods work with two independent records of data that relate to
each other and extrapolate certain characteristics from a sub-sample of the population to the overall
population (UNAIDS/WHO 2003: 19-23). This method thus relies on the assumption that the sub-
sample of the population for which information is available is representative of the overall
population.

For previous estimates of the distribution of ethnic identities in the municipalities of Bosnia and
Herzegovina, official data on the ethnic structure of the population deviate from each other. The
Federal Office of Statistics has estimated the ethnic structure of all 79 municipalities of the
Federation of Bosnia and Herzegovina in 2005 for the three constitutive groups (Bosniaks, Serbs,
Croats) and others, but it is possible that their estimates might partially still rely on the pre-war
census (Federalni zavod za statistiku, 2005). Based on more recent data, the OSCE has estimated
the distribution of ethnic identities in 65 municipalities, but their methodology has not been
published. Toal and Dahlman (2011) provide estimates for five municipalities of the Federation,
whereas the International Crisis Group has estimated the distribution of ethnic identities in Mostar
from the entries in the electoral register (2003: 6-7,15). An approach of estimating the distribution
of ethnic identities from electoral data (esp. electoral results) seems to be straightforward, as the
political landscape of Bosnia and Herzegovina is highly enticized, with most people voting for
parties representing their ethnic group. We refrain from using such a strategy, however, as it would

not allow the clear identification of voters of multi-ethnic parties, and because data derived from



election results would be highly endogenous for the explanation of political behaviour or political

cooperation.

2. A two-stage procedure for the estimation of the distribution of ethnic
identities

Our estimation of the distribution of ethnic identities in Bosnia and Herzegovina is based on the
multiplier method, but corrects for the selectivity of the sub-sample. While no representative survey
or census is available to measure the distribution of ethnic identities at the municipal level,
information on ethnic identities is collected upon the registration of newly born children. Every
birth registration includes the ethnic identity of both parents of newborns. From this data, we can
extrapolate to the overall municipal populations.

Parents of newly born children are, however, not a random or representative sample of the full
population. Birth rates vary geographically and across social groups, so that the number of parents
cannot directly inform us about the overall size of the group they belong to. Moreover, parents of
newborns are not only a selective sub-sample of the overall population, but the selection process
might be linked to those attributes of the population which we are particularly interested in, namely
ethnicity and geography. For instance, if members of a specific group or municipality are less likely
to have children than others, their members will be underrepresented in the birth figures, and thus
the overall size of this group risks being underestimated. Therefore, our methodology relies on a
multiplier method (extrapolating from a sub-group to the overall population), with a correction
procedure introduced for the variance in birth rates across groups and municipalities. This approach
takes account of the selective nature of the data. To our knowledge, this represents not only the first
publically available, but also the first well-documented estimation of the distribution of ethnic
identities in municipalities in the Federation of Bosnia and Herzegovina. The reliance on birth-
related baseline data from medical institutions is not uncommon when it comes to the estimation of
population figures. For instance, HIV surveillance is commonly based on women attending prenatal

care clinics (WHO, 2003: 3-5).

The model

Information related to the distribution of ethnic identities in municipalities in Bosnia and
Herzegovina is generally scarce. The only relevant information which might be indicative of the
ethnic identification of the general population stems from birth registers. The registration of every

newly born child includes information on the ethnic identity of both its parents. This information is
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thereafter reported in the birth statistics of the Federation of Bosnia and Herzegovina, for each of
the three constituent groups, and several other groups. We also have data on the overall size of the
population of the municipalities. Our model will thus be based on the following information (and a
set of further control variables, such as numbers of refugees/returnees and GDP estimates):

-pri total population size of municipalities i

-b;  total number of newly born children in municipality i

-be; parents of newly born children in municipalities i, by ethnic identity e, where e distinguishes
Bosniaks (B), Croats (C), Serbs (S), and others (O)

We will use this information to derive an estimation of the following variable:

Pei population of municipalities by ethnic groups

(ps.i = population with Serbian ethnic identification in municipality i, etc.)

Naive Birth Rate Model
A first, direct application of the multiplier method allows us to obtain an estimate of the ethnic

population structure. We could assume that the parents of newly born children are a non-selective
sample of the overall population, and thus treat them as a representative sub-group. Hence, we

: : . L 2-b, .
estimate a single birth rate for each municipality (7, = ——). Note that our birth rate refers to the

overall population, and not to a specific age segment of the population. We derive the population
structure by ethnic group by applying the same single birth rate to each of the ethnic groups,
be,i

P

pe,i =

This direct application would lead to valid results under the assumption that there are no
significant differences between the birth rates and the age structures of different ethnic groups. In
addition, such a direct estimation would rely on the assumption that birth rates only co-vary with
local characteristics, and that they are not connected to ethnicity. We call this the naive birth rate
model, which assumes that those conditions hold. If, however, the birth rate varies across ethnic
groups, either due to demographic or value-related differences between the ethnic groups, the

estimates will be biased.

Full Birth Rate Model

The assumptions underlying the naive model are empirically implausible: war and migration have

significantly altered the structure of the population, and not only particularly affected the ethnic, but



also the age structure of the society. For this reason, a valid estimation should consider possible
variation in birth rates as well as differences in the distribution of age groups across municipalities.
We allow the birth rate y,; to vary between municipalities i and between ethnic groups e. We
define the birth rate as the quotient of the number of newly-born children b, from ethnic group e, in
municipality i and the number of inhabitants declaring themselves as belonging to this ethnic group
Pei. We do not have any information of y. or of p. .
b

Vei=—" (1)
pe,i

We know, however, that the sum of the population of all ethnic groups p.; residing in a

municipality i is equal to the total size of the population, p7;.

Pri = Ppi+t Poi ¥ Psi + Poi (2)

The two equations (1) and (2) can be re-arranged as follows:
bB,i + bC,i + bS,i + bO,i
Vei  Yci Vsi Yo

Prn =

We divide the overall municipal population pz; by the overall local birth rate b;, and this results

) ) ) 1 ) ) )
in the inverse overall birth rate, — = P . We add an arrow f,.X;, which stands for further covariates

7, b

of the local birth rate.

1 &:( by, + b + b + by

+ le Xi (3)
Ys'bi veb vs: b yo 'bz)
The resulting equation (3) is a linear function, where each of the five unknown variables - the

birth rates yg, y¢, 7s, Y0, and the parameter for the control variables, 5, — is part of one summand. We

can estimate the function with a linear regression model, where — is our dependent variable.
Vi

Note that the equation is not fully free of assumptions. We allow for birth rates to vary by ethnic
groups, i.e. we estimate birth rates for each ethnic group, ys, Yc, s, Yo. Also, we allow birth rates to
vary across municipalities, by adding further control variables X, which explain some of the
unexplained variation. This means, however, that birth rates need to vary similarly for all ethnic
groups across municipalities. For instance, if rural municipalities have higher birth rates than urban

municipalities, this can be considered, by including a variable for rural municipalities in the vector
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of control variables X. However, we expect the birth rate is higher for all four ethnic groups in rural
municipalities.
In a nutshell, this first step of our estimation procedure derives estimates of group-specific birth

rates by municipality.

Model specification and control variables
The difficulty of operationalising models with demographic variables in Bosnia and Herzegovina is

the scarcity of data — due to the lack of up-to-date census data. This paragraph discusses the data on
which we rely in our estimation and several issues which we consider to be crucial for estimating
population structures in a post-war society.

The main information relies on the birth registration statistics of the Federation of Bosnia and
Herzegovina, and on the population statistics. As explained earlier, the birth registration includes a
question about the ethnic identity of both parents of newborns. It should be self-reported, and
registered by the state official (‘maticar'). In practice, however, state officials occasionally do
register parents who do not claim to belong to any of the official identity groups by selecting a
group based on the parents’ names.” Data was obtained from the Statistical Office of the Federation
(2003-2010).

Further variables were included to control for possible biases. First, due to migration and war
casualties, the age structure might vary across municipalities, and might possibly co-vary with the
ethnic composition of the municipalities. The estimation might thus relate to a specific age group,
rather than to the overall population. In this case, the variable pri, which measures the overall size
of the population, would need to be restricted to those particular age groups. The municipality data
available allow us to restrict the population to those aged 18 to 64. This comes at a cost, however,
as we thus estimate the distribution of ethnic identities only for those aged 18-64. (To test for the
robustness of the estimates, we have run the model for the full and the restricted age sample, with
almost identical results.)

Second, the ethnic and the age structure are affected by refugees and returnees. In both regards,
they are a highly selective social group, as people were usually expelled from their homes based on
their ethnic identity, and their return depends on the economic and social context of the
municipalities. This means that they are not representative of the local population. While we do not

focus on refugees and returnees in particular, the age and ethnically selective nature of both groups

> Interview with a political analyst, Sarajevo on 21 May 2012 (kindly provided by Elena Stavrevska).
A template of the registration card can be found in the appendix of Federalni zavod za statistiku (2009).

10



will also have an impact on local birth rates. Furthermore, the groups of refugees and returnees
might not be homogeneous across the territory of Bosnia and Herzegovina, so that controlling for
the size of the two groups is not sufficient. Instead, we expect heteroscedasticity effects: high
numbers of refugees and returnees might lead to biases, so that the results of our models will be less
precise in municipalities heavily affected by wartime migration. To control for such a
heteroscedasticity effect, we run linear models with separate variance-predictors, and include the
share of refugees and returnees in the variance part of the estimation.

Data on refugees and returnees is available only for 68 out of 77 municipalities; we have
imputed missing information for the remaining 9 municipalities. Estimation results remain stable
with/without imputation, but the imputation procedure allows us to produce estimates for all
municipalities.

We further control for the local GDP estimate, the overall population size of the municipality,
and for population density (all logarithmised) to capture some of the socio-economic characteristics
of the municipalities and their economic wealth. Given that we use the ethnic identity of parents as
a sample for the overall ethnic diversity of the population, the estimates should be more accurate in
large municipalities (large samples) than in small municipalities. We therefore include the
municipal size in the variance part of the estimation.

Variance models simultaneously estimate not only the mean of the distribution of the dependent
variable, but also its variance o”. They thus allow us to model the effects of heteroscedasticity if we
know to which variables the variance is related (Davidian & Carroll, 1987; Braumoeller, 2006). In
this particular case, the main model (equation 3) and one category of the control variables relate to
the mean of the dependent variable, whereas the share of refugees and returnees among the
population, the size of the municipality, and the share of children (<15 years) are likely to have an
impact on the variance.

In two municipalities, there were no births registered at all (Ravno), or only very few births
registered (Neum). While Ravno is a rather small municipality, Neum is surrounded by Croat
territory, and is according to all sources overwhelmingly inhabited by ethnic Croats. Mostly, parents
with residence in Neum give birth in hospitals in neighbouring Croatia, where they can receive
health care as domestic citizens.” While the exclusion of the two cases does not substantially alter
the results of the estimation as a whole (results available from the authors), the resulting estimates

for the two municipalities are unreliable.

® http://wikileaks.org/cable/2003/04/03ZAGREB866.html (last accessed on 11 July 2013).
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Results of the estimation of the birth rates are presented in table 1 (dependent variable: inverted
birth rates). In the model, ethnic Bosniaks are our remote category, meaning that the coefficients
measure the differences between the birth rates of the Bosniaks and of other ethnic groups. Birth
rates tend to be higher in municipalities with a low population density, and with a lower share of
non-returned refugees. After controlling for these factors, we find that the overall birth rate lowers
as the percentage of Serbian parents increases. Among Croats, birth rates tend to be higher than
among Serbs, but lower than among Bosniaks. This is in line with our expectation that there are
differences in the birth rates between ethnic communities. As expected, the size of the municipality,

age structure and share of refugees and returnees affect the accuracy of the estimation.
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Table 1: Explanatory model for birth rates y;in the Federation BiH, 2008-2010
Variance model (Linear regression with multiplicative heteroscedasticity)
* Variable imputed for 9 municipalities.

year=2008 year=2009 year=2010
Robust Robust Robust

Coef. Std. Err. | Coef. Std. Err. | Coef. Std. Err.
main
bei / b 10.02 ** 3.22 10.27 * 4.18 11.93 ** 4.42
bsi/ b 49.98 ** 7.63 76.69 ** 22.34 -23.14 * 10.54
boi / b -49.16 30.97 -126.26 ** 32.43 -99.83 ** 23.82
% employed women -10.99 12.24 5.53 11.53 -15.35 18.46
population density (log) .54 .85 1.69 1.08 1.88 * .85
GDP per capita (log) .33 1.99 -1.69 1.99 -2.83 2.50
population (log) -.23 .1.49 -.31 1.53 1.31 1.94
returnees (log)® .09 4.54 -4.58 4.93 -1.64 5.27
refugees non-returned
(log)? 21.77 ** 2.61 47.03 ** 5.41 4531 ** 3.12
constant 30.94 19.17 39.86 * 18.59 39.23 * 19.57
vare
returnees (log)® 1.96 * .93 1.85 1.14 272 ** .91
refugees non-returned
(log)? -8.03 ** 1.26 -4.26 ** 1.23 -8.08 ** 1.22
population (log) -.89 ** 27 -78 ** .30 -1.02 ** .26
% children -34.54 ** 6.02 -32.96 ** 6.59 -27.2 ** 6.23
constant 31.92 ** 8.84 18.34 ** 3.02 20.10 ** 2.78
Number of obs 77 77 77
Model x*(12) 83.9 121.2 72.035
Prob > x* 0 0 0
Pseudo R? 0.1309 0.1736 0.1093
VWLS R? 0.975 0.5641 0.9897

In the second step, based on the models presented in table 1, we calculate predicted values for the
birth rates in 77 municipalities, for each ethnic group (ys, Yc, Vs, Yo, for Bosniaks, Croats, Serbs,
'others'), whilst considering of the socio-economic context. Equation 1 allows us to predict the
overall distribution of ethnic identities in these municipalities, which we display for 2008 in figure
1. Certainly, the distinction of municipalities by the largest group after the war (Bosniaks majorities
are located on the left-hand side, Croat and Serb majorities right-hand side) reproduces well-
established knowledge. More importantly however, our results also provide an estimation of the
actual size of each group. To our knowledge, this is the first result of this kind that relies on an
objective and public procedure. The next section will assess the extent to which our estimates are

also robust and valid.

13



Figure 1: Population estimates by ethnic group, 2008, municipalities of the Federation of Bosnia and Herzegovina. Full model estimation.
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Reliability and validity

In what follows we provide the results of a number of tests that assess the reliability and the validity

of our estimates reported above.

Reliability test: Although the age structure - and, especially in small municipalities -- the number of
births can change over time, the distribution of ethnic identities should correlate strongly from one
year to the next in the post-war period. Hence, if reliable, our estimation results should almost be
stable over the years. As a test of the reliability of our results, we have therefore correlated our

estimates for the available years (2008-2010).

Validity tests: Testing for validity is more challenging. We need to assess the extent to which our
population estimates correspond to the actual distribution of ethnic identities in municipalities in
Bosnia and Herzegovina — which due to the absence of official data can only be done indirectly. We
perform two well-established tests of validity. First, we test whether the new measures reproduce
the results of other estimates (criterion validity). Second, we employ the new estimates to test for
theoretically expected relationships (construct validity).

Criterion validity refers to whether a given measure correlates with other indicators for the same
construct — in our case, the ethnic composition of municipalities. We could only find unofficial and
not publically available previous estimates which were made by the Federal Statistical Office (for
all municipalities, in 2005) and the OSCE (covering only 31 of the municipalities of the Federation,
in 2008). We correlated them with our estimates for the year closest in time to these, namely 2008.
Ideally, the correlation coefficient (according to Pearson) should amount to 1. Our estimates of the
full model are all above 0.96 for the ethnic Bosniaks and the ethnic Croats, and around 0.83-0.91
for the estimates of ethnic Serbs. Our results estimate the share of Serbs to be higher than the
Federal Statistical Office; the difference is particularly pronounced for the municipality of Drvar
(32% versus 78%). Given these differences in the estimates of ethnic Serbs, it is crucial to test
which of the measures is more precise in explaining theoretically expected patterns. Compared to
the previous estimations, our full model fits the alternative estimates only marginally better than the

naive birth-rate model. For 'other' minorities, no previous measurements are available.
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Table 2: Results of reliability and criterion validity tests

Bosniaks Croats Serbs
Type of Indicator naive birth- full model naive full naive full
test rate model birth-rate model birth-rate  model
model model
Reliability mean 0.975 0.947 0.962 0.966 0.984 0.978
correlation
across years
Criterion correlation 0.956 0.962 0.964 0.976 0.831 0.829
validity with OSCE
estimates
(N=31)
correlation 0.962 0.970 0.956 0.961 0.881 0.907
with FZS
estimates
(N=77)

Construct validity refers to whether a given measure is able to predict a theoretically expected
relationship. In many ethnically divided countries, we can find a strong correlation between ethnic
identities and votes for ethno-nationalist parties. In Bosnia and Herzegovina, elections are regularly
perceived as de-facto ethnic censuses. We use the vote share of ethno-nationalist parties in the 2006
parliamentary elections and the 2008 local elections to assess our estimates. Ethno-nationalist
parties obtained 73%-75% of the votes in the Federation of Bosnia and Herzegovina in these
elections.

Two aspects are tested for. First, we expect that the municipality-level voting results can inform
us to a limited extent about the distribution of ethnic identities Due to the contextual effects of
ethnic diversity on the propensity of voters to vote for nationalists, the relationship is often
curvilinear.” Under strong patterns of ethnic voting, the model should have high explanatory power
for the vote shares of the ethno-nationalist political parties. The classification of parties according to
their ethnic orientation is included in appendix A. Figure 2 shows such a model exemplarily for the
Croat parties, based on our full estimation model. The curvilinear line is the best fit, and the graph
demonstrates that our population estimates can explain the vote share of Croat parties reasonably
well, although some variation remains.

This unexplained variation might reveal that our population estimates are not very precise.
However, the variation is at least partly due to the fact that not all ethnic Croats vote for ethno-
nationalist parties, but instead cast their votes for non-ethnic or multi-ethnic parties. This might

weaken the explanatory power of the model. The second test we apply for the data is less

’ For models explaining the curvilinearity of this relationship, see (Bochsler, 2013; Grofman & Handley, 1995).
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demanding and considers the possibility that not all votes will be cast for ethno-nationalists.
Considering this, and assuming equal turnout across all groups, the vote share of ethno-nationalist
parties should be somewhere between 0% and the percentage of the ethnic group they claim to
represent among the local population. Hence, if the population estimates are accurate, the vote share
of the Croat parties should be located below the diagonal line in figure 2. Any points above the
diagonal line indicate that we have under-estimated the share of ethnic Croats in these particular
municipalities. Our second indicator of construct validity counts all votes which were cast for
ethno-nationalist parties above the diagonal line, i.e. deviations, which cannot be explained with the

population structure.

Figure 2: Estimated share of Croat population and vote share for Croat nationalist parties, 2008
municipal elections. (Full estimation model)

vote for Croat parties

vote share

T T T T T T

' population share '

We thus use two indicators to measure the construct validity of our estimates. The first indicator,
the adjusted R%, measures to what degree our estimates explain the vote share of ethno-nationalist
parties. High values, close to 1, indicate a high degree of validity. Second, we test whether the
population figures underestimate the voting potential for ethno-nationalist parties. This is the caseif
ethno-nationalist parties of an ethnic group win higher percentages of the vote than constituted by
their ethnic group in a particular municipality. As we are less concerned with minor deviations

(which might, for instance, be due to differences in turnout across ethnic groups) than with larger
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ones, we use a measure of squared deviations.® Small deviations (on a scale from 0 to 10000)
indicate a high degree of validity.

Based on these two indicators, our results clearly outperform previous estimates of the ethnic
map of Bosnia and Herzegovina. This holds for two previous estimates which we use as our
benchmark: the estimates of the Statistical Office of the Federation of 2005, and — restricting the
sample to 30 available municipalities for which numbers are available — the estimates provided by
the OSCE. Considering that the Statistical Office estimates date back to 2005, we have performed
our validity tests not only on the results of the 2008 municipal elections, but also for the 2006
parliamentary elections.

The corrected birth-rate procedure presented in this paper appears to provide a much more
accurate estimation of the size of the Serb and the Bosniak communities, compared to the estimates
of the Statistical Office: validation models, which are based on the figures of the Statistical Office,
result in only moderate explanatory power for the success of Serb parties, with an adjusted R
around 0.49 (figures for the 2008 elections). Our figures allow a fairly accurate explanation (adj R*:
0.96). The Statistical Office appears to under-estimate the size of the Serbian community (deve:
23.6), and of the ethnic Bosniak community (deve: 20.6) in certain municipalities, which our full
model does not. In contrast, we under-estimate the size of the Croat community in several
municipalities,9 but with a deviation of dev.=13.9, this is still relatively more accurate than the
previous measures for the Bosniaks and the Serbs. In part, the inaccuracies of the Statistical Office's
figures for the Serb community might stem from the considerable migration between 2005 (when
the estimation was done) and 2008 (when the elections were held). However, if we apply the same
models to the results of the 2006 parliamentary elections, our measure considerably outperforms the
population figures of the Statistical Office for two indicators (and is only moderately less accurate
regarding a third indicator).

To compare our model to the OSCE estimates, we restricted the validation procedure to the 30
municipalities for which OSCE estimates are available. The OSCE appears to under-estimate the
number of ethnic Bosniaks in some municipalities, and our results out-perform the OSCE on both

indicators for this group. We also seem to have a slightly better estimation of the ethnic Serbs,

N

dev, = z [max(votee,l- ~Pe, ’O)]z

i=1

¥ The measure is calculated separately for each ethnic group, as follows: , where

N
N is the number of municipalities, vote,; is the vote share of the ethno-nationalist party of group e in municipality i.
? Especially in Usora, where we count 69% ethnic Croats and 31% ethnic Bosniaks, but 92% of the votes are cast for
ethnic Croat parties. However, the number of registered births is very low, with 26 births on 7000 inhabitants in 2008.
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judging by the adjusted R?. Both the OSCE and our figures seem to under-estimate the number of
the ethnic Croats in certain municipalities, but here the OSCE slightly outperforms our measures.
Quite clearly, our full model improves the estimation, compared to the naive model, which does
not correct for different birth rates across municipalities and ethnic groups. The full model clearly
outperforms the naive model on the squared deviation measure. Not correcting for the different birth
rates across ethnic groups, the naive model tends to under-estimate the size of the ethnic Croat and
the ethnic Serb community. The underestimation of the naive model is systematic and the degree
similar for all municipalities. This also explains why the naive model and the full model have
almost the same explanatory power (adjusted R*) — even though the naive model leads to

contradictions when we employ the squared deviation measures.

Table 3: Results of construct validity tests

Bosniaks Croats Serbs
previous  naive  full previous naive  full previous naive  full
est. model model | est. model model | est. model model
2008 2008 2008 2008 2008 2008 N
Construct adj R’
validity | elections 2008 0.729 0.699 0.692 0.922 0.916 0.921 0.485 0.956 0.956 77
elections 2006 0.820 0.810 0.801 0.942 0915 0.913 0.423 0.744 0.754 77
30 OSCE
municipalities,
2008 0.680 0.741 0.728 0.955 0.977 0.975 0.835 0.935 0.935 30
Construct squared
validity Il deviation
(devy) elections 2008 15.5 0.1 0.7 73 339 139 23.6 5.1 0.8 77
elections 2006 20.6 0.8 3.5 14.8 303 20.0 0.3 0.7 0.5 77
30 OSCE
municipalities,
2008 9.1 0.0 0.8 139 67.7 30.0 0.0 2.1 1.0 30

3. Conclusions

Even though it has been argued that ethnicity plays a major role in a variety of social and political
processes, data on the ethnic identification of the population is not available in many countries. In
the context of the post-war situation of Bosnia and Herzegovina, the question has been so sensitive
and politically controversial that it has led to a substantial delay of the population census. Bosnia
and Herzegovina is divided between ethnic Bosniaks, Serbs, Croats, and 'others', and the ethnic
identity of the citizens is crucial in many domains of public life. The lack of information on the
distribution of ethnic identities within the country and its municipalities complicates studies on the
political and social processes of the post-war period, such as for instance studies on the relative

success of multi-ethnic parties to attract votes from different ethnic groups.
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This paper estimates the distribution of ethnic identities at the level of municipalities of Bosnia
and Herzegovina. To our knowledge, this is the first attempt to provide such estimates based on a
transparent and objective procedure, and it provides publically available results. Results are
available for 77 out of 79 municipalities of the Federation of Bosnia and Herzegovina, one out of
the two main political units of the country. The proposed estimation procedure is based on the
ethnic identity of newly born children's parents. Our estimation procedure applies the multiplier
method, extrapolating from a sub-sample to the whole population. Going beyond this literature, it
corrects for unequal birth rates across ethnic groups and across municipalities. Out estimates might
thus provide valuable information for quantitative scholars of various research areas, such as post-
conflict politics, party politics, and electoral behaviour. Multiple tests of robustness and validity
indicate that our procedure leads to a good approximation of the distribution of the ethnic identities
in the municipalities of Bosnia and Herzegovina. Most importantly, our numbers also seem to
outperform previous measures by the OSCE and the Statistical Office of the Federation. However,
in municipalities with very low birth figures, the measurements are less accurate, as they seem to
under-estimate the size of the Croat population.

Research based on reliable data can not only improve our understanding of the political and
social causes and consequences of this situation, but also possibly contribute to its eventual
alleviation, for instance by providing insights into the circumstances under which post-war social

divides between social groups can be overcome.
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Supplementary material (online):

Categorization of political parties and electoral lists

Bosniak Bosanskohercegovacka Patriotska Stranka-

Croats

Serbian
Sefer Halilovi¢

Bosnjacka Seljacka Stranka

BOSS - Bosanska Stranka-Mirnes
Ajanovi¢

Demokratska Narodna Zajednica BiH
Lista za Capljinu SBiH-BPNS
Narodna Bos$njacka Stranka

Savez SDA-S BiH
Socijaldemokratska Unija Bosne i
Hercegovine

Stranka Demokratske Akcije

Stranka Demokratske Aktivnosti za
Evropsku BiH A-SDA

Stranka za Bosnu i Hercegovinu

HDZ 1990 HSS-NHI HSP

Hrvatska Demokratska Zajednica 1990
Hrvatska Demokratska Zajednica BiH
Hrvatska Koalicija— HSS - NHI HDZ BiH
HDZ 1990 HNZ

Hrvatska Koalicija (HDZ BiH HDZ 1990
HKDU BiH)

Hrvatska Koalicija HDZ 1990 HSS — NHI
Hrvatska Koalicija HDZ 1990 HSS-NHI
Za Zepée

Hrvatska Koalicija HDZ 1990-HKDU
Hrvatska Koalicija Kantona Sarajevo
Hrvatska Koalicija za Drvar HDZ 1990-
HDZ BiH-HSP Papié¢-Jurisi¢

Hrvatska Koalicija za Pougarje HSP-D-J
HDZ1990 HSS-NHI

Hrvatska Koalicija za Ravno HDZ1990
HDZBiH

Hrvatska Koalicija za Travnik

Hrvatska Koalicija za Zenicu HDZ BiH
HDZ 1990 HSS-NHI HNZ

Hrvatska Koalicija-HDZ BiH-HSS-NHI-
HDZ 1990

Hrvatska Kr$¢anska Demokratska Unija
BiH

Hrvatska Narodna Zajednica

Hrvatska Stranka Prava Bosne |
Hercegovine - Dapi¢ — Dr. Juri$i¢
Hrvatsko ZajedniStvo Herceg-Bosne
Hsp BiH Dapi¢-Dr.Jurisi¢-HNZ BiH
Hss — NHI

Koalicija Hrvatskih Stranaka HDZ BiH
HSS-NHI HDZ 1990 HKDU BiH
Koalicija: HNZ-HDU

Koalicijska Lista HDZ BiH i HDZ 1990

Mixed-
ethnic

Demokratska Stranka Naroda Srpske
Demokratski Narodni Savez
Demokratski Pokret Srpske-Depos
Koalicija Za Bolji Zivot-DNS i DS
Narodna Demokratska Stranka

Partija Demokratskog Progresa

Savez Nezavisnih Socijaldemokrata -
SNSD - Milorad Dodik

Savez Srpskih Stranaka Srebrenice: SDS-
PDP-SP i SRS RS

SDS-DNS-PDP-SRS RS

SNSD-PDP

Socijalisticka Partija

Srpska Demokratska Stranka

Srpska Demokratska Stranka 1990 -
Izvorna - Pokret za Srpsku

Srpska Napredna Stranka Republike
Srpske

Srpska Narodna Radikalna Stranka - Banja
Luka

Srpska Radikalna Stranka Dr Vojislav
Seselj

Srpska Radikalna Stranka Republike
Srpske

Srpska Stranka Republike Srpske
Srpski Pokret Obnove Republike Srpske

Gradanska Demokratska Stranka BiH
Narodna Stranka Radom za Boljitak
Nasa Stranka

Socijaldemokratska Partija Bosne i
Hercegovine
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