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Abstract
Selectorate theory provides an elegant and encompassing theoretical frame-

work that makes predictions for several important puzzles in research on democ-
racies and autocracies. Yet several critics lament shortcomings in the measure-
ment of its key concepts: the size of the selectorate S and the winning coalition
W . We suggest an alternative that exploits information on the power status and
population shares of ethnic groups around the world. Specifically, we identify the
size of the selectorate as the sum of groups’ population shares that do not suffer
from political discrimination, and the size of the winning coalition as the cumu-
lative population share of those ethnic groups represented in a state’s executive.
Our proposal improves on existing work by providing a continuous operational-
ization of W and S, and thus to seamlessly bridge democratic and autocratic
regimes, by not yielding observations in which the size of W exceeds the size
of S, and by ensuring that S is strictly positive. We illustrate the usefulness by
retesting and extending the claim that regimes with smaller winning coalitions
receive higher levels of aid.
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1 Introduction

Selectorate theory, as most fully articulated in “The logic of political survival” (Bueno de
Mesquita, Smith, Siverson and Morrow, 2003), has created both new insights and solid
theoretical underpinnings for such diverse research areas as the democratic peace and
foreign aid allocation in international relations or autocratic leader survival and de-
mocratization in comparative politics. Its elegant setup relies on the relative impor-
tance of the population in charge of selecting the leader of a country, the selectorate
S, and the population supporting the winner, namely the winning coalition W , and
as a consequence permits parsimonious characterizations of political regimes. Thus,
this theoretical approach has inspired a large set of research projects and contributions
relying on the concepts proposed in this theory.

Bueno de Mesquita, Smith, Siverson and Morrow’s (2003) theoretical approach
and especially their empirical strategy have, however, attracted criticism. On a con-
ceptual level some authors question whether in authoritarian regimes the notions of
selectorate and winning coalitions even follow from institutional rules (e.g., Gallagher
and Hanson, 2015). Clarke and Stone (2008) raise issues that undermine the empirical
tests of selectorate theory such as the close link between the chosen indicators and a
frequently used measure of democracy (for a more general critique of the indicators
see Kennedy, 2009).

While even Bueno de Mesquita, Smith, Siverson and Morrow (2003, 133) concede
the crudeness of their operationalization of the two key concepts, which draws on cat-
egorical information on political regimes (Banks, Day and Mueller, 1996; Marshall,
Gurr, Davenport and Jaggers, 2002), no viable alternatives have been forthcoming so
far. In this paper, we propose a possibly more accurate way to determine the size of
the selectorate and the winning coalitions by drawing on the power-status of ethnic
groups as recorded in the Ethnic Power Relations (EPR) dataset (Cederman, Wimmer
and Min, 2010; Vogt, Bormann, Rüegger, Cederman, Hunziker and Girardin, 2015).
As these measures directly refer to population shares, they can serve as basis for con-
tinuous measures of regime types, as suggested at the conceptual level by Bueno de
Mesquita, Smith, Siverson and Morrow (2003, 72).

Admittedly, our exclusive focus on ethnic groups and their access to power pre-
supposes that ethnicity is an important structuring factor in politics in general and in
crucial policy areas in particular. Justifying this assumption below, we point to three
key advantages of our alternative measures of W and S: First, they seamlessly con-
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nect democracies and autocracies at both the theoretical and the empirical level and
thus provide continuous operationalizations. Second, our measurements do not yield
observations in which the size of the winning coalition exceeds the size of the selec-
torate, and third S is always strictly positive.

We illustrate the usefulness of our indicators by replicating analyses that apply
selectorate theory to allocation decisions of foreign aid (Bueno de Mesquita, Smith,
Siverson and Morrow, 2003; Bueno de Mesquita and Smith, 2009), an area in which
the selectorate theory has been applied with increasing frequency (see also Bueno de
Mesquita and Smith, 2007; Bueno de Mesquita and Smith, 2016) and in which eth-
nicity plays also a significant role (see for instance Brown, Stewart and Langer, 2010;
Briggs, 2012; Briggs, 2014; Jablonski, 2014; Dreher, Fuchs, Hodler, Parks, Raschky
and Tierney, 2016). Our replications demonstrate that our proposed measures provide
a valid alternative to existing measures. More specifically, we employ a variety of
strategies including cross-validation to show that our measures provide a better fit to
the data.

In the next section we briefly review the main building blocks of the selectorate
theory and discuss both theoretical applications and empirical challenges. In section
three, we propose alternative measures for both the selectorate S and the winning
coalitionW based on information on ethnic groups’ access to political power. We then
apply these measures to replicate a series of existing studies that assess how selectorate
theory contributes to explaining foreign aid allocation decisions and do so also for a
more up to date dataset. We conclude in section five by highlighting the advantages
and limitations of our new conceptualization of the size of selectorates and winning
coalitions.

2 The selectorate theory and its empirical challenges

Selectorate theory provides an elegant way to compare political regimes across the full
spectrum from autocracies to full-fledged democracies. Thus, Gallagher and Hanson
(2015, 368) argue that the “[selectorate] theory’s most elegant innovation is to create a
logic of accountability that links the policy outputs of rulers in all types of polities to
the sizes of their winning coalitions. . . ”

The fundamental assumption behind selectorate theory holds that national leaders
aim to remain in power by distributing public and private goods to their supporters.
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The mix between private and public goods depends on the relative size of the se-
lectorate S and the winning coalition W . Bueno de Mesquita, Smith, Siverson and
Morrow (2003, 42) describe the selectorate as the subset of the population “. . . whose
endowments include the qualities or characteristics institutionally required to choose
the government’s leadership and necessary for gaining access to private benefits doled
out by the government’s leadership.” They define the winning coalition “. . . as a
subset of the selectorate of sufficient size such that the subset’s support endows the
leadership with political power over the remainder of the selectorate as well as over
the disenfranchised members of the society” Bueno de Mesquita, Smith, Siverson and
Morrow (2003, 55).

Thus, selectorate theory predicts that leaders with small winning coalitions W will
focus on providing private goods to their limited number of supporters, while those
faced with a large W will provide more public goods. This basic logic is used by
Bueno de Mesquita, Smith, Siverson and Morrow (2003) to explain a wide range of
political outcomes, from peace and war (see also Bueno de Mesquita, Morrow, Siver-
son and Smith, 1999), to public goods provision and taxation (Bueno de Mesquita,
Downs and Smith, 2017 (forthcoming)), leader survival (Bueno de Mesquita and Siver-
son, 1995), foreign aid (see below) etc. Gallagher and Hanson (2015, 368) quote from
these authors’ website that they consider it as a “power tool for explaining politics.”

While the simplicity of the argument and the encompassing nature of its impli-
cations explain the attractiveness of this theory,1 several scholars criticize the opera-
tionalization of the crucial elements of W and S.2 While Bueno de Mesquita, Smith,
Siverson and Morrow (2003, 72) emphasize that “. . . W and S . . . are con-
ceptually continuous variables . . .” (see also Bueno de Mesquita and Smith, 2007,
255), all their empirical applications effectively rely on ordered categorical variables
(e.g. Bueno de Mesquita, Smith, Siverson and Morrow, 2003; Bueno de Mesquita and
Smith, 2007, 2009a, 2009b, 2016 (forthcoming)), as they rely on components of the
Polity IV democracy measure (Marshall, Gurr, Davenport and Jaggers, 2002) and the
Banks dataset on political institutions (Banks, Day and Mueller, 1996). Specifically,
Bueno de Mesquita and Smith (2009, 323) define their five-point measure of the win-
ning coalition W as:

“W is normalized to vary between 0 and 1, with 1 representing the most
1According to Google Scholar almost 3,500 studies cite Bueno de Mesquita, Smith, Siverson and

Morrow (2003) alone as of February 4th, 2017.
2Others critiques address the theory. For a valuable summary refer to Gallagher and Hanson (2015).
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democratic countries and 0 the most autocratic. The estimate of win-
ning coalition size relies on the Polity data [...] components REGTYPE
(regime type), XRCOMP (the competitiveness of executive recruitment),
XROPEN (the openness of executive recruitment), and PARCOMP (com-
petitiveness of participation). One point is added to the index of W for
each of the following conditions: if the REGTYPE is nonmilitary, if XR-
COMP is greater than or equal to 2 (meaning the chief executive is not
chosen by heredity or in rigged, unopposed elections), if XROPEN is
greater than 2, and if PARCOMP equals 5 (indicating the presence of a
competitive party system).”

In their seminal book Bueno de Mesquita, Smith, Siverson and Morrow (2003,
134f) describe their measure of S as follows:

“We use a[nother] POLITY variable, Legislative Selection (LEGSELEC),
as an initial indicator of S . . . We divide LEGSELEC by its maximum
value of 2 so that it varies between 0 and 1 . . .”

Table 1 summarizes these operationalizations of S and W which, even the authors
concede, constitute crude ways to measure the central concepts and fail to produce
continuous measures. Figure 1 depicts the relationship between S and W for the ob-
servations covered in Bueno de Mesquita, Smith, Siverson and Morrow (2003).3 First,
it illustrates the non-continuous distribution of the values for S and W . Second, it
reveals another problematic feature of the relationship between S and W . By defini-
tion (see above), the winning coalition should always be a subset of the selectorate.
Empirically, this means that all observations should fall below the diagonal depicted
in Figure 1, which would imply that W < S. As the graph shows, however, this
condition fails to hold in a considerable number of cases (1,513 out of 12,459). As
long as we focus on W or S separately these cases constitute a lesser problem. How-
ever, many empirical applications in Bueno de Mesquita, Smith, Siverson and Morrow
(2003) also rely on the so-called loyalty norm measured by W/S. Here the observa-
tions above the diagonal become more problematic because this fraction should have

3The data used is the replication dataset bdm2s2_nation_year_data.dta obtained at http:
//www.nyu.edu/gsas/dept/politics/data/bdm2s2/Logic.htm (accessed August 8,
2016). While this data provides values for W from 1763 to 1999, only in 1815 the first value for S
appears in the data set. For this reason only data from the 1815-1999 period are used to produce Figure
1
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Figure 1: W and S based on POLITY (1815-1999, all POLITY countries)

an upper limit of 1.4 Moreover, in some instances S equals zero, and as a consequence
Bueno de Mesquita, Smith, Siverson and Morrow (2003, 135) adjust the ratio W/S on
an ad-hoc basis. Gallagher and Hanson (2015, 376) understandably criticize the lack
of theoretical justification for this procedure.5

4One might consider to rescaleW to tackle situations where it exceeds S. However, since sometimes
S = 0, no rescaling method exists that would leave any W > 0.

5Among the observations depicted in Figure 1 the revised formula for W/S generates for approxi-
mately 2,000 observations (out of 12,459) values larger than 1.
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Concept Definition Criteria Bueno de Mesquita, Smith, Siverson & Morrow (2003) Ethnic Power Relations
Measurei Criteria ok? Measure Criteria

ok?

Selectorate S % of population
potentially rele-
vant for select-
ing the leader

Continuous
variable;
S ∈ [0, 1]

LEGSELEC/2 No, non-
continuous variable

S = 1− pop-
ulation share
belonging to a
discriminated
ethnic group

Yes

Winning coali-
tion W

% of population
selecting the
leader

Continuous
variable;
W ∈ [0, S]

One point is added to a cumu-
lative index for each of the fol-
lowing conditions that is fulfilled:
(i) REGTYPE is nonmilitary; (ii)
XRCOMP > 2; (iii) XROPEN >
2; and (iv) PARCOMP = 5. The
resulting sum is then divided by 4.

No, non-
continuous vari-
able; sometimes
W /∈ [0, S]

W = popu-
lation share of
ethnic groups
included in ex-
ecutive

Yes

Loyalty norm
W/S

Continuous
variable;
W/S ∈ [0, 1]

No, non-
continuous vari-
able; sometimes
W > S; sometimes
W/S is undefined

W/S Yes

Notes: LEGSELEC refers to legislative selection and comes from the Banks data (according to Bueno de Mesquita and Smith (2009)
LEGSELEC is from the Polity IV dataset.); REGTYPE refers to regime type from Banks data (according to Bueno de Mesquita and Smith (2009)
REGTYPE is from the Polity IV dataset); XRCOMP refers to the competitiveness of executive recruitment (Polity IV dataset);
PARCOMP refers to the competitiveness of participation (Polity IV dataset).

Table 1: Overview over the measures
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Beyond these inherent issues of measurement validity, several authors criticize the
empirical tests in the work of Bueno de Mesquita, Smith, Siverson and Morrow (2003).
Raising both conceptual and empirical concerns, Clarke and Stone (2008) criticize
the way in which these authors deal with measures of the winning coalition and the
Polity IV index of democracy. Since Bueno de Mesquita, Smith, Siverson and Morrow
(2003) argue that both the size of the winning coalitionW and the degree of democracy
in a country affect the provision of public goods, they wish to account for this latter
confounding factor. Relying on components of the Polity IV scale as a source for the
measures for W and S on the one hand and using all components for their measure
of democracy on the other, proves to be problematic (Clarke and Stone, 2008). More
specifically, Bueno de Mesquita, Smith, Siverson and Morrow (2003, 137) consider
democracy to be endogenous to public good provision and therefore regress democracy
onW to use the residuals from this regression as a proxy for democracy. This amounts
to ensuring that W picks up all the shared effects of democracy on the dependent
variable, as the residuals, by definition, are orthogonal to W . Clarke and Stone (2008)
show, however, that this fix induces omitted variable bias. Correcting the problem
yields much weaker support for implications derived from the selectorate theory.

Clarke and Stone (2008) offer a possible solution and propose an alternative mea-
sure for W in democracies, namely the size of the governing coalition as measured
by Powell (2000). Using this measure in conjunction with the Polity Democracy mea-
sure (Marshall, Gurr, Davenport and Jaggers, 2002), fails to produce support for the
selectorate theory. Although Morrow, Bueno de Mesquita, Siverson and Smith (2008)
acknowledge the econometric problems in their original analysis (Bueno de Mesquita,
Smith, Siverson and Morrow, 2003, chapters 4 and 5), they hold that Clarke and Stone’s
(2008) solution is inadequate.6 In response, Morrow, Bueno de Mesquita, Siverson and
Smith (2008) pursue an alternative empirical strategy by operationalizing democracy
only through the Polity IV component that is not used in the operationalization of W ,
namely the constraints on the executive.

While re-partitioning the Polity IV index into W and a democracy residual solves
the direct econometric concerns, it fails to address the deeper conceptual concerns. In
fact, the new strategy simply repeats the earlier approach of rededicating a measure of

6Morrow, Bueno de Mesquita, Siverson and Smith (2008, 396) also reject Clarke and Stone’s (2008)
use of the size of the governing coalition as measure of W , presumably on the grounds that the latter is
a behavioral measure and not an institutional one (information provided by Randall Stone in a personal
communication, September 13, 2016). Note that our proposed measures also rely on behavioral aspects.
As we discuss below, however, these behavioral aspects are strongly affected by institutional provisions.
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democracy as an indicator for winning coalition size. Gallagher and Hanson (2015,
376, footnote 7) express this concern by stating that “[t]he more fundamental problem
is that W does not represent winning coalition size to begin with.” There are two more
straightforward ways to address the issue that regime type and the size of the winning
coalitions both rely on Polity IV and influence public good provision: To propose al-
ternative measures for W and S that do not rely on components of the Polity indicator
(Gallagher and Hanson, 2015) or to replace the measure for democracy by an alter-
native, for instance the one presented by Alvarez, Cheibub, Limongi and Przeworski
(1996) (see also Cheibub, Gandhi and Vreeland, 2010).

While Clarke and Stone’s (2008) critique mostly targets the application of the se-
lectorate theory in democracies, Gallagher and Hanson (2015) raise related concerns
regarding the applicability of this theory in autocracies. Leaving aside further concep-
tual concerns, we will focus on the issues that deal with the use of Polity components
to measure W and S in autocracies. Specifically, Bueno de Mesquita, Smith, Siverson
and Morrow (2003) emphasize the institutional basis of their operationalization of S
and W as a key advantage of their approach. However, Gallagher and Hanson (2015,
374) argue that in authoritarian regimes leadership changes usually depend less on
formal institutions but follow more complex coalitional configurations. This critique
reflects research that sees authoritarian institutions as an outcome rather than a deter-
minant of elite coalition building and violent struggle (Slater, 2010; Pepinsky, 2014).
Therefore, the measures for W and S proposed by Bueno de Mesquita, Smith, Siver-
son and Morrow (2003) have to be questioned in the context of authoritarian regimes,
as “... authoritarian politics . . . often do not have any institutionalized structure for
leadership selection or transition” (Gallagher and Hanson, 2015, 368). In China and
Russia, for example, “the selectorate is not well defined even in these highly institu-
tionalized authoritarian systems” (Gallagher and Hanson, 2015, 371).7

3 Winning coalitions, the selectorate and ethnic power
relations

In response to the various criticisms leveled at selectorate theory, and especially the
empirical operationalization of the key concepts, we propose alternative measures of

7More conceptual issues regarding the use of the selectorate theory to study authoritarian regimes
are raised by Kennedy (2009) and Marcum and Brown (2016) (see also Gallagher and Hanson, 2013).
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S and W that (i) span democratic and autocratic regimes and yield a continuous op-
erationalization, (ii) do not produce observations in which the winning coalition size
exceeds the size of the selectorate, and (iii) yield strictly positive values for the size
of the selectorate. Our proposal draws on information on ethnic groups’ leaders ac-
cess to executive power and the population share of their groups. We are cognizant
that basing measures of S and W on information on ethnic groups assumes that poli-
tics centers around ethnic divisions, and that ethnicity means the same across different
contexts. We argue that ethnicity indeed constitutes a globally relevant cleavage in the
time period that we study due to the ubiquity of the territorial state since the end of
colonialism, and its close link to nationalism exported by Western states to their former
colonies. Nationalism is most famously defined by Gellner (1983, 1) as the ideology
that holds that “the political and national unit should be congruent.” Nationalism thus
often divides individuals living in the same state along ethnic lines. While different
definitions of nationhood exist, the most common one is based on membership in eth-
nic groups (Mann, 2005). Hechter (2000, 62) explains the reason for the special role
of ethnicity: “[C]ultural uniformity helps to facilitate, and to legitimize, direct rule.”

For similar reasons ethnicity now features prominently in research that shares
many assumptions with selectorate theory. Easterly and Levine’s (1997) influential
study considered ethnic fragmentation as one reason for the limited growth in African
economies. Underlying these arguments is on the one hand the idea that interactions
across ethnic boundaries are more difficult and on the other that fragmentation also
leads to differential access to power. Specifically, the visibility of ethnic markers en-
ables elites to form coalitions that exclude members of some ethnic groups while giv-
ing preferential treatment to their own (Bates, 1974; van der Veen and Laitin, 2012).8

Although Kasara (2007) argues that national leaders find it easier to tax their co-ethnics
due to informational advantages, most scholars argue that ethnic groups benefit when
their elites hold government power (Burgess, Jedwab, Miguel, Morjaria and Padro
i Miquel, 2015; Morelli and Rohner, 2015; Alesina, Michalopoulos and Papaioan-
nou, 2016). A recent study by Weidmann, Benitez-Baleato, Hunziker, Glatz and Dim-
itropoulos (2016) illustrates the interplay of political inequalities and the provision of
public goods by showing that internet traffic is much lower in geographic areas popu-

8Other scholars explore the consequences of these ethnic or horizontal inequalities, particularly on
civil war (Gurr, 2000; Wimmer, 2002; Stewart, 2008; Cederman, Wimmer and Min, 2010; Cederman,
Gleditsch and Buhaug, 2013).
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lated by ethnic groups excluded from power (see also Baldwin and Huber, 2010).9

Relatedly, several recent studies show that coalitions among ethnic groups in power
follow a logic of survival akin to Bueno de Mesquita, Smith, Siverson and Mor-
row’s (2003) argument in both democracies and autocracies (for a detailed study, see
Bormann, 2014). Focusing on dictatorships, Beiser and Metternich (2016) show that
the coalitions of ethnic groups forming in autocracies balance off the threat of a coup
from the inside and challenges from the outside (for similar and related arguments,
see Roessler, 2011; Roessler, 2016; Roessler and Ohls, 2017 (forthcoming)). Roessler
(2016), drawing on a rich literature on African states, even argues that in the weak
states of this region (main recipients of aid) the alliances amongst leaders of ethnic
groups (and not institutions) are central to understand politics, coups and civil wars.
Thus, we argue that information on access to executive power enjoyed by ethnic groups
might offer better measures that seamlessly bridge autocracies and democracies.

Many of the studies discussed above rely on information from the EPR dataset
(Vogt, Bormann, Rüegger, Cederman, Hunziker and Girardin, 2015).10 This dataset
codes politically relevant ethnic groups between 1946 and 2013 in all states with a
population in excess of 500’000. The EPR data consider linguistic, religious, racial,
and caste differences, but not clan cleavages, for all groups, whose leaders advance
political claims on their behalf in the national arena, or for groups discriminated po-
litically by the state. In addition, the data provide information on groups’ population
share and their leaders’ access to executive power as shown in Table 2.11

Whereas the monopoly and dominant categories characterize monoethnic govern-
ments, senior and junior partners mark power-sharing regimes. To qualify for an inclu-
sion coding, groups need to have effective and not just token representation in the high-

9Other researchers report similar findings with regard to electricity (e.g., Baskaran, Uppal and Min,
2015; Min, 2015; Kroth, Larcinese and Wehner, 2016).

10EPR, Luc Girardin, Philipp Hunziker, Lars-Erik Cederman, Nils-Christian Bormann, and Manuel
Vogt. 2015. GROWup - Geographical Research On War, Unified Platform. ETH Zurich. http:
//growup.ethz.ch/ (accessed August 8, 2016 Vogt, Bormann, Rüegger, Cederman, Hunziker and
Girardin, 2015).

11Obviously, there are other sources on ethnic groups, like for instance the “Atlas Narodov Mira”
(Bruk, 1964) used by Easterly and Levine (1997) to determine the fragmentation of African societies.
This source, however, as many other lists of ethnic groups, fails to give any information on the lat-
ter’s access to power, which is key for measures of S and W . Relatedly, the data on “Minorities
at Risk” (Marshall, Gurr, Davenport and Jaggers, 2002) offer detailed information on discriminated
and/or mobilized groups, but fail to provide information on other groups. An extension of this dataset,
namely A-MAR (All-MAR, see Birnir, Wilkenfeld, Fearon, Laitin, Gurr, Brancati, Saideman, Pate and
Hultquist, 2015) proposes to cover all “socially relevant groups” but offers only detailed information for
a sample of these groups.

11
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Power Status Group-Years Share
Included Monopoly 1,944 0.053

Dominant 2,303 0.063
Senior Partner 3,522 0.096
Junior Partner 6,997 0.190

Excluded Powerless 15,634 0.425
Self-excluded 592 0.016
Discriminated 5,822 0.158

Table 2: Categories and distribution of power access in the EPR dataset, 1946–2013

est national executive body. The latter comprises communist central committees, mili-
tary juntas, or royal courts in dictatorships, and presidential and parliamentary cabinets
in democracies. Groups excluded from the national executive fall into one of three cat-
egories: powerless groups, which lack influence in the executive, self-excluded groups
that declared independence from the central government, and discriminated groups,
which face “active, intentional and targeted political discrimination by the state” such
as the denial of voting or even citizenship rights (Vogt, Bormann, Rüegger, Cederman,
Hunziker and Girardin, 2015, 1331). Combining information on groups’ power status
and their relative size, we propose novel measures for S and W along the following
lines:12

S = 1− population share belonging to (a) discriminated ethnic group(s)

W = population share of ethnic groups included in executive

The explicit focus of the EPR-data on executive power and the link of political
power to distributional outcomes justifies our measure of the winning coalition W .13

Operationalizing the selectorate proves a greater challenge. EPR codes discriminated
groups exactly because the state actively excludes them from this power. Therefore
members of discriminated groups should not be included in the selectorate. Power-
less groups, on the other hand, are defined as “simply not represented in the execu-

12The EPR-dataset does not provide information for twenty-four countries without politically relevant
ethnic differences such as Sweden or Denmark. In these cases, we assume that the country is homoge-
neous and S and W equal one. In our empirical analyses we systematically assess whether dropping
these observations changes our insights.

13Heger and Salehyan (2007), for instance, assume that for study on Africa the winning coalition
W corresponds to the population size of the head’s of state ethnic group. Francois, Rainer and Trebbi
(2015), on the other hand, consider the ethnic background of all cabinet ministers in Africa in their
study of power-sharing.
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tive” (Vogt, Bormann, Rüegger, Cederman, Hunziker and Girardin, 2015, 1331). As
such they may theoretically influence the composition of the winning coalition. Self-
excluded groups fall somewhere in-between these two categories but, as Table 2 in-
dicates, they are so rare that assigning them to the selectorate hardly matters. In the
following analyses we do not count them towards the selectorate. By proceeding in
this way our measures of S and W are continuous and span the whole spectrum from
autocracies to democracies per our first criterion.14

To illustrate our measure we discuss a few select cases and compare our measure
with the original ones proposed by Bueno de Mesquita, Smith, Siverson and Morrow
(2003). A country frequently in the news over the last years because of its exclu-
sionary government composition is Syria. Our proposed measure of S and W for
1999 (this is the last year covered by the replication data for Bueno de Mesquita,
Smith, Siverson and Morrow, 2003) is 0.92, resp. 0.13.15 Our coding of S derives
from the discrimination of the Kurds with a population share of 0.08 (see https:
//growup.ethz.ch/pfe/Syria). Since EPR considers President Assad’s gov-
ernment to consist exclusively of his fellow Alawis, W takes on the respective popu-
lation share of 0.13. Bueno de Mesquita, Smith, Siverson and Morrow’s (2003) values
for S and W in 1999 are, on the other hand, 1 resp. 0.5. While these values show
similar tendencies they diverge nevertheless quite considerably from ours.

A case where there is no divergence is Switzerland. Both Bueno de Mesquita,
Smith, Siverson and Morrow’s (2003) values as well as ours are equal to 1. For our
measures, this comes about by the fact that the EPR data consider German-, French-
and Italian-speakers as ethnic groups included in government, while the remaining
native and the high-share of non-naturalized population is considered irrelevant (see
https://growup.ethz.ch/pfe/Switzerland).

A slightly more systematic comparison can be achieved by looking at cases where
the difference in the two sets of measures is maximal. It turns out that in Bueno de
Mesquita, Smith, Siverson and Morrow’s (2003) replication set this occurs for a few
cases where S, resp. W is equal to 0, while our measures for S, resp. W indicate a
value of 1. Table 3 lists these cases and shows that with the exceptions of Argentina

14The correlations between Polity IV on one hand and S and SEPR on the other are .35 and .33
respectively. They thus do not give any cause for concern in terms of collinearity as they might do with
Bueno de Mesquita, Smith, Siverson and Morrow’s (2003) measure of W which correlates strongly
with the Polity IV scale (.82).

15EPR’s coding of Syria remained the same until 2011, when the Syrian civil war started (see http:
//www.ucdp.uu.se/#country/652).
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Fiji, Haiti, Nicaragua, Oman and South Korea only African countries appear in this
list.

Country Year S S epr W W epr
Algeria 1994-1996 0.00 1.00
Argentina 1970 0.00 1.00
Burkina Faso 1991 0.00 1.00 0.00 1.00
Burundi 1991-1992 0.00 1.00 0.00 1.00

1998- 1999 0.00 1.00
Chad 1991 0.00 1.00
Congo 1997- 1998 0.00 1.00
Fiji 1991 0.00 1.00
Ghana 1972-1976, 1981-1985, 1987, 1989-1991 0.00 1.00 0.00 1.00
Haiti 1987 0.00 1.00
Lesotho 1987-1990 0.00 1.00 0.00 1.00
Madagascar 1972 0.00 1.00
Mali 1980 0.00 1.00
Morocco 1972- 1975 0.00 1.00
Nicaragua 1971 0.00 1.00
Nigeria 1978, 1984- 1987 0.00 1.00
Oman 1971- 1980 0.00 1.00
Sierra Leone 1992 0.00 1.00

1993-1995 0.00 1.00 0.00 1.00
South Korea 1972 0.00 1.00
Swaziland 1975 0.00 1.00

Table 3: Cases with maximal discrepancies in the values of S and W

Table 3 already offers some illustration for cases in which our values for S or W
are maximal, namely 1. For this reason it is also helpful to highlight cases in which
the values for these two variables are minimal. We find the lowest values both for S
and W in Liberia, namely 0.02, in the whole post World War II period until 1980.
These values reflect the EPR coding of Americo-Liberians as holding the monopoly of
power and discriminating against all other indigenous ethnic groups in Liberia which
were not granted voting rights until 1985 (see https://growup.ethz.ch/pfe/
Liberia). Thus, our measures consider the Americo-Liberians to constitute both
the selectorate S as well as the winning coalition W . This contrasts with Bueno de
Mesquita, Smith, Siverson and Morrow’s (2003) measures which for the same period
are respectively 1 (S) and 0.5 (W ), with the exception of 1980, where these values
both drop to 0.

We find a similarly low value for our W for Guinea-Bissau from 1974 until 1980.
For these early years after independence EPR considers the Cape Verdeans, the ethnic
group installed as the administrative elite by the former colonial power Portugal, as
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dominant and all other groups as powerless. Unlike in the Liberian case the excluded
groups such as the Balanta constituted a large part of the army. Consequently, S is
equal to 1 for this country in this period, while W equals also 0.02. Again, Bueno de
Mesquita, Smith, Siverson and Morrow’s (2003) measure differ quite dramatically as
again for the whole period S is equal to 1 and W equal to 0.5, except in 1980 when S
drops to 0 and W to 0.25.

To proceed more systematically we combine the EPR data and the data from Bueno
de Mesquita and Smith (2009) and focus on the observations included in both datasets.
For the time period 1960-1999 and the countries with a population in excess of 500’000,
Figure 2 thus reproduces Figure 1 for the proposed measures S and W as well their
original measures.16 Excluding cases not captured in the EPR data does not fundamen-
tally alter the distribution of W and S and there remain more than five percent of all
observations that fall above the diagonal. In contrast, the EPR-based measures of W
and S in the second panel satisfy the condition that W < S by construction.

Comparing the two graphs suggests that the two sets of measures are related.17 In
most country-years, the selectorate includes the full population (S = 1), most of which
is also part of the winning coalition (high values of W ). Yet the EPR measures count
far fewer cases with a tiny selectorate and a small winning coalition. It is possible
that the EPR-based measures overestimates the winning coalition and selectorate size
or that the original measures underestimated them (see the measure based on heads of
state and the discussion on this in Heger and Salehyan, 2007).

4 Ethnic winning coalitions and aid

While we have argued that our measures of the selectorate and the winning coalition
provide a more convincing conceptual fit than the ones of Bueno de Mesquita, Smith,
Siverson and Morrow (2003), we recognize that we cannot prove the superiority of our
measures empirically. In what follows we employ our measures in replications of anal-
yses focusing on foreign aid allocation and provide at least suggestive evidence that
our measures are preferable. This area of research has recently seen a series of applica-

16Figure 1 covers much more cases, as Bueno de Mesquita, Smith, Siverson and Morrow’s (2003)
replication data covers all polities starting at the end of the 18th century, while for Figure 2 we focus on
the period 1960-1999, which is the basis for our first replication below.

17The correlations, while significant, are not particularly strong with 0.087 for S and 0.174 for W .
We also note that in the left-hand panel 843 observations out of 5105 appear above the diagonal, thus
implying that that S > W

15



●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
● ●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●
●●

●
●

●

●●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

● ●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●● ●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

● ●

●

●

●
●

●
●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●● ●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●
●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●
●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●● ●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●
●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

● ●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●
●

●

●

●●

●

●

●

●

●
●

●
●

●
●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
● ●

●

● ●

●

●

●
●

●
●
●

●

●

●

●

●

●
●

●

●

●●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
● ●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●●●●

●
●

●

●

●

●

●
● ●

●

●

●

●●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●
●●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●
●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● ●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

● ●

●●

●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●
●

● ●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

0.0 0.4 0.8

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

W and S based on Polity/Banks

S (jittered)

W
 (

jit
te

re
d)

● n=5105

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●
●

●●

●●
●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●
●

●●

●●
●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●
●

●●

●●
●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●●●

●

●

●●

●

●

●●●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●
●

●●

●●
●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●
●

●●

●●
●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●
●

●●

●●
●
●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●●
●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●●
●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●●
●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●●
●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●●●

●

●

●●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●●
●
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●●●

●

●

●●

●

●

●

●

●
●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●

●●●

●

●

●●

●

●

●

●

●
●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●

●

●●●

●

●

●●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●

●

●●●

●

●

●●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●●●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●

●

●●●

●

●

●●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●

●

●●

●

●

●

●●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●

●

●●

●

●

●

●●

●

●

●

●

●
●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●

●

●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●●

●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●●●●●

●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●●●●●

●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●●●●●

●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●●●●●

●

●

●●●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●●●●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●●●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●●●●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

●

●

●●●●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●●●●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●●●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●
●

●

●

●

●

●
●

●
●

●

●

●

●

●

●

●●●●●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●●●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●
●

●
●

●

●

●

●

●●●●●

●

●

●●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●●●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●

●

●●●●

●

●

●

●●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●

●

●●●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●

●

●●●●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●

●

●●●
●

●

●

●●●●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●

●

●●●
●

●

●

●●●●

●

●

●

●●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●●●●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●●●●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●●●

●

●
●

●

●

●●●●

●

●

●

●●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●●●●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●●●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●●●●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●●●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●●●●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●●●●●●

●

●

●

●

●

●

●

●●

●

●

●

●●

●

●

●

●

●

●

●
●

●●

●

●

●

●

●●●●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

0.0 0.2 0.4 0.6 0.8 1.0

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

W and S based on EPR

S: not discriminated

W
: i

nc
lu

de
d 

in
 e

xe
cu

tiv
e

● n=5105

Figure 2: W and S based on Polity and EPR (1960-1999, population 500’000)

tions of the selectorate theory (Bueno de Mesquita, Smith, Siverson and Morrow, 2003;
Bueno de Mesquita and Smith, 2007; Bueno de Mesquita and Smith, 2009; Bueno de
Mesquita and Smith, 2016). In addition, several recent studies in this area also em-
phasize the role ethnicity (for instance of the head of state of the recipient) play in aid
allocations (see for instance Brown, Stewart and Langer, 2010; Dreher, Fuchs, Hodler,
Parks, Raschky and Tierney, 2016; Briggs, 2012; Briggs, 2014; Jablonski, 2014). Thus,
we use two studies (Bueno de Mesquita, Smith, Siverson and Morrow, 2003; Bueno de
Mesquita and Smith, 2009) and show how replacing the original measures for S and
W with our proposed measures affect the existing results. In addition, by relying on
more recent data a more conventional empirical specification we assess the effect of
W on bilateral aid allocation in a broader context. For all studies, by analyzing the fit
of the empirical models and the residuals, as well as carrying out cross-validations, we
hope to demonstrate that our measures are preferable to the original ones.

While the first study that we replicate only offers a brief analysis of aid recipients
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(Bueno de Mesquita, Smith, Siverson and Morrow, 2003), more recent work by Bueno
de Mesquita and Smith (2009) extends selectorate theory into the realm of foreign aid.
The main theoretical reasons for donors to provide aid is to “buy” policy concessions
from recipients. Recipients are more likely to make policy concessions if the addi-
tional resources provided by donors enhances their political survival if adjusting their
policy position towards the donor’s does not hurt this goal. We will assess the quality
of our suggested operationalizations of S and W based on the original specifications,
although the literature on aid allocation has converged on slightly different covariates.
Moreover, the fit between the argument in Bueno de Mesquita, Smith, Siverson and
Morrow (2003, 449) does not correspond very closely to the empirical implementa-
tion. Implicitly, Bueno de Mesquita and Smith (2009) acknowledge this by providing
more developed arguments about the political economy of aid and by estimating sub-
stantially different specifications (see Table 6).

According to Bueno de Mesquita, Smith, Siverson and Morrow (2003), policy con-
cessions are cheaper to buy from leaders with small W s so that the countries governed
by such leaders are both more likely to receive any and more aid. In these regimes,
leaders are especially eager for additional funds to cater private benefits to their win-
ning coalition to enhance their prospects of political survival. According to our reading
of Bueno de Mesquita, Smith, Siverson and Morrow (2003, 279), the so-called loyalty
norm (W/S) should relate positively to the probability of receiving aid and aid re-
ceipts.18 Finally, the authors hypothesize that the effective S (eS = S × (1 − W )

(Smith and Vreeland, 2010)), which takes high values in “rigged election autocracies,”
should also lead to disproportionate high amounts of aid. To empirically assess these
hypotheses, Bueno de Mesquita, Smith, Siverson and Morrow (2003, 480) propose
an analysis of the recipients of US bilateral aid. More specifically they estimate a
Heckman selection model in which the selection equation estimates the likelihood that
states receive aid from the US, while the outcome equation estimates the amount of aid
that states receive. Table 4 reports our results.19 Models 1-3 use the original proxies of
W and S, whereas Models 4-6 employ our EPR-based variables. Model 1 restates the
results reported in Bueno de Mesquita, Smith, Siverson and Morrow (2003). Model 2
reports our replication of the same model based on the available replication dataset,

18In the original specification in column 1 of Table 4, the loyalty norm is included in the second
stage only while S is added to the first stage although Bueno de Mesquita, Smith, Siverson and Morrow
(2003, 279) make no argument about its relationship with aid receipts.

19We thank Alastair Smith for his help in reproducing these results.

17



and Model 3 estimates that model only on countries with a population greater than
500,000 for which both the original proxies and the EPR measures exist.20 Model 4
uses all cases from the EPR data whereas Model 5 uses the sample from Model 3. Fi-
nally, the sample in Model 6 only drops those twenty-four (donor and recipient) states
which EPR characterizes as featuring no politically relevant ethnic divisions (e.g. Den-
mark and Sweden).

Although some differences exist, the results for Models 1 and 2 are very similar
and yield a negative estimated effect of W on the probability of a recipient receiving
aid, which aligns with the theoretical expectations. Similarly, the coefficient for the
recipient’s W exhibits the expected negative effect on the amount of aid received.
Finally, the coefficient for the loyalty measure (W/S) is positive as expected. Model 3
relies on the shared sample and the results remain quite similar. Only the coefficient
for W in the selection equation becomes much smaller and fails to reach statistical
significance.

Turning to the EPR-based measures of S and W , the results in Model 4 reveal both
similarities and differences. Whereas the results for S in the selection equation and W
in the outcome equation remain in line with the predictions of selectorate theory, the
coefficients for W in the selection equation and for S in the outcome equation reverse
their sign, even if they barely miss conventional measures of statistical significance.
According to these results, states with larger winning coalitions are more likely to be
the recipients of US aid whereas states with larger selectorates receive higher amounts
from this donor. Models 5 and 6 generally recover those effects. In Model 5 the
positive effect of W on the likelihood of receiving aid turns statistically significant
but drops below significance again in states with politically relevant ethnic divisions
(Model 6). In the outcome equation the coefficient for the effective eS fails to reach
statistical significance in Model 5 but passes it in Model 6.21

To evaluate the more substantial differences between the different proxies for S
and W , we compare Models 3 and 5 that rely on an identical sample. Therefore, the
comparison of the log-likelihood gives us some indication of the relative fit of the two

20Of the 196 observations we lose by doing so all but fourteen stem from countries with population
sizes smaller than half a million. The fourteen other cases correspond to nine from Germany, four from
Namibia and one from the Comoros Islands.

21The subtle differences in estimation results between different sample specifications, particularly in
Models 4-6, might derive from violations of the identification restriction of the Heckman-model, which
requires that S is sufficiently different from the effective S, as the former is excluded from the outcome
equation.
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models. As the two values suggest, using our measures for S and W leads to a higher
value of the log-likelihood, which suggests a better fit.22

Original Replication Replication EPR
Adjusted n All countries Adjusted n Relevant countries

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Selection
Recipient coalition W −1.087∗ −1.214∗ −0.420 0.961 1.524∗ 0.654

(0.422) (0.406) (0.415) (0.555) (0.565) (0.628)
Recipient selectorate S −1.533∗ −1.274∗ −2.140∗ −3.319∗ −3.933∗ −2.710∗

(0.564) (0.511) (0.559) (0.718) (0.731) (0.770)
Ln(GDP) −2.188∗ −1.967∗ −2.036∗ −2.084∗ −2.116∗ −2.040∗

(0.149) (0.124) (0.132) (0.125) (0.126) (0.129)
Government debt 0.016∗ 0.016∗ 0.019∗ 0.015∗ 0.014∗ 0.014∗

(0.002) (0.003) (0.002) (0.002) (0.002) (0.002)
(Intercept) 21.948∗ 19.706∗ 20.216∗ 20.822∗ 21.150∗ 20.146∗

(1.419) (1.200) (1.268) (1.165) (1.182) (1.210)

Outcome
Recipient coalition W −269.082∗ −228.419∗ −353.663∗ −166..983∗ −166.235∗ −136.291∗

(90.604) (124.000) (18.211) (29.050) (29.210) (31.391)
Effective eS −38.071∗ −46.321∗ −42.237∗ 108.831 136.583 166.652∗

(11.023) 15.080) (13.250) (77.851) (78.285) (85.174)
Ln(GDP) 15.804∗ 26.537∗ 27.147∗ 25.333∗ 25.444∗ 26.343∗

(1.853) (2.483) (2.308) (2.164) (2.220) (2.458)
Government debt 0.382∗ 0.664∗ 0.695∗ 0.602∗ 0.602∗ 0.678∗

(0.039) (0.054) (0.048) (0.047) (0.047) (0.054)
W/S 243.808∗ 210.417 319.873∗ 261.473∗ 260.490 291.689

(94.773) (129.696) (117.588) (54.231) (54.597) (59.976)
(Intercept) −60.965∗ −138.563∗ −146.131∗ −268.556∗ −278.916∗ −339.304∗

(14.843) (20.076) (18.210) (78.470) (78.905) (86.142)

N censored 420 424 360 360 360 305
N uncensored 1225 1222 1089 1105 1089 903
N 1645 1646 1449 1465 1449 1208
` −7109.28 −7491.148 −6520.318 −6567.836 −6469.101 −5398.329
Notes: Standard errors in parentheses. ∗ indicates significance at p < 0.05.
Censored observations are those country-years that do not receive any bilateral US aid. Models 2 and 3 replicate
Bueno de Mesquita, Smith, Siverson and Morrow (2003). The dependent variable of the selection
equation is one in country-years with positive US aid flows and zero otherwise. The dependent variable
of the outcome equation is logged bilateral US aid. The unit of analysis is the recipient-year level.

Table 4: Heckman model of aid

Our analysis of model fit suggests that our measures improve the fit of the model
to the data relative to the original measures of S and W . In the following, we probe
whether our critique of the original measures, focusing on implausible values, is to

22As the degrees of freedom are identical across the two models information criteria (which we do
not report here) would lead to the same conclusion.
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blame for the inferior performance of the original proxies. As discussed above, we
argue that their lack of correspondence between the empirical and the theoretically
expected values constitutes one of the main problems of the original measures. The
problem becomes glaring when these measures suggest that the winning coalition W
is larger than the selectorate S. In such situations the loyalty norm W/S would take
values larger than one, which incidentally is also undefined for values of S equal to
zero. For this reason Bueno de Mesquita, Smith, Siverson and Morrow (2003) propose
an alternative formula that leads to a defined value for the loyalty norm even if S is
equal to zero. Nevertheless, we would suspect that especially cases in which W is
larger than S (or either of these two variables is equal to 0) are those that might be
most problematic.

To assess this claim Table 5 reports the results of simple regressions using as de-
pendent variable the absolute values of the residuals from the outcome equation of
Model 3 from Table 4. The first model uses a dichotomous indicator for all cases in
which W exceeds S for the original measures. The observations for which this is the
case have significantly larger absolute values for the residuals than those for which this
condition does not hold. In the second model we add two indicators for cases in which
either S or W is equal to zero. In this model we find that the residuals for observations
where W is zero are on average smaller, while for the two other dichotomous indica-
tors we find positive effects. For the cases where S is smaller than W we still find
a positive and significant effect, suggesting that these cases are actually problematic
both from a measurement perspective and a substantive one.

In the next two columns we report two equivalent models for the EPR proxies from
Model 5 in Table 4. We expect that the problematic values of the original measures
for S and W should exert a smaller or negligible effect on the absolute size of the
residuals. This, however, is not completely the case. We find for these two models
quite similar patterns, namely that having W smaller than S yields higher absolute
values for the residuals, and that when taking into account whether S and/or W is
zero, the latter has a negative effect on the absolute value of the residuals. While for
the condition S < W we actually find the expected pattern, namely smaller absolute
residuals if our proposed measures are used, for the other two variables the effects are
different. In cases where the original measures for W yield the value of 0 using our
measures results in even smaller residuals, while for cases where S is 0, using our
measure results in even higher absolute values of the residuals. In addition, Table 5
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Replication Replication EPR
Model 1 Model 2 Model 3 Model 4

S < W 63.10∗ 51.84∗ 51.96∗ 33.61∗

(7.40) (17.91) (6.96) (16.82)
W = 0 −22.39 −30.77∗

(13.65) (12.82)
S = 0 10.19 17.03

(16.30) (15.31)
(Intercept) 44.61∗ 45.68∗ 44.57∗ 45.90∗

(1.99) (2.06) (1.88) (1.94)

N 1089 1089 1089 1089
Resid. sd 63.37 63.30 59.61 59.45

Notes: Standard errors in parentheses.
∗ indicates significance at p < 0.05

The dependent variables of columns 1 and 2 and of columns
3 and 4 are the absolute value of the residuals from the
outcome equation in columns 3 and 5 of Table 4 respectively.

Table 5: Residuals and values of S and W

shows that the residuals for the models with our measures are substantially smaller
on average (see estimates for the intercepts). This underlines the finding based on a
comparison of the log-likelihoods from Table 4.

Another way to assess the performance of our new measures is to rely on cross-
validation (Geisser, 1975; Efron, 1983; Arlot and Celisse, 2010, for a comprehensive
survey). As the sample sizes for the analyses reported in Table 4 are relatively small,
the choice between a k-fold and a Monte-Carlo cross-validation presents important
trade-offs. While splitting the sample in k folds and estimating the model k times while
omitting one of the folds that is then used for the calculation of the prediction error,
is known to lead to unbiased estimates, it comes with the disadvantage of yielding
high variances. Monte-Carlo cross-validation, i.e., randomly selecting the training set
and calculating prediction errors on the remaining observations, may lead to biased
estimates, as several observations might be used repeatedly in the estimations, but
yields generally lower variances. For this reason, we carry out both k-fold and Monte-
Carlo cross-validations with a broad set of parameters.23 For each estimation round we

23More specifically, we carried out four Monte-Carlo cross-validations in which we drew either 500
or 1000 random samples of 10 or 50% of the original sample that we removed to form the test sample
(resp. mc 500, 10; mc 1000, 10; mc 500, 50; mc 1000, 50). Then we also randomly subdivided the
sample in 10, 50, 100, 500 or 1000 folds and estimated the model while removing one of the folds
(10-fold, 50-fold, 100-fold, 500-fold and 1000-fold). Given the small sample size and the sensitivity of
the Heckman selection model we also encountered some convergence problems for some of the random
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Figure 3: Comparison of prediction errors based on k-fold and Monte-Carlo cross-
validations

estimated two models, one with the original measures for S and W and one using our
own measures (and this on the same set of observations as illustrated in Table 4). We
then used the estimates for each model to calculate predictions which we compared
with the actual values of the dependent variable in the set of observations not used for
estimation. Based on this we calculated the mean squared prediction error for both
models and took the difference.

Figure 3 depicts our results. In the nine cross-validations the difference in the root
of the mean squared prediction error between the estimates based on the original mea-
sures of S and W and those obtained based on our measures always yields a positive
difference. Thus, on average, the prediction error is always larger when using the orig-
inal measures for S and W than those we obtain based on our proposed measures.
The 95% confidence interval, however, for all cross-validations comprises the value

samples in the Monte Carlo cross-validations. As these were only a handful, we removed them (without
replacing them) from the calculation of the prediction errors.
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of 0. Nevertheless, both the mean differences and the analyses based on the residuals
(Table 5) suggest that our measures lead to improved predictions.

In a more recent article Bueno de Mesquita and Smith (2009) develop their ar-
gument regarding the “political economy of aid” (for reviews of this literature, see
Wright and Winters, 2010; Fuchs, Dreher and Nunnenkamp, 2014) and provide more
detailed analyses of bilateral aid flows for all DAC donors at the dyadic donor-recipient
level rather than the recipient level and for the United States only. Drawing on their
argument that foreign aid is used to extract policy concessions from recipient coun-
tries (Bueno de Mesquita and Smith, 2007), their theoretical model implies that rich
countries with large W will give more aid, and that increasing recipient coalition size
W initially leads to more aid, the relationship subsequently reverses until no more
aid is given (Bueno de Mesquita and Smith, 2009, 321).24 In this more recent anal-
ysis, the size of the effective selectorate eS and the loyalty norm W/S enter neither
the argument about the likelihood of “selling” policy concessions nor the regression
specification.

The empirical results for W reported in this article are mixed at best (table 6,
model 1). The W of the donors has a significantly negative effect on (logged) aid
amounts, which the authors attribute to the fact that in their OECD sample almost
all countries are democracies and thus have a W of 1. Regarding the effect for the
W of the recipients the relationship appears to be curvilinear but not in the direction
predicted by the theory. More precisely for small values of the recipients’ W the
effect on aid received is negative. As W becomes larger, the amount of aid delivered
increases at an accelerating rate. When replicating this model with the data made
available by the authors we obtain largely the same results (table 6, model 2), and we
depict the implied curvilinear effect as well as its confidence intervall25 in Figure 4
(left panel) graphically.

24Note that in the original argument by Bueno de Mesquita, Smith, Siverson and Morrow (2003) it
was assumed that aid should decrease as a function of the size of W .

25Out of laziness we generated these confidence intervals, as well as all others reported on marginal
effects below, by drawing 1000 samples from the estimated joint distribution of the coefficients. For
each sample we then calculated the marginal effect for different values of W and determined the 95 %
intervals.
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Original Replication Replication EPR
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Donor coalition W −8.275∗ −8.275∗ −8.397∗ 9.555∗ 9.419∗ 8.608∗

(0.749) (0.749) (0.750) (1.390) (1.393) (1.486)
Ln (Donor GDP p.c.) 0.799∗ 0.799∗ 0.833∗ 1.066∗ 1.057∗ 1.173∗

(0.009) (0.009) (0.009) (0.011) (0.011) (0.013)
Recipient coalition Wt−1 −0.276 −0.276 −0.266 −30.207∗ −31.700∗ −20.915∗

(0.159) (0.159) (0.160) (4.197) (4.165) (4.641)
Recipient coalition W 2

t−1 0.681∗ 0.681∗ 0.648∗ 22.712∗ 23.586∗ 17.680∗

(0.179) (0.179) (0.180) (2.430) (2.408) (2.694)
Ln(Recipient GDP p.c.)t−1 3.869∗ 3.869∗ 4.148∗ 4.069∗ 4.190∗ 4.801∗

(0.425) (0.425) (0.429) (0.421) (0.412) (0.505)
Ln(Recipient GDP p.c.)2t−1 −0.281∗ −0.281∗ −0.299∗ −0.290∗ −0.298∗ −0.330∗

(0.027) (0.027) (0.027) (0.026) (0.026) (0.032)
Recipient government share 1.533∗ 1.533∗ 1.533∗ 1.167∗ 1.204∗ 1.048

(0.272) (0.272) (0.274) (0.267) (0.261) (0.593)
Recipient government share2 −0.470 −0.470 −0.474 −0.279 −0.348 0.488

(0.241) (0.241) (0.242) (0.237) (0.235) (0.868)
Ln(recipient population) 1.798∗ 1.798∗ 1.740∗ 1.909∗ 1.765∗ 2.189∗

(0.077) (0.077) (0.078) (0.077) (0.074) (0.095)
Ln(Recipient population2) −0.075∗ −0.075∗ −0.067∗ −0.055∗ −0.051∗ −0.130∗

(0.014) (0.014) (0.014) (0.014) (0.013) (0.017)
Ln(Distance) −0.827∗ −0.827∗ −0.832∗ −0.879∗ −0.856∗ −0.774∗

(0.022) (0.022) (0.022) (0.022) (0.021) (0.024)
Former colony 2.618∗ 2.618∗ 2.598∗ 2.955∗ 2.962∗ 3.002∗

(0.043) (0.043) (0.043) (0.043) (0.042) (0.048)
US donor dummy 0.717∗ 0.717∗ 0.618∗ 4.716∗ 4.676∗ 4.458∗

(0.045) (0.045) (0.046) (0.146) (0.145) (0.157)

N 39919 39919 39338 39338 40892 25915
adj. R2 0.478 0.478 0.480 0.500 0.496 0.553
Resid. sd 1.846 1.846 1.846 1.811 1.816 1.761
Notes: Standard errors in parentheses. ∗ indicates significance at p < 0.05

The dependent variable is logged gross bilateral aid amounts. Replication based on Bueno de Mesquita and Smith (2009). Unit of analysis is the
donor-recipient-year and all models comprise recipient fixed effects.

Table 6: Explaining Gross Bilateral Aid (logged), 1960-2001
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In the remaining models in Table 6 we replicate Bueno de Mesquita and Smith’s
(2009, 328 (model 2)) analysis, first by focusing on those countries that can be covered
with EPR-data (Model 3). As the results show, this has no substantive effect on the
results, even though it slightly reduces the number of observations. In Model 4 we
replace the original measure for W with the one relying on information from the EPR
data. This has as a consequence that the donor’s W now has a positive and statistically
significant coefficient as expected by Bueno de Mesquita and Smith (2009). Regarding
the effect of the recipient’s W we find again a curvilinear effect as in the original
model, but its marginal effect is always negative for all values of W . This is illustrated
in Figure 4 (right panel). It is worth noting that this corresponds to the effect that
Bueno de Mesquita, Smith, Siverson and Morrow (2003, 483f) expected in their earlier
work. This also applies to Model 5 in Table 6 for which we used all the observations
available from the EPR-dataset.

As for the results obtained when only focusing on countries in which there are
politically relevant ethnic groups (Model 6) these do hardly differ from those obtained
for Model 4. Thus, the differences between the results obtained from models using the
original measure forW and those obtained with our measure appear not to be sensitive
to different sample specifications.

Again, as for the previous replication, the question arises whether the results ob-
tained based on our proposed measure are more valid than those obtained with the
original measure. As neither S nor the loyalty norm W/S appear among the inde-
pendent variables in Bueno de Mesquita and Smith’s (2009, 328 (Model 2)) model,
analyzing the residuals as a function of the relative values of these variables is hardly
useful. Nevertheless, Table 6 provides one piece of information in favor of our pro-
posed measure, namely the adjusted R2 values for Models 3 and 4. As these values are
obtained exactly on the same samples (asR2 are sample-specific) the higher values ob-
tained in Model 4 suggests that our proposed measure for W provides a better fit to the
data. As for the previous replication we carried out again a series of cross-validations
in the same manner as above. Figure 5 shows again that the root of the mean squared
prediction error is on average larger for the model using the original measures for W ,
than the one stemming from ourW measures. For all cross-validation based on Monte-
Carlo simulations the 95% confidence interval excludes the value of 0, as it also does
for the 10-fold cross-validation.26 Consequently these cross-validations suggest that

26It is useful to note that for a larger number of folds the confidence intervals of the differences in
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Figure 4: Curvilinear effect of recipient’s W on aid received

using our proposed measure for W yields improved predictions.
To assess whether these findings obtained in replications of existing studies also

materialize in analyses relying on a more conventional and recent empirical specifica-
tion, we compiled a more up to date dataset that covers the years 1967-2009. We add
the coalition size measures to a parsimonious specification that is based on widely used
variables in recently published aid allocation papers (. Faye and Niehaus, 2012; Diet-
rich, 2013; Acht, Mahmoud and Thiele, 2015; Bermeo and Leblang, 2015; Kersting
and Kilby, 2016; Bueno de Mesquita and Smith, 2016) We use information on net
bilateral aid commitments from the OECD and obtained the original measures of S
and W from the replication dataset of Smith (2016). As in the study by Bueno de
Mesquita and Smith (2009) we use the W of the donor country and W and W 2 of
the recipient country as additional explanatory variables. We also use the same lag
structure as Bueno de Mesquita and Smith (2009) for all relevant variables and lag the

prediction errors comprise the value of 0. Consequently, the choice of the number of folds in cross-
validations is not as innocuous as Ward, Greenhill and Bakke (2010, 370) seem to imply.
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Figure 5: Comparison of prediction errors based on k-fold and Monte-Carlo cross-
validations

remaining ones. Specifically, we include the following covariates: (logged) per capita
income and (logged) population (World Bank, 2017), historic colonial relationships
and geographic distance (Mayer and Zignago, 2011), and as indicator for preference
alignments we use the κ measure provided by Häge and Hug (2016), which is based
on all resolution votes at the United Nations General Assembly (UNGA) (for a more
detailed discussion of this measure, see Häge, 2011).

Table 7 reports the results of these estimations based on a specification with only
recipient fixed effects (as in Bueno de Mesquita and Smith, 2009) (models 1 and 2)
and a specification using donor, recipient and year fixed effects (models 3-6).27 For
the first two models with recipient fixed effects we find a negative (though statistically
insignificant) effect of the donors’ W on the amount of aid, independent of using the

27The model also includes an indicator for whether the aid flow, in a particular year from a donor to a
recipient was 0 or negative. As the dependent variable is the logged amount of aid, the log is undefined
for these values and was set to 0. Adding this indicator variables assures that the functional form is not
unduly affected by the coding decisions for 0 or negative values for net aid.

27



RFE, all D-,R-,YFE, all D-,R-,YFE, ethnicity relevant
W WEPR W WEPR W WEPR

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Donor coalition W −0.364 −5.376 0.772∗ 1.659∗ 1.194∗ 1.180

(1.446) (2.812) (0.346) (0.797) (0.451) (1.208)
Ln(Donor GDP p.c.) 1.936∗ 2.001∗ 3.304∗ 3.312∗ 3.966∗ 3.967∗

(0.644) (0.512) (0.336) (0.336) (0.695) (0.688)
Recipient coalition Wt−1 0.530∗ 1.565∗ 0.298 1.640∗ 0.381 1.159∗

(0.189) (0.366) (0.166) (0.404) (0.241) (0.464)
Recipient coalition W 2

t−1 −0.337 −0.842∗ 0.189 −0.944∗ 0.004 −0.611
(0.240) (0.312) (0.202) (0.344) (0.295) (0.382)

Ln(Recipient GDP p.c.)t−1 2.936∗ 3.034∗ 1.818∗ 2.056∗ 1.851∗ 2.050∗

(0.585) (0.546) (0.462) (0.480) (0.621) (0.641)
Ln(Recipient GDP p.c.)2t−1 −0.245∗ −0.248∗ −0.154∗ −0.168∗ −0.156∗ −0.168∗

(0.045) (0.041) (0.035) (0.037) (0.047) (0.048)
Ln(Recipient population) −1.965∗ −1.715∗ 0.284 0.187 0.457 0.378

(0.625) (0.493) (0.289) (0.295) (0.303) (0.300)
UN alignment κt−1 −0.520 −0.204 0.378∗ 0.430∗ 0.279 0.306

(0.427) (0.350) (0.175) (0.174) (0.243) (0.240)
Former Colony 2.703∗ 2.699∗

(0.341) (0.361)
Ln(Distance) −0.326 −0.390

(0.305) (0.287)
No aid −1.125∗ −1.167∗ −0.702 −0.699 −0.702 −0.689

(0.340) (0.280) (0.370) (0.368) (0.409) (0.410)
N 43262 43262 43262 43262 27426 27426
adj. R2 0.142 0.182 0.017 0.016 0.009 0.008
Resid. sd 2.087 2.038 1.791 1.791 1.808 1.809
Notes: Standard errors (clustered by recipient) in parentheses. ∗ indicates significance at p < 0.05
The dependent variable is logged net bilateral aid commitments. Unit of analysis is the donor-recipient-year and
all models comprise recipient fixed effects, while the last four also comprise donor and year fixed effects.

Table 7: Explaining Net Bilateral Aid Commitments, 1967-2009

original or EPR-based measures. Similarly, we find in both cases a curvilinear effect
of the recipients’ W which first increases and then decreases, although the decrease is
statistically significant for the EPR measure only.

For the more stringent models with donor and year fixed effects added to the basic
model, which removes the two time-invariant variables (former colonies and distance)
(models 3 and 4) we find the theoretically expected positive effect of the donors’ W
independent of the measure we use. For the effect of the recipients’ W we only find a
significant curvilinear effect if we use our measure ofW based on the EPR data. These
relationships are depicted graphically in 8. The left-hand panel nicely shows that when
the original measure of W is used, an increase in the values of this variable leads to
a monotonic increase in aid. When our measure is used (right-hand panel) we find a
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Figure 6: Curvilinear effect of recipient’s W on aid received

curvilinear effect, suggesting that for very high values of W aid actually decreases.
In line with the theory about policy concessions, UN alignment increases with the
amount of aid received. Finally, the last two models (5-6) look only at those donor
countries where relevant ethnic groups exist while keeping all fixed effects. These
models largely confirm these findings, even though the coefficient for the donors’ W
is no longer statistically significant.

Again, as for the replication studies we need to assess whether there is evidence
suggesting that our proposed measures are preferable. The fit measures depicted in Ta-
ble 728 suggest that our W s only perform better when no donor and year fixed effects
are used. As soon as these additional fixed effects are introduced, the fit measures for
the two sets of models are almost identical and if there is a difference, it is to the disad-
vantage of our measures. Nevertheless, we perform again cross-validations focusing,
for simplicity’s sake, on three k-fold cross-validations. Again we depict in Figure 7

28For the adjusted R2 we rely on the within variance.
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Figure 7: Comparison of prediction errors based on k-fold cross-validations

the difference in the root of the mean squared prediction errors between the original
measures and ours. The three cross-validations show again, that on average using our
measures leads to smaller root means squared prediction errors. The differences, how-
ever, are only significant for a 10-fold cross-validation.

Finally, Table 8 reports the results of an extension based on an argument by Bueno
de Mesquita and Smith (2009). More specifically, these authors argue that donors have
no need to “buy policy concessions” from countries with similar preferences as theirs,
while if these preferences differ too much, then the price is likely to be high.29

For reasons not completely transparent for the reader Bueno de Mesquita and Smith
(2009) add this variable without interacting it with the other “cost” measure, namely

29In their study Bueno de Mesquita and Smith (2009) do find a curvilinear effect of the alignment
between donor and recipient based on alliance information, but the inflection point, from an increasing
effect to a decreasing effect occurs at the extreme end of the distribution of the alliance measure (which
is to start with distributed in a very skewed way). More precisely in models 3 and 4 of their table 1
(Bueno de Mesquita and Smith, 2009, 328) only less than 2 %, resp. barely 3 % of the observations
have such high values for the alignment measure that they lead to a decrease in aid.
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RFE, all D-,R-,YFE, all D-,R-,YFE, ethnicity relevant
W WEPR W WEPR W WEPR

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Donor coalition: W −0.311 −5.393 0.764∗ 1.693∗ 1.182∗ 1.218

(1.450) (2.812) (0.348) (0.785) (0.450) (1.181)
Ln(Donor GDP p.c.) 1.950∗ 2.021∗ 3.295∗ 3.306∗ 3.931∗ 3.941∗

(0.647) (0.515) (0.332) (0.333) (0.683) (0.673)
Recipient coalition Wt−1 0.578∗ 1.099∗ 0.343 1.409∗ 0.453 1.024

(0.257) (0.520) (0.233) (0.431) (0.370) (0.619)
Recipient coalition W 2

t−1 −0.274 −0.493 0.049 −0.787∗ −0.125 −0.429
(0.291) (0.414) (0.247) (0.337) (0.466) (0.477)

Ln(Recipient GDP p.c.)t−1 2.990∗ 3.165∗ 1.811∗ 2.099∗ 1.831∗ 2.135∗

(0.569) (0.551) (0.465) (0.497) (0.615) (0.685)
Ln(Recipient GDP p.c.)2t−1 −0.249∗ −0.256∗ −0.153∗ −0.170∗ −0.154∗ −0.174∗

(0.044) (0.041) (0.035) (0.037) (0.045) (0.051)
Ln(Recipient population) −1.912∗ −1.680∗ 0.290 0.197 0.474 0.376

(0.620) (0.487) (0.279) (0.297) (0.286) (0.300)
UN alignment κt−1 0.787 0.503 0.601 1.295 0.725 2.622

(0.911) (1.531) (0.606) (1.541) (0.826) (2.049)
UN alignment κ2t−1 −1.468 −1.962 −0.562 −2.090 −0.714 −4.010

(0.890) (1.932) (0.684) (1.829) (0.777) (2.359)
UN alignment κt−1× 1.005 2.059 −0.870 −1.338 −0.599 −4.020
Recipient coalition Wt−1 (1.766) (4.402) (1.751) (4.885) (2.416) (6.954)
UN alignment κt−1× −2.478 −1.809 1.398 0.781 0.634 1.781
Recipient coalition W 2

t−1 (2.542) (3.509) (1.932) (3.838) (2.712) (5.704)
No aid −1.069∗ −1.180∗ −1.135 −0.706 −0.705 −0.699

(0.340) (0.279) (0.368) (0.368) (0.408) (0.416)
UN alignment κ2t−1× −2.439 0.632 1.165 4.400 0.200 9.228
Recipient coalition Wt−1 (2.726) (5.972) (2.188) (6.483) (2.711) (9.334)
UN alignment κ2t−1× 4.101 −0.024 −1.199 −2.692 0.357 −5.468
Recipient coalition W 2

t−1 (3.820) (4.869) (2.388) (5.206) (3.164) (7.928)
N 43262 43262 43262 43262 27426 27426
adj. R2 0.145 0.183 0.017 0.017 0.009 0.009
Resid. sd 2.086 2.037 1.791 1.791 1.808 1.808
Notes: Standard errors (clustered by recipient) in parentheses. ∗ indicates significance at p < 0.05
The dependent variable is logged bilateral aid amounts. Unit of analysis is the donor-recipient-year and
all models comprise recipient fixed effects, while the last four also comprise donor and year fixed effects.

Table 8: Explaining Gross Aid
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the recipient’s W . As both measures are assumed to have curvilinear effects, omitting
interaction effects is likely to lead to a misspecification of the model. For this reason
we use not only our alignment measure and its square, but also the interactions of these
variables withW andW 2 as additional regressors to assess how preference alignments
affect the effect of W

The results depicted in Table 8 show very similar results for the donors’ W as
those reported in Table 7, namely that the positive effect materializes only with donor
fixed effects. Regarding the recipients’ W the coefficients are more difficult to inter-
pret because of the interaction with the UN alignment measure. For this reason we
depict in Figure 8 how for the different values of κ (i.e., the extent to which there is
preference alignment between donor and recipient) the marginal effect of the recipi-
ents’ W changes. Figure 8 nicely shows that increasing voting alignment depresses
the marginal effect of W . The latter (left-hand panel) increases almost linearly if the
voting alignment is at its lowest value. As voting alignment increases, the marginal
effect becomes negative, especially so for larger values of W . For the highest value
of W the confidence intervals for the curves linked to the two extreme values for κ,
namely -0.01 and 1 fail to overlap.30 For our measure of W (right-hand panel) we find
again the curvilinear effect of W . For low values of our voting alignment measure
we find a monotonic and positive relationship, implying that “bitter enemies” only get
aid if their winning coalition is large. As preference alignment increases, the marginal
effect of W becomes negative, however, it remains negative (and increasing in abso-
lute value) over the full range of W . Consequently, these results seem to suggest that
“friends” are less rewarded as their W increases.

Finally, for completeness’ sake we depict in Figure 9 three cross-validations based
on models 3 and 4 from Table 8. The figure underlines what we have seen in Figure
7, namely that our measure leads to smaller root mean squared prediction errors, and
these differences are statistically significant if we consider 10-fold cross-validations.

30Needless to say, that for some smaller values of W there is still a significant difference, as the
overlap of the 95% confidence intervals does not imply statistically insignificant differences.
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Figure 9: Comparison of prediction errors based on k-fold cross-validations
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5 Discussion and Conclusion

The measures used by Bueno de Mesquita, Smith, Siverson and Morrow (2003) for
their central concepts of selectorate and winning coalition have been criticized by mul-
tiple scholars. In this paper, we proposed alternative measurements of W and S which
fulfill three conditions: (i) they span both democracies and dictatorships by offering
continuous measures, and (ii) they avoid unrealistic cases in which W > S or (iii)
where S = 0. We believe that our measure succeeds on all three counts. Although
no objectively valid way exists that would decide which measure is more appropriate,
our empirical tests based on models of foreign aid allocation derived from the selec-
torate theory demonstrate the usefulness of our indicators. In both replications, when
focusing on the observations for which both proposed measures can be derived, our
measures lead to a better fit of the model to the data. In addition, cross-validations
provide consistent evidence in favor of our proposed measures, even though the differ-
ences fail to reach statistical significance for one of the analyses, namely the one with
fewer observations and a more complicated empirical model.

Nevertheless some caveats remain. First, our measures presume that ethnic divi-
sions and processes of exclusion and discrimination underlie political processes. Our
measure will perform less well where non-ethnic cleavages predominate. Second, our
actor-centered measure of W and S does not comply with Bueno de Mesquita, Smith,
Siverson and Morrow’s (2003) demand for institution-based measures. Nevertheless,
Bormann, Cederman, Gates, Graham, Hug, Strøm and Wucherpfennig (2014) demon-
strate that formal power-sharing institutions compiled by Strøm, Gates, Graham and
Strand (2017) considerably affect EPR-based measures of ethnic coalitions.31 Finally,
while we obtain similar findings for some analyses as Bueno de Mesquita, Smith,
Siverson and Morrow (2003) and Bueno de Mesquita and Smith (2009), we do not
reproduce all their findings. Some of our results are more in line with the theoretical
predictions, while others contradict them. Nevertheless, we believe that the empirical
measures of the size of the selectorate and the winning coalitions introduced in this
paper improve on earlier efforts.

31Bormann, Cederman, Gates, Graham, Hug, Strøm and Wucherpfennig (2014) note also, however,
that formal institutions are not the only conduit through which ethnic power-sharing can come about.
Thus, their analysis reflects in part the fact that non-institutional aspects of authoritarian politics as
highlighted by Gallagher and Hanson (2015) still play a role (see also Roessler, 2011; Roessler, 2016;
Roessler and Ohls, 2017 (forthcoming)).
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Appendix

In table 9 we list the countries covered in the analysis underlying table 4 in the main
text, while table 10 reports the descriptive statistics of the data underlying the analyses
reported in tables 7 and 8.

country n original n replication
Albania 4 4
Algeria 5 5
Argentina 4 4
Australia 26 26
Austria 5 5
Bahamas 26 0
Bahrain 18 9
Bangladesh 1 1
Barbados 20 0
Belarus 7 7
Belgium 29 29
Bhutan 11 11
Bolivia 6 6
Botswana 20 20
Brazil 7 7
Bulgaria 1 1
Burkna Faso 4 4
Burundi 9 9
Cameroon 13 13
Canada 27 27
Ceylon 1 1
Chad 4 4
Chile 13 13
Colombia 6 6
Comoro IS 1 0
Congo 5 5
Congo DR 1 1
Congo Rep 2 2
Costa Rica 13 13
Cote D’ivor 6 6
Cyprus 8 8
Czech Rep 7 7
Denmark 8 8
Domin Rep 2 2
Egypt 2 2
El Salvador 3 3
Estonia 4 4
Eth’pia PDR 6 6
Ethiopia 6 6
Fiji 21 21
Finland 28 28
Gambia 10 10
Georgia 3 3
Germany 9 0
Ghana 17 17
Greece 19 19
Guatemala 1 1
Guyana 16 16
Haiti 4 4
Hungary 16 16
Iceland 27 0
India 26 26
Indonesia 28 28
Ireland 3 3
Israel 28 28
Italy 13 13
Jamaica 6 6
Japan 4 4
Jordan 25 25
Kazakhstan 3 3
Kenya 7 7
Korea Rep 28 28
Kyrgyzstan 1 1
Latvia 6 6
Lebanon 6 6
Lesotho 9 9
Lithuania 3 3
Luxembourg 25 0
Madagascar 8 8
Malagasyr 4 4
Malawi 14 14
Malaysia 15 15
Maldive IS 14 0
Mali 4 4
Malta 26 0
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Mauritius 28 28
Mexico 26 26
Moldova 5 5
Mongolia 7 7
Morocco 25 25
Namibia 4 0
Nauru 1 0
Nepal 19 19
Netherlands 12 12
New Zealand 29 29
Nicaragua 10 10
Nigeria 5 5
Norway 28 28
Oman 25 25
Pakistan 25 25
Panama 7 7
Papua New G 25 25
Paraguay 11 11
Peru 6 6
Philippines 28 28
Poland 6 6
Portugal 6 6
Rhodesia 4 4
Romania 1 1
Russian Fed 2 2
Rwanda 9 9
Senegal 10 10
Seychelles 4 0
Sierra Leo 23 23
Singapore 29 29
Slovak Rep 4 4
Slovenia 7 7
So Africa 12 12
Solomon Is 7 0
Spain 26 26
Sri Lanka 28 28
St Vincent 14 0
Suriname 6 0
Swaziland 12 11
Sweden 12 12
Switzerland 23 23
Tajikistan 1 1
Thailand 29 29
Togo 5 5
Trinidad 3 3
Tunisia 29 29
Turkey 27 27
Uganda 1 1
UK 28 28
Uruguay 23 23
US 28 28
Vanuatu 12 0
Venezuela 17 17
Westn Samoa 1 0
Zaire 25 25
Zambia 10 10
Zimbabwe 18 18
total 1646 1439

Table 9: Countries covered in analysis on Who get’s aid . . . ?
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Mean Variance Skewness Kurtosis Min Max N
Ln (aid) 1.37 5.92 -0.18 -0.56 -4.61 9.91 43262
Donor coalition W 0.99 0.00 -6.80 59.97 0.25 1.00 43262
Ln(Donor GDP p.c.) 10.46 0.12 -0.13 1.29 9.17 11.63 43262
Recipient coalitiont−1 0.53 0.07 -0.43 -0.81 0.00 1.00 43262
Recipient coalition2

t−1 0.35 0.07 0.40 -0.53 0.00 1.00 43262
Ln(Recipient GDP p.c.)t−1 7.35 1.20 0.23 -0.62 4.81 11.65 43262
Ln(Recipient GDP p.c.)2t−1 55.24 271.00 0.53 -0.20 23.12 135.79 43262
Ln(Population) 16.28 2.33 0.54 0.53 12.83 21.01 43262
UN alignment (κ)t−1 0.18 0.06 1.55 1.36 -0.09 1.00 43262
Donor coalitioneprt−1 0.96 0.01 -2.88 7.30 0.57 1.00 43262
Recipient coalitioneprt−1 0.79 0.06 -1.26 0.50 0.02 1.00 43262
Recipient coalition2

eprt−1
0.69 0.10 -0.79 -0.72 0.00 1.00 43262

Table 10: Descriptive statistics
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