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Abstract

We develop a model to study coalitions that extract the resources of outsiders.
The players in our model are endowed with power and resources. The ruling coalition
plunders outsiders, distributes the plundered resources among its members, and
guarantees that insiders’ resources remain safe. Our analysis focuses on the resilience
of the equilibrium ruling coalition to exogenous shocks affecting the power and
resources of both insiders and outsiders, as well as the intensity of plundering.
We show that a coalition with a classical hierarchical structure—where power and
resources are equal within each “rank” but strictly higher in higher ranks—produces
greater resilience to external shocks affecting outsiders’ power and resources. The
only exception arises when plundering intensity is relatively weak, in which case
the internal distribution of power and resources does not affect external resilience.
Our final results provide insights into how the intensity of plundering impacts the

internal and external resilience of ruling coalitions across political environments.
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1 Introduction

Coalition formation is always challenging (Ray and Vohra (2015a)), and a “plundering

coalition” is no exception. For such a coalition, the wealth they can distribute among
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coalition members is plundered from the outsiders. This setup applies to a wide range
of important social phenomena, such as an army that plunders the civil society, or an
oligarchical government that extracts from its citizens (Puga and Trefler (2014); Xu
(2018); Sanchez De La Sierra (2020); Henn et al. (2024)). We formally study the problem
to form a coalition whose primary objective is to plunder outsiders. To our knowledge,
this is the first such attempt in coalition formation games. Our model yields a series
of novel results. Central to our model, we study the resilience of a plundering coalition
against shocks to outsiders, which justifies the key organizational principle of hierarchy
for an effective army or a stable oligarchy. We also propose a new methodology to analyze
the resilience of an equilibrium coalition against exogenous shocks.

Our model features a society of finitely many individuals, each endowed with power
and wealth. A coalition is “winning” if its aggregate power exceeds a supermajority
threshold.! The game opens with an initial winning coalition, whose members sequen-
tially propose alternative coalitions. A proposal is adopted—and the proposed coalition
becomes the ruling coalition—if it commands a supermajority of power and is accepted
by all of its members. If no proposal succeeds, the initial coalition rules by default. The
ruling coalition then defeats the outsiders, plunders their wealth, and distributes the
spoils among its members.

We are primarily interested in the properties of the ruling coalition. The ruling
coalition is shaped by the following trade-off: admitting a new member raises the power
of the coalition, which can plunder more wealth from defeated outsiders; but the new
member is also costly because the coalition cannot plunder the wealth of the new member
anymore. We show that the ruling coalition which optimally balances this trade-off exists,
is unique, and admits a clean axiomatic characterization.

For the equilibrium ruling coalition, we then characterize a necessary and sufficient
condition, which prepares our central analysis of coalitional resilience. The ruling coali-
tion must outperform, in terms of plunder, two classes of alternatives: its own sub-
coalitions, and any alliance between one of its sub-coalitions and a subset of outsiders.
These two conditions motivate two distinct notions of resilience. A coalition is more inter-
nally resilient if it is more likely to survive exogenous shocks to the power and resources
of its own members. It is more externally resilient if, holding its members’ characteristics
fixed, it is more likely to survive exogenous shocks to the power and resources of outsiders.

To understand the conditions of high external resilience, we conduct a thought ex-
periment. Take any two coalition members and make them more homogeneous: transfer

power from the stronger to the weaker, or wealth from the richer to the poorer, without

IFormally, a coalition is winning if its aggregate power exceeds 8 fraction of society’s total power,
with § > 1/2. Notice that here the super-majority refers to power, not to votes.



flipping their relative ranks. This transfer holds the characteristics of the ruling coalition
constant, so it is still the unique ruling coalition. But importantly, such a transfer re-
duces the risk of the more threatening member with stronger power or lower wealth. After
the transfer, the ruling coalition becomes more resilient to any alliance between a sub-
coalition that includes the more threatening member and any subset of outsiders, where
the outsiders are subject to any possible perturbation of their resources and power. At the
same time, the ruling coalition is equally resilient to an alliance between a sub-coalition
that includes the less threatening member and any subset of outsiders. Therefore, the
ruling coalition becomes more externally resilient if two of its members become more
homogeneous.

It is important to note that the analysis does not imply that absolute equality maxi-
mizes external resilience. Instead, the analysis implies that more externally resilient than
others is a ruling coalition of a classic hierarchical structure. Such a hierarchical coalition
is partitioned into well-defined “ranks.” Within each “rank,” all members are absolutely
equal with each other; but higher “ranked” members are both richer and more powerful
than lower ranked members. Once such a hierarchy emerges, it is not possible to fur-
ther improve external resilience through an operation of transfer as above. Our analysis
therefore offers a justification for the classical hierarchical structure of many organiza-
tions, such as armies and bureaucracy, by their unique capacity in bearing changes to
its enemies/subjects. This justification is, as far as we know, novel, in contrast to the
conventional emphasis on the advantage of a hierarchical structure in incentive-alignment
(Qian (1994); Mookherjee (2013)) or division of labor in (Garicano (2000); Garicano and
Rossi-Hansberg (2015)).

Finally, we study how internal and external resilience respond to changes in the plun-
dering technology. A stronger plundering technology increases the cost of keeping a player
inside the ruling coalition, since insiders’ wealth is protected from extraction. This shifts
members’ preferences toward more exclusive alternatives—smaller, less powerful, and
poorer sub-coalitions—and away from more inclusive ones. Because the internal threats
to the ruling coalition are precisely these exclusive sub-coalitions, stronger plundering
lowers internal resilience. In short, it makes the coalition harder to hold together.

For the external resilience of the ruling coalition, a stronger plundering technology
is a double-edged sword. It makes exclusive alternatives involving small segments of
society more threatening, but makes inclusive alternatives involving broader segments of
society less threatening. As a result, the effect on external resilience depends on which
alternatives are more likely to arise under external shocks. If shocks are more likely to
generate exclusive alternatives, stronger plundering lowers external resilience. If shocks

are more likely to generate inclusive alternatives, it raises external resilience. This implies



that, in a power-light plundering environment, the ruling coalition may be more resilient
to a stronger and wealthier opposition than to a weaker and poorer one.

Lastly, although the effect of plundering intensity on external resilience generally de-
pends on the internal configuration of power and resources within the ruling coalition,
we identify a broad class of political environments in which this is not the case. In
these environments, plundering is power-intensive—for example, because property rights
are better protected. In particular, for every exclusive alternative, there exists a more
threatening inclusive alternative. As a result, external resilience depends only on how
plundering intensity affects the attractiveness of inclusive alternatives. Since stronger
plundering makes inclusive alternatives less attractive, it always increases external re-
silience in such environments. Thus, in power-intensive plundering environments, stronger
plundering creates a trade-off between external and internal resilience: it increases ex-
ternal resilience but lowers internal resilience, regardless of how shocks are distributed.
This implies that even imperfect property rights—which do not fully prevent plundering
by insiders—may hinder the ruling coalition from achieving both internal and external
stability when plundering technology changes. By contrast, in power-light plundering
environments, a change in plundering intensity may alleviate both internal and external

threats to the ruling coalition.

1.1 Relevant Literature

Our paper is relevant to a few strands of literature. The literature on coalition formation
largely focus on characterizing the equilibrium coalition (Acemoglu et al. (2008); Ray and
Vohra (2015b); Battaglini (2021)), or define stability mainly by incorporating the notion
of “farsightedness” (Harsanyi (1974); Ray and Vohra (2015¢)). We instead take one step
further by analyzing the resilience of the equilibrium coalition against exogenous shocks.
By doing so, we make a methodological contribution by proposing a simple framework
to analyze the resilience of the equilibrium coalition. This novel focus on resilience also
uncovers a lot of new substantive insights.

We bring together the two strands of literature on coalition formation and organi-
zational economics of hierarchy. FExisting literature usually focus on how a hierarchy
may improve incentive-alignment or division of labor (Qian (1994); Qian et al. (2006);
Mookherjee (2013); Garicano (2000); Garicano and Rossi-Hansberg (2015)). We offer a
new justification for hierarchy: we show that a hierarchy is uniquely resistant to arbitrary
exogenous changes to the characteristics of individuals outside the hierarchy. Our novel
justification might be relevant to many hierarchies where the characteristics of outsiders
are a first order concern, such as armies and fiscal bureaucracies (Besley and Persson
(2009); Xu (2018); Sanchez De La Sierra (2020); Henn et al. (2024)).
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Our model also makes novel contributions to a few central debates in political economy.
First, political economists have uncovered that the interaction between power and wealth
is a fundamental thread in political economy (Acemoglu and Robinson (2008); Dal Bo
and Dal Bo (2011); Dal Bo et al. (2022); Acemoglu and Robinson (2013)). We contribute
to this literature by an in-depth analysis of the power-wealth trade-off through the lens
of coalition formation, the first ever attempt to our knowledge. It is through the coalition
analysis that we uncover the innovative insight on the unique resilience of a hierarchical
organization.

Our analysis also contributes to the burgeoning literature on political economy of non-
democracies (Egorov and Sonin (2024)). Specifically, our analysis of internal and external
resilience engages with the literature that addresses the trade-offs that authoritarian
states resolve while dealing with internal or external threats to their rule. A strand of
literature studies the loyalty-competence trade-off, i.e., how autocratic states balance the
competence of their officials against their loyalty to prevent internal dissent (Besley and
Kudamatsu (2007); Egorov and Sonin (2011); Jia et al. (2015); Zakharov (2016); Bai and
Zhou (2019); Mattingly (2024)). Another strand of literature focuses on external problems
such as mass protests, or propaganda (Wintrobe (1990); Wintrobe (2000); Konrad and
Skaperdas (2007) Egorov et al. (2009); De Mesquita (2010); Yanagizawa-Drott (2014);
Shadmehr (2018)). There are many trade-offs the dictators resolve while tackling external
threats, for instance, the one between “informational openness” and “security” (Lorentzen
(2013); Gehlbach and Sonin (2014); Lorentzen (2014); Guriev and Treisman (2019);
Enikolopov et al. (2020)). Through the novel lens of coalition formation, we contribute to
this literature by showing how the internal and external threats are related. In particular,
we identify the condition for a trade-off between internal and external resilience driven by
the process of coalition formation. Additionally, we provide insights into when this trade-
off does not hold, and the characteristics of oppositions that can benefit an autocratic
state engaging in intensive plundering.

The remainder of the paper is organized as follows. Section 2 introduces the model.
Section 3 presents the preliminary analysis of the coalition formation game. Building on

Section 3, we proceed by studying the resilience in Section 4. Section 5 concludes.

2 Environment

The society consists of a finite set of players N = {1,2,...,n}, and 2V denote the set of
all subsets of N. Time is finite and indexed by t € {1,2,...,T}. The players are endowed



with a pair of power p and resources x, specified by the mappings

p(): N =Ry,
ZE() N — R++.
We refer to p; := p(i) and x; := z(i) as the political power and resources of individual

1 € N. A coalition is any non-empty subset I C N, and each player belongs to at most

one coalition at any stage of the game. The power and resources of any coalition I C N

are
Pr = Zpi and Xj:= Zm,
icl il
In particular, Py := Y ..y pi and Xy = >,y x; are the power and resources of the

society. A coalition [ is a winning coalition if P; > Py, where 5 € (1/2,1] is a fixed
supermajority requirement for power so that the winning coalition can defeat all outsiders.
Note again that the supermajority requirement applies to power, not to votes. Denote the
set of all winning coalitions by W. There is a baseline payoff function U : N x W — R
that, for any player i € N, assigns the payoff U;(I) if the winning coalition I € W
becomes the “ruling coalition.” We also write U (i, I) := U;(I).

A ruling coalition of our model is necessarily a winning coalition. As the key novelty
of our setup, a ruling coalition can only plunder outsiders, while the resources of its
members are safe. This creates a central trade-off for our model. A new member who is
brought into the ruling coalition strengthens its capability to plunder outsiders, but the
ruling coalition loses the opportunity to plunder this new member. This key trade-off is

formally captured by Assumption 1.

Assumption 1. [Payoffs| For anyi € N and I € W, U;(I) := z; + w;(I), where w;(-)

satisfies the following properties:

1. (Trade-off) If I € W\ {N} and i € I, we have w;(I) = G;(Pr, X;) > 0, where
Gi(+,+) : [BPN, Py) x [0, XN) = Ry is a function continuous in P; and X, satis-

fying the following conditions.

(a) ForallI and I' € W\{N} with P = Py, ifi € I andi € I', then G;(P;, X;) >
Gi(Pp, Xp) if and only if X; < Xp.

(b) For all I and I' € W\ {N} with X; = Xp, ifi € I and i € I', then
Gi(P],X[) > Gi(P]/,X[/) Zf and only ZfP[ > Pp.

2. If e W\ {N} and i ¢ I, then w;(I) < 0.

3. Foralli e N, w;(N) =0.



Assumption 1 establishes important primitives of the model. Part 1 introduces the

key primitive, the function
Gi(+, ).

The function G;(+,-) ranks the plundered resources of any individual across non-trivial
ruling coalitions of which she is a member.? Part 1(a) says that between ruling coalitions
with equal power, players prefer the one with fewer internal resources, which permits
more external resources for plundering. Meanwhile, between ruling coalitions with equal
resources, players prefer the one with larger power (Part 1(b)), as it strengthens the
ruling coalition in extracting resources. Both Part 1(a) and Part 1(b) imply that when
the ruling coalition is not the grand coalition NN, insiders obtain strictly positive payoffs
from plundering outsiders. Together with Part 2, this implies that inclusion in the ruling
coalition strictly benefits insiders relative to their initial resources, while exclusion strictly
harms outsiders relative to their initial resources. Part 3 states that the players’ payoff
from the plundered resources is zero when the ruling coalition is NV, since there are no
outsiders to plunder.

Under Assumption 1, a ruling coalition is fully characterized by its power and re-
sources. This keeps the model tractable by eliminating the complexities that arise when
the specific combination of players inside the ruling coalition also matters. For the rest
of this paper, we thus write G;(Pr, X;) for player i’s plunder gains in coalition I. As-

sumption 1 immediately yields the following lemma.

Lemma 1. Under Assumption 1, any playeri € N has strictly increasing and continuous
indifference curves over (P, X). The variables P and X are the aggregate power and

resources of ruling coalitions that include the player i; (P, X) € [8Pn, Py) X [0, Xx).

The following assumption imposes essentially common preferences for players over
coalitions, which simplifies notations throughout the paper. We later show that the main

results continue to hold under a considerably weaker assumption.

Assumption 2. For all I € W and all i € I, Gi(Pr,X;) = g(i)G(Pr, X1), where
g(i) > 0.

Under Assumption 2, there are two components in a player’s preference over rul-
ing coalitions that include the player: an idiosyncratic component ¢(i) and a common
component G(Py, X;), which depends on the aggregate powers and resources of the coali-

tion, (P, X;). This assumption implies that for all players, the indifference curves over

2For example, one can view G;(Pr, X1) as a combination of a plundering component F(I) : W — R,
and a share component I1(i, I) : N x W — [0, 1], i.e., Gi(Pr, X1) :=II(4, ) F(I) is the share allocated to
individual ¢ within the coalition I from plundered resources F'(I).
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Figure 1: Identical indifference curves under Assumption 2

the coalitions containing them are the same and determined by the function G(-) (Fig-
ure 1). In other words, for any ruling coalitions I,I’ € W and any i,j € I N 1I', we
have U;(1) > U;(I') if and only if U;(1) > U;(I"), i.e., the preferences of players over any
pair of ruling coalitions including them are identical. We slightly abuse the notation and

denote:
G(I) = G(P],X}),

The function G(I) is particularly useful to characterize equilibrium coalition and its

resilience.

Discussion on Assumption 2. Appendix B microfounds Assumption 2. It holds, for
instance, when insiders’ payoffs decompose as w; (1) = I1;(1)F(I), where II;(I) is an intra-
coalition share (e.g., proportional to p;/Pr) and F(I) is the coalition’s total extractable
surplus, depending only on aggregate characteristics (P;, Xy — X).

Assumption 2 is also not essential. All results carry through under a weaker condition
requiring preference consistency only on the set of “potential ruling coalitions” Z, defined
later in Definition 3.1.> This weaker condition is also natural: since we focus on the
survival of the ruling coalition under external shocks, it is reasonable to require that
members weakly prefer to be in that coalition before any shock occurs—otherwise external

resilience is trivially zero.

Definition 1. Fiz a function G(-,-) that satisfies Assumption 1. For any ruling coalition
I, denote the indifference curve through I by X := H(P), which is implicitly defined by

3As we will see, the proofs invoke preference comparisons only among coalitions in Z and the sub-
coalitions and deviation coalitions generated by Z that enter the resilience constraints.



G(P,X) =G(P;, X)).

Throughout the paper, we assume that the joint power and resources mapping is
generic in the sense that for all I,1’ € W, we have P; # Pp or X; # Xp.* The following

assumption helps establish the uniqueness results in the subsequent section.

Assumption 3. Fiz the power and resource mappings. Then, for all I,1' € W, we have

G(I) # G(I')5

This assumption implies that players receive strictly different payoffs from different

ruling coalitions involving them.

3 Preliminary Analysis of the Coalition Formation Game

This section establishes existence and uniqueness of the coalitional equilibrium, which
prepares our analysis of its “resilience,” i.e., how the equilibrium responds to exogenous

shocks to players’ power or resources.

3.1 Axiomatic analysis

We begin with an axiomatic analysis. As in Acemoglu et al. (2008) and Acemoglu et al.
(2012), our axiomatic analysis shows that our results are independent of the details
of the agenda-setting and voting protocols in the non-cooperative game introduced in
Section 3.2. The axiomatic analysis will also help characterize the equilibrium of the
non-cooperative game in Section 3.2.

Define a correspondence ¢ : W = 2V, which identifies the set of ruling coalitions
corresponding to each initial winning coalition. We assume that ¢ satisfies the following

axioms:
Axiom 1 (Non-triviality). For any I € W, 0 ¢ ¢(I) and N ¢ ¢(I).
Axiom 2 (Super-majority of Power). For any I € W and any I’ € ¢(I), we have I' € W.

Axiom 3 (Rationality). For any I € W, any I’ € ¢(I), and any I" € W,

I"¢ ¢(I) = GI") < G(I').

“Mathematically, this assumption is without much loss of generality, since the set of vectors

{(Pr,X1)} € Ri‘im that are not generic is the union of finitely many hyperplanes and therefore has
Lebesgue measure zero.

5This assumption is also made without much loss of generality, as the set of functions from R? to R
for which the outputs coincide on a finite set of distinct inputs forms a measure-zero set in the space of
all functions from R? to R.



These axioms are natural and capture the economic forces that give rise to the sub-
game perfect equilibria of the game in Section 3.2. Axiom 1 requires ¢ to map any initial
winning coalition to a non-trivial ruling coalition. Axiom 2 requires any ruling coali-
tion selected by ¢ to be a winning coalition. Axiom 3 imposes payoff-based selection:
if I' € ¢(I), then no winning coalition /” with strictly lower G(-) can be selected, and
conversely any winning coalition with strictly higher G(-) must be selected. Proposition
1 establishes that these axioms pin down a unique mapping under Assumptions 1-2, and

that the correspondence is single-valued under Assumptions 1-3.

Proposition 1. 1. (Ezistence) Under Assumptions 1-2, the unique correspondence
that satisfies Axioms 1-3 is

(1) = arg max G(W).

2. (Uniqueness) Under Assumptions 1-3, the correspondence ¢ is single-valued.

Proposition 1 is straightforward. It shows that the ruling coalition is a winning coali-
tion that maximizes plunder, i.e., it maximizes G(W) among all W € W. Under As-

sumption 3, this coalition is unique.

3.2 The non-cooperative extensive game

We next define the extensive-form complete-information game

I'= (N, ]0>p(')7$(')a{Uz‘(')}ieNaﬂ)7

where N is the set of players, Iy is the initial winning coalition, p(-) and z(-) are the
power and resource mappings, {U;(+) }ien are the payoff functions satisfying Assumption
1 and Assumption 2, and § € (1/2, 1] is the supermajority requirement. The game starts

with the initial winning coalition I, € W, and the steps are as follows:

1. Nature randomly picks an agenda setter a, from the initial winning coalition, with

q =1, where ¢ € {1,...,|Iy|} denotes the round of agenda setting and voting.

2. The agenda setter a, proposes a coalition I, € N. If P;, < 8Py, then the game
proceeds to Step 4. Otherwise, Nature chooses an order of votes and the game

proceeds to Step 3.

3. The voting process begins. The coalition /, forms if and only if the proposal of q,

is accepted by all players in [,. In this case, I, becomes the ruling coalition, and

10



each player i € N receives payoff U;([,) = z; +w;(l;). Otherwise, following the first

rejection of the proposal, the game proceeds to Step 4.

4. If ¢ < |Iy|, Nature randomly picks a new agenda setter a,1 € Ip \ {a1,as,...,a,}
and the game returns to Step 2. If ¢ = |Iy|, then Iy becomes the ruling coalition

and each player i € N receives payoft U;(ly) = x; + w;(Ip).

The solution concept is subgame perfect equilibrium (SPE). The extensive-form game
specifies players’ strategies in any such equilibrium. A pure strategy of any player i € I
is a pair of functions o;(h) = (v;(h,P),Pi(h)) specifying her behavior at each decision
node h: the function v;(h, P) specifies player i’s vote (either ‘Yes’ or ‘No’) in any history
h where Nature selects her to vote on a proposal P, and P;(h) specifies the coalition that
player i € Iy proposes if selected by Nature as the agenda setter in history h. According
to the extensive-form game, if i € N\ Iy, player i cannot propose a coalition throughout
the game.® Thus, the strategy of any i € N \ I is the voting function v;(h,P), which
assigns either ‘Yes’ or ‘No’ to any proposed ruling coalition P containing ¢ in any history
h where Nature selects her to vote on P.

We now establish existence and uniqueness of the ruling coalition in the non-cooperative
coalition formation game, a preliminary result that prepares our analysis of the equilib-
rium’s resilience to exogenous shocks. We also show that the SPE outcome of the coali-
tion formation game coincides with the ruling coalition characterized by the axiomatic

approach in Section 3.1.

Proposition 2. 1. (Existence) Suppose that Assumptions 1-2 hold and that ¢(1y) sat-
isfies Azioms 1-3. Then, for any I € ¢(ly), there ezists a pure-strateqgy SPE o that

produces I as the ruling coalition. In this SPE, each player i € N receives payoff

2. (Uniqueness) Suppose that Assumptions 1-3 hold, that ¢(Iy) satisfies Axioms 1-3,
and that ¢(1y) = {I}. Then, in any SPE, I is the ruling coalition. In particular,
in any SPE, each player i € N receives payoff U;(I) = z; + w;(I).

The intuition is straightforward given Assumptions 1-3 and the axiomatic character-
ization in Proposition 1, where ¢(Iy) = arg maxyeyw G(W) for any Iy € W. Any ruling
coalition [ identified by the axiomatic analysis (i.e., I € ¢(ly)) can be supported by an
SPE in which every agenda setter from Iy proposes I, and every voter from Iy accepts [
and rejects any other proposal. Under the supermajority rule 5 € (1/2,1], any coalition

I proposed before I must include at least one player from I. Since coalitions form under

6All results continue to hold if the game is modified so that all players can be both voters and
proposers.
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Figure 2: I is the unique ruling coalition of the
game.

unanimity, the proposed strategy prevents any such I’ from becoming the ruling coali-
tion, ensuring that I forms. Moreover, in the axiomatic analysis, Assumption 3 implies
that the correspondence ¢ : W — 2V is single-valued, so any SPE yields the same ruling

coalition.

Remark: potential ruling coalitions. We then define “potential ruling coalitions,”
which is a simple property of the equilibrium ruling coalition and a useful tool to under-

stand coalitional resilience.

Definition 2. For any power and resource mappings p(-) and x(-), define the set of

potential ruling coalitions as
Z :={I €W | BI' €W such that Pp > P; and Xp < X/} . (3.1)

Figure 2 illustrates the potential ruling coalitions (blue dots). A winning coalition is
a potential ruling coalition if and only if no other winning coalition dominates it in both
power and resources. The ruling coalition in Proposition 2 must therefore be a potential

ruling coalition—a simple observation that will prove useful in what follows.

Remark: Robustness without Assumption 2. While Assumption 2 pins down a
unique ruling coalition, our subsequent resilience analysis does not require it. We only
need to assume a consistency of preferences on the set of potential ruling coalitions Z;
in this case, a ruling coalition is already well defined (Figure 3) and we can proceed
to characterize its resilience. As we will discuss below, analysis under Assumption 2 is
actually informative on the general case with preference heterogeneity across members:
preference heterogeneity tends to reduce external resilience, so results under Assumption 2
provide an upper bound on the external resilience of a ruling coalition whose members

disagree about what constitutes a good alternative.

12



4 Main analysis on coalitional resilience

This section studies the resilience of the ruling coalition, which is the central part of
the paper. Our analysis proceeds in three steps. We begin by characterizing the ruling
coalition, which allows us to define “internal” and “external” resilience — robustness to
changes in the power and resources of members versus outsiders (Proposition 3). The
next two steps generate the central results of the paper. First, we show that the ruling
coalition that is most externally resilient has a hierarchical structure (Proposition 4).
Second, we uncover a potential trade-off between internal and external resilience, which
depends on the “intensity” of power in plundering. We then comment on why our analysis

of coalitional resilience may help understand the dynamics of the ruling coalition.

4.1 Internal and external resilience

This section shows that it is necessary and sufficient for the ruling coalition to dominate
two types of threats: sub-coalitions of the ruling coalition and alternative coalitions that
include players outside the ruling coalition. This distinction reflects the central challenges
from regime insiders and outsiders (Svolik (2012); Meng (2020); Paine (2021); Egorov and
Sonin (2024)), enabling us to conceptualize two notions of resilience. To proceed, we first

define the set of “best sub-coalitions.”

Definition 3. For any p(-) and x(-) and any subset of players I, define the set of best

sub-coalitions of I as follows:
A ={ACIT|A#0, A" C I such that Py > Py and X < X4} . (4.1)

For any subset of players I C N, A; includes the best subsets of I, i.e., those for which
there does not exist another subset of I with both higher power and lower resources.
Equation 4.1 is analogous to Equation 3.1 in Definition 3.1 for potential ruling coalitions,
but restricts attention to sub-coalitions of the coalition in question. We can now prove
Proposition 3, which characterizes the two types of threats to the ruling coalition. In

particular, given a ruling coalition I, denote
A" e (AN NW

as a best sub-coalition of I that is also a winning coalition. A coalition A" is therefore
an internal threat. Such a coalition A" can also form an alliance with outsiders to

challenge the ruling coalition I, and these outsiders should also be best-subcoalitions of
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all outsiders. We denote a coalition of such outsiders as
At € AN\ I.

A ruling coalition only needs to defeat any internal threat A™* and every alliance between

any A" and most threatening outsiders A°®*. This intuition is established as follows.

Proposition 3. Consider a game I' = (Io,p(-),x(-),{Ui(-)}iej\”ﬁ) and suppose that
Assumptions 1-3 hold. Then ¢(1y) = {1} if and only if I € W and:

(i) For all A € (A;\ {I})NW, G(I) > G(A™) (i.e., there is no profitable internal

secession,).

(i) For all A € An\; and for all A™ € A; with A™SUA™ e W, G(I) > G(AM™UA™)

(i.e., there is no profitable external secession).

Proposition 3 shows that a necessary and sufficient condition for I to defeat all al-
ternative winning coalitions is to dominate (i) all its nontrivial best sub-coalitions and
(ii) all alliances between its best sub-coalitions with best sub-coalitions of outsiders. The
following example illustrates the proposition.

Motivated by Condition (i) of Proposition 3, we now define the key object for our
analysis of internal resilience. We can express Condition (i) in the (P, X) space as follows,
using the indifference curve Hj(-) over aggregate power P and aggregate resources X
(Definition 1).

Definition 4. For the ruling coalition I, the “internal safe area” is defined as
S ={(P,X)eR:, | X > H((P)}. (4.2)

Then a ruling coalition I has the same internal resilience as a ruling coalition J if and
only if S = S A ruling coalition I is strictly (weakly) more internally resilient than
a ruling coalition J if and only if S C S™ (respectively, S'* C Sit).

For any coalition I to be the ruling coalition, all its best sub-coalitions must lie in
St This guarantees that all members of I prefer I to any best sub-coalition of I,
satisfying Condition (i) of Proposition 3. We write 8™ when there is no confusion.
Figure 4 illustrates the internal safe area S™ for a coalition I. This set plays a central
role in our subsequent analysis of internal resilience. In particular, we will see that a
coalition I remains stable if, after an exchange of power and resources within I, all its
best sub-coalitions remain inside the internal safe area S™*.

We now turn to “external” threats. For any best sub-coalition of outsiders A®** and any

best sub-coalition of insiders A, Condition (ii) of Proposition 3 requires G(I) > G(A™U
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Figure 4: The internal safe area S™* is the shaded region.

A% which is equivalent to X gimsygext > Hy(Pginsygext). Since aggregate power and
resources are additive, this condition can be written as X gins + X gext > Hy(Pains + Pgext),
or

X gins > HI(PAins -+ PAext) — X fgext. (43)

For any group of outsiders A°"* that satisfy Condition 4.3, the group of outsiders cannot
threaten the ruling coalition. We need to make sure that Condition 4.3 is satisfied for
every best sub-coalition of the ruling coalition. This motivates the following definition of

the “external safe area” for a ruling coalition I.

X =H;(P)

X =1 ®)

° Pay ppy Py p

Figure 5: Construction of the shifted boundary H;(P) = Hi(P + Pa;) — Xa, (Definition 5). The
red curve is obtained by translating H;(P) leftward by P4, and downward by X4, (L-shaped arrows).
The shaded region S]‘?"t collects all outsider coalitions that cannot form a profitable external deviation
together with A}“S.

Definition 5. Consider a ruling coalition I with its set of best sub-coalitions A;. For
any A € Ay, define
H}(P) := H;(P + Pyine) — X gine, (4.4)

The function 4.4 is obtained by shifting the indifference curve H(P) leftward by P yins
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units and downward by X 4ins units.
J

The area externally safe relative to Aijns is
S :={(P,X)eR} | P<BPyand X > HJ(P)}. (4.5)
Define the external safe area for the ruling coalition I as

Spt= ) S (4.6)

Aijns €Ar

A ruling coalition I has the same external resilience as a ruling coalition J if and only
if 8P = 8. A ruling coalition I is strictly (weakly) more externally resilient than a
ruling coalition J if and only if ST C S (respectively, S§ C S§*°).

What is the intuition behind Definition 5 and “external safety”? First, outsiders cannot
have P! > 3 Py. If they did, this outsider group would itself have supermajority power.
Since P; > [Py is required for I to be a ruling (therefore necessarily winning) coalition,
such an outsider group can form a winning coalition on its own, and I could not remain
the ruling coalition. Hence P®** < Py is a necessary condition for an outsider group to
be “safe” for any ruling coalition I.

Second, fix a best sub-coalition of insiders Aijns € A;. For any best sub-coalition
of outsiders A that lies exactly on the shifted indifference curve Hj(P), insiders are
indifferent between the current ruling coalition I and the alternative coalition Aijns U A,
If A** lies in the region S', then A U A" is strictly worse than I, so outsiders with
such (P, X) cannot combine with Aijns to form a profitable external deviation. In this
sense, S7** is “externally safe” relative to Aijns. Taking the intersection over all AijnS €Al
yields the external safe area S§*', i.e., the set of outsider best sub-coalitions that are
simultaneously safe against any insider best sub-coalition.

Proposition 3 yields an additional insight: a ruling coalition must maintain a suffi-
ciently high power-to-resource ratio relative to any relevant alternative, as captured by
both the internal and external safe areas.” This, for instance, offers a rationale for the
voluntary destruction of resources by a ruling coalition when faced with a threatening

alternative.

Remark: Heterogeneity of preferences and resilience. How does preference het-
erogeneity within the ruling coalition affect external resilience once Assumption 2 is re-

laxed? Since the external safe area is defined as the region above the envelope of the

"Example 4 in the appendix demonstrates that neither the most powerful player nor the one with the
fewest resources is necessarily included in the ruling coalition.
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boundaries induced by insiders’ best sub-coalitions, introducing an insider whose pref-
erences differ from others can only add an additional boundary, which can only shift
the envelope weakly upward. Hence, the external safe area can only weakly shrink, i.e.,

external resilience weakly decreases. The same logic applies to the internal safe area.

Now that we have provided a precise characterization of internal and external safe

areas, we are ready to study internal and external resilience of a ruling coalition.

4.2 Which ruling coalitions are more externally resilient?

Consider a ruling coalition I and suppose that there are two players ¢, j € I, with p; > p;

and z; < z;. Holding the power and resources of all other players fixed, transfer either

(i) a portion of player i’s power to player j, with 0 < Ap < ®52 or (ii) a portion of

player j’s resources to player i, with 0 < Az < @ (Figure 6). The following proposition
establishes that such an equalizing transfer between members (weakly) reduces the threat
posed by the stronger or poorer member, and therefore (weakly) increases the coalition’s
external resilience. This result is general and does not depend on the precise specification

of the plundering function G(-), i.e., on the shape of indifference curves.

X

,,,,,

P

Figure 6: Exchange of powers and resources between player ¢ and player j—from blue to red.

Proposition 4. Suppose I is the unique ruling coalition of the game ', and there exist

i, € I with p; > p; and x; < x;. Holding fized the powers and resources of players in
I\ {i,j}, consider the modified coalition (I \ {i,5})U{d, 7'} where

pr =pi—Ap, wy =z +Ax, py=p;+Ap, xy=ux;— Az,

forany 0 < Ap < P5E and 0 < Ax < %55 Then the external resilience of (I\{i,j})U

{#', 7'} is weakly higher than the external resilience of I.

Proposition 4 is the first key result on coalitional resilience. The proof is in Appendix

A and proceeds in three steps.
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Step 1. We identify two effects of the exchange from {i, j} to {i’, j'}: (i) best sub-coalitions
of I that contain ¢ but not j gain resources and lose power after the exchange, making
them less threatening; and (ii) the set of best sub-coalitions may itself change—mew ones

may emerge and old ones may cease to qualify.

Step 2. We show that neither effect reduces external resilience. For effect (i), since the
aggregate characteristics (Pr, X;) are unchanged by the exchange, the indifference curve
Hj(-) is unchanged, and the shifted boundary H(P) := H;(P + Pa) — X4 of any best
sub-coalition A containing ¢ but not j shifts strictly downward, weakly expanding the
external safe area. For effect (ii), consider any post-exchange best sub-coalition A’. Tts
shifted boundary is weakly below the shifted boundary of its pre-exchange antecedent
A C I—obtained by replacing ', j* with i, j—because A’ has weakly lower power and
weakly higher resources than A. Moreover, if A ¢ A;, then some pre-exchange best sub-
coalition B € A; dominates A, in the sense that Pg > P4 and Xp < X4. Since A’ has
weakly lower power and weakly higher resources than A, its shifted boundary lies weakly
below that of A, and therefore also weakly below that of B. Hence the upper envelope

of shifted boundaries cannot increase, and the external safe area cannot shrink.

Step 3. We show that these changes do not generate a profitable internal secession.
Indeed, if a ruling coalition I already withstands internal secession before the exchange
(Condition (i) of Proposition 3), any winning best sub-coalition after the exchange is
weakly less threatening than some winning best sub-coalition before, which the original
ruling coalition already defeated. Hence internal secession cannot be triggered by the

exchange.

A new justification for hierarchy. As an important implication of Proposition 4,
iterating the exchanges of power and resources depicted in Figure 6 yields “conditional
equality” (or “conditional proportionality”) within the ruling coalition. Coalition members
are partitioned into ranks: within each rank, members have identical power and resources,
and across ranks, power and resources are proportional, with the highest rank holding
the most power and resources, followed by the second rank, and so on. At each step,
external resilience weakly increases. Consequently, the resulting allocation has weakly
higher external resilience than the initial allocation. In this sense, iterated exchanges
produce a “hierarchy” (Figure 7). Our analysis thus offers a new perspective on why the
most resilient plundering coalitions tend to exhibit hierarchical organization with well-
defined ranks. Examples include stable oligarchies, Weberian bureaucracies, and armies.
It is important to note that comparing the external resilience of different “hierarchies”™—
i.e., different proportional configurations of power and resources within the ruling coalition—

generally requires additional structure on the plundering function G(-). For instance, fix
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Figure 7: A coalition consisting of m ranks. Each blue dot represents a rank of players with identical
power and resources and ranks are totally ordered by power P and resources X.

X

BPy P

Figure 8: Ambiguity in comparing external resilience of proportional internal distributions.

the total power and resources of a two-player ruling coalition I and consider two internal
configurations, {i,j} and {7, j'}, such that P = p, + p; = py + py and X; = x; + x; =
xy + xj; (Figure 8). Then there is no general argument that ranks which configura-
tion yields higher external resilience without further restrictions on G(-) (e.g., beyond

concavity of indifference curves).

Dynamic implications. It is natural to ask what happens after outsiders are plun-
dered. Plundering depletes outsiders’ resources and raises their power-to-resource ratios,
potentially making them more attractive coalition members in the future and, in turn,
destabilizing the very coalition that plundered them.

Our static game and resilience analysis can be interpreted as a benchmark for a re-
peated stationary-bandit environment: for each “season,” the ruling coalition extracts and
consumes the extracted resources, while outsiders rebuild resources through (agricultural)
production before the next season. Each season then starts from a recovered distribution
x(+) and the same coalition-formation and extraction problem is played again. In such
a setting, extraction can persist period after period if the ruling coalition consume all
resources and preserves outsiders’ productive capacity (e.g., does not burn the land or kill
the farmers), unless an exogenous shock disrupts the process. In this sense, our resilience
analysis provides a simple benchmark for understanding how extractive coalitions evolve

over time in the presence of shocks.
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Preference heterogeneity and hierarchy. Importantly, the logic underlying Propo-
sition 4 extends to heterogeneous preferences within the ruling coalition. We first set aside
a degenerate case: if some insider strictly prefers a different ruling coalition, resilience
is trivially zero under any external shock. Absent this, Proposition 4 extends under a
weaker version of Assumption 2 that accommodates preference heterogeneity. The key
force in the proof remains unchanged: the exchange shifts certain best sub-coalitions up
and left in (P, X)-space, which pushes down the relevant boundary curves in Equation
4.4 that jointly defines the external safe area (Definition 5). Under Assumption 1, for
any insider (regardless of the curvature of her indifference curves), a sub-coalition that
moves up/left becomes weakly less attractive after the exchange. Hence, the associated
boundary curve for that insider shifts weakly downward; aggregating across insiders, this
weakly expands the external safe area. Therefore, the exchange in Figure 6 enlarges
the external safe area in the same direction as in the benchmark case of homogeneous

preferences under Assumption 2.

In Proposition 4, the exchange of power and resources weakly increases the external
resilience of the ruling coalition. The next sections characterize conditions under which
the exchange strictly increases external resilience, as well as conditions under which ex-
ternal resilience remains unchanged. In particular, we highlight the role of the shape of
indifference curves—convex versus concave—which we interpret as capturing the strength

of property-rights protection.

4.3 Increasing and decreasing return to power

Concave and convex indifference curves capture a key difference in how the marginal
value of power varies with a coalition’s power. For an indifference curve H;(P) that
goes through a ruling coalition I, the marginal rate of substitution between power and

resources 1s:

d

—H;(P).

TpHi(P)
This derivative measures the marginal value of power relative to resources. To see this,
consider a small increase in a coalition’s power by § > 0. To keep insiders indifferent,
the coalition’s internal resources needs to increase by approximately 0 - diPH 1(P). Recall
that insiders dislike resources held inside the coalition, since these resources are protected
from plunder. If %H 1(P) is large, a small increase in power can offset a large increase
in internal resource that cannot be plundered, indicating a high marginal value of power.

Based on the shapes of the indifference curves over (X, P)-space, we adopt the following

definition.
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Definition 6. 1. Under concave indifference curves (dd—;HI(P) < 0), power displays

decreasing marginal return relative to resources, or decreasing return to power.

2. Under convex indifference curves (%HI(P) > 0), power displays increasing marginal

return relative to resources, or increasing return to power.

d2
dpP?

creases as power increases. Consequently, a ruling coalition with many members, hence

Under concave indifference curves (-5 H;(P) < 0), the marginal value of power de-
a high aggregate power P, has a low marginal value of power %H 7(P). This induces
the ruling coalition to have relatively few members, so that the coalition attains an ade-
quate level of power before its marginal value quickly declines, which also keeps enough
resources outside and available to plundering.®

Under convex indifference curves, the marginal value of power increases as the coali-
tion grows larger, so members are willing to accept the cost of additional insiders —
namely, the resources shielded from plunder — in exchange for the gains from greater ag-
gregate power. For instance, when plundering are constrained by institutions that protect
property rights of everyone, these constraints might be neutralized only by a sufficiently
powerful coalition.”

The following proposition shows that, under increasing returns to power, external
resilience depends only on the coalition’s aggregate power and resources, not on how

these are distributed among its members.

Proposition 5 (Power-intensive plundering and invariance of external resilience). Sup-
pose that preferences over coalitions (P, X) have strictly convez indifference curves. For

any ruling coalition I and any A € Ay \ {I}, we have
S;Xt g Sth-

Hence,

S = [ S5 =S,

AcAr
Therefore, any exchange of power and resources within I that preserves internal stability

leaves the external resilience of I unchanged.

Proposition 5 is proved in Appendix A. Fix a ruling coalition I and an insider best

sub-coalition A" € A;\ {I} that is also winning (A™ € W). Under increasing return to

8This preference has an analogy in standard consumer theory: although a consumer prefers more
of a good, diminishing marginal utility implies that extremely large amounts of the same good are not
valuable at the margin.

9Example 3 in the appendix provides a more detailed discussion of environments that feature increas-
ing return and decreasing return to power.
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power, insiders strictly prefer larger ruling coalitions. Hence, for any best sub-coalition
of outsiders A®™" € Ay, insiders in A™ prefer A™*UT to A™*UA™. Any profitable and
feasible external deviation of the form A®*U A™ is therefore (weakly) dominated by the
deviation A**UI. Thus, the set of outsider coalitions that can induce secession with A
is contained in the set that can induce secession with I, which implies that S§* C S¢**.

Since [ is itself included among the insider best sub-coalitions, we obtain

Sext . ﬂ Siext _ S[ext‘

Ai-“s €Al

Therefore, as long as internal exchanges of power and resources do not trigger internal
secession, they leave S®™'—and hence external resilience—unchanged.

Our next result, Proposition 6, shows that external resilience strictly increases as
the ruling coalition becomes more hierarchical, provided that the plundering technology

exhibits sufficiently decreasing return to power and Assumption 4 holds.

Assumption 4 (Winning high-power-to-resource bloc). For every mis-ordered pairi,j €
I with p; > p; and x; < x;, there ewists A € <%, %) such that Ay :={k € I : pp — Axj, >

0} eWw.

For any cutoff A, the coalition Ay := {k € I : p — Az > 0} consists exactly of
those insiders whose power-to-resource ratio exceeds the cutoff and, as we show in the
Appendix, is always a best sub-coalition of I. Assumption 4 adds only that, for every
mis-ordered pair 7, j € I with p; > p; and z; < x;, there exists a cutoff A € <§—;, %) such
that this best sub-coalition is winning. The assumption is relatively mild: it rules out
only configurations in which insiders with relatively high power-to-resource ratios are, in
the aggregate, too weak to form a winning coalition.

The assumption therefore implies that, for a relevant cutoff, A, is a winning best
sub-coalition of I. This is crucial for external resilience, because only winning best sub-
coalitions generate translated boundaries that enter the external safe area on [0, 5Py).
When an equalizing exchange lowers the power-to-resource ratio of a member of A, the
translated boundary generated by A, shifts strictly downward on [0, 3Py). This down-
ward shift is the key mechanism behind the strict gain from hierarchy in Proposition 6.

To measure concavity, we focus on a CES family of plundering functions {G,},.o.

Fix a ruling coalition I with aggregate power and resources (P, X). For a € (0,1) and
p # 0, define
P\"* XX \” 1/p
G,(P,X):= — 1— -
()= o (5) +u-a (375 ) |
where X is sufficiently large (with X > X;) and (P, X) € R, x (0, X). For p <1, G, is
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concave in (P, X); as p decreases, the marginal return to power decreases more rapidly
(Figure 9).

Isoquants G, (P, X) = 1 for different p (fixed P;, X;, X, a)

— p=1(linear)
p=05

1.4 — P-0 (cobb-Douglas)
— p=05

— p=2

—— p=-10 (= Leontief)

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Power P

Figure 9: Isoquants of the CES plundering technology G, (P, X) for different values of p, normalized to
pass through (Pr, X;). Lower p implies a more concave/ Leontief-like shape.

Proposition 6 (Decreasing return to power and strict gains from hierarchy). Suppose
that preferences are represented by G,(-) for some p < 1, and that Assumption 4 holds.
Let I be a ruling coalition, and let I' be the coalition obtained from I by iterating the
bilateral exchanges in Figure 6 until the coalition reaches a hierarchical structure with

well-defined ranks. Then there exists p < 1 such that for all p < p,
Slt_ext g_ Se/xt.

In other words, a shift to a hierarchy strictly increases external resilience when the

marginal return to power is sufficiently decreasing.

The proof is in Appendix A.

Consider the sequence of bilateral exchanges within I described in Figure 6, repeated
until the coalition becomes hierarchical. If the external safe area expands strictly at any
intermediate step, then the final hierarchical coalition already has strictly greater external
resilience, because Proposition 4 implies that each subsequent exchange weakly enlarges
the external safe area. It is therefore enough to consider the last step of the sequence, at
which there remains a mis-ordered pair ¢, j € I with p; > p; and z; < z;.

The proof first constructs a best insider sub-coalition A* with i € A* and j ¢ A*.
A sufficiently small exchange keeps the image of A* winning and shifts its translated
boundary strictly downward. Thus, to obtain a strict increase in the external safe area,
it remains to show that, before the exchange, the boundary generated by A* uniquely
determines the external envelope on some nonempty interval.

To establish this, the proof considers the Leontief limit p — —oo, in which the in-

difference curve becomes an inverse-L with kink at (Pr, X;) (Figure 10). In this limit,
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Figure 10: Under sufficiently concave (Leontief-like
in limit) indifference curves, the boundary corre-
sponding to a best sub-coalition is uniquely binding
on the upper envelope that defines the external safe
area.

Figure 11: Under concave indifference curves, the
exchange in Figure 6 expands the external safe area
for best sub-coalitions that contain ¢ (the member
with higher power but lower resources than j).

the translated boundaries generated by winning best insider sub-coalitions become step
functions, and their upper envelope is a staircase on (0, 5Py ). Assumption 4 implies that
the coalition A* constructed in the proof is also winning, so its boundary is part of this
staircase. Hence the boundary generated by A* uniquely determines the envelope on some
nonempty open interval. Uniform convergence then implies that, for sufficiently small p,
the same boundary continues to determine the CES envelope on a compact subinterval.
Proposition 4 implies that all other relevant boundaries move weakly downward under
the exchange, while the boundary generated by the image of A* moves strictly downward.
Therefore the external envelope falls strictly on that subinterval, so the external safe area
expands strictly. Since all earlier exchanges weakly enlarge the external safe area, the

transition to hierarchy strictly increases external resilience.

Weak property rights and the emergence of hierarchy. Our analysis identifies
another central insight: the resilience advantage of a hierarchical coalition is stronger
when property rights are sufficiently weak. Proposition 4 establishes that a move toward
a hierarchical allocation never decreases external resilience for any plundering function
satisfying Assumptions 1-3. Propositions 5 and 6 then sharpen this result by contrasting
the two environments, interpreting the curvature of indifference curves as capturing the
strength of property-rights protection. Under increasing return to power (strong prop-
erty rights), a shift to a hierarchy leaves external resilience unchanged. Under sufficiently
decreasing return to power (sufficiently weak property rights), and under Assumption 4,
such a shift strictly increases external resilience. The organizational advantage of hier-
archy therefore depends critically on the plundering environment: it is at most weakly
beneficial in general, and becomes a strict gain when extraction is relatively unconstrained

and the winning high-power-to-resource bloc condition holds.
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4.4 Trade-off between internal and external resilience

We now link external and internal resilience by characterizing when a trade-off may arise

between them.

4.4.1 The trade-off under increasing return to power

Under increasing return to power, a trade-off can arise between external and internal
resilience as the plundering environment changes. In particular, if the marginal return to
power further increases, this change lowers external resilience but raises internal resilience.
To capture this intuition, we introduce a definition that allows us to uniformly compare

the marginal return to power.

Definition 7. The indifference curve H(-) displays a uniformly higher marginal return
to power than H}(-) if and only if for all P € [Py, Py,

d d
@HI(P) < @HI(P%

denoted by H = H'.

The following proposition formalizes a fundamental trade-off between external and

internal resilience under increasing return to power.

Proposition 7. Fiz a ruling coalition I. Suppose that the indifference curves Hy(-) and
Hj(-) display increasing return to power (i.e. convex). Then, if H = H', the internal
resilience of I under H is lower than under H', while its external resilience under H is

higher than under H'.

As established in Proposition 5, increasing return to power means that the most se-
rious external deviation always involves outsiders paired with the full ruling coalition,
rather than with a proper sub-coalition. This observation has a direct implication for how
resilience responds to a shift in the plundering environment. As the marginal return to
power increase uniformly, members place greater value on aggregate power, strengthening
the appeal of larger coalitions. This works against external resilience: a stronger prefer-
ence for larger coalitions makes it easier for outsiders to construct a profitable deviation
with the full ruling coalition, shrinking the external safe area. But internal resilience
moves in the opposite direction: precisely because aggregate power is more valuable, in-
siders are less tempted to defect to a smaller breakaway coalition that sacrifices power
for a larger share of plunder. Increasing returns to power thus generates a fundamental

trade-off: the same force that erodes external resilience strengthens internal cohesion.
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Figure 12: The increasing effect of a weaker plundering on internal resilience under concave indifference
curves.

4.4.2 The trade-off under decreasing return to power

As in the convex case, a uniform increase in the marginal value of power increases internal
resilience when indifference curves are concave (Figure 12). In this case, however, it is
ambiguous how a change in marginal value of power affects external resilience, which
now depends on the probability distribution of external shocks. The following example

illustrates this point.

Example (the ambiguity of the trade-off under decreasing return to power)
Consider a ruling coalition I and a plundering technology represented by the indifference
curve Hq passing through I. Suppose that the marginal value of power increases uniformly
(e.g., stronger property rights), so that the relevant indifference curve moves from Hj to
H,. Consider a best insider sub-coalition A" € A; that is realized with probability
one. As Figure 13 illustrates, the effect of this shift on external resilience is ambiguous:
depending on the distribution of external perturbations, the external safe area associated
with A" may expand or shrink.

To see why, consider two distributions over external shocks, P$** and P$**| as illustrated
in Figure 13. Suppose P$*' places relatively more probability mass on the outsider sub-
coalition AS* than on A$**, compared to P§*. Since internal and external shocks are
independent, AS* U A" is more likely to arise than A" U A" under P$**. Now suppose
the shift from H; to Hy renders A$" U AP newly preferred to I — a deviation that was
not profitable under H;. External resilience then falls under P{**, because the newly
dangerous deviation receives relatively little probability weight under that distribution.

Conversely, suppose P§* places relatively more mass on A$** than on A$™, so that
A$t U A" is the more likely deviation under Prg*. Suppose instead that the shift from
H, to H, renders A$® U A™ no longer preferred to I, a deviation that was profitable
under H;. External resilience then rises under Pr§*, because the deviation that becomes
newly safe receives relatively little probability weight under that distribution.

In short, the effect of shifting from H; to H, on external resilience depends jointly
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Figure 13: The ambiguous effect of a weaker plundering on external resilience.

on how the change in the indifference curve reclassifies outsider coalitions as dangerous
or safe, and on where the external-shock distribution concentrates its mass. Notably,
the trade-off with internal resilience need not hold: a shift from H; to H, can increase
both internal and external resilience simultaneously. In this case, it might benefit the
ruling coalition if it raise the protection of property rights for everyone, thereby uniformly
increasing the marginal value of power. But notice that this process has a hard limit:
when the plundering process reaches an increasing return to power, the trade-off between
internal and external resilience must appear, so that further protection of property rights

will unambiguously weaken external resilience.

4.5 Coalitional resilience: a summary

Table 1 summarizes our analysis of coalitional resilience. A shift to hierarchy never
hurts external resilience for a plundering coalition; such a hierarchy actually displays the
strongest advantage when properties are least protected. These results encode our central
novel insight: hierarchy can emerge to fend off external threats to a plundering coalition,
and it is especially likely to do so under weak protection of properties. Strong property
rights further induces a stark trade-off between external and internal resilience, which is

not necessarily the case under weak property rights.

5 Concluding remarks

This paper develops a theory of plundering coalitions. We conclude by commenting on
further applications and directions for future work. Our theory shows that the ruling
coalition has a relatively higher power-to-resources ratio than its alternatives. This re-
sult formalizes the concept of Asabiyyah, usually translated as “social cohesion,” which
is a central concept for understanding political dynamics in the Middle East (Khaldun
(1967); Kuran (1996); Alatas (2014)). Specifically, the great historian and sociologist
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Increasing return to power Decreasing return to power

(strong property rights) (weak property rights)
General result Hierarchy weakly increases external resilience.
Effect of hierarchy on Hierarchy leaves external Hierarchy strictly increases
external resilience resilience unchanged. external resilience, provided

the return to power is
sufficiently decreasing and
Assumption 4 holds.

Trade-off between A trade-off arises between No general trade-off arises
external and internal external and internal between external and internal
resilience resilience. resilience.

Table 1: Hierarchy, the plundering environment, and coalitional resilience

Ibn Khaldun argued that nomadic tribes had a much higher level of “social cohesion”
than urban civilizations, and that this strong social cohesion facilitated the conquest of
urban civilizations by nomadic tribes. Our model microfounds the higher social cohesion
of nomadic tribes through their relative poverty compared to urban civilizations, which
generates a high power-to-resources ratio. It is therefore easier for nomadic tribes to form
a coalition to plunder cities, which is a repeated pattern in the pre-modern world. Simi-
lar logic might also help understand communist revolutions (Morishima (1974); Roemer
(1980); Roemer (1981); Brewer (2002)), where increasing inequality widens the power-
to-resources gap and incentivizes the proletariat to rebel against the capitalists. Im-
portantly, our analysis may provide a clue to understanding the oligarchic tendencies of
these plundering coalitions. Our model may explain why successful nomadic conquerors
and communist parties, even when starting as movements of radical equality, eventually
evolved into strictly hierarchical structures.

In future research, our framework may be useful to study the resilience of coalitions to
exogenous changes in players’ characteristics and in the environment governing coalition
formation. Moreover, although we study how coalitions respond to changes in power,
resources, and plundering technology, these objects are exogenous in our model. Endoge-
nizing them could be informative and suggests several extensions. A natural extension is
to allow players to invest in power prior to coalition formation, which would clarify how
the initial distribution of resources shapes power investment incentives and, ultimately,
the ruling coalition. Another extension is to study environments in which the ruling
coalition receives an exogenous flow of resources in addition to exploiting outsiders.

One could also consider endogenizing the plundering technology—interpreted as property-

rights protection—in a dynamic version of our framework in which ruling coalitions can
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invest in institutions over time. This would contribute to the literature on the emergence
and evolution of property-rights protection (Andolfatto (2002); Hafer (2006); Diermeier
et al. (2017)) from the perspective of resilience. Moreover, institutions are persistent
in many settings, so early institutional choices can have long-lasting effects on subse-
quent political and economic outcomes (Persson (2002); Michalopoulos and Papaioannou
(2013); Lowes et al. (2017)). Finally, incorporating networks into the coalition-formation
process is another promising direction. For example, Konig et al. (2017) studies how a
network of military alliances affects conflict intensity. Extending our model along these

lines could clarify how players’ connections shape political alliances and their resilience.

Appendix A Proofs

Proof of Lemma 1. Fix u € R and define the level set
I(u) :={(P,X) € [Py, Py) x [0, Xy) : Gi;(P, X) = u}.

We first show that G; is strictly increasing in each argument. Fix X and let P’ > P.
By Assumption 1(1b), G;(P’, X) > G;(P,X). Fix P and let X’ < X. By Assump-
tion 1(la), G;(P,X') > G;(P,X). Hence, if P > P and X' < X, then G;(P',X’) >
Gi(P,X") > Gi(P, X).

We next show that the indifference curve is strictly increasing. Suppose, toward a
contradiction, that there exist (Py, X7), (P, Xs) € I(u) with P, > P, and X, < Xj. If
X, = Xj, then strict monotonicity in P gives G;( Py, Xo) = Gi(P2, X1) > Gi(P1, X4),
contradicting G;( Py, Xo) = Gi(P1, X;) = u. If X5 < Xj, then by the implication above,
Gi(Py, Xo) > G;(P1, X1), again a contradiction. Therefore, along any indifference curve,
a higher value of P must be accompanied by a higher value of X, so the indifference curve
is strictly increasing.

Since G} is strictly increasing in X, for each P there exists at most one X such that
(P, X) € I(u). Thus, whenever I(u) is nonempty, it is the graph of a function X = H;(P)
on its domain.

It remains to show that H,; is continuous. Let P, — P in the domain of H; and set
Xy, = H;(Py). Since (Py, Xj) € I(u) for all k, any convergent subsequence (Py,,, Xg,,) —
(P, X) must satisfy, by continuity of G;, G;(P, X) = lim,, yo0 Gi(Ph,., X1,,) = u. Hence
(P,X) € I(u). But I(u) contains at most one point with first coordinate P, namely
(P, H;(P)), so X = H;(P). Therefore every convergent subsequence of {X}} converges
to H;(P), which implies X, — H;(P). Thus H; is continuous.

Therefore, player ¢’s indifference curves are strictly increasing and continuous. m
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Proof of Proposition 1. Define, for each I € W, the correspondence ¢(1) := arg maxy ey G(W).
Since W is finite and non-empty, arg maxy ey G(W) is well-defined and non-empty, so
o(I) # 0, establishing the first part of Axiom 1. Moreover, by construction, ¢(1) C W,
so Axiom 2 holds.

If I' € ¢(1), then I' € argmaxwyeyw G(W). Hence, for any I” ¢ ¢(I), we must
have G(I") < G(I'). Conversely, if G(I") < G(I'), then I"” ¢ argmaxy ey G(W), and
therefore I” ¢ ¢(I). This is exactly Axiom 3. Finally, Assumption 1 implies G(N) = 0,
while for any W € W\ {N} we have G(W) > 0. Hence N cannot be a maximizer of G
over W, so N ¢ ¢(1), establishing the second part of Axiom 1. This proves existence.

For uniqueness, suppose there is another correspondence ¢’ satisfying Axioms 1-3. Fix
I € Wand take [” € ¢/(I). If I” ¢ argmaxy ey G(W), then let I’ € argmaxy ey G(W).
Since G(I") < G(I'), Axiom 3 for ¢’ implies I” ¢ ¢/(I), a contradiction. Hence ¢'(I) C
arg maxwyew G(W) = o(I).

Conversely, suppose I’ € ¢(I) but I' ¢ ¢'(I). By Axiom 1, there exists I"” € ¢/(I).
Since I” € ¢'(I) and I' ¢ ¢'(I), Axiom 3 implies G(I") > G(I'), contradicting I' €
(1) = argmaxweyw G(W). Therefore ¢(1) C ¢'(I). Hence ¢ = ¢'.

For the second statement, Assumption 3 implies that if W, W’ € W and W # W', then
G(W) # G(W'). Therefore the maximizer of G over W is unique, so arg maxy ey G(W)

is a singleton. Hence ¢ is single-valued. This completes the proof. O

Proof of Proposition 2(1). Let C := argmaxyew G(W). By Proposition 1, under As-
sumptions 1-2 we have C' = ¢(1), so C' is non-empty. Fix any I € C.

For any history h, let A=(h) be the set of agenda-setters whose turn has already
occurred, including the current proposer if & is a voting history, and let R(h) := I\ A~ (h)
be the set of players in I, who may still be selected as agenda-setters in future rounds.

Since I € arg maxy ey G(W), for every player i € I and every winning coalition W €
W with i € W, Assumption 2 implies U;(I) > U;(W), because U;(W) = z; + g(i)G(W)
and I maximizes G over W. Moreover, since I € W \ {N}, Assumption 1(1) implies
Ui(I) = x; + g(1)G(I) > x; for every i € I.

For every history h such that R(h) NI = (), the continuation game from h onward is
a finite extensive-form game with complete information. Hence it admits a pure-strategy
subgame-perfect equilibrium. Fix one such equilibrium and denote it by 7.

We now define a pure-strategy profile o/ = (0]);cn.

Strategy of player i.

Agenda-setting nodes. Suppose history h is an agenda-setting history and Nature selects
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player ¢ as agenda-setter at h. Then

h(h) if R(h)NI =0,
I iRM)NI#£Dandicl,
N if R(h)yNI# 0 and i ¢ I.

Voting nodes. Suppose history h is a voting history on a proposal P C N, and player i

is called upon to vote at h. Then

(7h(h,P) i R(h)NI=0

o (hP) — YES if R(h ﬂ]#@ i€l, and P =1,
NO if R(WNT A0, i€l, and P £1,
(

| YES if R(h)NI#Qand i ¢ 1.

)
)
)
)

Step 1: subgames with no remaining agenda-setter from /. Consider any sub-
game beginning at a history h such that R(h) NI = (. By construction, the restriction
of o to the continuation game from h onward coincides with the fixed continuation equi-

h h

librium 7". Since 7" is a subgame-perfect equilibrium of that continuation game, the

restriction of ¢! to this subgame is a Nash equilibrium.

Step 2: subgames with at least one remaining agenda-setter from /. Now
consider any subgame beginning at a history h such that R(h) N 1T # 0.

We first show that no winning proposal P # I can be accepted in this subgame. Let
P be any winning coalition proposed at some history A’ in this subgame. Since both P
and I are winning coalitions, Pp > SPy and P; > SPy. Because § > 1/2, they cannot
be disjoint: if PN I = (), then Ppy; = Pp + P; > 28Py > Py, a contradiction. Therefore
every winning proposal P satisfies P N I # ().

Take any winning proposal P # I proposed at a history A’ with R(h') N1 # (). Since
P NI +#0, some player j € P NI must vote on P, and because unanimity is required,
P can be accepted only if j votes YES. Let h” be the voting history at which player j is
called upon to vote on P. Since no additional agenda-setter is selected between A’ and
W', we still have R(h”)N1 # (). Hence, by construction, o} (h”,P) = NO whenever P # I.
Therefore no winning proposal different from I can be accepted while some member of
remains to be selected as an agenda-setter.

Next, since agenda-setters are drawn from I, without repetition and R(h) NI # 0, if
no proposal is accepted earlier then eventually some member of [ is selected as agenda-
setter. At that history she proposes I, and every member of I votes YES. Hence [ is

accepted and becomes the ruling coalition.
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We now verify that no player has a profitable unilateral deviation in this subgame.
Fix any player ¢ € N.

If i € I, then under o the eventual ruling coalition is I. Consider any unilateral
deviation by ¢, either in her proposal or in her vote. Such a deviation may either leave
the outcome equal to I, or lead to some eventual ruling coalition W € W. If i € W,
then Assumption 2 gives U;(W) = x; + g(i)G(W). Since I € arg maxy ey G(W), we have
G(I) > G(W), and therefore U;(I) > U;(W). If instead ¢ ¢ W, then Assumption 1(2)
implies U;(W) < x;, whereas U;(I) > x;. Hence U;(I) > U;(W). Thus no insider can
profitably deviate.

If i ¢ I, then any unilateral deviation by 7 leaves the outcome unchanged. Indeed,
while R(h) N1 # (), no winning proposal different from I can be accepted, and eventually
some member of [ is selected as agenda-setter, proposes I, and [ is accepted. Hence
every unilateral deviation by an outsider yields the same outcome and therefore the same
payoff. So no outsider can profitably deviate.

Therefore the restriction of o/ to any subgame with R(h)NI # () is a Nash equilibrium.

Combining Steps 1 and 2, the restriction of o to every subgame is a Nash equilibrium.

1

Therefore o' is a subgame-perfect equilibrium. By construction, the ruling coalition

induced by of is I. This proves Proposition 2(1). O

Proof of Proposition 2(2). Assume 8 € (1,1] and ¢(Iy) = {I}. Since ¢(Ip) = arg maxwew G(W)

by Proposition 1, we have
G(I)>G(W) forall WeW\{I}. (A.1)

For any i € I and any W € W with i € W, Assumption 2 gives w;(W) = g(i)G(W),
hence
U(I) > U; (W) forallie I andall We W\ {I} withiec V. (A.2)

Moreover, for any W € W\ {N} and any ¢ ¢ W, Assumption 1(2) gives U;(W) =
x; + w;(W) < x;. Finally, since g > %, any two winning coalitions intersect.

For any history h, let R(h) C Iy be the set of remaining agenda-setters, and let
m(h) :=|R(h)|. We prove by backward induction on m(h) that, in any subgame starting
at h with R(h) NI # (), every SPE yields ruling coalition 1.

If m(h) = 1, let a be the unique remaining agenda-setter. Since R(h) N1 # 0, we
must have a € I. Consider any SPE of the subgame at h.

First suppose that a proposes I. Let ¢ € I be any player who is called upon to vote
on I. If i deviates to NO, then [ is rejected and the game moves to a continuation with

no remaining agenda-setters, in which the eventual ruling coalition is some J € W. If
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i€ Jand J # I, then U;(I) > U;(J) by (A.2). If instead ¢ ¢ J, then Assumption 1(2)
implies U;(J) < x;, whereas U;(I) > ;. Hence player i weakly prefers YES to NO. Since
this holds for every member of I who is called upon to vote, and unanimity is required,
the proposal I is accepted.

Now suppose instead that a proposes some W # I. If W is accepted and a € W, then
(A.2) implies U,(I) > U,(W), so a can profitably deviate by proposing [ instead. If W
is accepted and a ¢ W, then Assumption 1(2) implies U,(W) < x,, whereas U,(I) > z,,
so again deviating to propose [ is profitable. Finally, if W is rejected, then deviating to
propose [ yields acceptance of I and payoff U,(I). Therefore in any SPE, player a must
propose I, and the ruling coalition is I.

Now fix m > 2 and assume the statement holds for all smaller values. Consider a
subgame starting at h with m(h) = m and R(h) NI # (), and fix any SPE. Suppose for
contradiction that some W € W with W # I is accepted along the equilibrium path at
some history h. Since both W and I are winning coalitions and 3 > %, they must overlap,
so WNI#(. Let i € W NI be the first member of W N I under the realized voting
order who is called upon to vote on W at h.

Since unanimity is required, if ¢ votes NO then W is rejected immediately. After this
rejection, the current proposer is removed from the set of remaining agenda-setters, so
the continuation begins at some history A’ with m(h') = m(h) — 1 < m. We claim that
R(RYNI # 0. Indeed, if R(R')NI = 0, then rejection must have removed the last member
of I from the set of remaining agenda-setters. Since only the current proposer is removed

when W is rejected, it would follow that the proposer at i was the unique member of

R(h) N 1. But then m(h) = 1, contradicting m > 2. Hence R(h') N1 # 0.

Since the strategy profile under consideration is subgame perfect, its continuation after
h' must constitute an SPE of the subgame starting at A’. By the induction hypothesis,
that continuation yields ruling coalition I. It follows that, by deviating to NO, player ¢
secures payoff U;(I), whereas by adhering to the prescribed action she receives U;(W).
Because i € INW and W # I, (A.2) implies U;(I) > U;(W), contradicting sequential
rationality at the voting node where ¢ is called upon to vote on W. Hence no coalition
W # I can be accepted along the equilibrium path from h.

It follows that in any SPE from h, no coalition W # I can be accepted along the
equilibrium path. Hence the first accepted proposal, if any, must be I. When [ is
proposed, every member of I who is called upon to vote weakly prefers YES to NO by
the same argument as in the base case, and unanimity therefore implies that I is accepted.
Thus every SPE of the subgame at h yields ruling coalition I.

Finally, since Iy € W and I € W, and 8 > %, the two coalitions must overlap. Hence
IoN1 # (), so at the initial history hy we have R(ho) NI # (). Applying the induction
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result at hy, we conclude that every SPE of the full game yields ruling coalition I. [

Proof of Proposition 3. We prove both directions.

(=) Suppose ¢(Iy) = {I}. By Axiom 2, we have I € W. Since ¢(1y) = {I}, Proposition 1
implies that I is the unique maximizer of G over W. Hence G(I) > G(W) for every
W ew\{Il}.

Take any A™ € (A; \ {I}) N W. Then A™ € W and A™ # I, so the preceding
inequality gives G(I) > G(A™). This proves condition (i).

Now take any A™* € Ay and any A™ € A; such that A™ U A™* € W. Since
At C N\ T and A £ (), we have AU A" £ [. Therefore AU A" € W\ {I}, and
again the preceding inequality gives G(I) > G(A™ U A®). This proves condition (ii).
(<) Now suppose I € W and conditions (i) and (ii) hold. We show that ¢(Iy) = {I}.
By Proposition 1, it is enough to show that G(I) > G(W) for all W € W\ {I}.

Fix any W € W\ {I} and write B := WNIand C :=W\I. Then BCI,C C N\,
and W =BUC.

If C =0, then W C I. Since W € W and W # I, there exists Ams e A; such
that Piin. > Py and X 7. < Xy, Indeed, if W ¢ Ay, start from W and, whenever the
current coalition is not in Aj, replace it by a sub-coalition of I with strictly higher power
and strictly lower resources. Since [ is finite, this process terminates at some Alns ¢ Aj.
Because P, > Py > 8Py, we also have A™ € W, and since W # I and A™ C I,
necessarily Ains # 1.

Condition (i) therefore gives G(I) > G(A™). To compare G(A™) and G(W), note
that Pin. > Pw and Xz, < Xw. If Pj.. = Py, then Assumption 1(la) implies
G(A"™) > G(W). Tf Xzm = Xw, then Assumption 1(1b) implies G(A™) > G(W).
Otherwise, Assumption 1(1b) implies G(Pjins, Xw) > G(Pw, Xw) = G(W), and then
Assumption 1(1a) implies G(A™) = G(Piins, X ins) = G(Piins, Xw). Hence G(As) >
G(W). Therefore G(I) > G(W).

Now suppose C' # (). As above, there exists A" € A; such that Pz, > Py and
X jins < Xp. Similarly, since N\ [ is finite, there exists At ¢ An\s such that Pi.. > Pe
and X ;... < Xo.

Therefore P Fext = Piins + Piexe = Pp+FPo = Py, and X jine Fext = X Fins X foxt <
Xp + Xc = Xw. Since W € W, this implies A" U A=t € W, By condition (ii),
G(I) > G(As U Aot),

To compare G(A™UA) and G(W), note that Py ge« > P and X ; < Xw.
If one of these inequalities is an equality, Assumption 1(1a) or Assumption 1(1b) gives
G(A™s U A=) > G(W). Otherwise, Assumption 1(1b) implies G(Pins jext>» Xw) >
G(Pw, Xw) = G(W), and then Assumption 1(1a) implies G(A™UA™") > G(P; Xw).

insugext 9

ins UA"ext
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Hence G(A™ U A*) > G(W). Therefore G(I) > G(W).
Thus G(I) > G(W) for every W € W\ {I}. Therefore I is the unique maximizer of
G over W, and Proposition 1 implies ¢(1y) = {I}. O

Proof of Proposition 4. Let I' :== (I\{4,j})U{?, j'} be the post-exchange coalition, where
pir =Di—Ap, vy = x;+Ax, pj = pj+Ap, and z;; = z; — Az, with 0 < Ap < (p; —p;)/2
and 0 < Az < (z; — x;)/2. Then py > pj and zy < zj;. Moreover, Py = P and
Xp = Xj, so the indifference curve through the ruling coalition is unchanged. Denote
this common indifference curve by X = H;(P).

For any sub-coalition A C I, define its shifted boundary by H4(P) := H;(P + Pa) —
X 4. For any sub-coalition A" C I, define H4/(P) := H;(P+ Pa/) — X 4. By Definition 5,
the external safe areas of I and I” are SP* = [, 4, Si* and SF* = (44, 3", where
S :={(P,X)eR, : P <[Py, X > Hu(P)}, and similarly for SG".

We begin with a comparison claim for best insider sub-coalitions.

Claim. For every A’ € Ay, there exists A € A; such that Py > Py and X, < Xy

Fix A" € Ap. We first construct a pre-exchange counterpart A~ C [ such that
PA, 2 PA/ and XA— SXA/-

LI, j € Al let A= = (A'\ {¢",5}) U {i,j}. Then Py = Py and X4- = X4,
2. Ifd', 5’ ¢ A’ let A= := A’. Then again Py~ = Py and X4- = Xu.

3. Ifi' € A/and j' ¢ A, let A~ := (A'\{¢'})U{i}. Since p; = py+Ap and z; = xy—Ax,
we have Py- = Py + Ap > Py and Xy - = X4 — Ax < Xy,

4. If 7 € A and ' ¢ A’ let A~ = (A" \ {j'}) U{i}. Since p; = p; + Ap and
xy = xj — Az, we have Py~ — Py = p; — py = p; — pj — Ap > 0, because
0 <Ap < (pi—p;)/2, and Xy~ — Xu = 2, —xj = x; — x; + Az < 0, because
0 < Az < (z; — ;)/2. Hence Py~ > Py and X4- < Xy

Thus, in every case, P4—- > Py and X4- < Xy,

If A= € A, set A:= A~. Otherwise, by Definition 3, there exists a coalition B C [
such that Pg > P4- and Xp < X4-. If B € Aj, set A := B. If not, repeat the same
argument with B in place of A~. Since [ is finite and each step strictly increases power
while strictly decreases resources, this process terminates after finitely many steps at
some A € A; satisfying Py > P4~ and X4 < X4-. Combining this with P4~ > P4 and
Xa- < Xy yields Py > Py and X4 < X 4. This proves the claim.

We now show that the exchange weakly enlarges the external safe area.
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Take any best sub-coalition of outsiders B € An\;. Because the exchange only redis-
tributes power and resources among members of the ruling coalition, it leaves the outsiders
and their characteristics unchanged. Hence N\ I = N\ I’, and therefore Ay\; = An\r.

Suppose (P, Xp) € 8. By Definition 5, this means that for every A € A; such
that AU B € W, we have Xp > Ha(Pg), or equivalently, X4 + Xp > H;(Pa + Pp).

We claim that (Pg, Xp) € S&. Let A’ € Ap be any insider best sub-coalition such
that A”U B € W. By the claim just proved, there exists A € A; with P4 > P4 and
X4 < X 4. Since AAUB € W, we have Py +Pg > Py, hence P4+Pg > Py +Pg > [Py.
Therefore AUB € W. Because (Pg, Xp) € S, it follows that X4+ Xp > H;(Ps+ P3).

Since P4 > P4 and Hj is strictly increasing, we have Hj(Pa + Pg) > H;(Pa + Pg).
Moreover, X4 > X 4. Therefore X o + Xp > Xa+ Xp > H[(Pa+ Pg) > H;(Pa + Pp).
Equivalently, Xp > Ha/(Pg). Since A’ € Ap with A’UB € W was arbitrary, we conclude
that (Pg, Xp) € S§*. Hence S C S&*.

It remains to verify that internal stability is preserved after the exchange. Let A’ €
A MW be any winning best insider sub-coalition after the exchange. By the claim, there
exists A € A; such that Py > Py and X4 < X4 . Since A" € W, we have Py > [Py,
and therefore P4 > fPy. Hence A € Ay NW.

Because I was internally stable before the exchange, Proposition 3(i) implies X4 >
Hi(P4). Moreover, since Hj is strictly increasing and Py < P4, we have Hy(Pa) <
H;(P4). Combining this with X4 > X4 yields X4 > X4 > H;(Ps) > H;(Pa), and
therefore X4 > H;(Pa/). Thus A’ lies in the internal safe area. Since A" € Ap N W was
arbitrary, no winning best insider sub-coalition can profitably secede after the exchange.

Therefore I’ remains internally stable, and we have already shown that S C S§*.

Hence the exchange weakly increases the external resilience of the ruling coalition. [

Proof of Proposition 5. Fix a ruling coalition I, and let H;(-) denote the indifference
curve through (Pr, X7), so that X; = H;(P). Let A™ € (A;\{I})NW be any nontrivial
winning best insider sub-coalition, and write (Pa, X4) := (P4ins, X gins).

Because A" C I, we have P4 < P;. Since [ is a ruling coalition, Proposition 3(i)
implies G(I) > G(A™). By the definition of Hy, this is equivalent to X4 > Hy(Py).

For any insider coalition K C I, define its shifted boundary by HX(P) := H;(P +
Py) — Xk, and let the corresponding external safe region be S := {(P, X) € R2, :
P < BPy, X > HE(P)}. In particular, H(P) = H;(P + P;) — X; and H{(P) =
Hi(P+ Py) — Xa.

We claim that HI(P) > H{(P) for every P > 0 for which both expressions are well
defined. Since S = {(P,X) € R%, : P < Py, X > Hf(P)} for each K C I, this

inequality implies that every point in S7** also belongs to Sit,. Hence SP** C S,
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To prove the claim, let A := Py— P4 > 0. Then H](P)—H{}(P) = [H{(P+Ps+A)—
HI(P—l—PA)} — (X7 —Xa4). Let t := P+ Py4. Since P > 0, we have t > P4. Because Hj is
strictly convex, for any fixed A > 0 the increment H(t+ A) — H (¢) is strictly increasing
in t. Therefore Hy(P+Pa+A)—H[(P+Py) > Hi(Pa+A)—H;(Pa) = Hi(Pr)—H(Pa).

Also, X; = Hy(P;) and X4 > Hy(Pya) imply X;— X4 < H;(P;)— H;(P4). Combining
the two inequalities yields H{ (P) — H{*(P) > [H{(Pr) — Hi(P4)] — (X; — X 4) > 0. This
proves HY(P) > H(P) for every P > 0 in the common domain.

Since A™ € (A;\ {I}) N W was arbitrary, we obtain S C S%, for every nontrivial
winning best insider sub-coalition. Because I € A;NW, it follows that (1) yins CA W SZ’fﬁs =
S¢xt.

Finally, any internal reallocation that preserves (Pr, X;) leaves the indifference curve
through the ruling coalition unchanged, and hence leaves HI(P) = H;(P + P;) — X;
unchanged as well. Since the external safe area is exactly S$**, it follows that external
resilience is unchanged. Therefore external resilience is invariant to any internal reallo-

cation that preserves (Pr, X7) and internal stability. O

Proof of Proposition 6. Fix a ruling coalition I and consider a finite sequence of within-/
bilateral exchanges that preserves (P, X;) and terminates at a hierarchical allocation
I' :== IT. Let I' denote the post-exchange coalition after step t = 0,...,T, where
I° = I. By Proposition 4, each exchange weakly enlarges the external safe area, so
St C SR C .- C S Hence, if the inclusion is strict at any step, then S C S5
follows immediately.

It therefore suffices to consider the case in which all earlier inclusions are equalities,
that is, SF* = S¢** for every t < T, and to prove that the final exchange yields a strict
enlargement: S%t,l - S;%t. We establish this strict inclusion first for the CES family G,
with p < 1 sufficiently small, and then pass to the Leontief limit. In particular, we show
that there exists p < 1 such that for every p € (p,1) sufficiently close to the Leontief
limit, the final exchange shifts a relevant translated boundary strictly downward on a
nonempty compact interval on which it uniquely determines the external envelope. This
implies S534.,(G,) € S57(G,) for all such p, and continuity of the boundary family then
yields SFFt, C 8§73 in the limit environment as well.

For the remainder of the proof, let I := I7~! and I'* := I”. Since [ is the allocation
immediately before the final exchange, it is not yet hierarchical. Hence there exist two
members i, j € I such that pi > pj and x; < x;; that is, power and resources are not yet
aligned across members of I.

The final within-/ exchange acts only on this pair. It transfers a small amount of
power from i to j and a small amount of resources from j to i, so that py = p; — Ap,

ry = x; + Az, py = p; + Ap, and z; = z; — Az, with 0 < Ap < (p; — p;)/2 and
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0 < Az < (x; — x;)/2. All other members of I are unchanged. The resulting allocation
is denoted by I := (f \ {i,7}) U{7,j'}. By construction, Py, = P; and X; = X;.

Step 1. Construction of a winning best sub-coalition A* with i € A* and
Jj ¢ A*. Since p;/x; > p;/z;, Assumption 4 yields some A € (p;/x;, pi/x;) such that
A* =k € I:pe— Az > 0} is winning. By the choice of A\, we have p; — A\x; > 0 and
p; — Ax; <0, hence i € A* and j ¢ A*. In particular, A* C I.

It remains to show that A* is a best sub-coalition of I. For any A C I , define
Pr(A) == Py — AXa = >, calpe — Axy). Because @, is additively separable across
members, a maximizer is obtained by including every player with positive contribution
and excluding every player with negative contribution. Thus A* maximizes ®, over all
subsets of 1.

Now suppose, toward a contradiction, that there exists some B C I such that Pg >
Py and Xp < X4+«. Then ®y(B) — ©)(A*) = (P — Pas) — A(Xp — X4+) > 0, because
Pg— Py >0, Xp— X4 <0, and A > 0. This contradicts the maximality of A*. Hence
no subset of I has both strictly higher power and strictly lower resources than A*, so
A* € A;.

Therefore A* is a nontrivial winning best sub-coalition of I, i.e. A* € (A;\ {I})NW.

Step 2. The final exchange and preservation of the winning status of the

relevant bloc. Since A* is strictly winning, P4~ — 8Py > 0. Also, because p; > p,; and
x; < x;, we have (p; —p;)/2 > 0 and (z; — x;)/2 > 0. Choose Ap and Az such that
0 < Ap < min{(p; — pj)/2, Pa» — Py} and 0 < Az < (x; — x;)/2. Define the post-
exchange characteristics by py = p;, —Ap, vy = x;+ Az, pj = p; +Ap, and zj = z; — Az,
and let I* := (I\{i,5})U{7,j’}. Then py > pj and xy < xjs, so the pair remains ordered
in the same direction after the exchange, but is strictly less misaligned than before.

Moreover, the exchange preserves the aggregate characteristics of the ruling coalition:
P;; = P; and X;; = X;. Hence, for every CES specification GG, under consideration, the
indifference curve through the ruling coalition is the same before and after the exchange.
We therefore denote this common curve by H IE .

Let At C I' be the image of A* under the exchange. Since i € A* and j ¢ A*, the only
change is that i is replaced by i'. Therefore Pyi = Pa«—Ap and X 4+ = X4+ +Ax. By the
choice of Ap, Pyt = Ps- — Ap > 3Py, so A remains winning. Step 3. The translated

boundary generated by A* shifts strictly downward after the exchange. For
any sub-coalition C'C I or C' C I', define its translated boundary by H%(P) := H 2(P+
Pc) — X¢ for P € [0, 8Py), and let S&* := {(P,X) e R3, : P < 8Py, X > H}(P)}.
Apply this definition to the pre-exchange bloc A* and its post-exchange image AT,
By Step 2, Pyt = Py — Ap < Py« and X1 = X4« + Az > X4+, Since HIE is strictly
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increasing, for every P € [0, 8Py) we have HY(P + Pyr) < Hf(P+ Ps-). Subtracting the
larger quantity X4+ on the left and the smaller quantity X 4« on the right yields

H',(P) = HY(P + Pyi) — Xar < HY(P + Pa-) — Xa- = H.(P)

for every P € [0, 5Py).
Thus the translated boundary associated with the relevant winning bloc shifts strictly

downward at every outsider power level in the admissible domain. Step 4. In the

Leontief limit, A* uniquely determines the pre-exchange finite envelope on a
nonempty compact interval.

Let R := (A; \ {I}) N W be the set of nontrivial winning best sub-coalitions of 1.
By Step 1, A* € R. Since A* C I, we have 0 < P; — Ps«. Since A* € W, we also
have P4« > 8Py, so P; — Py« < Py — Py = (1 — )Py < Px. Thus the jump point
associated with A* lies strictly inside the outsider domain (0, 8 Py).

Leontief limit of translated boundaries. For the CES family G,(P, X) = [a(P/P;) +
(I —a)((X = X)/(X — X;))] 1/p, the indifference curve through (P;, X;) is defined im-
plicitly by a(P/P;)P 4+ (1 — a)((X — H}’(P))/(f( — X)) = 1. As p — —oo, the CES
aggregator converges pointwise to the minimum. Hence the indifference curve through
(Pj, X;) converges pointwise to the inverse-L through that point: for P < P; it is the
horizontal line X = X;, while at P = P; it has a vertical segment. Therefore, for each
C € R, the translated boundary HE(P) := HZ(P + Pc) — X¢ converges pointwise on
[0, 6Py) to

X;—Xeo, it P<P;— Pp,

Ho™(P) =
too, if P> P; — Pe.

Staircase structure. Enumerate R = {C},...,C,,} sothat Po, > --- > P¢, . Because
each C, is a best sub-coalition of I, this ordering implies X¢, < --- < X¢,,. Indeed, if
r < s and X, > Xg,, then C) would have strictly higher power and weakly lower
resources than CY; by genericity, the weak inequality in resources must in fact be strict,
so C, would dominate Cj, contradicting C € Aj;.

Thus, as r increases, the jump points P; — P, strictly increase, while the finite
horizontal levels X; — X, also strictly increase.

Let A* = C,. Since the jump points are strictly ordered, there exists € > 0 such that
J := (P; — Ps+ — ¢, P; — Py-) contains no jump point of any coalition in R \ {A*}. On
J, every coalition C, with r < ¢ has already jumped, so H;>(P) = +oc for all P € J.

Every coalition C). with r > ¢ remains on its finite horizontal branch throughout J, and
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for every r > g we have X; — X¢, < X; — Xa« = H,>°(P). Hence among the translated
boundaries that remain finite on J, the boundary of A* is uniquely highest.

Define Ri* := {C' € R : P; — Pc > supJ}, the set of coalitions whose limiting
translated boundaries remain finite throughout J. Then A* € Rf* and for every P € J
and every C' € Rin\ {A*}, H >°(P) > H;>(P).

Now fix any compact interval K C .J. Since R is finite and H ;> strictly dominates
every other finite limiting boundary on K, there exists n > 0 such that H,>*(P) >
H;®(P)+mnforall P e K and all C € Rfin\ {A*}.

Uniform convergence on K for the finite branch family. For every C € Rf* and
every P € K, we have P+ Po < P;. Since RA is finite and K is compact, there exists
§ > 0 such that P+ P < P;—¢ for every P € K and every C € Ri". Thus all evaluation
points stay a fixed positive distance to the left of the kink.

For the CES family, the indifference curve H ;’ through (P, X;) converges, as p — —o0,
to the Leontief inverse-L through (P;, X;). Since K +{Pc : C € Ri"} is contained in the
compact interval [0, P;— 4], this convergence is uniform on that set. Hence H?(P+FPc) —
X; uniformly over P € K and C' € R™.

Therefore H¢,(P) = HY(P + Po) — Xe — X; — Xe = Hg™(P) uniformly on K,
uniformly over C' € R, Since R" is finite, this convergence is joint.

It follows that there exists p < 0 such that, for every p < p, every P € K, and every

C € R we have |HE(P) — H;*®(P)| < n/3. Hence, for every p < p, every P € K, and
every C € Rin\ {A*}, HY.(P) > HE(P) +n/3. Thus, for all sufficiently negative p, the
finite pre-exchange envelope on K is uniquely determined by HY..
Step 5. The post-exchange envelope lies strictly below the pre-exchange en-
velope on K. Let R := (A \ {I'}) N W denote the set of nontrivial winning best
sub-coalitions after the exchange. By Proposition 4, for every B’ € R there exists an
antecedent coalition B € R such that Pg > Pg and Xg < Xp/. Since H ;’ is strictly
increasing, this implies H, (P) < Hp(P) for every P € [0, BPy).

Fix P € K and let B’ € Rj, be arbitrary, with antecedent B € R.

If B # A*, then Step 4 implies H%(P) < Hf.(P) —n/3. Hence H%,(P) < Hp(P) <
HE.(P).

If B = A*, then B’ is a post-exchange image of A*. By the antecedent comparison,
we have Pg < Py« and Xp > X4« Moreover, by the generic choice of (Ap, Ax) in the
admissible open set, these inequalities cannot both hold with equality. Therefore at least
one is strict. Since H? is strictly increasing, it follows that Hf(P + Pp/) < HZ(P + Pax),
with strict inequality if Pgr < Py«, while —Xpg < —X 4+, with strict inequality if Xz >
X 4+. Thus in this case as well, Hp,(P) < H.(P).
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Therefore, for every P € K and every B’ € R;,, we have Hp,(P) < H.(P). Since
Step 4 shows that H'. uniquely determines the pre-exchange envelope on K, it follows
that maxper,, Hp (P) < HY.(P) = maxger HE(P) for every P € K.

Step 6. Strict expansion of the external safe area. Fix any P € K. By Step 5,
maxprer,;, Hp (P) < maxper Hp(P). Choose any X strictly between these two values.
Then X > maxprer,, Hp (P), so (P, X) € S, while X < maxper Hp(P), so (P, X) ¢
S8, Hence (P, X) € Si* \ S, which proves §8 C S for every p < p.

Since all earlier exchanges weakly enlarge the external safe area, we conclude that
St C S for every p < p. O

Proof of Proposition 7. Fix a ruling coalition I, and let H and H be two indifference
curves through (P, X;) such that H = H, that is, H'(P) < H'(P) for all relevant P.

Since both curves pass through (Pr, X;), we have H(P;) = H(P;) = X;. Hence, for
any P < Py, H(P)— H(P) = [}/(H'(t) - H'(t))dt > 0, so H(P) > H(P). Similarly, for
any P > Py at which both curves are defined, H(P) — H(P) = fg (H'(t) — H'(t)) dt > 0,
so H(P) < H(P).

We first compare internal resilience. Any insider sub-coalition A C [ satisfies Py < Py,
so only the region P < P is relevant. Under H, the internal safe area is S (H) :=
{(P,X): X > H(P)}, while under H it is S™(H) := {(P,X) : X > H(P)}. Since
H(P) > H(P) for every P < P;, we obtain S™(H) C Sit(H). The inclusion is strict. Fix
any Py < Py, and choose X, such that H(Py) < Xo < H(P,). Then (P, X,) € S™(H)
but (P, Xo) ¢ S™(H). Hence S™(H) C Si(H), so internal resilience under H is
strictly lower than under H.

We next compare external resilience. Since both indifference curves are strictly convex,
Proposition 5 applies. Therefore the external safe area is determined by the full coalition
I: 8&(H) = {(P,X): P < 8Py, X > H(P+ P;) — X;} and S*(H) = {(P, X) :
P < PN, X > f[(P + Pr) — X;}. For every relevant P > 0, we have P + P; > P.
Hence H(P + P;) < H(P + P;). Subtracting X; from both sides gives H(P+ P;) — X; <
H(P + P;) — X1, and therefore S (H) C S&(H).

This inclusion is also strict. Fix any P; € (0, 5Py), and choose X; such that H(P; +
P;)—X; < Xy < HP, + P/) — X;. Then (P, X;) € S&(H) but (P, X;) ¢ S&™(H).
Thus S&(H) C S (H), so external resilience under H is strictly higher than under H.

Therefore, if H > H , then the ruling coalition I has strictly lower internal resilience

and strictly higher external resilience under H than under H. ]
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Appendix B Examples

The following example illustrates a typical function G;(-) satisfying Assumptions 1-3 and
clarifies how the plundering technology shapes the relative value of power and internal

resources.

Example 1. For anyi € I € W\ {N}, consider

wi(I) = Gi(I) = (%) (l%)w+1 <f{—flv> | (B.1)

where o > 0. The term % 1s player i’s share of plundered resources, proportional to her

%)a+1())((_];,

how aggregate coalition power and internal resources affect total extraction. One can

relative power in the ruling coalition, while the plunder function ( ) captures
verify that o > 0 is required for parts (i)—(ii) of Assumption 1; if o < 0, these conditions
fail.

Normalize Py = Xy = 1. Then

1
GZ(I) :sz[aE

Fiz a payoff level G; and let I be a ruling coalition containing i. The indifference curve

of player i through I is the locus of (P, X) such that G;(P, X) = G;:
X =C;(I)Pe, (B.2)

where Ci(I) :== & and P € [B,1]. Along such an indifference curve, the marginal rate of

substitution between power and resources is

X
MRSpx = as.

The parameter o governs the relative valuation of power versus internal resources. A
higher o makes payoffs more sensitive to coalition power: for a given level of internal
resources, an increase in P; raises G;(I) more strongly. FEquivalently, along an indif-
ference curve, the marginal value of power relative to internal resources is higher when
a 18 larger. In this sense, a higher o corresponds to a more power-intensive plundering
technology.

Conversely, lower values of o reduce the marginal contribution of additional power
to plunder. This corresponds to a weaker power effect in plundering: coalition payoffs
become less responsive to power and relatively more constrained by internal resources. In

that case, the trade-off between bringing in additional power and protecting more insiders’
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Figure 14: Ruling coalition under different indifference curves.

resources is less tilted toward power.

The next example shows that, without further restrictions on the joint distribution of
power and resources and on the plundering function, there is no general characterization
of the ruling coalition’s composition. This follows, first, from Proposition 2(1), which
implies that any coalition in the set of potential ruling coalitions may be the ruling
coalition for some range of indifference curves; and second, from the fact that the set
of potential ruling coalitions itself cannot be sharply characterized without additional
structure on (p;, ;);en. In particular, there is no guarantee that the ruling coalition
contains the most powerful player, the player with the fewest resources, or the player

with the highest power-to-resource ratio (Figure 14).!° Example 5 illustrates this point.

Example 2. Suppose N = {1,2,3,4}, with
p1=06,x1=5, pa=3,22=3, p3=2,23=0, pys=05, x4=4,
and let § = % + €. Then the set of winning coalitions is

W = {{1,2},{1,4},{2,4}, {1,2,4}}.

As shown in Figure 14, different indifference curves select different ruling coalitions:
when the indifference curve is Hy, the ruling coalition is {2,4}, which excludes the player
with the highest power (player 1); when it is Hs, the ruling coalition is {1,4}, which
excludes the player with the lowest resources; and when it is Ho, the ruling coalition
excludes the player with the highest power-to-resource ratio (player 4). Thus, absent
additional structure, the ruling coalition need not contain the most powerful player, the

poorest player, or the player with the highest power-to-resource ratio.

0Example 4 in the appendix shows that a sharper characterization is possible when powers, resources,
or both are equally distributed in society.

43



References

ACEMOGLU, DARON, GEORGY EGOROV, AND KONSTANTIN SONIN (2008): “Coalition

formation in non-democracies,” The Review of Economic Studies, 75 (4), 987-1009.

(2012): “Dynamics and stability of constitutions, coalitions, and clubs,” American
Economic Review, 102 (4), 1446-1476.

ACEMOGLU, DARON AND JAMES A ROBINSON (2008): “Persistence of power, elites, and

institutions,” .

(2013): “Economics versus politics: Pitfalls of policy advice,” Journal of Economic
perspectives, 27 (2), 173-192.

ALATAS, SYED FARID (2014): Applying Ibn Khaldun: The recovery of a lost tradition in
sociology, Routledge.

ANDOLFATTO, DAVID (2002): “A theory of inalienable property rights,” Journal of Po-
litical Economy, 110 (2), 382-393.

BAl, YING AND TiTI ZHOU (2019): ““Mao’s last revolution””: a dictator’s loyalty-
competence tradeoff,” Public Choice, 180 (3), 469-500.

BATTAGLINI, MARCO (2021): “Coalition formation in legislative bargaining,” Journal of
Political Economy, 129 (11), 3206-3258.

BESLEY, TIMOTHY AND TORSTEN PERSSON (2009): “The origins of state capacity:

Property rights, taxation, and politics,” American economic review, 99 (4), 1218-1244.

BESLEY, TIMOTHY J AND MASAYUKI KUDAMATSU (2007): “Making autocracy work,”
LSE STICERD Research Paper No. DEDPS/S.

BREWER, TONY (2002): Marzist theories of imperialism: A critical survey, Routledge.

DAL BO, ERNESTO AND PEDRO DAL BO (2011): “Workers, warriors, and criminals:

social conflict in general equilibrium,” Journal of the Furopean Economic Association,
9 (4), 646-677.

DAL BO, ERNESTO, PABLO HERNANDEZ-LAGOS, AND SEBASTIAN MAZZUCA (2022):

“The paradox of civilization: Preinstitutional sources of security and prosperity,” Amer-
ican Political Science Review, 116 (1), 213-230.

DE MEesQuIiTA, ETHAN BUENO (2010): “Regime change and revolutionary en-
trepreneurs,” American Political Science Review, 104 (3), 446-466.

44



DIERMEIER, DANIEL, GEORGY EGOROV, AND KONSTANTIN SONIN (2017): “Political

economy of redistribution,” Econometrica, 85 (3), 851-870.

EGOROV, GEORGY, SERGEI GURIEV, AND KONSTANTIN SONIN (2009): “Why resource-

poor dictators allow freer media: A theory and evidence from panel data,” American
Political Science Review, 103 (4), 645-668.

EGOROV, GEORGY AND KONSTANTIN SONIN (2011): “Dictators and their viziers: En-

dogenizing the loyalty—competence trade-oft,” Journal of the Furopean FEconomic As-
sociation, 9 (5), 903-930.

(2024): “The political economics of non-democracy,” Journal of Economic Liter-
ature, 62 (2), 594-636.

ENIKOLOPOV, RUBEN, ALEXEY MAKARIN, AND MARIA PETROVA (2020): “Social me-

dia and protest participation: Evidence from Russia,” Fconometrica, 83 (4), 1479-1514.

GARICANO, Luis (2000): “Hierarchies and the Organization of Knowledge in Produc-
tion,” Journal of political economy, 108 (5), 874-904.

GARICANO, Luis AND ESTEBAN ROsSI-HANSBERG (2015): “Knowledge-based hierar-

chies: Using organizations to understand the economy,” economics, 7 (1), 1-30.

GEHLBACH, SCOTT AND KONSTANTIN SONIN (2014): “Government control of the me-
dia,” Journal of public Economics, 118, 163-171.

GURIEV, SERGEI AND DANIEL TREISMAN (2019): “Informational autocrats,” Journal of

economic perspectives, 33 (4), 100-127.

HAFER, CATHERINE (2006): “On the origins of property rights: Conflict and produc-
tionin the state of nature,” The Review of Economic Studies, 73 (1), 119-143.

HARSANYI, JOHN C. (1974): “An equilibrium-point interpretation of stable sets and a
proposed alternative definition,” Management Science, 20 (11), 1472-1495.

HENN, SOEREN J, CHRISTIAN MASTAKI MUGARUKA, MIGUEL ORTIZ, RAUL SANCHEZ
DE LA SIERRA, AND DAVID QIHANG WU (2024): “Monopoly of Taxation without
a Monopoly of Violence: The Weak State’s Trade-Offs from Taxation,” Review of

Economic Studies, rdae036.

JIA, RUIXUE, MASAYUKI KUDAMATSU, AND DAVID SEIM (2015): “Political selection
in China: The complementary roles of connections and performance,” Journal of the

FEuropean Economic Association, 13 (4), 631-668.

45



KHALDUN, IBN (1967): “The Muqaddimah, an Introduction to History, tr. by Franz

Rosenthal, 3 vols,” .

KONIG, MICHAEL D, DOMINIC ROHNER, MATHIAS THOENIG, AND FABRIZIO ZILI-

BOTTI (2017): “Networks in conflict: Theory and evidence from the great war of africa,”
Econometrica, 85 (4), 1093-1132.

KONRAD, KAI A AND STERGIOS SKAPERDAS (2007): “Succession rules and leadership
rents,” Journal of Conflict Resolution, 51 (4), 622-645.

KURAN, TIMUR (1996): “The discontents of Islamic economic morality,” The American
Economic Review, 86 (2), 438-442.

LORENTZEN, PETER (2014): “China’s strategic censorship,” American Journal of politi-
cal science, 58 (2), 402-414.

LORENTZEN, PETER L (2013): “Regularizing rioting: Permitting public protest in an

authoritarian regime,” Quarterly Journal of Political Science, 8 (2), 127-158.

LOWES, SARA, NATHAN NUNN, JAMES A ROBINSON, AND JONATHAN L WEIGEL
(2017): “The evolution of culture and institutions: Evidence from the Kuba Kingdom,”
Econometrica, 85 (4), 1065-1091.

MATTINGLY, DANIEL C (2024): “How the party commands the gun: The foreign—

domestic threat dilemma in China,” American Journal of Political Science, 68 (1),
227-242.

MENG, ANNE (2020): Constraining dictatorship, Cambridge University Press Cambridge.

MICHALOPOULOS, STELIOS AND ELIAS PAPAIOANNOU (2013): “Pre-colonial ethnic in-

stitutions and contemporary African development,” Econometrica, 81 (1), 113-152.

MOOKHERJEE, DILIP (2013): “Incentives in hierarchies,” The Handbook of Organizational
Economics, 764-798, edited by Robert Gibbons and John Roberts.

MORISHIMA, MICHIO (1974): “Marx in the light of modern economic theory,” Economet-

rica: Journal of the Econometric Society, 611-632.

PAINE, JACK (2021): “The Dictator’s Power-Sharing Dilemma: Countering Dual Out-
sider Threats,” American Journal of Political Science, 65 (2), 510-527.

PERSSON, TORSTEN (2002): “Do political institutions shape economic policy?” Econo-
metrica, 70 (3), 883-905.

46



PuGA, DIEGO AND DANIEL TREFLER (2014): “International trade and institutional
change: Medieval Venice’s response to globalization,” The Quarterly Journal of Eco-
nomics, 129 (2), 753-821.

QIAN, YINGYI (1994): “Incentives and loss of control in an optimal hierarchy,” The
Review of Economic Studies, 61 (3), 527-544.

QIAN, YINGYI, GERARD ROLAND, AND CHENGGANG XU (2006): “Coordination and

experimentation in M-form and U-form organizations,” Journal of Political Economy,
114 (2), 366-402.

RAY, DEBRAJ AND RAJIV VOHRA (2015a): “Coalition Formation,” in Handbook of Game

Theory with Economic Applications, ed. by H. Peyton Young and Shmuel Zamir, North
Holland, 240-322.

(2015b): “Coalition formation,” Handbook of game theory with economic applica-
tions, 4, 239-326.

(2015¢): “The farsighted stable set,” Econometrica, 83 (3), 977-1011.

ROEMER, JOHN E (1980): “A general equilibrium approach to Marxian economics,”

Econometrica: Journal of the Econometric Society, 505-530.

(1981): Analytical foundations of Marzian economic theory, Cambridge University

Press.

SANCHEZ DE LA SIERRA, RAUL (2020): “On the origins of the state: Stationary bandits
and taxation in eastern congo,” Journal of Political Economy, 128 (1), 000-000.

SHADMEHR, MEHDI (2018): “Multiplicity and Uniqueness in Generalized Regime Change
Games,” Available at SSRN 31212/1.

SVOLIK, MILAN W (2012): The politics of authoritarian rule, Cambridge University

Press.

WINTROBE, RONALD (1990): “The tinpot and the totalitarian: An economic theory of
dictatorship,” American political science review, 84 (3), 849-872.

(2000): The political economy of dictatorship, Cambridge University Press.

XU, GUO (2018): “The costs of patronage: Evidence from the british empire,” American
Economic Review, 108 (11), 3170-3198.

47



YANAGIZAWA-DROTT, DAVID (2014): “Propaganda and conflict: Evidence from the
Rwandan genocide,” The Quarterly Journal of Economics, 129 (4), 1947-1994.

ZAKHAROV, ALEXEI V (2016): “The loyalty-competence trade-off in dictatorships and
outside options for subordinates,” The Journal of Politics, 78 (2), 457-466.

48



	Introduction
	Relevant Literature

	Environment
	Preliminary Analysis of the Coalition Formation Game
	Axiomatic analysis
	The non-cooperative extensive game

	Main analysis on coalitional resilience
	Internal and external resilience
	Which ruling coalitions are more externally resilient?
	Increasing and decreasing return to power
	Trade-off between internal and external resilience
	The trade-off under increasing return to power
	The trade-off under decreasing return to power

	Coalitional resilience: a summary

	Concluding remarks
	Proofs
	Examples

