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PREFACE ii

Preface

This is a book about a theory of social mechanisms and the behavior of groups.
Our focus is on applications to democracy and lobbying. The evidence suggests to
us that economic fundamentals matter and we present a systematic theory of how
and why they do. The book has two goals:

1. To systematically introduce new tools for incorporating sociological elements
of peer pressure and social networks into modeling the behavior of interest groups.
In doing so we incorporate standard elements of economic theory: especially incen-
tive constraints and auction theory.

2. To show that these tools shed light on democracy and lobbying. In particular
we ask why large interest groups succeed in political elections yet are undermined
by smaller groups in lobbying. We examine issues such as the efficacy of interest
groups, voter turnout, and the rise of populism.

The book is designed for advanced undergraduates and graduate students in
economics and related disciplines such as political science or sociology. The basic
prerequisite is familiarity with calculus, probability theory, basic non-cooperative
game theory and especially Nash equilibrium.

With respect to the exposition we use boxes and appendices for material that is
“optional.” This includes proofs for which the details involve more advanced math-
ematics or straightforward but uninteresting calculations, and digressions that we
find interesting but are outside the main line of development. We also have marked
as “Technical” chapters that have important results useful to those interested in
pursuing research in the area but are not essential to understanding the theory.
Along with some of the appendices these chapters require higher level mathemati-
cal knowledge.

We are grateful to financial support from the European University Institute
Research Council and the Ministero dell’Istruzione e Ministero dell’Universita e
della Ricerca di Italia (MIUR): PRIN “Voting, Lobbying and Disrupting: Political
Economy via Economic Sociology” grant number prj-0317 _d1.

We owe a special thanks to our co-authors who contributed to the research
reported here: Rohan Dutta and Andrea Galeotti in particular. We are grateful also
to the people whose work and discussion contributed much to our understanding
of the subject: especially Juan Block, Michele Boldrin, Giacomo Calzolari, Drew
Fudenberg, Helios Herrera, Philipp Kircher, Cesar Martinelli, Massimo Morelli,
Salvatore Nunnari, Thomas Palfrey, Kirill Pogorelskiy, and Guido Tabellini.

This book is dedicated to John and to our partners who put up with much in
the writing of the book and the many papers and revisions of papers that form its
basis: to Catharina Tilmans, Daniela Iorio, and Marta Terranova.



Contents

Copyright Notice i
About the Authors i
Preface ii
Chapter 1. Introduction 1
Chapter 2. Social Mechanisms: Politics and Markets* 4
2.1. The Canonical Public Goods Problem 5
2.2. The Canonical Cartel Problem 7
2.3. Subversion in Politics and Markets 9
2.4. Lobbies, Cartels, and Laws 11
Chapter 3. The Problem with Pigou?® 13
3.1. Public Good Redux 13
3.2. Introduction of a Pigouvian Subsidy 13
3.3. Breakdown of Cartels 14
3.4. The Trouble with Foreign Aid 16
3.5. Lump Sum Taxes Matter 17
3.6. Day Care 18
3.7. Persistence is Important 19
3.8. Milking the Cow 19
3.9. Aggregate Output Subsidies® 20
3.10. Scaling 20
3.11. How Sticky are Social Norms? 21
Chapter 4. Binary Choice: Participation with Hidden Cost* 24
4.1. Direct Cost and Committed Members 25
4.2. Monitoring Cost and Incentive Compatibility 25
4.3. The Intuition of Cost 26
4.4. Appendix: The Algebra of Participation Cost 28
Chapter 5. Competing for a Prize: Political Auctions 30
5.1. The All-Pay Auction 31

! This chapter is based on Levine et al. (2020).

2This chapter is based on Dutta et al. (2021).

3Based on Dutta et al. (2022).

“This chapter and the next are based on Levine and Mattozzi (2020) and presentations in
2016 at the Young Economists Workshop and the Maastricht Games Conference, in 2017 at Royal
Holloway, at a public lecture at Washington University in St. Louis, at the Robert Schuman
Centre for Advanced Studies of the European University Institute, and at the University of the
Pacific (Lima), and in 2020 at Erasmus.

iii



CONTENTS

5.2. The Tripartite Auction Theorem

5.3. Unequal Prizes

5.4. Voting versus Lobbying: Duties or Chores?

5.5. Why not Split a Large Group?

5.6. Vote Suppression

5.7. Appendix: Types of Equilibria in the All-Pay Auction

5.8.  When Do Small Groups Win Elections? The case of School Boards

Chapter 6. When Lobbyists Succeed and Pollsters are Wrong
6.1. When Lobbyists Succeed
6.2. Why Pollsters are Wrong;:
The Uncertainty Principle in the Social Sciences
6.3. A Brief History of Mixed Strategies

Chapter 7. Lobbying and the Agenda:
Subsidies Versus Civil Rights®
7.1. Non-Rival Prize
7.2. Fungible Prize
7.3. Is Fixed Cost Plausible? The case of farm subsidies
7.4. Subsidies versus Civil Rights: the Facts
7.5. Minority and Majority Strategies

Chapter 8. Crime and Punishment: The Determinants of Cost
8.1. Hidden Actions and Small Deviations
8.2. Hidden Types
8.3. Spillover Costs
8.4. Continuous Signal
8.5. Who Will Guard the Guardians?
8.6. The Cost Distribution with Hidden Types

Chapter 9. Implementation
9.1. Reaching an Agreement
9.2. Single Monitor Models
9.3. Ostracism and Monitor Incentives®
9.4. Multiple Monitors: Formal Versus Informal Monitoring”

Chapter 10. Games Between Groups®
10.1. The Model
10.2. Equilibrium May Not Exist: an Example
10.3. Monitoring Cost and the Reduced Game
10.4. Monitoring in the Example
10.5. Generalizations and Specializations

Chapter 11. Technical: All Pay Contests®
11.1. The Model
11.2. War, Peace and Rents

5This chapter is based on Levine and Modica (2017).

6This section is based on unpublished work with Rohan Dutta.
"This section is based on unpublished work with Andrea Galeotti.
8This chapter is based on Dutta et al. (2018).

9This chapter is based on Levine and Mattozzi (2019).

34
36
38
41
42
43
45

49
49

a0
ol

54
o4
96
57
57
99

61
61
66
66
74
5
7

79
79
80
81
84

90
90
91
91
92
93

94
94
95



CONTENTS

11.3. Existence of Pure and Mixed Equilibrium

11.4. The Zero Sum Property and Consequences'®
11.5. Peaceful Equilibria

11.6. Cost and Success

11.7. Convexity and An All-Pay Auction Result

11.8. Robustness and the Equilibrium Correspondence
11.9. Rent Dissipation

11.10. Extensions

11.11. Random Turnout Models

11.12. Appendix: Continuity

Chapter 12. Group Size In All Pay Contests
12.1. The Model
12.2. Success With a Common Prize
12.3. Mixed Tullock
12.4. Convex Cost Pure Tullock
12.5. Intermediate Tullock
12.6. Is It Pure or Is It Mixed?
12.7.  Corruption and Federalism

Chapter 13. Pivotality, the Anti-folk Theorem and the Paradox of Voting
13.1. How Relevant is Pivotality in Large Elections?
13.2. The Anti-Folk Theorem and Collective Punishment
13.3. Incentive Constraints with Pivotality
13.4. The Holdup Problem and the Tragedy of the Anticommons

Chapter 14. Repeated Play, Voluntary Fines and Collective Punishment*!
14.1. The Model
14.2. The Theorem

Chapter 15. Sticky Adjustment and Reputation Traps'?
15.1. The Environment
15.2.  Short-run Player Beliefs and Time Invariant Equilibrium
15.3. Characterization of Equilibrium
15.4. Outline of the Proof: Pure Strategies
15.5. Intuition of the Main Result: Mixed Strategies
15.6. The Olympic Effect
15.7.  Appendix: Proofs

Chapter 16.  Backwards Compatibility
16.1. The Group as Individual
16.2. Coordination and Altruism
16.3. A Simple Public Goods Game
16.4. Ethnicity and Conflict

96

98

99
100
105
109
111
113
115
118

128
128
128
130
132
133
134
137

140
141
143
146
146

148
149
150

153
153
155
157
159
161
161
162

186
186
187
189
191

10We are grateful to Christian Ewerhart for pointing out to us the equivalence with zero-
sum games. This result can be found in Ewerhart and Valkanova (2020) and the mix and match
property of minimax equilibria can be found in his earlier work in Ewerhart (2017) and Ewerhart

and Sun (2018).
1This chapter is based on Levine (2021a).
12This chapter is based on Levine (2021b).



16.5. Cartels

Chapter 17. Conclusion
17.1. Where Are We?
17.2.  Where Are We Going?

Bibliography

CONTENTS

193

195
195
196

198



CHAPTER 1

Introduction

Following the end of the cold war, democratic institutions spread across the
globe bringing with them competition and capitalism. The benign guidance of a
“neo-liberal” elite - including the bulk of professional economists - brought an era
of peace, growth, and prosperity without parallel in human history. Books were
written about the “end of history.” Today rich and advanced countries see rioting in
the streets; populist charlatans claiming to represent the “people” attack trade and
immigration - the geese that laid the golden eggs - making ever changing promises
that will never be fulfilled. Expert opinion is condemned and ignored. What went
wrong?

Conventional wisdom in economics is that markets work well while political
systems are subverted by special interest lobbying. The most extreme expression
of this point of view is found in the Chicago school, but the range of disagreement
is small: while the Chicago school argues that the benefits of government action
are undone by regulatory capture, the MIT school argues that moderate regulation
and anti-trust rules can be useful in the occasional circumstance of market failure.
In evaluating this near consensus there are two crucial questions that ought to be
addressed:

1. Is it true that markets work well? Special interest groups that are effective
at lobbying are small in relative terms but large in absolute terms. If these groups
are able to overcome the public goods problem in order to lobby why can they not
also overcome the public goods problem of cartel formation? If they can, markets
will be just as subverted as political systems. More specifically why are some large
groups such as farmers successful at lobbing but not at cartel formation, while
others such as trade unions are successful at both?

2. When are political systems subverted by special interest lobbying? Both
lobbying and elections are forms of political contests. In the conventional view small
groups are successful at lobbying but fail in elections. Why are special interests
successful in one type of contest but not the other? Yet some small groups such as
teachers unions are effective at winning school board elections, while other small
groups such as those arguing for minority rights often lack political influence.

Persuasive and systematic answers to these questions are important for a variety
of reasons: not least that one of the commonly suggested driving forces behind
populism is the subversion of democratic systems by special interests. Without
understanding the disease it is difficult to propose a cure.

The purpose of this book is to explore a theory that provides coherent answers
to these basic questions. Our conclusions are not always the obvious ones - for
example, we find that making lobbying more difficult will increase the influence
of special interests, while making voting easier can reduce voter turnout. Our

1



1. INTRODUCTION 2

theory enables us to examine the issue of why social and cultural norms at times
persist after they become dysfunctional while at other times change with blinding
speed. We explain why the taxes most favored by economists - taxes on wealth and
Pigouvian taxes - face nearly insurmountable political obstacles. By laying down
a firm foundation for thinking about political economy we uncover sources of our
current malaise.

Our theory is a theory of group behavior which takes into account individual
incentive compatibility. It is a theory that takes as its point of departure that
whenever group members are asked to contribute to a public good such as lobbying
or voting, or limiting output to exploit market power, that group faces a free rider
problem: each member would prefer that other members bear the cost of the public
good. The theory is grounded in empirical research showing that groups can be
effective at disciplining members through social means including exclusion and os-
tracism - in a word, through peer pressure - and that the social norms that emerge
endogenously in self-organizing groups are functional and effective in overcoming
free riding problems. It is a theory that recognizes that groups need to monitor
compliance with social norms. Above all; it is a theory that recognizes that groups
respond to incentives in different ways than do individuals. It recognizes, for ex-
ample, that distribution is not neutral so which group gets the proceeds of a tax is
crucial to understanding the political consequences of tax policy.

Formally, our theory views a group of individuals with relatively common in-
terests as facing a mechanism design problem. The design problem is the choice
of a social norm in the form of a target contribution to public good production
together with a punishment for failing to comply with that norm. With imperfect
information about the compliance of individual members, how optimally should the
group discipline members and what does this mean for the optimal production of
public goods? To solve this problem we draw on existing mechanism design theory.

In particular, our theory is individualistic in the sense that group members do
not act out of altruism or concern for group welfare but pursue their own interest.
It is collectivist - as is most mechanism design theory - in the sense that the group
is assumed to be able to agree on an optimal mechanism that satisfies individual
incentive constraints. It is behavioral in that it recognizes the importance of so-
cial interaction and that exclusion is a powerful punishment that can be used to
overcome free riding.

Our flavor of mechanism design theory has a number of features that have not
played a prominent role in earlier work on mechanism design:

1. It emphasizes the use of punishments rather than rewards. This recognizes
the fact that political and social groups, unlike business firms, do not generate much
by way of revenue that can be used for rewards. Hence, it leads to an emphasis
not on implementation of the first best, but rather on the costs of implementing a
second best;

2. Our monitoring technology is endogenous. Standard cartel and mechanism
design theory assume that there is an exogenous noisy signal of individual behavior.
We assume that the signal depends upon the targets established by the group: once
the target is established the monitoring technology is specialized to the detection
of violations. Not only is this a more sensible assumption but it greatly simplifies
analysis of the mechanism design problem;
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3. We focus on mechanisms that coexist and compete with each other - as is the
case, for example, when two political parties each design a mechanism to employ
in an electoral contest;

4. We explicitly account for adjustment costs. While it is costly for individuals
to change plans in response to circumstances it is especially costly for groups.
Moreover adjustment costs for groups differ from adjustment costs for individuals:
groups have options not available to individuals including both disbanding and
engaging in political activity.

Our perspective on economic research is that theory directs our thinking about
data - what questions to ask, what data to collect, and how to analyze it. Strong
theoretical and conceptual underpinnings we believe are essential to that thinking,
so our theory is directed at foundational issues. We understand as well that analysis
and policy cannot always wait for the most satisfactory theoretical foundations and
a great deal of research in political economy has been conducted using different
underpinnings. This does not mean that we reject this research - especially not as
much of it has substantial empirical validation. A new theory if it is to be useful has
to have substantial backwards compatibility - it must not unexplain that which has
already been explained - it must agree with valid insights that already exist. While
the primary focus of the book is on what is new and not on what has been done by
others, we wrap up with explicit consideration of existing models and explanations
and how and when our theory is compatible with them.

The theory of social mechanisms is a new one founded in research we began
about a decade ago. It raises new questions and proposes new answers to old
questions. As it is a new theory it has not been subject to the scrutiny applied
to existing theories. The goal of this book is to lay out the theory in a coherent
way along with relevant facts and to argue that it has enough potential to deserve
careful empirical and theoretical scrutiny.



CHAPTER 2

Social Mechanisms: Politics and Markets'

In practice large groups have little difficulty in overcoming free-rider problems.
Often coercion is involved: for example through mandatory voting laws, a military
draft or penalties for tax evasion. In the context of political groups this kind of
direct coercion is seldom relevant - farm lobbies cannot imprison non-contributors.
There is, however, another form of coercion: peer pressure. This is not a new idea
- indeed we might almost argue that it is common sense. In the context of voting,
for example, Della Vigna et al. (2014) demonstrate that an important incentive
for citizens to vote is to show others that they have voted, while Gerber et al.
(2018) show that social pressure significantly increase turnout. Amat et al. (2018),
using historical elections data of Spain’s Second Republic, show that turnout was
driven by political parties and trade unions’ social pressure. Peer pressure in turn
operates by punishing individuals for violating social norms: generally by some
form of exclusion from social activities as described by Coleman (1988), but also
through lesser and greater punishments ranging from sneering to beating.? People
adhere to social norms because they want to keep the good opinion of their friends
and neighbors.

Social norms and the punishments that enforce them are not arbitrary. In the
setting of public goods, scholars such as Coase (1960) and Ostrom (1990) have
shown that social norms are highly functional in solving free-rider problems. In
the context of voting we know that turnout in U.S. national elections, for example,
is strategic - it is considerably higher in presidential election years than off-years,
and in general participation rates and the social norms that support them adjust
strategically to reflect the stakes in the elections. We would prefer that interest
groups were less strategic - it would be well if lobbying groups were not effective in
looking out for their best interests. Unfortunately it rarely seems so. For better or
worse social norms are well adapted to group circumstances.

The issue of how a group uses incentives to overcome a public goods problem
is the heart of mechanism design theory. In the context of social organization this
approach was pioneered by Townsend (1994) in his studies of risk sharing. This is
the approach we adapt. In this chapter we introduce the idea of a social mechanism
that solves free-rider problems and show how we can derive insights by varying the
economic context. We consider first a canonical public goods problem showing how
monitoring costs play a key role in determining the amount of public good that will
be provided. We then consider a market setting and show that the inability of firms
to increase output plays a key role in the formation of large cartels. Hence while
the public goods problem of lobbying will be solved in industries where monitoring

IThis chapter is based on Levine et al. (2020).
20ur focus on enforcement is in contrast to models of social conformity such as Akerlof and
Kranton (2005), which do not explicitly consider punishments or rewards.
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2.1. THE CANONICAL PUBLIC GOODS PROBLEM 5

costs are low, the same industries may none-the-less fail to form cartels if firms
can easily increase their output. Here we find an answer to our first fundamental
question of why markets are more difficult to subvert than political systems.

2.1. The Canonical Public Goods Problem

To introduce the idea of a social mechanism we start with the canonical public
goods problem. We consider a large organized group with many members. Each
member i chooses the amount of public good z° > 0 to produce at unit marginal
cost. Each member faces a capacity constraint X > 1. The average output of the
group T represents a public good benefiting each member by W (z) = (V + 1)7 —
(V/2)Z? up to a satiation point X and with V' > 0. Hence a representative group
member receives utility

W(z) — 2"

Since W is strictly concave, the first best is where the marginal benefit of the
public good W'(Z) = (V + 1) — VZ is equal to the marginal cost of producing
it (which is equal to 1). The condition W'(Z) = 1 gives T = 1, which is then
the first best. In other words, we have normalized the units of output so that
T is measured as a fraction of the first best. Notice also that W’/(Z) = 0 at
Z = (V +1)/V which we therefore take to be the satiation point X. Finally
observe that per capita utility at the first best is W (1) — 1 = V/2 so that V is a
measure of the value of the public good.

The effect of any individual member in a large group on average output is
negligible, so there is a severe free-rider problem. Each group member would prefer
not to produce at all, leaving production up to the others. The key element of our
model of peer pressure is that individual production can be monitored and those
who fail to produce can be punished. Specifically the group may establish a target
level of output - a social norm - ¢ and receive a noisy signal 2* € {0,1} about
whether member ¢ respected the social norm where 0 means “good, respected the
social norm” and 1 means “bad, failed to respect the social norm.” If the social
norm was respected (z° = ) the bad signal occurs with probability = > 0; if the
social norm was violated (z* # ) the probability of the bad signal is at least as
high 73 > m. When the signal is bad the group imposes an endogenous utility
penalty of P > 0 on the member with the bad signal.

The combination of a social norm ¢ and penalty P is a social mechanism.
However, a social mechanism is only meaningful if group members are willing
to adhere to it: that is, if it is incentive compatible. As all group members
share the same interest we assume that the group collectively chooses the in-
centive compatible social mechanism (¢, P) that when adhered to provides the
greatest expected utility W(p) — ¢ — P to its members. The incentive compat-
ibility constraint is that an individual deviation should not be profitable, that is
W(p) — ¢ — 7P > max,: W(p) — 2" — m P.

We emphasize three key features of this model, all to be examined later:

e Punishment is costly to the individual hence to the group. The probability
7 a bad signal is received when the social norm is adhered to plays a crucial
role because it makes punishment costly even when the social norm is
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adhered to. When 7 > 0 punishments are not hypothetical threats, they
must sometimes be carried out.

e Signals and punishments are individual. Punishments are not based on
how well the group does nor are they collective.

e The monitoring technology is specialized to the social norm. Choosing
a different social norm changes which individual behavior will generate
good and bad signals.

Following the insight of mechanism design theory we abstract from many details.
We do not specify how the mechanism is to be implemented - whether the pun-
ishments are ostracism, social disapproval or even monetary fines; who receives
the signals; and who carries out the punishments. Similarly the process by which
the group agrees on the mechanism is not described. Many of these details of im-
plementation we will discuss subsequently. Our current and central focus here is
on the economic fundamental of what information is available to the group about
individual behavior.

We may then summarize the social mechanism problem as follows: The goal
of the group is to maximize W (y) — ¢ — wP subject to the incentive constraint
W(p) — ¢ — 7P > max,: W(p) — " —m P.

2.1.1. Direct, Monitoring, and Total Cost. It is useful in dealing with
social mechanisms to break the problem of finding an optimal mechanism into two
parts. First we consider the problem of minimizing the cost of achieving a particular
social norm. This requires us to find the incentive compatible punishment with the
least social cost. Specifically, for given ¢ we must minimize 7P subject to incentive
compatibility. Letting P be the solution to that problem, there are two sources
of cost of producing output ¢: there is the direct cost D(¢) = ¢ and there is
the monitoring cost M (p) = 7P. Notice that the monitoring cost is the cost of
punishing the compliant member - the cost of punishing the innocent. The total
cost C(¢p) is simply the sum of the two.

THEOREM 2.1.1. A social norm ¢ > 0 is feasible if and only if 71 > 7 in which
case the optimal incentive compatible punishment is P = /(1 — 7). Defining the
monitoring difficulty as 0 = 7/(m; — ), costs are given by D(p) = ¢, M(p) = O¢
and C(p) = (14 0)p.

ProOF. If a group member chooses to violate the social norm, the individual
objective —z! — m P is maximized by producing #' = 0. Hence the incentive
constraint may be written as —p — 7P > —m P or (m —m)P > ¢. Thus 7y =7
forces ¢ = 0. When 7; > 7, since the goal is to minimize 7P, the least cost is the
least value of P satisfying the inequality (m —7)P > ¢, that is, the value such that
this holds with equality, (71 — 7)P = ¢. That M(y) = Oy follows directly. O

This result is simple but important.

e The optimal gain to deviating is the cost saving ¢ of ignoring the social
norm and not contributing to the public good - thereby getting W ()
instead of W (¢) — . The binding incentive compatibility constraint ¢ =
(m — 7r)15 says that the gain to deviating should equal the corresponding
increase in expected punishment.
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e The monitoring cost is the monitoring difficulty times the gain to deviat-
ing. The monitoring difficulty 6 is made up of two parts. The denominator
m — 7 is a measure of the quality of the signal - how much more likely is
the bad signal if the social norm is not adhered to? The lower the quality
of the signal the greater the difficulty of monitoring. The numerator =
is the chance of an erroneous bad signal and is the frequency with which
it is necessary to erroneously carry out punishments. The greater this is,
the greater is the monitoring difficulty.

The consequence of monitoring difficulty 6 is simply to raise the marginal cost of
producing output from 1 to 1 + 6. Insofar as we deal with situations in which 6
remains fixed and costs and benefits must be estimated from data this theory is
observationally equivalent to a theory in which there are no monitoring costs. As
that theory is widely used in political economy, we see that this model will not
contradict existing results. Rather it adds a new dimension of understanding -
what happens if § changes - and as we shall see enables us to analyze new problems
not so sensibly solved by a theory of the first best.

2.1.2. The Optimal Social Norm. Having minimized cost the mechanism
design problem can be reduced to the problem of choosing an optimal social norm
¢ to maximize W (p) — C(p). From this we immediately compute that

THEOREM 2.1.2. The optimal social norm is given by ¢ = max {0, (V —0)/V} <

PrOOF. From Theorem 2.1.1 the objective is W(p) — C(p) = (V + 1)p —
(V/2)p? — (1 + 0)p. This is strictly concave and the first order condition is V —
Vo—60=0;if V < one has W’(p) — C’'(p) < 0 for all ¢ > 0. O

The takeaways from this are

e For a given value of the public good V, output is decreasing in the mon-
itoring difficulty 6, ranging from the first best when § = 0 and reaching
zero when § = V.
e For a given monitoring cost 6, output is increasing in the value of the
public good, ranging from zero if V' < 0 and approaching the first best as
V — o0.
Neither of these conclusions are surprising, nor are they intended to be. They show
that a social mechanism model that capture the key elements of peer pressure and
endogenous choice of social norm solves the problem that is was set up to solve:
it shows how the production of a public good depends as we would expect on the
difficulty of monitoring and the value of the public good relative to that monitoring
difficulty. The key point is that since group organization does not much depend
on the particular free-rider problem that is to be solved, this same model delivers
interesting and less obvious, yet valid, predictions about a variety of other economic
questions that it was not set up to solve. We proceed to the first of these.

2.2. The Canonical Cartel Problem

The public good problem above could well be that of an industry raising re-
sources from firms to engage in a lobbying effort. Another public goods problem
faced by an industry is that of forming a cartel - and we now apply social mechanism
theory to that problem.
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We continue to consider a large organized group with many members, which we
now explicitly identify as firms. Note that this differs from standard cartel theory
in which there are only a few firms. A representative firm ¢ chooses the amount
of private good x* > 0 to produce at a unit cost. Each firm continues to face a
capacity constraint X > 1. The firms produce perfect substitutes and sell them
into a market that values average output 7 at U(z) = (V + 1)z — (V/2)7* with
V > 0 up to the satiation point X = (V +1)/V. The price in this market is U’ (%)
so the profit of a representative firm i is revenue U’(Z)z* minus cost, that is

U' (@) — 2’
Here price U'(z) = (V + 1) — VZ is equal to the marginal cost at T = 1: this is the
competitive equilibrium.

Again the group faces a free-rider problem as each firm has a negligible effect
on average industry output, and consequently on price. Behaving as price takers,
if the price-cost margin u(z) = U’'(Z) — 1 is positive each firm will try to produce
to capacity pushing the industry to competitive equilibrium and zero profits. The
group would prefer the first best which is here the monopoly output T = 1/2.

Monopoly output is derived from the first order condition U’ (Z)+zU"(z)—1 =0
for maximizing industry profit. The monopoly profits are V/4 while the total
surplus from competition is V/2 (triangle of base 1 and height V'). Consequently
we may think of V' as a measure of the value of output in this industry. Notice
that in contrast to the previous public good case, here the higher the output the
worse the result for the group.

As in the public good case, we assume the group, now a cartel, may establish
a social norm in the form of a target level of output ¢ and receive a noisy signal
2t € {0,1} about whether firm i respected the social norm where as before 0
means “good, respected the social norm” and 1 means “bad, failed to respect the
social norm.” If the social norm was respected (z! = ) the bad signal occurs
with probability = > 0; if the social norm was violated (' # ) the probability
of the bad signal is at least as high m; > m. When the signal is bad the cartel
imposes an endogenous utility penalty of P > 0 on the firm with the bad signal.
Again the cartel collectively chooses the incentive compatible social mechanism
(¢, P) that when adhered to provides the greatest utility U'(¢)p — ¢ — 7P to its
members. As it would yield negative profits it is a bad idea to choose a social norm
@ > 1 so we restrict attention to 0 < ¢ < 1. Recall that the price-cost margin is

p(p) =U'(p) = 1.
THEOREM 2.2.1. A social norm ¢ > 0 is feasiblejf and only if my > m in which
case the optimal incentive compatible punishment is P = u(p)(X —¢)/(m1 — ) and

costs are given by D(p) = ¢, M(p) = 0u()(X — @), and C(p) = (1 — Oulp))p +
Ou(p)X.

ProoF. Follows from observing that if a social norm ¢ < 1 is to be violated,
the optimal choice of action is to increase output to the maximum z* = X so the
gain to deviating is u(p)(X — ¢). O

As in the canonical public goods model the monitoring cost is equal to monitor-
ing difficulty times the gain to deviating. Now, however, the gain to deviating is the
gain to increasing output from the social norm to capacity X, and is proportional
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to the price-cost margin u(p) = U’'(p) — 1. Notice that monitoring difficulty 6 does
not simply change the marginal cost of producing output - there is a second term
in total cost Ou(p)X that is not present in the simple public good model.

A simple calculation then shows that

THEOREM 2.2.2. The optimal social norm is given by

1 0
p=min< 1, -+ ——-X .
4 mm{ 2311 0) }
PRrROOF. The price cost margin is u(¢) = V(1 — ¢). From Theorem 2.2.1 the
objective is

w@)p — () (X =) = (1+0)V(1 —p)p—0V(1 - )X
140V - ) { _ 1104

This is a concave quadratic function with zeros at ¢ = 1 and ¢ = 6X/(1 + 6); so
if 0X/(1+6) > 1 the maximum for 0 < ¢ < 1is 1; otherwise it is the midpoint of
the two zeros. O

The takeaways from this are the following (keeping in mind that higher output
is bad for the cartel):

e For a given capacity constraint X, output is increasing in the monitoring
difficulty 6, ranging from the monopoly solution ¢ = 1/2 when 6 = 0 and
reaching the competitive equilibrium ¢ =1 when 6 = 1/(X — 1).

e The value of output V' does not matter.

e For a given monitoring cost 6, output is increasing in the capacity con-
straint, reaching the competitive equilibrium when X = (1 + 6)/6 =
1+1/6.

The first of these conclusions is not surprising and is the same as is the case for
public goods production. Greater monitoring difficulty inhibits cartel formation as
it increases output (which means it reduces public goods production). The second
conclusion reflects the fact that in the cartel problem increasing the value of output
increases the value of monopoly, but equally the gain to deviating, so the two effects
cancel out. The third conclusion is the most important one: peer enforced cartels
are less likely to be formed when capacity is large relative to the size of the market.
If there are many firms and each can easily replace the output of another firm by
hiring additional inputs we should not expect to see peer enforced cartels. On the
other hand, when the “firms” are individual workers, they are capacity constrained
by the hours and intensity with which they work - they cannot simply increase
output by going out and hiring additional inputs to increase their output. Hence
capacity constraints are more significant in the setting of workers and less binding
in the case of firms - which coincides with the observation that peer enforced cartel
behavior is less common with firms than with workers.

2.3. Subversion in Politics and Markets

Why are markets harder to subvert than political systems - or to put it dif-
ferently - why is it easier to overcome the public goods problem in lobbying than
in cartel formation? One possibility is that there are legal restrictions: lobbying is
legal, cartel formation is not. We defer a discussion of this to the next section. Our
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theory directs us towards alternative answers - it focuses our attention on the value
of the public good V', the monitoring difficulty 0, and the capacity constraint X.
We now focus on 6 and X and we set aside the role of V' for a subsequent discussion
in which the value of lobbying is determined by opponents of the industry as well
as the proponents.

One possibility raised by the theory is that monitoring of contributions to
lobbying efforts is less difficult than monitoring of output. This may be the case, but
we suspect is a limited part of the story. It is not immediately obvious, for example,
that farmers living in a farm community are less able to observe how many fields
their neighbors plant than they are to observe whether their neighbors contribute
to farm lobbying efforts. In manufacturing monitoring of prices is difficult, and
perhaps even monitoring of outputs. But monitoring of inputs is not so difficult.
If manufacturing firms agreed to limit themselves to one six hour shift a day - in
respect of workers rights - that would not only be relatively easy to monitor but
would be unlikely to violate anti-trust laws.

The key variable uncovered by the previous analysis is the capacity constraint.
We find this plays no role in lobbying but is crucial in cartel formation. If large
increases in output are possible then the incentives to cheat on a cartel are great
and a cartel will not form. If - by contrast - possible output increases are low, the
cartel formation problem is relatively similar to the lobbying problem.

We can illustrate our theory by contrasting three industries:

1. Manufacturing firms: it is relatively easy for manufacturers to observe each
others activities but firms can easily expand in size by hiring more inputs.

2. Plant workers: it is relatively easy for workers on a factory floor to observe
each others effort but workers are physically limited in how much they can increase
individual output.

3. Hair dressers: like plant workers hair dressers are physically limited in how
much they can increase individual output, but they are diffused in many locations
and cannot easily monitor each other. Here we view hair dressers as representative
of a class of service workers who are diffused to many locations.

The theory then predicts the pattern given in the table below: manufacturers
should be effective at lobbying but not cartelization, plant workers at both, and
hair dressers at neither.

industry ‘ monitoring cost supply elasticity lobbying cartel
manufacturing low high yes no
plant workers low low yes yes
hair dressers high low no no

That manufacturers are good at lobbying and better at lobbying than form-
ing cartels is perhaps not so controversial, as is success of unionized workers in
both lobbying and cartel operations. What about hair dressers and similar service
workers? The U.S. Bureau of Labor Statistics report unionization by different occu-
pational categories: in 2017-2018 only 6.6% of “Personal care and service” workers
were unionized, in contrast to 20.2% of “Construction and extraction” workers. Also
similar to plant workers, school teachers are heavily concentrated in particular lo-
cations, and “Education, training, and library” workers have a 37.2% unionization
rate. Further with respect to lobbying, if we examine the lobbying records of the
large U.S. state of California, among the top ten we find teachers, various business
organizations, and one service employee organization, the California State Council
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of Service Employees.> The latter, according to their website, represents highly
concentrated and unionized service workers, not more diffuse groups such as hair
dressers.* So generally speaking we find the facts in accord with the theory.

2.4. Lobbies, Cartels, and Laws

It is conventional to think of lobbying and cartelization as determined largely
by legal restrictions. In this view cartels do not form because they are prohib-
ited by anti-trust law, while lobbying could defanged by laws against campaign
contributions and corruption. While we do not doubt that these laws have some
effect, in our view laws are endogenous. Our theory of fundamentals does a good
job of explaining which industries lobby and form cartels. Laws reflect this reality.
Cartelization by workers and lobbying are difficult to prevent because demand for
them is high and so they are legal.

Consider first workers who would like to exploit their power. Since the de-
mand for effort is downward sloping, workers as a group can take advantage of
their monopsony power by reducing effort - and indeed they often do exactly that.
Even without a labor union an informal agreement or social norm not to “work too
hard” with social sanctions against those who are overly energetic is common in
blue-color settings. Moreover, while we today think of labor unions as encouraged
by and supported by the state this has not always been true: historically govern-
ments and owners have discouraged unions, often with violence. One of the first
known unions were the woolcombers of Florence - the organizer Cinto Brandini
was executed in 1345 for his trade union activities (Docherty and van der Velden
(2012)). In the early 20th Century in the United States violence against unions
was common: as, for example, in the 1927 at the Columbine mine massacre (Zieger
(1994)). More recently the Solidarity Union in Poland operated in a hostile po-
litical environment. Never-the-less unions have been effective in restricting labor
input - indeed there would be very little purpose in murdering union members if
the unions were ineffectual. We should note as well: unions are an outstanding
example of peer enforcement. The social - and even physical sanctions - taken by
colleagues against workers for failing to participate in union activities and strikes
are well documented - see, for example, Brinker (1985).

We question as well whether anti-trust laws really matter for large cartels. Most
anti-trust activity is directed against small cartels: for example the average number
of firms in a cartel pursued by the European Commission is 7.61 (see Ordonez-De-
Haro et al. (2018)). Moreover, input restrictions are not so likely to run afoul
of anti-trust laws - manufacturing firms can hide collusion as concern over workers
rights. In a similar way if farmers got together and talked about colluding to reduce
output this would be legally problematic. But if they get together - as they do -
to discuss best farming practices and agree that a number of fields should be left
fallow, that less fertilizers and less intensive farming is a better practice - and this
could be successfully enforced as it is in the case of contributions to lobbying efforts
- it seems unlikely it would run afoul of anti-trust policy. Indeed, most governments
encourage farmers to discuss and adapt best farming practices - often even subsidize
them to do so. Finally, even when cartels are legal, the existing empirical evidence
seems to support the idea that large cartels are not very common. For example

Shttps://prd.cdn.sos.ca.gov/lobreport2005/L0bbyist_Report _2005.pdf
4http:/ /seiuca.org/about/
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Haucap et al. (2010) documents that the median number of members for legal
cartels authorized by the German Federal Cartel Office (FCO) between 1958 and
2004 was four.?

Turning next to lobbying, it is argued that the corrupting influence of money in
U.S. politics comes about because political campaigns are financed by rich lobbies.
A common solution is that we need to have public financing of political campaigns
so that politicians are not dependent on donations.® The problem with this is that
the U.S. system of expensive and privately financed political campaigns is relative
unique - yet political corruption is by no means limited to the United States. Take
Ireland where political campaigns are publicly financed: in September 2008 the Irish
finance minister used 64 billion Euros of taxpayer money to bail out banks that -
like Goldman Sachs - had made some bad bets. Or take Italy where public financing
of political campaigns has been introduced in 1973 and abolished in 1993 with a
national referendum in the aftermath of “Tangentopoli” - the biggest investigation
on political corruption in the Italian postwar period.”

One reason keeping private money out of campaigns is not likely to have much
impact on lobbying is that a great deal of corruption is due to appointed or civil ser-
vice officials and not elected officials. More important: bribing politicians through
campaign contributions is only the tip of the iceberg. Now and historically a sim-
ple and effective incentive is to give money to the family or to give money after
departing office. When he was a Senator, Chris Dodd was famous for carrying the
water of the motion picture industry. If the industry wanted the internet shut down
so that their films could not be pirated, he was there to fight for them. After he
left office in 2011 he took a several million a year job as the CEO of the Motion
Picture Association of America. When as a sleek lobbyist Chris Dodd appears in
the office of one of his former colleagues, do you suppose the message he brings is
“this copyright restriction is good for your constituents for the following reasons?”
Or do you suppose his message is “look how rich I am - if you play ball like I did you
too can one day be a rich and sleek lobbyist like me?” These issues are not limited
to the USA: the Greensill scandal in the UK is one example. How many 31 year
old’s fresh out of school whose father is not a former President and whose mother
is not a former Secretary of State are offered a $600,000 a year job as “special
correspondent?” And so forth and so on.

If lobbyists take the long view it is hard to legislate against them: Do we pass
a law that anyone who has ever worked in government, is likely ever to work in
government or who is related to such a person is unemployable? It is a possible
solution - and one that has been tested and proven effective in the past. In Imperial
China and in the Ottoman Empire high ranking government officials were castrated
male slaves separated from their families at an early age. This solution seems
unlikely to be acceptable in the current social environment.

5Interestingly, the median number of members of illegal cartels in the same period was five.

60ne particular proponent of this is Larry Lessig. Like one of the authors of this book he
became interested in political corruption because of the brutality with which the copyright lobby
has pushed aside the public interest. He was a candidate for the Democratic Party’s nomination
in the 2016 U.S. presidential election running on an anti-corruption platform of limiting campaign
contributions, but withdrew before the primaries.

“Public financing of political campaigns in Italy has been reintroduced in Italy in 1993 and
abolished again in 2013.



CHAPTER 3

The Problem with Pigou'

Our basic hypothesis - the Ostrom hypothesis - is that in a stable environment
a reasonably homogeneous group of people do a pretty good job of finding a mech-
anism to deal with public good problems and externalities. In this chapter we ask
what happens when circumstances change unexpectedly. A particular circumstance
we consider is what happens when public goods production is supported by a so-
cial mechanism as in the previous chapter and, following best economic advice a
Pigouvian subsidy is introduced. Our point of departure is that social mechanisms
are costly to implement and operate. We show as a consequence subsidies may
cause social incentives to collapse and that this can result in less output of a public
good. This is one reflection of the fact that social norms are endogenous. We will
consider other consequences of endogeneity and other applications and lessons for
policy and for empirical and experimental research.

3.1. Public Good Redux

As before we consider a large organized group with many members. Each
member i chooses the amount of public good ' > 0 to produce at unit marginal
cost. The average output of the group T continues to represent a public good
benefiting each member. To avoid complication with introducing subsidies we now
take the utility value of the public good to be linear and the cost of producing it
to be quadratic. Specifically, the utility value of the public good to each group
member is given by VT with the utility cost of producing the public good given by
(x%)2. Hence a representative group member receives utility

VT — (292
We continue to use the same model of monitoring, so the for the quota ¢ incentive
constraint is —p? — 7P > —m P giving P = »?/(m — 7) and the monitoring cost
is M(p) = 0¢? and the objective function Vi — (1 + 6)p? with the optimal quota
given by ¢ = (1/2)V/(1 + 0).

3.2. Introduction of a Pigouvian Subsidy

We now suppose that a Pigouvian subsidy is introduced, that is an amount
ox' is paid to group members to encourge production. In the absence of a social
mechanism individuals would produce x* = ¢. The group now faces a choice.

(1) Continue with the current quota ¢ and punishment P = $?/(m; — 7). We
refer to this as standing pat.

(2) Drop the social mechanism entirely, let individuals do as they wish and
produce T = (1/2)o. We refer to this as the law of the jungle.

LThis chapter is based on Dutta et al. (2021).

13
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(3) Design a new social mechanism ¢, P — but this is costly especially in the
short run.

Alternative #2 the law of the jungle shows in an important way how a group differs
from an individual: an individual may either stand pat or reoptimize, but has no
equivalent of the law of the jungle. We investigate this first.

Specifically, suppose that the cost of designing and agreeing to a new mechanism
is too costly to justify doing so. Hence we ask is it better to stand pat or revert
to the law of the jungle? The answer can be seen in figure 3.2.1 below showing
how output depends upon the subsidy. As shown by the blue line law of the jungle
output T = o rises linearly with the subsidy. Suppose instead the original quota
is maintained. The subsidy reduces the incentive for group members to decrease
output, but as long as the quota ¢ > o group members still prefer to undershoot
the quota absent punishment, so output remains constant at ¢. Once o > ¢ they
prefer to produce more than the quota and there is nothing to stop them from
doing so. Now consider the switchpoint where ¢ = o . Both standing pat and the
law of the jungle result in the same output. However: the original mechanism has
associated with it a monitoring cost M () = 02 > 0 that can be avoided by using
the law of the jungle. Hence the group strictly prefers the law of the jungle to
standing pat at o = ¢. It follows that the point of indifference where it is optimal
to switch from the original mechanism to the law of the jungle must take place at
a lower subsidy as shown by the green vertical line at ¢ < ¢. We see then that
as the subsidy increases output initially remains constant until ¢ at which point
it drops discontinuously and begins to rise again reaching the original output only
when o = Q.

The theory applies equally well to the case where there is a negative output
externality rather than a positive one. In the case of a negative externality Pigou
will introduce a tax and the social norm will be an upwards quota: do not produce
more than the quota. In the case of a negative externality a Pigouvian tax will
have the opposite effect of a subsidy in the positive externality case: as the tax
increases output will remain flat, then increase before declining again. While it is
possible to introduce elaborate notation in order to treat both cases simultaneously
- for example, taking the negative of output in the case of a negative externality
- this can be confusing, and rather than doing everything twice we have chosen to
illustrate the theory for the case of a positive externality.

Next we consider several case studies to see if in response to shocks effective
social norms are abandoned for the law of the jungle and if so whether this moves
output in the wrong direction.

3.3. Breakdown of Cartels

A key element of our theory is the possibility that in response to an unantic-
ipated change in circumstances a social mechanism may be abandoned in favor of
non-cooperative behavior. This can have counter-intuitive consequences: in par-
ticular, in the case of a negative externality, an adverse intervention that would
ordinarily reduce output might instead increase output. Is there evidence that so-
cial mechanisms do break down in response to unanticipated changes? Is this due to
bargaining costs? One type of social mechanism that has been extensively studied
by economists are cartels.
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F1cURE 3.2.1. Optimal Social Mechanisms

output

law of
the jungle

original quota

optimal switchpoint

subsidy

As described in the previous chapter our theory applied to cartels differs from
those most common in the theory of repeated games. In Green and Porter (1984),
Rotemberg and Saloner (1986) or Abreu et al. (1990) price wars are a disciplinary
device and are the anticipated consequence of real or apparent cheating. In our
account, as in the theoretical and empirical account of Harrington and Skrzypacz
(2011), cartel discipline is achieved through modest individual penalties for real
or apparent cheating. In the empirical literature our model of cartel breakdown
appears to be the more relevant one. Indeed, much of the empirical literature,
for example the classical study of sugar cartels by Genesove and Mullin (2001), is
devoted to debunking the price war model. As an example we quote from the survey
by Levenstein and Suslow (2006): “after the adoption of an international price-fixing
agreement in the bromine industry, the response to violations in the agreement was
a negotiated punishment, usually a side-payment between firms, rather than the
instigation of a price war... As repeatedly discovered by these cartel members, the
threat of Cournot reversion is an inefficient way to sustain collusion.””

25ee Chapter 13 for an explanation of why this is so.
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In our account, unlike in the repeated game literature, cartel breakdown occurs
because of the cost of bargaining in the face of unanticipated changes in circum-
stances. Again this seems to be the relevant reason for cartel breakdown. Again
from Levenstein and Suslow (2006) “Bargaining problems were much more likely to
undermine collusion than was secret cheating. Bargaining problems affected virtu-
ally every cartel in the sample, ending about one-quarter of the cartel episodes.”
Their overall conclusion is “cartels break down in some cases because of cheat-
ing, but more frequently because of entry, exogenous shocks, and dynamic changes
within the industry.”

This evidence suggests that social mechanisms do revert to the law of the
jungle because of the cost of bargaining in the face of changed circumstances. The
literature has not addressed the issue of whether as a result, output increases in
response to unanticipated adverse changes. Recently, however, there has been a
rather striking natural experiment. In response to the unanticipated reduction in
oil demand due to the covid-19 pandemic, OPEC+ attempted to negotiate reduced
quotas. On March 8, 2020 bargaining broke down. Subsequently cartel members
announced plans instead to increase output, and they did so. The relevant output is
reported in the OPEC Monthly Oil Market Reports. During the period December
21, 2019 to March 20, 2020 while the agreement was in effect, and including the
period clearly prior to the Covid-19 shock, OPEC output ranged from 27.8 to 28.6
millions of barrels per day. In the following month after the agreement was allowed
to expire from March 21 to April 20 OPEC output increased to 30.4 mb/d, a more
than 6% increase in output. In brief an unanticipated negative demand shock
resulted in a substantial increase in cartel output.

It should be noted that the marginal cost to Saudi Arabia of extracting a
barrel of oil (see knoema.com) is estimated to be less than $3 while even with the
substantial price fall that took place, the price remained well above $20 so there is
no issue here of a price war in the sense of producing below marginal cost.

3.4. The Trouble with Foreign Aid

Our theory shows how subsidies can reduce the provision of a public good. In
the case of foreign aid, it is sometimes asserted that subsidies provided by foreign
governments and NGOs do exactly this. A good case study is Bano (1973), based
on extensive fieldwork in Pakistan complemented by survey data.

Bano (1973) examines public goods that were provided through voluntary ef-
forts with socially provided incentives for contribution. These public goods were
primarily welfare related and ranged from health care and education to the defense
of political rights. She conducted a detailed study of three organizations, the Peo-
ple’s Rights Movement (a political organization), the Edhi Foundation (the largest
welfare organization in Pakistan), and the Jamiat ul Uloom al-Shariah, a madrasa
that provides a free Islamic education to four hundred students. She documents
that volunteers provided public goods not because of altruism or self-signalling but
in response to an informal system of social incentives. As in our model this is based
on monitoring: examples include informal observation of which ambulance service
delivered most frequently, and more formal systems such as the use of receipts to
monitor donations. Incentives were social in nature: those who were thought not
to pull their weight received less respect and were less likely to be invited to social
events such as weddings. As can be seen the narrative fits our model.
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Subsequently donor organizations attempted to increase public good provision
through subsidies in the form of salaries to contributors. In Bano (1973)’s case
studies this led to the unraveling of the provision of social incentives and to de-
creased provision of the public good. She first documents this for four voluntary
organizations. In one case she indicates that “[tJhe Maternity and Child Welfare
Association... almost collapsed with the influx of such aid.” Similarly six commu-
nity based organizations in Sindh engaging primarily in charity and welfare saw a
substantial decrease in provision following the arrival of aid from Oxfam. Finally
she discusses the collapse of the Asthan Latif Welfare Trust after the arrival of
UNICEF aid. In each case she demonstrates that the reduction in public good
provision came about because monitoring and social incentives were abandoned
in response to formal incentives and that in the absence of these social incentives
volunteer effort dried up.

The bottom line is that Bano (1973)’s evidence fits our model. A public good
was provided with social incentives. A subsidy was introduced and the social in-
centives ended and public good provision declined - as our model predicts.

3.5. Lump Sum Taxes Matter

Net of monitoring costs when there is a subsidy that is paid by outsiders - for
example, as in the case of foreign aid - the objective function of the group is

VT — (2')? + ox'.
Alternatively it might be that the group must pay the subsidy through lump sum
taxes, which results in the objective function
VT — (') 4+ o2’ — o7
This does not change individual incentive not changed, but it does change group
incentives.

We consider two consequences of the group paying the subsidy. First, the
optimal production of the public good absent free-riding is V/2. If the subsidy is set
equal to the marginal social value of output o = V', the optimal Pigouvian subsidy,
then output in the law of the jungle is T = V/2 and the first best is obtained.
Clearly in this case there would be no reason to introduce a social mechanism.
By comparison, if the group does not pay the subsidy then the optimal social
mechanism will be to encourage overproduction through costly monitoring - not
such a desirable result. While individual behavior is not changed by lump sum
taxes, it matters to the group and the group will take account of them in designing
a social mechanism.

Second, again consider the case where the group pays the subsidy and a subsidy
is introduced resulting in a decline in public good output. Conventional analysis
suggests this is a failure of policy. It is not: the decline in output (except at the
zero measure switchover point) unambiguously represents a welfare improvement.
The loss of public good due to the abandonment of social incentives is more than
offset by the reduction in monitoring cost: this indeed is why the group reverts to
the law of the jungle. The point is that inefficient incentives (costly monitoring)
is replaced by an efficient incentive scheme in the form of a subsidy.® Exactly the

3We are assuming that there is no cost in operating a subsidy - in practice this may not be
the case.
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same considerations apply in the case of a negative externality and a tax: if the tax
is rebated lump sum and results in an increase in output this is an unambituous
welfare gain.

3.6. Day Care

An important study documenting a fall in output in response to a tax is the
field experiment of Gneezy and Rustichini (2000). They studied the introduction
of modest fine for picking up children late at a day-care center. They observed
that this resulted in more parents picking up their children late - the opposite of
the expected and intended effect. As there was no prior warning or discussion of
the fine, it is reasonable to think it was unanticipated. Moreover, as the fine was
introduced suddenly and without explanation it might well have been anticipated to
be of short duration (as in fact it was) so that it would not be worth renegotiating
to identify the re-optimal social norm reducing lateness. Hence our theory predicts
the tax were chosen slightly larger than the switching point indeed more parents
would pick up their children late.

Authors including Gneezy and Rustichini (2000) and Benabou and Tirole (2006)
who have discussed the increased lateness have assumed that this resulted in a drop
in welfare. A day-care center, however, is a closed system in which the school is
supported by fees from the parents and different schools compete with each other.
Implicitly, the money from fines either reduces what parents have to pay, or in-
creases the services they receive. In other words, in this setting it makes sense to
assume that the tax is rebated lump sum. If this is the case then the assumption
that welfare decreased is wrong: in fact it went up. This highlights the importance
of knowing whether social norms are involved and the role of the distribution.

Other theories than ours have been used to explain the increase in lateness: one
of the best worked out is that of Benabou and Tirole (2006). Their idea is that in the
absence of fines, picking up children on time serves a valuable self-signaling purpose
of virtue. With fines, the signaling value of being on time is lowered enough that it
becomes worthwhile to be a little late and pay the fine. In contrast in our account
prior to the fine there was an informal system of enforcement. Teachers scolded
parents who were late and complained to their peers and other parents about people
who were persistently late. After the fines were introduced this stopped and parents
simply paid their fines. That is, there was punishment before but not after. While
this is plausible we do not know whether or not it was the case, and hence we do
not have direct evidence about the merits of our theory versus that of Benabou
and Tirole (2006). As the welfare analysis for the two theories is opposite it is of
importance to know.

There is an important lesson here for the way in which field experiments are
conducted. It was possible for Gneezy and Rustichini (2000) to have arranged the
experiment to observe punishment before and after. This could have been done by
direct observation of teacher behavior at the pickup point - did they scold parents
before, but not after? It could also have been done by a before and after survey
instrument asking parents and teachers about their expectations of the response
to late pickup. In other words: it would be desirable if field experiments where
social norms might be involved attempted to ascertain the presence of informal
punishments and if this was changed by intervention.
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In existing analyses an upward jump in output in response to a Pigouvian tax
is regarded as a failure of policy. The goal of the policy is to reduce output in the
face of an externality. But that analysis may miss the mark. If there are informal
punishments and taxes are rebated lump sum, increased output is an indication
that the policy has a desirable effect. While the increase in output has a negative
consequence for welfare, overall welfare goes up because by switching to the law of
the jungle the cost of monitoring is avoided and this more than makes up for the
loss from increased output.

3.7. Persistence is Important

Asindicated there are psychological theories that predict reduction in output in
response to subsidies. As mentioned the self-signaling theory of Benabou and Tirole
(2006) is one such. Other theories involve the subsidy signaling the “importance”
of the externality. A small subsidy may lead people to conclude the externality was
less important than they thought and they may then reduce their output.

Neither of these theories are of great use in explaining either the behavior of
OPEC or what happened with NGOs in Pakistan. Never-the-less the theories are
not so obviously wrong in the case of fines for picking up late at school, or other
circumstances where people voluntarily contribute to good causes. One thing the
psychological theories have in common is that they suggest that output reductions
are likely to persist. This is not the case with social norms.

If the benefit of a new social norm is low - the extreme case being one in which
lump sum subsidies are paid by the group and the subsidy it the optimal Pigouvian
one - then there will be little reason to introduce a new social mechanism and
indeed the reduction may indeed persist. However, when the gains are greater,
it is generally easier to negotiate and find a new mechanism over a longer period
of time. In this case we expect that eventually a new social mechanism may be
introduced and output may increase to exceed the original level. In other words, the
initial drop in output may not persist. Indeed: this is exactly what happened with
OPEC: after a few months they reached a new agreement and (as the externality
was negative) output dropped below pre-Covid levels

3.8. Milking the Cow

We now consider some further implications of lump sum taxes, or more specif-
ically, their absence. Consider the case of a negative externality in which revenue
from the tax is taken by an outside agency imposing the tax. We know that if the
tax is low enough behavior will not change: the original quota will be maintained
and binding. Hence the only effect of the tax is to enrich the outside agency at the
expense of the group - in the French vernacular, milking the cow. In such a case
the policy maker may claim to be Pigouvian but but it is unlikely that anyone will
believe them.

This is an especially important consideration because if the group decides to
negotiate and organize a new social mechanism they have options not available to
individuals. In particular, they can engage in political action, including rebellion,
protest, and tax repeal.

An interesting example of a group responding to the naive imposition of Pigou-
vian taxes by engaging in tax repeal is the case of the French “yellow vests.” In this
instance output is driving speed while the tax was imposed by lowering the speed
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limit. Specifically, on July 1, 2018 the French Federal Government lowered the
speed limit on secondary highways from 90 km/h to 80 km /h ostensibly to reduce
highway accidents. The bulk of the impact fell on rural communities where there
are no primary highways. Although driving is to an extent anonymous, there are
informal social norms, and drivers who are perceived to drive excessively fast are
often punished.? Moreover revenue from the speed camera revenue is not returned
to rural drivers or communities. The cost of organization appears to have been
fairly low due to the advent of social media: Facebook played a key role in the
organization of the yellow vests. Hence our theory says that if they could do so at
low cost they would organize not only a new driving speed norm, but also eliminate
the tax. In fact the yellow vests did act to “repeal” the tax. The rate of traffic
camera destruction jumped by 400% and in the year following about 75% of all
traffic cameras in France were destroyed.’

3.9. Aggregate Output Subsidies®

Pigouvian subsidies are generally aimed at individuals. This does not have to
be the case. Rather than paying the salary of employees as NGOs did in Pakistan
they could provide a health charity with medical training and equipment such as
ambulances. In other words, instead of a subsidy ¢ > 0 resulting in a group
objective function

VZ — (21)? 4 o2’
they could introduce a subsidy v > 0 on output resulting a group objective function
V(1 +9)T — (22

An aggregate subsidy of this type has no implication for individual behavior
and in standard theory would probably be regarded as a waste - resulting in no
output. In our setting of social norms the situation is quite different: such a subsidy
does not substitute for a social mechanism as does a Pigouvian one. In particular,
~ can never cause reversion to the law of the jungle, and can only increase output.
This suggests that such a subsidy has advantages over the standard Pigouvian one.

Is it really true that the Pigouvian subsidy reduces output while the aggre-
gate subsidy increases it? The US government recently tested the theory. In
Afghanistan referring to the total collapse of the Afghan army - the lack of provi-
sion of the public good of national defense - according to President Biden “We paid
their salaries...What we could not provide was the will to fight...” We would say
“they did not have the will to fight because we paid their salaries.” By contrast in
Ukraine the aggregate subsidy - the provision of military equipment and training -
does not appear to have undermined the will of the Ukrainians to fight.

3.10. Scaling

It is not uncommon these days to carry out a field experiment or randomized
control trial and if is successful suggest that it be adopted on a wide scale. The
fact is that a small scale - and temporary - experiment is unlikely to result in the

4While fictional, the Damian Szifron film “Relatos Salvajes” illustrates the idea well.

S5Private communication from Pierre Boyer. Our account is based on Boyer et al. (2019) who
documents both the link between the change in speed limit and the yellow vest movement, as well
as the systematic way in which that group organized itself.

6Based on Dutta et al. (2022).
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development of new social norms. A wide scale adoption on a permanent basis is
more likely to result in changes in social norms - and this may have unanticipated
consequences. A story from the 19th century should be cautionary.

In the early 19th century Britain had great success in extracting trade con-
cessions from China - free trade in opium primarily. It did so by sending a few
gunboats and either threatening to blow stuff up or actually blowing it up. China
is a big country and these attacks while disliked were essentially pinpricks and had
little impact on social norms or institutions.

Inspired, perhaps, by this example the United States in 1853 sent gunboats
under the command of Commodore Perry to the much smaller Japan to extract
trade concessions. While equally as successful as the British this policy interven-
tion did change social norms and dramatically so. As a direct consequence of the
Commodore Perry’s opening of Japan was the Meiji restoration.” During the next
40 years social norms and institutions in Japan changed in every dimension from
the form of government to the mode of dress. This change was at substantial cost
as it involved a civil war. As a consequence Japan changed from a medieval peasant
economy to a modern industrial economy.

Fifty one years after Perry’s policy intervention when Russia sent a great num-
ber of gunboats - an entire Navy in fact - it met a rather different fate than Com-
modore Perry’s gunboats: the Russian ships were sent directly to the bottom of the
sea by the Japanese Navy. Indeed from an American perspective it is hard to see
how the Japanese attack on Pearl Harbor 89 years after Perry’s intervention could
have occurred without the dramatic change in norms it occasioned. And if 89 years
seems a long time to worry about policy consequences, bear in mind that most of
the bad effects of climate change are predicted to occur in this timeframe.

3.11. How Sticky are Social Norms?

There is a fundamental puzzle in the empirical literature on the political econ-
omy of culture and institutions. It concerns the persistence of dysfunctional cul-
tures. On the one hand there is a substantial literature indicating that these can
be quite persistent. Acemoglu and Robinson (2001) give evidence for persistence
on the order of four centuries. Bigoni et al. (2013) have evidence of a similar effect
in Ttaly over nearly nine centuries and Belloc et al. (2016) point to persistence In
Italy that also lasts centuries. Dell et al. (2018) have highly persuasive evidence for
persistence in Vietnam on the order of a century and a half.

On the other hand it cannot be that it is simply impractical to change social and
cultural norms: side by side with the survival of dysfunctional norms we see abrupt
change over periods of a few decades. The most dramatic example is that of Japan
occasioned by Commodore Perry’s intervention. This is not a unique example. With
respect to social norms - presumably more mutable than cultural norms - three
cases make the point:® the rapid change in social norms (measured in minutes)
concerning the treatment of airplane hijackers that took place on September 11,
2001; the change in social norms (measured in months) concerning public protest
that took place in East Germany following the commitment by Gorbachev that
military intervention in East Europe was off the table; and the rapid and organized

7See, for example, Jansen (2002).
8See the discussion in Levine (2012) for details of these three cases.
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change in social norms (following a debate that lasted over 12 years) that took place
in Sweden when the change was made from left-side to right-side of road driving.

Cultural norms are broader and deeper than social norms such as which side
of the road on which to drive. Two central aspects of culture are religion and
language. Yet we observe that even these fundamental aspects of society change
over short periods of time. Prior to 1990 the country of Ireland could well be
described as Catholic. Yet by the end of the decade the church lost its central place
in Irish life and the country could be better described as secular.® With respect to
language we may point to the remarkable example of Hebrew. In 1880 Hebrew was
not a conversational language. In 1903 there were perhaps a few hundred Hebrew
speakers. Within fifteen years more than 30,000 Jews in Palestine claimed Hebrew
as their native language.'?

Our basic hypothesis is that the group designs an incentive compatible mecha-
nism for itself that is mutually beneficial for members. That is, we do not assume
that social norms are left-over from some past meaningful equilibrium - we reckon
that groups choose them and change them in response to changed circumstances.
This well explains why norms sometimes respond quickly but seems inconsistent
with the idea that they sometimes change slowly. In thinking about possible ways
of reconciling slow and fast change it is important first to realize that when change
was rapid the incentives for change were large. Second, in at least in some cases
where change was slow (in Italy) the dysfunctional social norms involved poor treat-
ment of outsiders became dysfunctional because it inhibits trade and investment.
This suggests two complementary theories of why change may sometimes be fast
and sometimes slow. The fact that large incentives do seem to lead to rapid change
suggests that adjustment costs may play an important role: only if the benefit of
change exceeds the cost of adjustment would we observe a change. That is the
avenue explored in this chapter.

The fact that outsiders may play a role suggests a possible reputational model
in which a bad reputation once acquired may be hard to lose. We examine this
possibility in Chapter 15. Finally, it may be that different social or cultural norms
are more resistant to change than others: for example, market institutions that are
highly decentralized may be harder to change than centralized institutions where
planning and consensus are the norm.!! This idea must await future research
because we do not currently have a good theory of why some institutions maybe
be harder to change than others.

It is trite to observe that if their is a cost of changing social norms then they
will remain the same until the benefit of reoptimizing exceeds the cost. This,
in some sense, is the message of the menu cost model in macroeconomics follow-
ing Calvo (1983). In this chapter our basic presumption is that reverting to the
non-cooperative norm is costless while designing a new social norm is costly. Re-
verting to the law of the jungle is a decentralized decision: if it is evident that the
non-cooperative social norm is superior to the alternatives there is no need to get
together to discuss this and reach an agreement, implicitly everyone has agreed in
advance that in this case they will all go their own way. By contrast developing

9See, for example, Donnelly and Inglis (2010).

10gee, for example, Bar-Adon (1972).

e are grateful to Melissa Dell for raising this point in the context of the Vietnam villages
studied in Dell et al. (2018).
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a new social norm cannot be decentralized and the group must be reconvened to
agree upon a new social norm.'?

Of course the question arises whether the costs of changing a menu is really so
great that it does not pay to raise prices. A similar question arises with respect to
changing social norms. In one case we have an idea about the rough benefit of the
change: Dell et al. (2018) estimate that if Khmer villages were to switch to Dai Viet
institutions it would lead to roughly a 33% income equivalent improvement. How-
ever, a third of that gain is due to human capital differences, so the medium term
gain would only be about 20%. It seems plausible that the cost of the substantial
institutional change involved could be this great.

21t is important here that change be unanticipated: otherwise social norms should be de-
signed with contingency planning. Of course it is costly to do so for infrequent events. This follows
the literature on incomplete contracting such as Hart and Moore (1988) and rational inattention
such as Sims (2003). Our formal model is similar to those of unawareness as in Modica and Rus-
tichini (1994) and in the spirit of Tirole (2009) and Dye (1985) or costly contemplation such as
Ergin and Sarver (2010).



CHAPTER 4

Binary Choice: Participation with Hidden Cost'

In the political arena individual effort is often indivisible: for example, either
to vote or not to vote, or whether to participate in a demonstration or not. In
lobbying effort may be more continuous, but often the group asks for a fixed levy of
time, effort, or money. However, even when group members are ez ante identical,
typically people will face different participation costs at the time the participation
decision is made. To take an example: it may be that on election day a party
member is in the hospital and so it is very costly for the member to vote that day.
In Chapter 2 we examined a model of common cost in which output was continuous
but private. Here we turn to a model of private cost in which output is discrete
(binary in fact) and public.

We adopt the standard model, for example the Palfrey and Rosenthal (1985)
model of voter turnout. Here group members independently draw types y° uni-
formly distributed on [0, 1] and may contribute zero effort at zero cost (not partic-
ipate) or contribute a single unit of effort (participate). The cost of participation
is c(y'), where we assume that types are ordered so that this is a non-decreasing
function: higher types have higher cost. Furthermore, we assume that cost is linear
c(y;) = co + y'. We allow ¢y to be either positive or negative, and that sign plays
a key role in our analysis and will be the subject of subsequent discussion.

In this setting a social norm is a threshold ¢ for participation: those types
with 4’ < ¢ are expected to participate and those with 3° > ¢ are not. If the
social norm is followed, the expected fraction of the group that will participate
is ¢ and in a large group we may assume that since we are averaging over many
independent draws the realized participation fraction is approximately equal to its
expected value.

The action of a member, whether she has participated or not, is observable by
everyone, but for those who did not participate there is only a noisy signal of their
type 2 € {0,1}, where 0 means “good, was not supposed to participate, so followed
the social norm” and 1 means “bad, was supposed to participate, so did not follow
the social norm.” Specifically, if the social norm was violated, that is the member
did not participate but y° < ¢, the bad signal is generated with probability m; if
i did not participate but 3° > ¢ so that she did in fact follow the norm, there is
nevertheless a chance 7 of the bad signal where © < 7;. A bad signal is punished
with a utility cost of P.

LThis chapter and the next are based on Levine and Mattozzi (2020) and presentations in
2016 at the Young Economists Workshop and the Maastricht Games Conference, in 2017 at Royal
Holloway, at a public lecture at Washington University in St. Louis, at the Robert Schuman
Centre for Advanced Studies of the European University Institute, and at the University of the
Pacific (Lima), and in 2020 at Erasmus.

24
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4.1. Direct Cost and Committed Members

The total direct cost of a participation rate of ¢ is fow c(y)dy. Recall that
c(yi) = co +y* and that we allow cq < 0. In this case members with types c(y;) < 0
that is y* < —cg derive a benefit from participation - why this might be we discuss
later. We call them committed members - those who find it individually optimal to
participate because they have negative participation costs. As we are dealing with
the production of public goods rather than public bads it would make no sense for
the group to deprive these members of the benefit of participation - and indeed no
incentive need be provided to them. We call ¢ the fraction of committed members;
50 if ¢g+1 < 0 - everybody enjoys participation - then ¢ = 1; if ¢o > 0 - everybody
has positive participation cost - then ¢ = 0; otherwise, if —1 < ¢y < 0, we have
¢ = max{y | c¢(y) < 0} = —c¢p. Just as in the case of cartels where we ruled out
¢ > 1 because it would be senseless to generate negative profits, here we restrict
attention to norms ¢ > ¢ as it would be senseless to deny committed members the
opportunity to participate. To avoid trivialities we assume that the participation
cost of the most reluctant member is non-negative, that is ¢(1) = ¢g + 1 > 0,
otherwise incentives are not a problem for the group. With this in mind we define
(incremental) direct cost D(p) = f; c(y)dy for ¢ > ¢ and D(¢) = 0 for ¢ < ¢.

4.2. Monitoring Cost and Incentive Compatibility

What is the cost of inducing participation ¢ > ¢? The direct cost is D(yp).
However, members with c(y*) > 0 and 3* < ¢ must be given incentives for participa-
tion. The monitoring cost of doing so is the cost of punishing the innocent y* > ¢:
thisis M (p) = f; mPdy. The (incremental) total cost is then C'(¢) = D(p)+M ().

THEOREM 4.2.1. D(p) = M(p) = C(p) = 0. When ¢ > ¢, the optimal

incentive compatible punishment is P = c(<p)/771. Defining the monitoring difficulty
as 0 = w/m and the fixed cost F' and marginal cost v by

F =max{0,0co} and ~=][(1/0)—-1]F+0(1—-¢)>0,
then the (incremental) costs are:
D(p) = (F/0)(¢ — ) + (1/2)(¢ — ¢)®
M(p)=F +(0(1 - ¢) = F)(¢p — ¢) = 0(¢p — 9)°
Clp) =F +7(p — ) + (1/2)(1 — 20) (¢ — 9)*.

PRrROOF. Take first the case ¢ = . In this case there is no y* > ¢ who fails to
participate, since nobody is supposed to. Consequently M (¢) = 0. Since D(p) =0
as well, the total cost is C(¢) = 0.

Now let ¢ > . Notice that v > 0 follows from 6 = 7/m; < 1. First, consider
members with positive costs c¢(y?) > 0 who are supposed to participate, that is, for
whom ¢ < y* < ¢. If they participate they pay the cost c(y?), if they fail to do
so they pay the punishment 7; P. Hence they are willing to participate if and only
if c(y’) < mP. If ¢(p) < 7 P then the social norm ¢ is incentive compatible for
those who are supposed to participate.

Second consider members with positive costs ¢(y*) > 0 who are not supposed
to participate, that is, for whom 3* > . If they participate they pay the cost
c(y?), if they fail to do so they pay the punishment 7 P. Hence they are willing not
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to participate if and only if ¢(y’) > 7P. If ¢(p) > 7P then the social norm ¢ is
incentive compatible for them.

As cost is increasing in P we should minimize P subject to the constraint
7P < ¢(p) < m P that is ¢(¢)/m1 < P < ¢(p)/m. Since it is the lower constraint
that binds, we find P as indicated.

We now compute D(y), M (p) and C(p). By integration we get

D) = [ " ey = colp — 9) + (1/2)(* — &)

M(g) = / 7Py = 6(1 — p)e(p) = (1 — 9)(¢ — o + max{0, co})

where in the last expression we have used the fact that co > —1 implies ¢y + ¢ =
max{0, co}. The remainder of the proof is algebra given in the Appendix 4.4 to this
chapter. (Il

To discuss the implications of this result we make the following observation.
Recall that a concave function has declining average cost, while a convex function
has increasing average cost. Since a smaller group must have a greater participation
rate than a larger group in order to mobilize the same number of members, this
means that when a small group mobilizes as many members as a large group it
will face lower average cost when cost is concave and higher average cost when cost
is convex. In this sense concavity of cost favors the small while convexity of cost
favors the large. We will make this intuition precise in the next chapter when we
study political contests between small and large groups.

More broadly, for # > 0 the implications of Theorem 4.2.1 concerning the crucial
issue of concavity are:

e In the range ¢ > ¢ direct cost is always convex, while monitoring cost is
always concave.

e In the range ¢ > ¢ total cost is convex if § < 1/2 and concave if 6§ > 1/2.

e Total cost is globally convex if F' =0 (so ¢ >0) and 6 < 1/2 and globally
concave if F' >0 (so ¢ =0) and § > 1/2.

In light of this, the overall take away is that committed members and low monitoring
difficulty favor large groups while positive fived costs and high monitoring difficulty
favor small groups. A case of particular interest is when monitoring difficulty is
such that § = 1/2 and so incremental cost is linear. In this case we have a simple
relationship between ¢y and convexity and concavity: ¢y < 0 corresponds to convex
costs, while ¢y > 0 corresponds to concave costs. This is illustrated in Figure 4.2.1.

In this case total cost is linear and convexity occurs exactly when there are
committed members and concavity exactly when there are positive fixed costs. We
refer to this important special case as the linear case.

4.3. The Intuition of Cost

As the concavity or convexity of cost plays a crucial role in our analysis it is
important to have a strong intuition about its source. The overall shape of costs
has two parts: the concavity or convexity above ¢, which depends on the relative
strength of (convex) direct costs and (concave) monitoring costs, and the presence
or absence of fixed costs and committed members.



4.3. THE INTUITION OF COST 27

F1cURE 4.2.1. Total Cost of Participation

Costt
co>0

cp <0

1 @
In the case of ¢y > 0 the cost is F'+ ¢ for ¢ > 0. In the case of ¢yp < 0, FF =0
and the cost is zero up to ¢ and then it starts increasing with slope ~.

ASY

Why are direct costs convex? Because the group draws first on low cost types,
bringing in only higher cost types when higher participation is needed. As the low
cost types enter first, there is a disproportionate increase in cost as participation
increases. This is the usual intuition behind diminishing returns.

Why are monitoring costs concave? As we have seen, if only committed types
participate there is no monitoring cost. However, if all types participate, that is
¢ =1, then there are no non-participants who need to be punished so there are also
no monitoring costs. Intuitively a function which is zero at both ends and positive
in between is “concavish.”

Clearly group members have different participation costs - for example, some
members might have a compelling reason to be out of town when there is a vote
or demonstration - and it seems intuitive that these costs should be positive for all
members. Participation surely involves time and effort and indeed, in the case of
lobbying we believe this is so. However, this does not need to be the case in the case
of voting. In fact, two non-strategic reasons for voting given by political scientists
are civic duty and expressive voting. Both can be interpreted as a negative cost of
voting, although for different reasons. Civic duty means voting out of a sense of
obligation to society. Expressive voting is more akin to low stakes sport betting on
a favored team: a way to show solidarity with or support for a favored candidate
cause - not out of expectation of winning but as a symbolic gesture. In both cases
the group member (voter) derives a benefit from participating - and this may more
than offset the cost of the time and effort required to vote.2 Hence the possibility
of committed members (voters).

While the presence of committed members favoring convexity when ¢y < 0 is
clear enough, the role of the fixed cost F' = max{0, fco} is less intuitive. Notice first
the key fact that if 6 = 0 - so monitoring is easy - then there is no fixed cost. But
since mobilizing nobody costs nothing, why should mobilizing even a few involve a

?Note that voting is not the only type of participation in which there may be a benefit as
well as a cost. Attending a political rally on a beautiful spring day (protests tend to take place in
nice weather) can be an enjoyable experience, and indeed can be an opportunity not only to enjoy
friends but to chant, march, sing and indeed to meet new like-minded people as well. For others
the opportunity to participate in a violent rally and physically attack evil-doers with different
beliefs may be an enjoyable experience.
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discrete increase in cost? The answer lies in the fact that to give incentives to even
a few participants with positive costs to participate is it necessary to punish many
voters who fail to participate. That is, when © > 0 everyone has to be punished
to provide incentives at all. This is a second dimension in which monitoring cost is
favorable to the small.

To capture these ideas we refer to the case ¢y < 0 as a duty - reflecting the idea
that voters feel a duty to vote and consequently get utility from discharging that
duty. By contrast we will refer to the case ¢g > 0 as a chore - the lobbying arena.

In the “conventional” analysis of voting in Feddersen and Sandroni (2006) or
Coate and Conlin (2004a) in which voters are ethical or rule utilitarian there are
no monitoring costs, voters do the “right thing” out of ethical concerns and require
no incentives. This is formally equivalent to § = 0 in our model. In this case the
fixed cost is zero and there is only direct cost which is convex so overall cost is
necessarily globally convex. This theory has a great deal of difficulty in explaining
either why small groups sometimes do well in elections - and very well at lobbying.
As we shall see adding monitoring cost to the mix greatly increases the explanatory
power of the theory.

4.4. Appendix: The Algebra of Participation Cost

We consider the more general technology c(y;) = co + c1y* because we will
have ¢; # 1 later on. Define as before F' = max{0,6fcy} and observe that ¢ =
max{0, —co/c1}. Finally, define

v =1[(1/0) = 1]F + 0ci (1 — ).

LEMMA 4.4.1. We have D(p) = (F/0)(¢ — ¢) + c1(1/2)(¢ — ¢)?, M(p) =
F+(0ci(1=p) = F)(p = p) —bc1(p—9)?, and C(p) = F+v(p = p) +1(1/2)(1 -
20)(¢ — ¢)*.

PRrROOF. By integration

D) = [ ety = eolp = 9) + 1/ - )

eolip - ©) +c1(1/2)(9* — ¢%) + e1(1/2) (¢ — ©)* — c1(1/2)(0* — 2000 + ©7)
colo— @) —a’ +a1(1/2)(e — 9)® + crpe.
From cop = co max{0, —cp/c1} = *0182

D(p) = (co + c19)p + c1(1/2) (¢ — ©)*.

From cg + c1¢ = co + max{0, —co} = max{cp,0} = F/0
D(p) = (F/0)p+ c1(1/2)(¢ — ¢)*

and from Fg = 0 this is
D(p) = (F/0)(¢ — ) + c1(1/2) (¢ — ©)*.

This is the expression for D(p) in the Lemma.
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From P = ¢(p)/m

M(g) = / rPdy = 6(1 - p)e(p) = 0(1 — 9)(co + e19)

=0(1 = ¢)(ci(p — ¢) + max{0,co})
=F(l—¢)+0ci(l-9)(p—p)
=F(1— ) +bci(p— @) — berp(ep — p).
Using Flp =0
M(p)=F = F(p — ) +0ci(p — p) = Ocrp(p — p)

=F+ (0c1 — F)(p — 9) — ber(p — ) = Oerp(v — 9)

=F + (Ocy — F —Ocip) (o — @) — e (o _£)2

=F+(0ci(1-9) = F)(p— @) —ber(p — 9)*.

This is the expression for M(y) in the Lemma.
We now compute total cost C(¢) = D(p) + M(p) as

Clp) = (F/0)(p —9) + c1(1/2) (¢ — ) + F
+(0c1(1— ) = F)(p — @) — bea(p — 9)*.
Collecting terms this is
Cler) = F + ([(1/0) = 1JF + 0c1(1 = 9)) (¢ — 9) + e1(1/2)(1 = 20)(¢ — ¢)?
and the final result of the Lemma follows from the definition v = [(1/0) — 1]F +
901(1 _f) O



CHAPTER 5

Competing for a Prize: Political Auctions

Economics is focused on mutual gains to trade: you have a banana that I want, I
have an apple you want, we trade and are both better off. Politics is different. If we
raise taxes to pay subsidies to farmers it doesn’t make both farmers and urbanites
better off: it is money out of the pocket of the urbanite and in the pocket of the
farmer - with a little money falling along the side of the road. That is: a great deal
of politics is not about trade but is about transfers between groups, hence conflict.

Political conflict is complicated. Different groups compete - lobbying groups,
trade unions, political parties - and provide effort in the form of money for bribes
and advertising, votes, time, demonstrations, strikes, internet activity and so forth
and so on. What they are competing for is complex: a party may lose a national
election but increase the number of regional governments it controls; legislation
may be passed into law with more or less favorable amendments. On the grounds
that it is better to walk before you can run, we are going to start with the simplest
case.

To make things concrete, think of a country like Greece where the political
party that wins the election gets a lot of government jobs to reward its followers.
There are just two groups, the large L and the small S. The government jobs
are worth V - this is the prize. The key to understanding elections - as every
political scientist knows - is turnout. Polls do a good job predicting how people
are going to vote. When we see an unexpected outcome like Brexit or Trump it
isn’t because the polls were wrong in predicting how people were going to vote - it
is because polls do a poor job of predicting whether people are going to vote or not.
A good example of this is the Spanish national election that took place on March
14, 2004. The incumbent People’s Party (Partido Popular) was favored to win by
around 6 percent. However, three days before the election 191 people were killed in
a terrorist bomb attack on four commuter trains approaching the Atocha station.
The People’s Party responded to the attack by lying and blaming the attack falsely
on Basque terrorists despite the evidence that it was conducted by al-Qaeda. Three
days after the attacks the election was held and furious voters voted the People’s
Party out of office. What happened? Did People’s Party supporters vote for other
parties? No. What happened is that opposition voters turned out in much greater
than expected numbers.

It makes sense, then, to use our model of groups with a fixed set of members
who support the party. Let’s say that relative size of the two groupsis n;, > ns >0
with n;, + ng = 1. Participation by group k € {L,S} is the fraction oy of its
members it sends to the polls, where 0 < ¢ < 1. We assume both groups have
the same monitoring technology so that the cost of participation is given by C'(¢y).
We have now to account for the groups different sizes, so we scale costs: to bring
a total of ngpy voters to the polls costs 7xC(¢x). The group that has the most

30



5.1. THE ALL-PAY AUCTION 31

participants (voters) wins the prize, and if there is a tie the prize is split. This
model of parties that win a prize by sending voters to the polls is basically that
proposed by Shachar and Nalebuff (1999).

Seen this way the election is a game between two players - the parties. Party k
wins if it gets the most votes: rnr > ¢_rn—r. The payoff to party k for winning
is V — npC(pk) while it gets —niC(pg) if it loses and V/2 — npC(¢py) if there is
a tie. This is a model of competition that economists are familiar with - it is
called the all-pay auction. We can think of the number of members who participate
b = prnk as a bid - and the highest bidder wins the prize. It is, however, not a
standard winner-pays form of auction - it is called an all-pay auction because you
have to pay your bid even if you don’t win. In fact, the cost of turning out members
is sunk no matter what the outcome of elections is.

Notice - and this is one of the strengths of game theory and of the beauty of
simple formal models - that the same game could be a lobbying game. That is, two
lobbying groups might compete over a piece of legislation by bribing a politician.
Successfully getting your own agenda passed into law is worth V' to the winning
group, and now each group member is endowed with a unit of resources, and yy
represents the fraction of members of group k contributing to bribe the politician.
This general conceptual framework in which several groups compete in a game
for a prize by providing effort is the workhorse model political economists use to
study voting, lobbying and other political conflicts including warfare. However,
while in the case of voting it makes sense that both parties expend effort voting,
in the case of lobbying it is more likely that the politician collects only from the
winning group. That is - in the case of lobbying the auction might be an ordinary
winner-pays auction rather than an all-pay auction. So here we have one possible
difference between voting and lobbying - perhaps small groups are more effective
in winner-pays auctions and large groups more effective in all-pay auctions. But as
we shall see it is not the form of auction that matters.

5.1. The All-Pay Auction

To explain how the all-pay auction works we are going to start with the simplest
case: the linear case § = 1/2 together with the neutral assumption that partici-
pation is neither a duty nor a chore ¢y = 0.!' This implies C(px) = ) so that
MC(pr) = vbi, and if we ignore the fact that the groups are constrained by ¢ < 1
we have the classical all-pay auction in which cost is proportional to the bid, first
studied by Hillman and Riley (1989). They showed there is a unique Nash equi-
librium in which each party chooses an optimal turnout given the turnout of the
other party. This equilibrium has two key characteristics:

e The equilibrium is not in pure strategies so the outcome of the contest is
necessarily unpredictable.
e The large group never does worse than the small group in expected utility
and sometimes does better, with higher stakes favoring the large group.
This makes sense for elections - in fact elections are dominated by large parties.
The first point is crucial in understanding real elections: there cannot be a pure
strategy equilibrium - the outcome of the election cannot be predicted in advance,
it must be uncertain. Upsets such as Brexit or Trump are to be expected - and

I We take up the cg # 0 case in Section 5.4.
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there is nothing any pollster or political scientist can do to make it otherwise. We
call this the uncertainty principle for elections. Here already the theory tells us
something: it tells us why pollsters are often wrong. This theory is pretty good for
elections. It also works for wars, strikes, public demonstrations and other conflicts
in which both sides pay regardless of whether they win or lose.

We will run through analysis of the all-pay auction taking account of the con-
straint ¢ < 1.

How It Works.
The lack of a pure strategy equilibrium is easy to establish.

THEOREM 5.1.1. In equilibrium there cannot be a positive probability of a tie
and there is no equilibrium in pure strategies.

PrOOF. Why can there not be a positive probability of a tie? Noting that the
cost of a bid b is b, if the tie is at yvb < V then each party would wish to break
the tie by shading its bid a little higher raising its probability of winning by 1/2 at
trivial extra cost. If there is a positive probability of a tie at vb = V neither party
wins with probability 1 when bidding V' so each party strictly prefers to bid zero.

We can then make use of the absence of ties to show that there is no pure
strategy equilibrium. With pure strategies and no tie one party must lose with
probability 1 and so must be bidding 0. But if one party bids 0 the other party
should bid the smallest number bigger than zero and there is no such number. [

To develop a deeper understanding it is convenient to introduce the concept of
desire to bid and willingness to bid. To get a prize Vj, for sure group k& would bid
up to By = Vj /v since this would cost Vj; this we call the desire to bid. On the
other hand any bid by = @rn, by group k is bounded above by 7 since ¢ < 1.
Therefore the highest bid Wy, a party is willing and able to provide is the smallest
of the two: W}, = min{ By, nx}, which we call willingness to bid of group k. In the
present context Vi, = V for both groups so Wy, = min{V/v, nx}. It is convenient to
distinguish between a medium stakes election where V' < yng in which both parties
have the same willingness to bid, Wg = Wy, = V/~, and a high stakes election where
V > «ng and the large party has a higher willingness to bid, Wg =ng < Wr. In
the former case both groups are willing to spend V', in particular yWg = V; with
large stakes the small group is constrained by size and YWg < V. Now we can be
more specific about the equilibrium.

THEOREM 5.1.2. The large party has an expected equilibrium payoff of V—yWg,
while the small party gets 0. The small party bids 0 with probability 1 — yWs/V
and the large party bids Wg with probability 1 —yWg/V . All remaining probability
of either party is a uniform density on (0, Ws) of height v/V .

PRrROOF. To prove the theorem we will start by showing that one party must
get 0 and both parties must bid arbitrarily close to Wg. The second fact will imply
that it is the small party that gets 0. That the large party gets V — vWg then
follows easily.

One party must get 0. The argument is the following, we make it precise in
the next boxed lemma. Suppose b is the lowest bid by either party. It cannot be
that bidding b leads to a tie with positive probability. So one party k& must face an
opponent who has zero probability of bidding b or less. That means that k£ must
be almost certain to lose if it bids near b so if it is bidding near b it must be getting
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0 in equilibrium. If k is not bidding near b then the other party —k must be and
these are losing for sure so —k must be getting 0 in equilibrium.

LEMMA 5.1.3. If k’s opponent —k has zero chance of playing the lowest bid b then
k must be bidding near b and these bids are almost certain to lose; in particular
k must get 0 in equilibrium.

To prove this we must first formally define a mixed strategy. This is a probability
distribution represented by a cumulative distribution function over bids, that is,
a mized strategy Gy, is a non-decreasing function on (—oo,00) with G(b) = 0
for b < 0 and limp_ o, G (b) = 1. It is right continuous and if it fails to be left
continuous at a bid b, the height of the jump at b is the probability with which
b is bid - it is an atom in the probability distribution. At points of continuity of
G, the probability of the bid is zero.

When we speak of a “lowest bid” b we mean that for b < b we have G (b) = 0 for
both parties while for b > b we have G (b) > 0 for at least one of the parties.

ProOOF OF THE LEMMA. By assumption party —k has a continuous G_j at
b. If it was the case that k is not bidding near b then for some b > b we have
Gr(b) = 0. Hence it must be that G_;(b) > 0 (as we defined b they cannot
both be zero) and since bids by —k in (0, b] lose for certain, they are not made.
Hence we have G_;(0) = G_g(b) > 0. This implies that b = 0 and that G_y is
discontinuous there, a contradiction.
We may assume, then, that for b > b we have G(b) > 0. Since G_j, is continuous
at b, for b — b we have G_,(b) — 0. That is to say that bids by k in the range
(b,b], which we know have positive probability, lose with probability at least
1 —G_k(b) = 1 and earn at most G_x(b)V — 0. O

Both parties must bid arbitrarily close to Wg: If the highest bid is less than

Wys the party getting an expected payoff of zero should bid a shade higher because
this would turn a profit. Moreover, one party cannot have a higher highest bid than
the other, since the party with the higher highest bid could lower its bids, saving
cost and still winning with probability 1. Hence both parties must bid near Wg.

Equilibrium payoffs: We can conclude that the small party must get 0 in equi-
librium and the large party gets V —yWjg, as follows. In a medium stakes election,
as bids approach Wy, the most either party can earn approaches 0; hence - since
expected equilibrium payoffs must be non-negative - both parties’ expected payoff
must be zero, and for the large party this is also equal to V' — yWg. In high stakes
elections the small party must get zero by the same argument above, which also
implies that the large party cannot get more than V' —~vWg; on the other hand the
large party cannot get less than V —yWg =V — yng > 0 since it can always bid a
bit more than 7g and win for sure; thus again its expected payoff is V — yWjs.

Equilibrium strategies: since the large party gets V' — 4ngs in a high stakes
election and bids close to zero it must still get V' — vng for those low bids meaning
that the probability it wins must be close to 1 —yns/V. For this to be the case the
small party must bid zero with that probability.

To find rest of the equilibrium strategies we need to know that the probability
that party k bids less than or equal to b denoted by G (b) is continuous and strictly
increasing on the open interval between 0 and Wg.
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LEMMA 5.1.4. Gy(b) is continuous and strictly increasing on (0, Wg).

PrOOF. If G is not strictly increasing this means there is a gap where party
k does not bid. Notice that if there is a gap for one party the other party must
have the same gap as there is absolutely no point bidding in a range where the
other party does not bid: better to bid at the bottom. At the top hypothetical
gap b < Wg we know, since there is no positive probability of a tie, that one
party —k does not have an atom. Hence party k& should not bid above but close
to b: it would do better to bid at the bottom. Since we are assuming b < Wy
this contradicts the fact that b is the top of the gap. Hence there are no gaps.
If G, is discontinuous at b then there is an atom there. Suppose this is the case.
Then party —k should not bid just below b: it would be better to bid just a bit
above, increasing substantially the probability of winning while increasing cost
only a shade. So there would have to be a gap below b and we just showed that
is impossible. U

With G* continuous the utility for party k from the bid bis G_;(b)V —+b. Since
G|, is continuous and strictly increasing, utility must be constant for any b. As we

already know the equilibrium payoffs we may directly compute that G, (b) = vb/V
and Gg(b) =1 —yWs/V +~b/V. O

5.2. The Tripartite Auction Theorem

As Mancur (1965) and many others since have argued, smaller lobbying groups
often seems to have much greater success than the larger ones. Why is lobbying
different than voting? One obvious difference is that we do not think that lobbying
is an all-pay auction. Think of the bids by = ni¢y as bribes offered to a politician
who decides which group gets V. Politicians do not generally collect bribes from
each group, rather they typically sell themselves to the highest bidder - taking a
bribe only from the group that offers the better bribe. That is: lobbying is typically
a winner-pays rather than all-pay auction.?

There are two important kinds of winner-pays auctions. One is a first-price
sealed bid auction: each of the two lobby groups offers a bribe in a sealed envelope,
and the politician returns the envelope holding the smaller bribe. The other is an
English auction in which the lobby groups compete with each other increasing their
offers until one drops out of the bidding. In this case the winner winds up paying
just a shade more than the losers last bid - so from a game theoretic point of view
it is pretty much the same as if each group put their best offer in an envelope with
the high bid winning - but paying only the losing bid. This is called a second-price
sealed bid auction and while less descriptively realistic, it captures the right idea
and is easier to analyze.

2See Baye et al. (1993) and Che and Gale (2000), however, who argue that when payments
are up front in the form of campaign contributions or “wining and dining” lobbying is in fact an
all-pay auction. As the most significant payments - post-retirement jobs and jobs for relatives -
are after the fact, we see that winner-pays is also important. A number of papers analyze lobbying
using menu auctions. In the two bidder case this is the same as a second-price winner-pays auction.
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We now have three different kinds of auctions: all-pay, first price sealed bid
and second price sealed bid.*> What difference does it make?

The second price sealed bid auction is a classic illustration of the idea of dom-
inant strategies. The price you pay if you win does not depend on your bid, only
on the other bidders bid. That means the only thing your bid does is determine
whether you win or lose. As a consequence you can do no better than bidding your
willingness to bid - in that case you win whenever it is advantageous to do so (for
the amount you have to pay for winning is less than your willingness to bid) and
lose whenever it is advantageous to do so. So each group bids their willingness to
bid. If the stakes are high, V > yng, we know Wy > Wg = ng hence the large
group wins and gets V — vyWg > 0 (prize value minus cost of second highest bid)
while the small group gets zero. If on the other hand V < vng since Wg = W,
both groups get zero whichever group gets the prize. Hence the amount that the
groups earn is exactly the same as in the all-pay auction. The description of what
happens is rather different, however: while in the all-pay auction it is necessarily
uncertain which party wins, in the second price sealed bid auction if the stakes are
high the large party wins for sure.

In the first price sealed bid auction if V' < yng - so that both groups have the
same willingness to pay - it is pretty obvious that the only pure strategy equilibrium
is for both groups to bid their willingness to pay. Indeed, if the winning bid is less
than that, it would pay the other group to bid a shade more, while if the winning
bid is that amount and the losing group bid less, the winner would want to bid less.
This is the same as for the sealed bid second price auction. On the other hand,
when V' > vng the small group cannot bid more than 7g, so the only equilibrium
is for the large group to bid this amount and win for sure. Notice that here the
tie-breaking rule must be endogenous: it must be that in case of a tie the large
group wins. If we tried to say that the prize is split equally in case of a tie, the
large group would always try to bid the smallest number bigger than the tie and
there is no such number. The fact that the large group wins in equilibrium reflects
the fact that it is the group willing to bid a bit more in order to win. So we see
that it does not matter whether the winner pays auction is a first price or second
price auction.

This result - the tripartite auction theorem - says that with a certain prize the
utility of the bidders in an all-pay, first price sealed bid and second price sealed bid
auction is exactly the same. The result is quite robust - it does not require the two
bidders to have the same costs for providing effort, nor does it require that they
value the prize the same way.*

So: the theory presented so far about political auctions - where recall we have
restricted attention to the case ¢y = 0, that is no committed voters and no fixed
costs - can explain why elections are uncertain and lobbying much less so. But

3For the first price auctions the solution concept is Nash equilibrium in weakly undominated
strategies. This forces bidding the value of the prize in sealed bid second price auctions and
eliminates bidding higher than the value in sealed bid first price auctions.

4Notice that the tripartite auction theorem has nothing to do with the better-known revenue
equivalence theorem - the tripartite auction theorem is about the bidders utility in an auction
with a commonly known value, while the revenue equivalence theorem is a theorem about the
gellers utility in an auction with private values. In fact, while it is possible to show that a first
price sealed bid and second price sealed bid auction generates the same revenue to the auctioneer,
this is certainly not the case for an all-pay auction.
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it certainly does not explain why small lobbying groups are effective - quite the
opposite, it says that they should be ineffective. Whatever it is that explains the
difference between elections and lobbying it is not the fact that one is an all-pay
auction and the other a winner-pays auction.

5.3. Unequal Prizes

The tripartite auction theorem is valid even if the value of the prize for the
two groups is unequal: for example, if the small group gets Vg if it wins and the
large group gets Vz. There are two issues that arise: first, in this case efficiency
demands that the prize go to the group with the higher value. Second, if the bids
are a bribe paid to a politician, how does the politician view the different auction
formats? What does the tripartite auction theorem tell us about these?

Willingness to bid is Wy = min{Vy/v,nx} and we refer to the group with
the greater willingness to bid as advantaged (—d) and the group with the lesser
willingness to bid as disadvantaged (d). From consideration of the second price
auction we see that the result is that the disadvantaged party gets nothing and
the advantaged group gets the difference between their prize value and the cost of
matching the willingness to bid of the disadvantaged group: V_; — yWj.

To see which group is advantaged observe that if Vg < Vi, then clearly Wg <
W, and the large group is advantaged. If Vg > V there are two cases. If Vi < yng
then W = Vi /v < min{Vs/v,ns} = Ws and the small group is advantaged. If
VL > yns then Wi, = min{Vy, /v,n} > ns = Ws and the large group is advantaged.
Hence the group with the higher value of the prize is advantaged unless yng <
Vi, in which case the small group is unable to compete and so the large party is
advantaged. To visualize: this typically happens for small «, hence with W, =
min{Vy /v, nk} = ni the large party wins.

5.3.1. Efficiency and Direct Democracy. If V; < vng the result is a good
one for efficiency: efficiency demands the prize go to the group with the higher value
and indeed in both winner-pays auctions this is the case. Regardless the surplus
accrues to the group with the higher value.

If on the other hand Vi > ~ns the large group wins regardless of efficiency.
For fixed parties sizes, for v small enough this is what happens. Thus with small
there is a large set of contexts - that is (Vs, V1) pairs - where the large group wins
even if Vi, < V.

In this vein what about lowering participation costs, for example as many
populist parties propose, through internet voting and the like? The effect is to
lower v, the cost of turning out participants. Lowering participation cost, in other
words, reduces efficiency, allowing the large group to win even when it is inefficient
to do so. This is bad. The worship of the 51% majority - the idea that if a group
wins by one vote they have some unique moral claim to do whatever they want
- flies in the face of efficiency. Efficiency aside, it is hard to see the morality of
dispossessing a minority in order to provide a trivial gain to a majority. Perhaps
not surprisingly we observe that the same populist parties that worship the 51%
majority and are eager to lower the cost of voting have little regard for minority
rights and exhibit little concern for anyone but themselves. Their plans, however,
may be shortsighted in that other more costly methods of resolving political conflict
are always available - such as demonstrations and civil war.
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5.3.2. Bribery and Lobbying. In the winner pays auctions the politician
gets Wy - the willingness to bid of the disadvantaged group, which is the bid of the
winning advantaged group. How does this compare with the all-pay auction?

Let C) be the expected bid for group k in the all-pay auction. The politician
gets Cs + Cp. From the surplus result we can compute this relatively easily. The
expected utility of a group is the difference between the expected value of winning
and the expected cost of bidding: 7 Vi — vCk. We know this is V_; — yWy for the
advantaged group and 0 for the disadvantaged group. That is m_4V_4 —vC_4 =
V_g — yWy and 74Vy — vCyq = 0; adding up using 7y + 7_4 = 1 we find the profit
of the politician: C_4+ Cy = Wy — mq(V_q — V4)/v. When Vi < 4ng or more
generally, if the advantaged group is the one with the greater value of the prize, we
conclude that the politician gets less with the all-pay auction than with the winner
pays auctions.

Thus while the groups are indifferent to the auction format the politician is
not. This means both that the auction preferred by the politician is likely to be
implemented and that it is the most efficient. It makes sense then that lobbying
generally involves winner pays auctions: this is the format generally preferred by
the politician.

5.3.3. Private and Non-rival Prizes. Our benchmark case is that of an
equal or private prize: the winning group gets V.> This makes sense when the
prize involves a transfer payment between groups. Examples include control over
natural resources, the division of government jobs, the division of a fixed budget,
taxes and subsidies (such as farm subsidies), limitations on competition such as
trade restrictions, occupational licensing and generally speaking a prize involving
money, goods or services. These prizes are studied, for example, by Shachar and
Nalebuff (1999), Herrera et al. (2015) and Levine and Mattozzi (2020). As we have
noted, a private prize is efficiency neutral: it does not matter who wins, so this is
a useful benchmark case.

A useful contrast is the case of a non-rival prize Vi, = niv, where each individual
receives a fixed utility benefit from winning independently of group size. Examples
include civil rights, laws concerning abortion, the right to bear arms, to marry, to
sit at the front of the bus, criminal law, defense expenditures, non-trade foreign
policy, and policies concerning monuments. These prizes are studied, for example,
by Palfrey and Rosenthal (1985) and Feddersen and Sandroni (2006).

The key thing to note is that a non-rival prize always advantages the large
group which has more members to enjoy the per capita value. However, the two
extreme cases of private and non-rival prize ignore a number of factors that are
important. For private prizes transfers may be efficient (lowering taxes to one
group and subsidies to the other) or inefficient (the reverse), so that the prizes will
not be equal. Moreover, when civil rights and law changes are at stake it may make
sense to assume that the benefit of winning is the same for all members within a
group. It is less certain that both groups should receive the same benefit - is the
benefit of depriving another the right to sit in the front of the bus equal to cost of
being deprived of that right? Indeed in the context of liquor referenda Coate and

5The terminology is due to Mancur (1965). Private here does not mean that it is possible to
transfer the prize between group members, but rather the members of the winning group share
equally in the prize.
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Conlin (2004b) quite naturally consider a non-rival prize in which the value to the
two groups may be different.

In all likelihood reality lies in between a private prize and a non-rival prize:
typically elections involve a mix of issues, some involving taxes and transfers, other
involving rights. Esteban and Ray (2011) consider a mix in the context of ethnic
conflict and Esteban et al. (2012) have empirical results indicating that in this
context, private prizes are roughly five times more important than non-rival prizes
(see Section 16.4).

5.4. Voting versus Lobbying: Duties or Chores?

According to the results presented so far (concerning the case ¢y = 0) the large
group should not do worse than the small group in either voting or lobbying. In
Table 5.4.1 we give some data about farm subsidies and the size of the agricultural
sector. In these advanced highly urbanized countries, agriculture is a tiny fraction
of GDP, less than 3%. Yet the amount of time annually that the average person
must work to pay these subsidies is as high as half a week. More importantly, there
seems to be a systematic relationship: the less important is agriculture the more
time non-farmers have to work in order to support them. It really does seem that
smaller groups are more effective in lobbying.

TABLE 5.4.1. Farm Subsidies

| country | % agriculture | farm subsidy hours |

Switzerland 0.8 23
Japan 1.2 19
U.S. 1.3 11
Norway 1.6 17
EU 1.7 14
Canada 1.7 8
Australia 2.4 2

This is a subset of OECD countries of similar development characteristics, size and stable demo-
cratic institutions for a relatively long period of time. As such, Iceland and New Zealand
are excluded as they are much smaller, Mexico and Turkey are excluded because they are
much poorer, and Israel is excluded because of the widespread use of agricultural coopera-
tives (the Kibbutz system). The % agriculture is the share of agriculture in value added in
2014 from http://data.worldbank.org/indicator/NV.AGR.TOTL.ZS. The farm subsidy hours is
total agricultural support as a percent of GDP in 2014 from http://stats.oecd.org/viewhtml.aspx?
Queryld=70971&vh=0000& v{=0&1&il=&lang=en multiplied by 2000 working hours per year.

By contrast, smaller groups rarely do well in voting. Between 2000 and 2018
there were nine special elections for U.S. House seats in California vacated due to
death or resignation to take another job. These are one issue elections so turnout is
not influenced by other ballot items, and the platform is determined by the state or
national party. In every one of these elections the party with the largest number of
registered voters in the district won the election. More generally it is an extremely
rare event that a small single-issue party can prevail in elections.

Since the farmers are obviously not winning elections, it must be that they are
successful at lobbying. But why? Why does not the 90% plus of the people in the
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economy who are not farmers form an anti-farm lobby and prevent the farmers from
picking their pocket? The question seems to answer itself. Take the United States.
Is it worth it to take the time and effort to find, learn about, join and support an
anti-farm lobby in hopes of getting an extra 11 hours a year? It is hardly worth it
to the lobby to vet me, process my application and so forth if I am only going to
contribute the equivalent of a few hours a year. There is a substantial fixed cost
in joining an organization: you cannot simply write a check for 32 cents to the
“anti-farm lobby” as an effective way to lobby against them - it would cost more
than 32 cent to process my check. Considerable cost would be incurred even as 1
contributed absolutely nothing to the lobbying effort. That is, lobbying is a chore.

Elections provide a contrast: if there is a referendum for example, while it is
costly to go to the polling place and take time to vote, some people may view it as
their civic duty, so they vote and the satisfaction of having discharged their duty
might more than offset the direct cost of participating. As we argued earlier, while
lobbying is a chore voting is a duty. We will now see that this makes the difference.

5.4.1. Duties Versus Chores. We are going to maintain the linearity as-
sumption that § = 1/2 but drop the assumption that ¢g = 0 to allow for duties
and chores. In the case of duties (¢p < 0, the voting case) there will be committed
members ¢, in the case of chores (¢y > 0, lobbying) a fixed cost F' (Figure 4.2.1 on
page 27 illustrates). Here we have that the cost 7, C(by /ny) leads to desire to bid By,
given by n,C(By/nr) = V. As before the willingness to bid is Wj, = min{ By, nx },
except that now it might be By < 0 in which case W) = 0. As before the group
with the highest willingness to bid will be called the advantaged group and the
other group will be called disadvantaged.

We consider first the interesting case in which V > ngF.% Here we define the
stakes as medium if V < Fnr, + yng and high if V. > Fnr, + yns. There are three
key results on auctions with prize V:

e The level of utility of the two groups is the same regardless of whether the
prize is allocated by an all-pay, first-price or second-price auction (Section
5.2 above).

e Only an advantaged group can receive a positive level of utility and always
does so (Section 5.3 above).

e The small group is advantaged for a chore with medium stakes; the large
group is advantaged for a duty, and for a chore with high stakes (Theorem
5.4.1 below).

We indicated that our earlier theory with F' = ¢ = 0 worked well for voting. If
we think of voting as a duty the result here strengthens that: the large group is
advantaged and while with ¢ = 0 and V' < 7n, the large party earned no utility
(Theorem 5.1.2), with ¢ > 0 the large party always earns something. For a chore
such as lobbying we get a different result: for medium stakes it is the small group
that is advantaged. Roughly speaking, with a fixed cost per person of organization,
a large group faces a greater fixed cost so it is less willing to bid. However, if the
prize is big enough they will take advantage of their greater resources to get the
prize.

6This rules out the case in which, for a chore, we may have By < niyp = 0 for both k in so
that neither group submits a bid: neither is willing to pay the fixed cost even for a certainty of
getting the prize.



5.4. VOTING VERSUS LOBBYING: DUTIES OR CHORES? 40

Notice that in Table 5.4.1 the stakes are indeed relatively modest. While farm-
ers are successful at getting subsidies, they are not imposing a very great tax on the
non-farmers. If, for example, the numbers for the amount of time spent paying for
farm subsidies in Table 5.4.1 corresponded to months rather than hours, it seems
likely that the non-farmers would lobby and lobby effectively. Indeed the defeat
in the U.S. Congress of the “Stop Online Piracy Act” seems to be a case in point.
The act was put forward by the pro-copyright lobby. More modest efforts to im-
pose broad internet restrictions on general internet users to protect a few holders
of copyrights had passed the U.S. Congress relatively easily. This more ambitious
act was sponsored by a majority of the U.S. Congress, but the drastic nature and
the non-negligible consequences of the act led to a broad grass roots lobbying effort
against it. As a result many of the sponsors dropped out and the act was quietly
shelved.

We should point out that for some prizes elections are chores. This means small
groups may want small stakes, but may also want to select issues for which there
are no committed voters. This may be the case in the school board elections we
consider in Section 5.8.

5.4.2. Auctions with Duties and Chores: Main Result. We now es-
tablish the main new result: that the small group is advantaged for a chore with
medium stakes; the large group is advantaged for a duty, and for a chore with high
stakes.

Recall from Theorem 25 that C(p) = 0, while with § = 1/2 the cost of norm
vr > @ is given by C(¢r) = F + v(pr — ¢) where F' = max{0,0cy}. With 1{-}
denoting indicator, for ¢ > ¢ we may then write

Cler) = F - H{or > o} + (e — )

where F' = max{0,0co} so that if ¢y > 0 (chores) it is F > 0 and ¢ = 0, while if
¢o < 0 (duties) we have ¢ > 0 and F = 0. B

The next result, which establishes which group is advantaged, hinges on the
following observation. Since 1,C(bg/nK) = by - AC(bk/ni), where AC denotes as
usual average cost, then for ) > ¢: if AC is increasing - as in the case of a duty
- then for any b we have b- AC(b/nz) < b- AC(b/ns) whence By > Bg; if AC is
decreasing - as in the case of a chore - then analogously we deduce By, < Bg. Here
is the key role of convexity and concavity.

THEOREM 5.4.1. Assume V > ngF. Then the small group is advantaged in a
chore with medium stakes. Otherwise with medium or high stakes, the large group
is advantaged.

PROOF. For ¢ > ¢ we have

Cloy /) = 1/ = 02
F 4 ~bg/ne  chore

In the case of a duty By = V/v + mqxp > 0. Hence, B, > Bg. Since Wy =
min{ By, ny } clearly W, > Ws. So the large group is advantaged.

In the case of a chore By, = V/y — ni F/~ so medium stakes V < Fnp + yng
means By < 7g, and analogously high stakes means By > ng. The assumption
V > ngF says Bg > 0, so Wg = min{Bg,ns} > 0. If B, <0 then W, =0 < Ws.
On the other hand if By, > 0 then W, = min{By,n.}. In this case, recalling that



5.5. WHY NOT SPLIT A LARGE GROUP? 41

Br < Bg, if B, < ng we get W, = By < min{BS,nS} = Wg; if By > ng then
Wi >ns > Ws. O

The key idea is that the convexity or concavity of C(py) determines whether
average costs of bidding are increasing or decreasing. The smaller group must
always choose a higher fraction ¢ to match the bid of the larger group. In the
convex case this implies a higher average cost disadvantaging the smaller group,
and conversely in the concave case, provided that the small group is able to bid
that high. Note that the fixed cost plus constant marginal cost is not important
here, merely the overall convexity or concavity of the function C(py).

Let d be the disadvantaged group. Since 7,C (k) = e F - 1{or > o} +v(br —
nk), if Wa > n_gp it costs the advantaged group n_qF + v(Wy — n_qp) to match
the bid of the disadvantaged group, while if W, < n_sp since n_4C(¢) = 0 it
costs nothing to overbid the disadvantaged group. We define the surplus as the
difference between the value of the prize and the cost of matching the bid of the
disadvantaged group if this is positive, zero otherwise.

THEOREM 5.4.2 (Tripartite Auction Theorem). In the second-price, first-price
and all-pay auction, the disadvantaged group gets 0 and the advantaged group gets
the surplus.

PrOOF. The argument given in Section 5.2 shows that for the winner-pays
auctions the disadvantaged group gets 0 and the advantaged group the value of the
prize minus the cost of matching the willingness to bid of the disadvantaged group.
For the all-pay auction the computation of utilities follows the lines of that for the
simple all-pay auction in Theorem 5.1.2. (]

5.5. Why not Split a Large Group?

In the case where effort is a chore it is intuitive that the smaller group has
an advantage: it must pay the fixed cost for a smaller number of members. A
natural question is why the larger group does not just “act like a smaller group”
by appointing a smaller subgroup to act on its behalf. The problem is that the
prize is evenly split among the entire group. For example, for the non-farmers the
benefit of eliminating farm subsidies is lower taxes and lower prices for food. This
is shared by all non-farmers regardless of who bears the cost of lobbying. If, for
example, the urbanites of Manhattan were appointed to do the anti-farm lobbying
they would care only about the reduction of their own taxes and food prices, not
the reduction in Los Angeles.

To see how this works, suppose a subgroup of size py < 1y is appointed to act
on behalf of the group. The prize is only worth (u/nx)V to the subgroup. Recall
that willingness to bid is a non-decreasing function of the desire to bid

B, =+ V/v —mF/v.
For the subgroup this is
Mk Mk
Byt = pe + (e /me)V/y — e F/y = . (g +V/y —muF/v) = %Bk-

The desire of the subgroup to bid is always a fraction puy /ny of the desire to bid of
the entire group. Hence if the entire group is disadvantaged - the subgroup is even
more So.
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5.6. Vote Suppression

The 1993 Ed Rollins scandal suggests that sometimes party effort can be di-
rected to suppress the votes of the opposition. More recently, it has been argued
that voter identification laws increase voting costs for relatively poor Democratic
voters (in particular Hispanics, Blacks, and mixed-race Americans) with relatively
little effect on whites and on the political right.” Our model can be used to inves-
tigate the strategic use of vote suppression. Suppose that each party can slightly
increase the participation cost of the opposing party from c(y) to é(y) = c(y) + h
where h > 0, by incurring a cost of k. As we are analyzing voting, we assume
F = 0. We analyze the case in which the stakes are low enough that the small
party is not willing to turn out all their voters.

THEOREM 5.6.1. [Cesar Martinelli] If h is sufficiently small then only the ad-
vantaged party may want to suppress votes; if r is sufficiently small it will do so.®

Proor. We first show that voter suppression raises total cost. Let C’((pk) be
the total cost after voter suppression. Since c(p) = 0, and é(¢) = h > 0, then

@ < . For ¢ < ¢y < ¢ we have C(py) > 0= C(py). For @), > ¢, we have that

Pk

Clr) = Clg) + / [e(y) + hldy + (1 — o) [c(or) + ] >

Pk

> c(y)dy + (1 — @r)c(or) = Cler)

T~

©
Next, we show that raising total cost leads to the result. If & is sufficiently small then
the disadvantaged party cannot suppress enough votes to become advantaged, so
vote suppression never changes which party is advantaged. The disadvantaged party
therefore gets zero payoff regardless of whether it suppresses votes or not, hence it
will not pay a positive cost to do so. On the other hand, if & is sufficiently small and
since the willingness to pay of the small party is given by By, increasing the cost
of the disadvantaged party must strictly decrease its willingness to bid. Since the
cost function of the advantaged party remains unchanged when the disadvantaged
party does not suppress votes, its surplus therefore goes up. Hence if k is small
enough it is worth paying. (]

Our theory suggests that when the Republican party is advantaged it will be
tempted to introduce voters suppression laws in the form of strict voter identifi-
cation requirements. It will do so in order to hold down its own turn out cost.
The rationale discussed in the popular press revolves instead about taking strategic
advantage: in a closely contested state a short term Republican victory may be
translated into long term advantage by introducing a voter suppression law.? To
explore this we take a strong measure of what has been argued to be voters sup-
pression - strict photo id laws. The table below reports the states with these laws
and the extent of Republican advantage in those states.

7See Hajnal et al. (2016) and Ingraham (2016).

8This theorem was suggested to us by Cesar Martinelli during the 2015 Priorat Workshop.

9For example, from Levy (2016) writing in Mother Jones “In order to mitigate their waning
political popularity, Republicans have ... passed an unconstitutional voter suppression law to
weaken the voting power of African Americans and other Democratic-leaning voters.”
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TABLE 5.6.1. Voter ID Laws in the USA

] State | Year [ Republican Advantage |
Alabama 2014 +23
Kansas 2011 +22
Tennessee 2011 +20
Texas 1990 +16
Mississippi 2011 +12
Indiana 2005 +10
Georgia 1977 +8
Virginia 1996 +3
North Carolina | 2013 +3
Wisconsin 2011 -7

The table reports the states with strict photo identification laws, the year
the law was introduced and the 2012 vote differential between Romney
and Obama as a measure of which party is advantaged. Data from
https://en.wikipedia.org/wiki/Voter ID laws in_ the United States.

Interestingly, the GOP holds an overwhelming electoral advantage in most of
the states with strict photo id laws: the median Republican advantage in these
states is more than 10 points. This is consistent with our theory and not with
the strategic advantage theory. Only in the case of Virginia, North Carolina and
Wisconsin - all of which have had both Republican and Democratic governors in
recent years, and two of which only recently have introduced voter suppression laws
- does the strategic theory seem to have merit.

5.7. Appendix: Types of Equilibria in the All-Pay Auction

In the all-pay auction there are qualitatively different equilibria depending on
the size of the prize. We categorize this by the level of stakes, running from high
to very low and summarize the situation in the table below.

stakes ‘ condition advantaged group
high Ws =ng, Wr > nsg large
intermediate ns > Ws, Wr, > nre duty: large; chore: small
low Ws <nreorngF <V <n.F duty: large; chore: small
very low V< ngF duty: impossible; chore: none

In describing the equilibrium it is useful to introduce the concept of bidding at
the bottom. For a duty this means bidding only the committed members by = ni¢.
For a chore it means bidding zero and for the small group paying the fixed cost
gs(0) = 1 and for the large group not paying the fixed cost ¢z, (0) = 0. Recall also
that G (bg) is the cumulative probability that group & bids at or below by.

5.7.1. High stakes. The constraint that the greatest effort group k can pro-
vide is 7, cannot bind on the large group since if the large group is willing to bid
nr and the small group can bid at most ng: if the constraint was binding on the
large group it would already bind on the small group. If it does bind on the small
group the small group must be disadvantaged and the large group does not need
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to bid more than ng. We refer to this as the high stakes case. It occurs when both
groups desire to pay exceeds the ability of the small group to pay and the ability
of the small group to pay exceeds the committed bid of the large group. For duties
this is the same as the desire to pay of the small group exceeding its ability to pay.
For chores this as the willingness to pay of the large group exceeding the ability of
the small group to pay. In all cases the large group is advantaged.

Description of Equilibrium: Both groups bid using the same uniform distribu-
tion on [nLp,ns]. Both groups have positive probability of bidding at the bottom.
The large group also has a positive probability of bidding ns winning for sure if
there is a tie.

The probability of the large group bidding at the bottom is determined by
the small group earning zero. For a duty the probability the small group wins by
bidding the large group committed effort times the value of winning for sure must
equal the cost of that bid Gr,(nLp)V = v(nL —ns)e. For a chore the probability the
small group wins by incurring the fixed cost times the value of winning for sure must
equal the fixed cost to the small group G (0)V = ngF. The remaining probability
is determined by computing the probability py “left over” from the uniform. The
height of the uniform is v/V so the probability of the uniform is

Ns —NLy
\%4

The small group bids at the bottom with exactly probability p; while the large
groups bids the top 7 with probability p, — G (nLy), that is, in the case of a duty

1—pr=2v

V —y(ns —nrp) =y —ns)e V= ms(l—¢)
v B v

and in the case of a chore

V—r(s —neg) —nsF _V —ns(y +F)
1% %

5.7.2. Intermediate stakes. If the willingness to pay of both groups is less
than the ability of the smaller group to pay and exceeds the committed bid of the
large group then the constraint does not bind on the small group and both groups
are active in bidding. For duties this is the same as the desire to pay of the small
group being less than its ability to pay but greater than the committed bid of the
large group. For chores this is the same as the willingness to pay of the large group
less than the ability of the small group to pay but positive. This case also be
described as the interior case. Here the advantage depends on whether cost are a
duty or a chore: in the case of a duty the large group is advantaged and in the case
of a chore the small group.

Description of equilibrium: Both groups bid using the same uniform distribu-
tion on [ne, Wy4]. Both groups also bid with the same positive probability at the
bottom. The probability of a bottom bid is determined by the disadvantaged group
earning zero. For a duty the probability the small group wins by bidding the large
group committed effort times the value of winning for sure must equal the cost of
that bid Gr(nLe)V = ~v(nr — ns)e. For a chore the probability the large group
wins by incurring the fixed cost times the value of winning for sure must equal the
fixed cost to the large group Gs(0)V = F
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5.7.3. Low stakes: duty. If the willingness to pay of the small group is less
than the committed bid of the large group then the small group will bid only its
committed members and the large group should do the same. The large group is
advantaged and wins for certain.

Description of equilibrium: Both groups bid their committed voters with prob-
ability one.

5.7.4. Low stakes: chore. If the willingness to pay of the small group is
positive but that of the large group is not the large group will not bid nor pay the
fixed cost. The advantage lies with the small group and there are two different
types of equilibrium. First the small group may also not bid and win for sure.
Second the small group may pay the fixed cost and if it does not do so it loses with
sufficiently high probability that it does not gain.

Description of equilibrium 1: Neither group pays the fixed cost, the small group
wins with probability pg high enough it does not wish to enter psV >V —ngF.

Description of equilibrium 2: The large group does not pay the fixed cost,
the small group does. If the small group fails to pay the fixed cost it wins with
probability no greater than pg determined by the condition it cannot profit by
failing to pay the fixed cost pgV <V —ngF.

5.7.5. Very low stakes: chore. In the case of chores only it may be that
neither group is willing to pay the fixed cost. In this case neither does and the
tie-breaking rule is arbitrary.

5.7.6. Low and very low stakes: chore - does the contest take place?
In the case of a chore with low or very low stakes there are equilibria in which
neither group pays the fixed cost. Rather than applying an arbitrary tie-breaking
rule in this case in many applications is may be more interesting to assume that the
contest does not take place and both groups get zero. In the case of low stakes this
rules out the equilibrium of type 1 leaving on the equilibrium of type 2 in which
the small group wins by paying the fixed cost.

5.8. When Do Small Groups Win Elections? The case of School Boards

Small groups do not always do poorly in elections: in school-board elections
in the USA a small party of teachers faces a large party of students’ parents. The
school board controls resources and money that can be allocated either to teachers
or to students. If the teachers win the election the money goes to them, if the
parents win the election the money goes to the students. Hence we take it as a
reasonable approximation that there is a common prize.
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Value of the Prize

It is natural to think that the prize might be worth more to teachers since
they get the benefits over their career while parents only get benefits while
their children are in school. But some rough calculations show that this is
probably not a big difference. Assume an election is held every three years.
Because this is a relatively short time we ignore discounting. We assume
that everyone lives in the district and that nobody leaves the district. We
assume that teachers arrive in the district at the time they take the job
while parents arrive two years before their first student enter school. From
https://nces.ed.gov/pubs2007 /ruraled /tables/tablea3 _8.asp?referrer=report
the average experience of a public school teacher is about 14 years. We assume
that every teacher remains on the job the same length of time then retires so
that the length of career is 28 years. We assume each parent has three children
and four years between children. This means that they will have children in
school for 21 years, plus we add two years for arriving in the district early, so
they remain in the voting population for 23 years. Hence the average length of a
teacher career is about 22% longer than the average length of a parent being in
the interested population. However, what is relevant is how this determines the
turnover rate during the three years between elections. After three years with
a constant departure rate 3/28 of the teachers will have left and 3/23 of the
parents. They leave in a continuous stream not all at the end, so the fraction of
the prize lost due to departure will be half this amount: 3/56 for teachers and
3/46 for parents. Hence among those party members who are able to vote in the
current election teachers will claim 53/56 of the prize and parents 43/46. That
means that the ratio of prize value of teachers to parents is 53/43+46/56 = 1.012
meaning that the value of the prize to the teachers is only about 1.2% greater
than to the parents.

School board elections are often held at a different time than other elections
so that the school board is the only issue on the ballot. In these elections, teacher
unions are extremely effective at getting their candidates on the board (86%). While
turnout among teachers is extremely high (90%), overall turnout is very low (10-
20%), which is consistent with the idea that the many voters who are not parents
of students are uninterested in the election. Since school boards generally control
budgetary resources and can allocate those between teachers and pupils but they
cannot set taxes or determine the overall size of the budget, we can take this as
meaning that the prize is indeed of somewhat intermediate size.
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Relative Sizes and Turnout

The basic source of information about school board success, turnouts and tim-
ing are the empirical studies by Moe (2003) and Moe (2006). We supplement
this with some facts about the LAUSD, a large urban school district. From
achieve.lausd.net/about we learn that the district has 84,000 employees (about
half teachers) and 640,000 students, while the population of the district, which
is approximately the same as the city of Los Angeles, is 3.9 million. If we assume
three people per family, we have about 1.3 million families, while with three stu-
dents per family, about 210,000 families of students. This gives a rough estimate
of the large party (the families of students) being 2.5 or more times the size of
the small party (the employees).

Turnout is reported in http://www.scpr.org/news/2015/05/12/51612/how-
low-voter-turnout-impacts-lausd-schools/ as about 10-20% regis-
tered voters, while in LA county, for which data is available from
http://www.laalmanac.com/election/el18.htm, there are about 4.7 million
registered voters out of a population of 10 million, so about half the population
are registered voters. This means that roughly 300,000 votes (10-20% of half of
3.9 million) are cast in a school board election. Assuming 90% turnout among
employees and spouses means about 150,000 votes (2 times 90% of 84,000),
about half of the total. To get an idea of the turnout among parents: if families
have four members there are 1 million families in the 3.9 million population,
that is 2 million parents, of whom half registered, so we come to roughly half a
million parents; so their turnout is 150,000 in one million or 15%.

Can this election result be explained by monitoring costs? For this to be the
case it would have to be that there are few committed voters: this seems plausible
since it seems that civic duty does not extend for most people to elections that
are viewed as unimportant - and the very low turnout seems consistent with this
idea. Hence turnout cost is C(p) = ¢ + (1/2)(1 — 20)¢>. In other words cost is
globally concave, favoring the smaller group of teachers, if and only if 6 > 1/2, that
is, monitoring difficulty is high. Of course since the turnout among teachers is very
high, for the teachers monitoring costs do not much matter. In the extreme case of
100% turnout there are no monitoring costs at all. So the key issue is whether it is
plausible that the monitoring costs of the parents are sufficiently large as to make
overall cost sufficiently concave as to disadvantage them.

What determines monitoring costs?'? It depends on the ease with which group
members observe each other. In practice the people who are likely to be able to
observe you are your friends and neighbors. In large general elections with relatively
high stakes, those people are likely to be involved in the election. In small special
purpose elections involving only a small fraction of the electorate, the other people
involved - the other parents - are less likely to be “close” to you, as only a fraction
of your friends, co-workers and neighbors are fellow parents. This suggests that
indeed it makes sense to think that monitoring costs are relatively high in small
special purpose elections like those for school board.

Our theory, incidentally, suggests a hypothesis for which data does not appear
to currently exist. All other things equal, if we look at electoral success of teachers
unions against the resources controlled by the board (the size of the prize) we might

105¢e section 9.4 for a formal model of how monitoring costs are determined.
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expect the curve to be U-shaped: a very weak school board with little power would
not be worth controlling, while a very powerful school board with a lot of resources
would advantage the larger party. Notice too the implication that the teacher union
has an incentive to keep school boards from getting too strong - while it would be
better to control a more powerful board, it is less likely to be able to do so.



CHAPTER 6

When Lobbyists Succeed and Pollsters are Wrong

In the title of the book we talk about lobbyists succeeding and why pollsters
being wrong. We have now developed the theoretical tools needed to explain.

6.1. When Lobbyists Succeed

When and why do lobbyists succeed? Sometimes they do not. The Disney
Corporation is very effective in getting retroactive copyright extensions whenever
their Mickey Mouse copyright is due to expire - but large pharmaceutical companies
have never managed to get a retroactive patent extension when their blockbuster
drug patents are due to expire. The copyright industry does sometimes lose in
Congress as it did when it proposed the “Stop Online Piracy Act.” If we accept
that lobbying is a chore then indeed small groups - “special interests” - have an
advantage at lobbying; they derive advantage from the fact that as a group they
incur a lower average cost of providing resources for lobbying. On the other hand,
they control fewer resources so if the prize is large and both groups are “all in”
they will lose. This is the heart of Theorem 5.4.1: small groups are advantaged for
chores provided the prize is not too large.

Indeed, the cost to the large group of pharmaceutical consumers - and generic
manufacturers - of patent extension is very large so it is difficult for the small
group of pharmaceutical producers to succeed. On the other hand, the size of the
prize involving copyrights over Mickey Mouse is relatively small so that the Disney
corporation is quite successful. In general the stakes are low for copyright and
the copyright lobby is quite effective. Once in a while the prize gets too large it
becomes worthwhile for the large group to suffer the fixed cost and start lobbying.
That is a pretty good description of the events surrounding the “Stop Online Piracy
Act.” Usually copyright laws are fixed in the Congress in the dark of night - and
“everyone else” does not find it worthwhile to pay the fixed cost of getting involved.
The “Stop Online Piracy Act” was attempted in the same way, but the stakes were
higher, organizations such as Wikipedia became involved in coordinating lobbying,
and suddenly ordinary people started phoning and emailing their congress members.
Rather than passing in the dark of night the “Stop Online Piracy Act” vanished
into the dark of night.

Lobbying is advantageous for small groups for another reason. Lobbyists can
focus on particular issues and this helps keep the stakes small enough that the small
group of special interests has an advantage. By contrast the issues in elections tend
to be broad and difficult for special interests to control. Hence elections tend to
have higher stakes. The implications for direct democracy should be clear: by
calling for a plebiscite over narrow issues special interests may be empowered - the
opposite of what is ostensibly intended.

49
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6.2. Why Pollsters are Wrong:
The Uncertainty Principle in the Social Sciences

Physicists cannot predict the movement of a particle. Economists cannot pre-
dict market crashes. Likewise, political scientists cannot predict the outcome of
elections. The failure of physicists has a name - “Heisenberg’s uncertainty prin-
ciple” - and as far as we know nobody criticizes physicists or obsesses over their
failure. Economists and political scientists are much criticized for failing to forecast
market crashes and elections. This is odd: the uncertainty principle is the founda-
tion of quantum mechanics in which spooky particles seem to anticipate what other
particles will do. The failure of economists and political scientists is for the much
less spooky reason that people can and do anticipate what other people will do.
There is no name for the failure of economists and political scientists: perhaps it
will be more acceptable if we make it a principle? The “Lucas critique?” The “von
Neumann principle?”

To understand why social scientists are necessarily unable to predict certain
things let’s start with something simple - the familiar game of rock-paper-scissors.
As we know rock breaks scissors, paper wraps the rock and scissors cuts the paper.
Suppose Jan and Dean are playing rock-paper-scissors and Nate interviews each of
them. Jan tells Nate she is going to play rock and Dean tells Nate he is going to
play scissors. Nate publishes his prediction on his website: Jan is going to beat
Dean by playing rock to his scissors. They play the game: Jan plays rock and Dean
- no fool he - plays paper and beats Jan. Oops...looks like Nate was wrong. As
John von Neumann showed in 1928 there is only one solution to this paradox: Jan
and Dean cannot know how the other is going to play - they must be uncertain.
That uncertainty can be quantified: each must believe the other has one chance in
three of playing rock, paper or scissors - or one of them is either stupid or wrong.
There is no pure strategy equilibrium. Only if Nate announces that there is a 1/3rd
chance of Jan and Dean each playing rock, paper or scissors will Jan and Dean be
content to play as he forecasts.

No doubt some investors and voters are stupid and wrong - but most are not.
Suppose that clever Nate discovers from his big data analysis that the stock market
will crash next week. He announces his discovery to the world. Are you going to
wait until next week to sell your stocks? Well nobody else is, so the market is
going to crash today. Oops...looks like Nate was wrong again. Just like rock-paper-
scissors the only prediction Nate can make that is correct and widely believed
is a probabilistic one: For example, he can tell you that every day there is an
.01% chance of a stock market crash - but he cannot tell you when the crash will
take place. Just as the uncertainty principle underlies quantum mechanics so the
fact that people react to forecasts is the basis of rational expectations theory in
economics. And just as in the simple rock, paper scissors example this theory
enables us to quantify our uncertainty.

So elections. As we have argued people vote for lots of reasons: out of civic
duty, to register their opinion - and to help their side win. In 2012 voter turnout in
swing states was 7.4% higher than in other states. Any analysis of elections must
take into account that there are marginal voters who behave strategically - who
only vote if they think there is a chance they might contribute to victory. If you
are certain your party is going to lose are you more or less inclined to vote? If you
are certain it is going to win? Many people - like those in the states that are not
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swing states - are less inclined to vote when they are confident of the outcome. So
when Nate comes along and tells us that the Democrats are definitely going to win,
what does the marginal Republican voter Dean do? Skips the vote. But Jan is no
dummy, she realizes since Dean is not going to vote, she needn’t bother either: her
Democrats can win without her. But...Dean should anticipate Jan and vote and
so bring his own party to victory. This is exactly the argument we gave proving
that the all-pay auction has no pure strategy equilibrium. As we have shown in
this chapter there is no solution to to the problem of strategic voter turnout that
does not involve uncertainty about the outcome. This is an informal version of our
formal proof that all-pay auctions require mixing.

Why are polls wrong? Because people lie to pollsters? Because people change
their minds at the last minute? As we argued, by and large this is not the case -
even in upset victories polls do a pretty good job of predicting how people are going
to vote. What they do not do is do a good job of predicting who is going to vote
- they do not predict turnout well. You read this all the time “this year turnout
among Hispanic voters was unusually low” and so forth. You get the idea? We may
know how many Democrats and Republicans there are and we may know that they
are all going to vote for their own candidate: but if we don’t know who is going to
turn up at the polls we do not know who is going to win the election. And whether
voters expect their party to win or lose changes whether they will bother to vote -
so that voter turnout is subject to the von Neumann uncertainty principle.

Pollsters argue about their mistakes. Some understand that they do not do
a good job of predicting turnout. Some - Sam Wang and his Princeton Election
Consortium - made the ludicrous claim - based on “deep math” - that there was
a 99% probability that Hillary Clinton would win the 2016 Presidential election.
Nate Silver was more conservative giving her only a 73% chance of winning. But
as far as we can tell, neither one realizes that the problem with their models is not
something they can fix - that the reason that they do not predict the election is
not because they do not have enough data, but because they cannot predict the
election. Any forecasts of elections that do not take account of the von Neumann
uncertainty principle are bound to fail.

That said: the von Neumann uncertainty principle is no more a statement
that “life is uncertain” than the Heisenberg uncertainty says that we are unsure
where cannon balls are going to land. For example: we know that if the stakes are
very high in an election the large party will almost certainly win. We can make
specific probability predictions about the chances of one side or the other winning.
Moreover, the all-pay characteristic of voting plays a key role. If, for example, there
is lobbying with a winner pays auction then we can predict the outcome.

6.3. A Brief History of Mixed Strategies

Choosing randomly? Does that sound realistic? The best selling book ever
released by the RAND Corporation is their 1955 table of random numbers. Folklore
has it that at least one captain of a nuclear submarine kept it by his bedside to use
in plotting evasive maneuvers. As in rock-paper-scissors randomization is crucial
when there is a conflict of interest between the players.

One familiar conflict is that of sporting events. The soccer player kicking a
penalty goal must keep the goal keeper in the dark about whether he will kick to the
right, to the left or to the center of the goal; the tennis player must be unpredictable
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as to which side of the court she will serve to, the football quarterback must not
allow the defense to anticipate run or pass, or whether the play will move to the
right or the left, and the baseball catcher must keep the batter uncertain as to how
his pitcher will deliver the ball. Indeed, at one time in Japan baseball catchers were
equipped with small mechanical randomization devices with which to call the pitch
— this was later ruled unsporting and they were banned from play. Professional
Bridge players claim that ability in playing mixed strategies makes the difference
between a good and an excellent player. Economists have studied sporting events:
empirical research (see for example Walker and Wooders (2001)) shows that in real
contests - soccer matches, tennis matches - the good players in important matches
play randomly and with the right probabilities.

At one time the idea of mixed strategies was not well understood. Sir Arthur
Conan Doyle certainly did not understand mixed strategies: in his 1893 short story
“The Final Problem” Holmes outwits Moriarity by getting off the train in Canter-
bury. Moriarity - despite his great intellect - foolishly believes that Holmes will
attempt to go to Dover where he will inevitably be captured by Moriarity. There
is some excuse for Doyle since the paradox was only solved by John von Neu-
mann in 1928. Never-the-less ancient warriors - even if they did not understand
the principle involved - did manage to randomize: the use of omens and oracles
to plan military strategy is random indeed. Actually the modern theory of mixed
strategies is based on the idea that explicit randomization is not needed at all.
Harsanyi (1973) showed that allowing decisions to depend on an unimportant but
real random shock to preferences can serve exactly the same purpose as explicit
mixing.

What about groups then? Earlier we gave examples where social norms are
slow to adjust. In the case of elections randomization seems to suggest that social
norms adjust with lightning speed. However, the circumstances are different. Our
discussion of social norms that are slow and costly to adjust was for shocks that
could not reasonably be anticipated. The need for randomization in elections is
hardly unanticipated and a social mechanism should have a contingent plan for
dealing with shocks that are likely to happen.

The following interpretation suggests itself. Along the lines of Harsanyi (1973),
and as is the case in practice, there is a small common shock to the preferences of
party members that they observe, but the other party does not. We might call this
“voter enthusiasm.” Beforehand party members agree on a social mechanism: for
each level of voter of enthusiasm they plan to implement a particular cost threshold
for participation and a punishment level for a bad signal. We can think of the
latter as a “temporary” social norm. In other words, the party chooses a contingent
plan: how the temporary social norm depends upon voter enthusiasm. As Harsanyi
showed, if the shock to preferences is relatively small, then the mixed strategy equi-
librium is a good approximation to the equilibrium with voter enthusiasm shocks.

That mixing reflects the reality of elections can be seen by examining “GOTV”
(Get Out The Vote) efforts. These efforts are an important part of establishing the
social norm for the particular election, and indeed, these efforts are variable and
strategic. Furthermore parties go to great lengths not to advertise their GOTV
effort, and in fact to keep it secret. Accounts in the popular press document both
the surprise to the other party of the strength of the GOTV and the secrecy that
surrounds it. For example “The power of [Obama’s GOTV] stunned Mr. Romney’s
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aides on election night, as they saw voters they never even knew existed turn out...”
Nagourney et al. (2012) or “|[Romney’s| campaign came up with a super-secret,
super-duper vote monitoring system [...] to plan voter turnout tactics on Election
Day ” York (2012).

Note that the secrecy at issue is not over whether or not people voted as for
example voting pins: we assume that the act of voting is observable. Rather the
secrecy is over the temporary social norm that is enforced on election day. There
is no reason to do that unless the GOTV effort is random. That is, the fact that
it is secret provides evidence that - consciously or not - political parties engage in
randomization when choosing temporary social norms for particular elections.



CHAPTER 7

Lobbying and the Agenda:
Subsidies Versus Civil Rights'

In Becker (1983)’s classical work on political influence two groups compete over
the size of a transfer from one group to the other. How do lobbying groups with
control over an agenda determine the size of a transfer payment? From what we
have learned so far we expect that a small group will choose an unambitious agenda
so that it will be advantaged, while a large group will choose an ambitious agenda
which works in its favor. However, we expect also that the nature of the prize will
play a role. In the case of a non-rival prize such as civil rights increasing the size of
the group increases the value of the rights. As was the case in the simple auction,
we shall discover this strongly favors the large group which will indeed choose high
stakes. By contrast consider farm subsidies or another prize involving money, goods
or services. Here the size of the prize is equal and independent of group size. This
means the prize is private - but in the context of lobbying the prize is also fungible
in the sense that, unlike civil rights, it can be used to pay for the lobbying effort.
As we shall discover this strongly favors the small group, that will however choose
low stakes.

As we are interested in lobbying, we will consider only the case of a chore and
not that of a duty. We examine the linear case in which § = 1/2. Moreover, we
are going to consider the case where one group is an agenda setter that proposes a
transfer from the other group to itself. In this analysis we shall make the natural
assumption that if neither group makes a bid the status quo is maintained - that
is, the non-agenda setter effectively wins.

As we observed in section 5.3 the politician generally prefers the winner pay
auction while the groups are indifferent. This is likely why bribery rarely involves
all-pay auctions, and from this point on we restrict attention to the winner-pay
auctions in which the group with the higher willingness to bid wins and pays the
smaller willingness to bid of the opposing group.

As before we continue to assume there are two groups, small and large. We
now assume as well that one group, group a, controls the agenda. That is, it can
choose the size of the prize.

7.1. Non-Rival Prize

To model a non-rival prize, we assume that each member of the non-agenda
setting group —a has v utility units of a resource we shall call rights. Suppose v < v
units of rights are taken away from each member of —a. Each member of group
a benefits from this loss of rights by group —a, that is rights are non-rival. We

LThis chapter is based on Levine and Modica (2017).
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assume that the worth of v to her is (v where ¢ < 1: the benefit of taking someone
else’s rights is assumed to be less than the cost to the person losing those rights.
In particular if a feasible agenda v < v is selected then - letting 7, and 7_, be the
group sizes - the value of the prize to —a is V = n_,v and the value of the prize to
a 18 NaCv = ({na/N-a)V = BV. Notice that if the agenda setter is the small group
then 8 < 1 meaning the transfer is inefficient, while if the agenda is the large group
it is possible that 8 > 1.2

The formal setting then is that the agenda setter chooses a feasible prize V' <
7—qV, then the two groups compete to provide effort costing C(¢x) = F + ¢y in a
winner pays auction. We say that the agenda setter has a winning agenda if there
is a choice of V for which the agenda setting group is advantaged, in which case we
can speak of the optimal agenda as the one that maximizes the surplus the agenda
setter gets from winning the auction.

The main result is that, as anticipated, if rights are under contention the large
group will choose the highest feasible stakes and win:

THEOREM 7.1.1. Only the large group may have a winning agenda, and has
one if and only if (v > F + ~v(ns/nL). If it has a winning agenda it will choose
V =ngv: it asks for and gets the most possible from the small group.

PrOOF. The desire to bid for the agenda setter a solves 1, F + ngvpr = 8V
so W, = (1/9)(BV — 0, F); similarly for the non-agenda setter W_, = (1/4)(V —
1_oF). Both are increasing in V' and the desire of the non-agenda setter increases
more rapidly if 3 < 1. Define the crossover point V = F(n_q —14)/(1 — ) as the
point where the two desires are equal. We also define the payoff point V = Fn,/B
as the point where the desire of the agenda setter is zero. To the right of this
point the agenda setter may possibly wish to set an agenda, to the left of this point
never. Recall that a winning agenda is a V' < vn_, such that willingness to bid
Wo > W_,.

Case 1: < 1.

To the right of the crossover point the non-agenda setter has a higher desire to
pay. This means that if the constraints on his ability to pay do not bind he is at
least as willing to pay as the agenda-setter. To the left of the crossover point the
same is true of the agenda setter.

We first analyze the right of the crossover point, that is, V' > V. Here group
a has a winning agenda only if the constraint binds on the non-agenda setter, that
is W_, = n_4. Moreover since the bid of the non-agenda setter cannot increase
once the constraint binds the agenda setter should propose the highest possible
agenda, that is V' = vn_,. For this to be a winning bid it must be W, > n_,
which is impossible for a = S (since Ws < ng) and true for a = L if and only if
(1/4)(Bvn—a — Fng) > n—, which is equivalent to Sv > v + Fn,/n_,. This is the
same as the condition in the Theorem: (v > F + v(ns/nz) -

In case a = L the crossover point V <0 so necessarily the optimum satisfies
V =vns > V hence the large group has a winning agenda if and only if (v >
F + ~v(ns/nz) in which case it sets the agenda V' = vng.

2There is a problematic aspect of welfare analysis in this case. It might be that each member
of a minority loses two units of utility by being deprived of their rights, while each member of a
majority receives one unit of utility by seeing the minority deprived of their rights. If the majority
is more than twice the size of the minority then it is apparently efficient to deprive the minority
of their rights. From a moral point of view this seems absurd.
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In case a = S the crossover point V = F(ny —ng)/(1 — f3) is positive, so we
must also analyze what happens for V < V. The small group will not propose any
agenda below the payoff point V = Fg /8. Since 8 = (ng/nr and ¢ < 1 it is easily
checked that V < V. Therefore there is no winning agenda for the small group
below the crossover point, and we already saw that to the right of the crossover
point the small group has no winning agenda.

Case 2: 6> 1.

For this to be true it must be that a = L so that V = F(ng —nz)/(1— ) > 0.
Now there is more rather than less desire to pay to the right of the crossover point.
Hence to the left of 1% group L may have a winning agenda only if S is constrained.
Since bigger V is better for L when S is constrained, it follows that if the optimal
agenda for L is on the left of V it must be at V = vng. Similarly to the right of
the crossover point group L’s desire to pay rises faster than that of group S so it
wants as large a transfer as it can, that is again V = vng. The maximal agenda is
winning if Wy, > Wy, which is to say that (1/v)(8vns — Fnr) > ng, that the same
condition as in Case 1. O

7.2. Fungible Prize

We turn now to lobbying over a non-rival fungible prize: by this we mean that
the proceeds of the prize can also be used to pay the politician. Each group member
has a unit endowment that can be used either to lobby or to pay the other group.
That means that if the prize is V' the agenda setter is limited to V' < n_, and that
the individual endowment from which the bribe is payed is 1 + V/n,. Here the
agenda setter gets SV where we focus on the case of inefficient transfers so that
B < 1.2 We continue to assume that # = 1/2. Since it takes a dollar to bid a
dollar, we take the cost with a unit endowment to be co + c1y* where cg = 1 is the
endowment and ¢; = 0.

In the case of fungible prize the result is opposite to the previous one: if at all,
the small group wins by choosing “low” stakes:

THEOREM 7.2.1. Only the small group may have a winning agenda and has one
if and only if B > ns/nr. If it has a winning agenda it chooses V. = npF: it asks
for and gets just enough to keep the large group from bidding, and receives utility
(B —ns/nL).

If the transfer is too inefficient (5 small) the status quo is maintained. This is
the effect pointed out by Becker (1983): inefficient transfers are less likely to take
place. In addition the small group is not too “greedy” in the sense that it asks
only for Fn;, = ny/2 while it could ask for as much as 2F7;, = nr. Moreover, the
amount that the small group wins Fn, is increasing in the fixed cost F.

PRrROOF. From Lemma 4.4 we get C(by/nx) = 1/2 + (1/2)bi/nr. Note that
F = ¢g/2 = 1/2 here. For the non-agenda setter we get 17_,C_q(b_o/n—0) =
N—a/2 + b_y/2 so the desire to bid from V — 7n_,C_,(b_s/n—a) = 0 is given by
B_, =2V —n_,. For the agenda setter we have cost 7,Cq(ba/14)/(1 + V/na) =
Na/2 + by /2 since we must account for the fact that each participant now provides
the endowment 1 + V1),; therefore the benefit of winning is 8V — n,/2 — (1/2)b,
whence B, = 28V — 1,.

3For an efficient transfer government intervention may be unnecessary.
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Suppose first that the agenda setter chooses not to constrain the non-agenda
setter. In this case the willingness to bid W_, = B_, so if the agenda setter
matches the willingness to bid of the non-agenda setter the gain is

BV - 77(1/2 - (1/2)B—a = ﬁV - 77(1/2 - (1/2)(2V - 77—a) = (5 - 1)V + (n—a - 77(1)/2'
This is decreasing in V since # < 1, so that the optimal choice is to force the non-

agenda setter out by choosing B_, = 0 that is V = n_,/2. The gain from doing so
is
(6 - 1)77—11/2 + (77—11 - 'qa)/z = (ﬁn—a - 77(1)/2

which is positive if and only if 8 > 7, /n—4; this can be true only if a = S, and then
becomes the condition in the statement; the gain reads F'(8ny, — ng).

Alternatively the agenda setter might constrain the non-agenda setter. The
most the non-agenda setter can bid is W_, = n_,. This gives the agenda setter
the most utility when the prize is as high as possible, that is V' = n_,. In this case,
by bidding b, = n—, the agenda setter gets 81—, — 1a/2 — N—0/2 = -0 — 1/2 =
(281—q—1)/2. If a = L then this is negative since 8 < 1 and n_, < 1/2. Otherwise
N—q > 1/2 that is @ = S, in which case it is better not to constrain —a since
20N-a—1<PN—+n-a—1=00-0—"7a- O

7.3. Is Fixed Cost Plausible? The case of farm subsidies

In the fungible case it is the presence of a fixed cost per member that prevents
a large group from being effective. But is the level of fixed cost needed to explain
the data plausible? Consider the case of farm subsidies.

While there are only about 2 million farms in the US it is not just farmers that
benefit from farm subsidies. An upper bound should be the rural population of
the US of about 60 million people or roughly 20 million households out of the 120
million U.S. households - which is also about 15%. So we see that a minority of
roughly 15% is effective at getting a fungible prize from the remaining 85%. That
is, 7y, is about 85% and ng is about 15% of households, so that 7 is indeed much
larger than ng. In Table 5.4.1 the median level of farm subsidies measured in hours
per person per year to the large group is 14, or about two working days. According
the theory this should be equal to F' the fixed cost of joining a lobbying organization
- it seems a plausible number.

We should note also that a puzzle remains about the data in Table 5.4.1. In the
theory smaller groups extract from each member of the large group a fixed amount
F. In the data smaller groups actually extract more from each member of the
large group the smaller they are. The theory does point us in a useful direction:
the condition for the small group to have a winning agenda is 8 > ng/nr. If
is randomly drawn then smaller groups are more likely to succeed. Since farm
subsidies are composed of many different pieces of legislation involving different
lobbying efforts, the overall level of subsides is a composite of success and failures,
so that countries with a smaller farm groups will on average have more successes
and hence a higher level of subsidies.

7.4. Subsidies versus Civil Rights: the Facts

Do decisions favoring a group need substantial public support or is a limited
public support sufficient? Our agenda setting model suggests that for fungible
prizes widespread public support is not so important while for non-rival prizes it
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is. Two significant non-rival issues have been civil rights for blacks and civil rights
for gays. In both cases significant advances have occurred when public support has
become widespread. That is, when we talk about the group lobbying for rights we
do not mean just those who directly receive the rights but all those who support
those rights: while the fraction of blacks or gays may not change much over time
those who support them does.

Long term polling by Gallup asks about willingness to vote for a black person
for President, which may be taken as an indicator of general attitudes towards civil
rights.* In 1958 only 38% responded positively, By 1959 this rose to about 50%
where it remained until about 1963 when it rose to 60%, dipped briefly in 1967 and
then rose steadily to about 95% by the year 2000. Civil rights have been largely
reflective of these public attitudes towards blacks. The “separate but equal” doctrine
permitting racial discrimination in a variety of domains, but most significantly in
education was established in 1896 in Plessy v. Ferguson, and although it was
repudiated in law in 1954 in Brown v. Board of Education, desegregation was not
immediately implemented: George Wallace’s stand in the school house door took
place in 1963 - well after turn of public opinion, and the landmark legislation was
the 1964 Civil Rights Act. Political action occurred only when the size of the group
supporting civil rights became large.

We find a similar story with respect to gay civil rights. The Pew Research
center finds that in 2003 only 32% of Americans favored same-sex legal marriage -
this increased steadily, reaching parity by 2011.> From 1975 to 2000 various states
and the Federal government passed a series of laws banning gay marriage. By 2009
only seven states had recognized gay marriage. This rose to thirteen by 2013 and
to fifty with the Supreme court decision in 2015. Again the recognition of rights -
non-fungible as it is - seems to have followed public opinion and indeed, majority
public opinion.

By contrast if we look at an important fungible issue - farm subsidies - we
see that support for large farms which receive the bulk of subsidies has only 15%
popular support.® This is about the same as the calculation we made above of the
fraction of households that plausibly benefit from farm subsidies. As we observed a
minority of roughly 15% is effective at getting a fungible prize from the remaining
85%. This number 15% is similar to the fraction of the population that is either
black or gay - yet those groups have been ineffectual in realizing the non-fungible
prize of civil rights until they achieved the support of roughly a majority.

Other examples of fungible and non-fungible lobbying point the same direction.
The police and prosecutors have a non-rival wish list of killing all civil liberties to
make it easier for them to be nasty to whoever they choose however they choose.
They have had fairly low success with this - their greatest success was the Patriot
Act when they got a decent part of their wish list by pretending it had something
to do with terrorism. On the fungible issue of civil forfeiture (stealing people’s
property by making accusations without evidence) police and prosecutors have had
vastly greater success.”

L. gallup.com/poll/3400/1longterm-gallup-poll-trends-portrait-american-public-opinion.aspx

5pewf orum.org/2015/07/29/graphics-slideshow-changing-attitudes-on-gay-marriage
O worldpublicopinion.org/pipa/articles/brunitedstatescanadara/602.php

Thttps://ij.org/report/policing-for-profit /
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7.5. Minority and Majority Strategies

How can a minority hope to succeed? The answer depends on the nature of the
prize. For fungible prizes lobbying may be an effective alternative to overcoming a
voting majority. For rights it is not. However, there are two effective strategies for
minorities to establish rights. One is direct action: since more is at stake they may
have a greater willingness to engage in protests, for example, so that the resources
they are willing to spend on direct action may overcome the resources the majority
is willing to spend. While protests occur over many things, the most powerful
and prolonged protests have been over issues of civil rights. Second is conversion:
the relevant group is not just those that lack rights but those that agree that they
should have them. By converting people to the point of view that rights are right, a
minority may effectively command a majority. As the public opinion polls indicate
- this was an effective strategy for both blacks and gays.

How can a majority hope to succeed? While they are advantaged in voting,
the outcome of the election may be subverted by subsequent lobbying. Again,
the nature of the prize matters. For fungible prizes it often seems the case that
the majority is stuck with successful special interests “milking the cow.” For non-
fungible prizes - rights - the large party is also advantaged at lobbying so faces less
of a problem. None-the-less we have seen that electoral outcomes are necessarily
uncertain - small parties will sometimes win. When this happens we can expect
active lobbying by the large group over rights. This seems to be the case - when
Donald Trump won we saw a big increase in donations to both the American Civil
Liberties Union® and Planned Parenthood.?

How can a politician hope to collect rents? In the non-rival case the politician
gets a positive amount. This suggests that it can be lucrative for politicians to sell
people down the river to take their rights away - and indeed disdain for minorities
is one of the mainstays of “populism.”

From a broader perspective, as economists and citizens we are interested in
efficiency. It is often suggested that the grip of special interest lobbing over fungible
prizes is to increase the cost of lobbying - for example, by putting legal restrictions
on campaign contributions, by forcing lobbyists to register, and the like. However
in the fungible case the small group gets F(8nr — ns) (Theorem 7.2.1). Hence
increasing the cost of lobbying increases the amount the small group is able to pick
from the pocket of the large group. The point is that the cost of lobbying affects the
large group as well as the small group. When the small group has the advantage,
lowering the lobbying cost helps the large group overcome this advantage rather
than encouraging the small group to lobby more.

The issue of imposing a cost on political participation is a tricky one. The
problem is that efficiency demands that the right group win, and this is the group
which values the prize the most regardless of whether it is large or small. Efficiency
does not say that the majority should always win. We saw this earlier in section
5.3.1 where we discussed efficiency in the context of a non-fungible prize under
the neutral assumption that there are no committed members (¢ = 0) and no
fixed cost (F' = 0). In that case we showed that lowering the marginal cost of

8https:/ /www.huffingtonpost.com/entry /aclu-membership-skyrockets-
trump _us_5b3db75de4b07b827cbd69b8
https://www.thecut.com,/2016/12/planned-parenthood-donations-are-up-40-fold-since-
election.html
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participation was inefficient because it advantaged the large group regardless of
efficiency considerations. More generally, committed members advantage the large
group and fixed cost the small group and this does not take account of which group
values the prize the most. Hence the ideal contest is one with few committed
members and a low fixed cost. In particular if the variable cost of participation is
high (so that the large group is not inclined to take advantage of its size to outbid
the small group) then we showed how the political contest can achieve efficient
allocations.

Finally, both voting and lobbying waste the resources used to resolve the con-
flict. It would be better if political contests were resolved by doing something useful
such as seeing who could pick up the most garbage rather than who voted the most.
Since the all pay auction sometimes results in an inefficient outcome, it would be
better still to use a winner pay auction and resolve the political contest by awarding
office to whichever group credibly promised to pick up the most garbage.



CHAPTER 8

Crime and Punishment: The Determinants of Cost

For illustrative purposes we have analyzed a simple stark model. We have
assumed that the high bid wins for sure; we have assumed a specific monitoring
technology and generally worked with linear and/or quadratic functions. We have
captured the key idea that monitoring cost increases as monitoring becomes more
difficult and as the incentive to deviate gets larger. We have shed light on many of
the key issues we raised in the introduction of the book. We now ask how robust
these results are. In this chapter we examine in greater detail and generality the
underpinning of total cost and monitoring cost. We will find that there are three
robust messages from the analysis:

e The most profitable deviation is crucial for determining incentive compat-
ibility and monitoring cost.

e When monitoring costs are taken into account total costs may be concave
rather than convex.

e Higher monitoring costs and higher participation costs imply concavity
hence favor the smaller group.

In the next chapter we will examine implementation and decentralization. Subse-
quently we will study more general contests.

The models we have studied have a common structure in which implementing
a social norm has a monitoring cost M = 0G(y) with 6 is a measure of monitoring
difficulty and G a measure of the gain to deviating. In the simple model without
types 0 = 7/(m — m); in the case of a public good G(¢) = ¢, which is the cost of
contributing, and in the case of the cartel G(p) = u(p)(X — ¢). With types we
found 6 = 7/m; and G(p) = (1 — ¢)c(p), see page 26. In all cases 6 is increasing
with 7 and decreasing with ;. We now consider more general monitoring problems.

8.1. Hidden Actions and Small Deviations

We have so far assumed that the chances of a bad signal depend only on whether
the social norm was violated. Broadly speaking this signal technology is a special
case of the flexible information systems introduced in Yang (2020). The basic idea
is that a variety of information systems are possible, and the one chosen should
be sensitive to those deviations that matter. For example, in the design of a bond
Yang (2015) shows that the optimal information system should be sensitive near the
default boundary. In our setting of social norms in the form of quotas information
systems should be sensitive to deviations from the quota. In the case of a discrete
choice of whether or not to participate chances of a bad signal necessarily depend
only on whether the social norm was violated, but in the case of a continuous effort
choice it seems plausible that smaller deviations from the social norm would be
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harder to detect. We now turn to the study of flexible information systems with
this property.

In the case of the cartel the key conclusion was that monitoring costs depend
on capacity X: a greater capacity gives a greater incentive to cheat on the cartel
and this raises the cost of enforcing incentive compatibility. However: if small
deviations are hard to detect and they are appropriately discouraged, perhaps the
punishment scheme is already adequate to deter large deviations? In this case X
would not matter.

We start with a simple intuition: a large deviation is very easy to detect, hence
we can punish a large deviation with probability near one. If an even larger devia-
tion is available it will not result in appreciably higher probability of punishment,
and hence the larger deviation demands higher punishment and this should lead to
higher cost. Hence intuition suggests that the answer is that X should matter.

To formalize this idea we examine a simple effort provision model based on the
cartel example. Individual group members produce output 0 < z? < X and receive
utility pa® — (uT + 9(Z)) where the externality 9(Z) is convex. Consequently, the
cartel may wish to enforce a quota 0 < ¢ < X based on noisy signals of individual
behavior. This is easier to analyze than the full cartel model because the marginal
individual benefit of increasing output p is now a constant.

Our basic assumption has been that the probability of a bad signal m,(|z° — ¢|)
is a non-decreasing function of the absolute extent to which the social norm is
violated |z — ¢|. Up until now we assumed this was discontinuous: with 7,(0) = 7
and m,(|z° — pi|) = m > 7 for any |z — ¢| > 0. We refer to this as the simple
technology.

Our first step is to consider the more general technology 7, (z¢ — ¢) so that
deviations above and below a quota are not necessarily treated in the same way.
Indeed, we would not expect that negative values of ' — ¢ would increase the
chance of a bad signal as the simple technology suggests. Instead it makes sense to
assume that m,(z* — ¢) is non-decreasing. Notice that with the simple technology
downward deviations do not matter as there is no point violating the social norm
so as to reduce utility without decreasing the chance of punishment. This remains
true if we assume that 7, (2 — ¢) has the property of left insensitivity, that is, the
chance of punishment remains constant and equal to 7 for negative values of z* — .

8.1.1. Sources of Error. There are a variety of assumption about continuity
and left insensitivity of m, that we can make. To understand what sort of as-
sumptions make sense, it is useful to have concrete examples of the errors made by
monitoring systems. Dutta et al. (2021) distinguish three different types of error.
The first is a gross error, the second is a measurement error, and the third arises
from secret sales which are common, for example, in cartels.

Let us start with a simple example of enforcing a speed limit with a radar
system. Gross error is an error that is independent of the speed, for example the
wrong car is identified by a license plate reader and the individual who receives
the fine is not the person that committed the offense. Let us assume that the
probability that the wrong car is observed is 0 < 7/¢ < 1 and the probability
wrong car is speeding is 0 < ¢ < 1. Then the probability of gross error is 7. As this
is constant it is both left insensitive and smooth. In a context where the penalty is
a fine which benefits other group members, as may be the case in cartels, members



8.1. HIDDEN ACTIONS AND SMALL DEVIATIONS 63

have an incentive to make false accusations about violations by other members, and
this can be an additional source of gross error.

Measurement error is the usual type of error considered in economic models:
if the actual speed is 2 the observed speed is z? + 7 where the random error 7 is
normal with mean 0. The radar system reports the driver if the observed speed
exceeds the threshold ¢. That is, a bad signal is received if 7 > — (xl — <p). If there
is no gross error the bad signal occurs with probability 1 — H(—(z* — ¢)) where H
is the normal cdf. The overall probability of a bad signal is m,(z¢ — ) = 7 + (1 —
7/q) (1 — H(—(2" — ¢))). This is quite different than the simple technology: it is
smooth where the simple technology is discontinuous and it is not left insensitive.

By contrast, suppose that measurement error 7 is uniform on [—+, 4] for v > 0.
Since ¢ is simply a benchmark against which the system report violations, we
assume that here the radar system reports the driver if the the observed speed
2! + 7 exceeds a threshold ¢ + 7. Letting h = x* — ¢, then 7, (h) is continuous: it
is constant and equal to 7 for h < 0, it is linear for 0 < h < 2v and above that
value the observed speed is surely above the threshold so 7, is constant and equal
to m+1—m/q for h > 2~. In this case 7, is continuous (although not smooth) and
is left insensitive.

Finally, we consider secret sales. A natural way to enforce a quota is to require
transparency: that output or sales be done in such a way that they are easily
observed. This is a common rule in cartels.! If a member adheres to the quota
there is no reason not to comply with the transparency requirement. On the other
hand if a member wishes to violate the quota then they will try to conceal their
sales in order to avoid being punished. Hence the key monitoring problem is to
determine whether or not secret sales took place. This naturally gives rise to left
insensitivity: if the quota is adhered to no secret sales are made and negative signals
reflect only gross errors, for example, false or mistaken accusations of making secret
sales. If the quota is violated then secret sales take place: if a member is engaging
in under-the-table transactions there is a chance word will leak out and they will
be detected. In the simplest case the chances of getting caught, @ are independent
of the number of secret sales. In this case for negative values of z* — ¢ we have
m, constant and equal to the gross error rate 7 while for ' — ¢ > 0 we have
my =7+ (1 — 7)Q = m. This is left insensitive and since downward deviations do
not matter with left insensitivity is equivalent to the simple technology. That is,
we can think of the simple technology as a model of gross errors plus secret sales.

Generally speaking, however, we would expect that the more secret sales take
place, the greater the chance of getting caught. We would also expect that there
would be diminishing returns: as secret sales increase the chances of being caught
increase at a decreasing rate. Secret sales are given by h = x? — ¢ if this is positive,
so we can model the probability of being caught by a function H(h) which is zero
for h < 0, that may jump up at zero as there is some chance that word leaks out
about under-the-table dealings, and is increasing and concave for h > 0 to reflect
the increased chance of getting caught with diminishing returns. Allowing for gross
error, the overall monitoring technology is then

m(h) =7+ (1 —m/q)-1{h > 0}H(h).

Notice that this satisfies the property of left insensitivity but may be discontinuous.

Igee, for example, Genesove and Mullin (2001).
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Secret Sales. We first analyze the case of secret sales, assuming left insensitivity
and that m, is concave for 2° — ¢ > 0. In the discontinuous case the analysis is not
so different than for the simple technology, so we analyze the case in which , is
continuous. Since downward deviations do not matter, we may restrict attention to
deviations z° — ¢ > 0. Hence for any P the objective function pz’ — (uz + 9(x)) —
Pry(z* — ) is convex so the optimum is either ¢ or X. Hence the only incentive
constraint that matters is pX — Pmp(X — ¢) < pgp — Pw from which we see that
the optimal punishment is

1
P:— X_
7Tb(X_w)_Wu( ®)
so that -
M=rP=——" " }(X—o).
Wb(X—w)—WH( ©)
Here
B T
(X —p) -7

is decreasing in X — . Never-the-less M is increasing in X — ¢, see the box
below. Moreover, as X — oo we must have 7,(X — ) converging to an upper limit,
which we might as well call m; so that for large enough X we are basically in the
discontinuous case.

Increasing Monitoring Cost. Differentiate M with respect X — ¢ to to find

(mp(X — @) = m) = (m(X — ) = 71)' (X — )

M'(X —¢)=mp

2
(mp(X =) =)
Since m,(X —¢) — is increasing from the origin and concave by the intermediate
value theorem this is positive.

This is quite similar to our earlier analysis in that only the biggest deviation
X matters and monitoring cost is strictly increasing in X. Notice that monitoring
cost must be weakly increasing in X since it could hardly be the case that giving
the individual more choices leads to a decrease. The key point is that it is not flat.
This analysis reinforces our comparison of public goods with cartels.

Measurement Error. While secret sales are relevant when considering quotas,
there can be measurement error too. This may lead to a failure of left insensitivity.
Notice that unless 7, is constant it cannot be either concave or convex since no non-
constant function bounded below on the real line is concave and no non-constant
function bounded above on the real line is convex. Indeed, the boundaries force in
a certain sense convexity to the left and concavity to the right. In this context it is
natural to assume that there is a single endogenous inflection point ¢ and that 7 is
convex to the left and concave to the right. In this context we write the probability
of a bad signal as m,(z° — ¢).

In this setting it may not be optimal, or even feasible, to choose the quota ¢ =
¢. Dutta et al. (2021) show in their Lemma 2 that under fairly weak assumptions it
is always optimal to choose ¢ on the convex portion of 7y, that is, ¢ < ¢. Previously
we assumed that m, was flat until the quota was reached, then it became concave.
In this case indeed the optimal ¢ = ¢.

We now study the opposite assumption. Assume that m,(z° — ¢) reaches 1
and becomes flat at 2’ = ¢ and is convex for ' < ¢. In this case at z° = ¢
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the marginal benefit of deviating is ¢ > 0 while the marginal cost is P (0) =
0 so that in fact ¢ = ¢ is not even feasible. The firm’s objective function is
pzt — (ux + 9(x)) — Pmp(z® — ¢). We can now characterize the monitoring costs.
Observe that (1 — m,(h))/m(h) is a decreasing function for i < 0.

THEOREM 8.1.1. For given ¢ let M(p) be the least monitoring cost of im-
plementing ¢. Then there exists an h <0 independent of ¢ such that for X —
@ < [1 — my(h)]/m)(h) cost is minimized at h, any other cost minimizing h > h
and M = pmy(h)/my(h) is independent of X. For X — ¢ > [1 — my(h)]/m}(h)
we have (1 — my(h))/m(h) = X — ¢ so that h is strictly decreasing in X, and
M = pmy(h) /7 (h) strictly increasing in X.

The basic idea - that bigger X leads to greater monitoring costs - remains true,
but only once X crosses a threshold. For X close enough to ¢ increasing X leaves
monitoring cost unchanged.

PRrooOFr. There are two incentive constraints, one that it cannot be optimal to
deviate locally, that is to z° < ¢, and second, since to the right the punishment is
constant, that it is not optimal to deviate to X.

We first solve the problem ignoring the second constraint. We fix ¢ and solve for
the optimal ; inverting this solution then tells us for given ¢ what is the optimal
¢. Given ¢ the objective function of the individual firm px®— P, (2 — ) is concave
up to ' = ¢, so if for some h < 0 we set P = yu/m,(h) the function has a local
maximum at ¢ = ¢ + h Observe that for any h if P = w/m; (k) the corresponding
monitoring cost is

I
M = 7Tb(h) 7'(1/)(}1)

This is continuous on (0,h] and from limp o7, (h) = 0 and 7,(0) = © > 0 we

see that the M-minimizing values of h exist, are bounded away from zero and are

independent of pu, ¢, X. We then take h to be the least optimal value of h with the

corresponding largest P = u/wg(ﬁ)

We must now consider the no deviation to X constraint. For this P = p/ w{)(ﬁ)
this reads X —p < [m,(X —p+h) —m(h)] /) (h). There are two cases. If X —p+h <
0 we can use the fundamental theorem of calculus and the convexity of 7, to see
that [mp(X — ¢ + f;) - ﬂb(ﬁ)]/wl’,(ﬂ) > X — ¢ so the constraint is satisfied. Hence
the relevant constraint is X — ¢ < [1 — m(h)]/7}(h) and when this holds we are
done, and it suffices to choose ¢ such that ¢ + h = .

If the no deviation to X condition fails then the punishment P = u/m}(h)
is too small and we need to lower h to the point where the inequality X — ¢ >
[1 —my(h)] /7 (h) becomes an equality. Then with P = p/m;(h) we get u(X — @) =
P(1 — mp(h)) so that ' = ¢ is optimal. In this case X — ¢ = (1 — m(h))/m;(h);
therefore h is unique and strictly decreasing in X. It follows that M cannot be
locally constant in X. Since increasing the range of deviations can scarcely lower
monitoring cost it is non-decreasing in X and hence it must be strictly increasing.

Finally we must check that when (1 — m,(h))/m;,(h) = X — ¢ it is actually the
case that ¢ < X. Observe that by convexity of mpfor h < 0 we have 1 — m(h) =
S w()dh > —ha (k) or (1—my(h))/mh(h) = —h. Then X —p =(1—m,(h))/m)(h)
implies X — ¢ > —h so that indeed X > ¢. O
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8.2. Hidden Types

Recall that in the model with hidden types, individuals draw types indexed by
y' € [0,1] and face a choice of participating at a cost of ¢(y') increasing in y*. A
social norm is a threshold ¢ below which participation is required and above which
it is excused. We assumed a simple monitoring technology in which participation
is observed, but type is not: for a given social norm if y° < ¢ the probability of a
bad signal is 7; and if y* > ¢ the probability of a bad signal is m < 7. Suppose
instead we have a continuous probability of the bad signal 1 > (3%, #) > 0 where
the “target” ¢ lies in a closed interval and m,(y*, ¢) is decreasing in y* so that higher
cost types are less likely to get a bad signal. Set m = miny: 4, m(y*, ¢). Since
7p(y*, @) is assumed to be positive and continuous we have 7 > 0. Monitoring cost
can then be characterized:

THEOREM 8.2.1. Monitoring cost M () = 6(p)(1—p)c(p) where m < 0(p) <1
1S continuous.

This has two important implications. First, the key property of monitoring cost,
that it is 0 at the endpoints ¢ = ¢, ¢ = 1 and strictly positive in between, does not
depend on the details of the monitoring technology. Second, for any given value
of m we see that the simple technology where a bad signal from non participation
is certain below the social norm and has probability m above the social norm is
the most efficient possible in the sense that 6(¢) achieves the lower bound, that is,

O(p) = .

PrROOF. For any given target ¢ and punishment P the social norm is deter-
mined by c¢(p) = m,(p, #) P: for y* > ¢ participation cost is higher and the chance
of punishment lower so it is optimal not to participate, and for y* < ¢ participation
cost is lower and the chance of punishment higher so it is optimal to participate.
Hence monitoring cost is given by

(O I
M(w)—m(;n m(so,dv)/p b(y, @)dy.

Using the bounds 1 > m(y!, ¢) > 7 gives the result that

[mm (o, ¢>>} (1 @)ele) < M(g) < (1— p)e(p).

yho
Together with the fact that M (y) being the minimum of a continuous function is
continuous this gives the result. (]

8.3. Spillover Costs

We have assumed that the cost of punishment is borne only by the “guilty”
party. In practice, however, the cost of punishment may spill over to other group
members. The most common forms of punishment - some sort of exclusion, ranging
from being denied the opportunity to participate in group events to imprisonment
- will generally harm group members as well as the designated target of the pun-
ishment. For example, if Tim is punished by being excluded from joining the group
at the bar after work then David suffers the loss of Tim’s companionship. Or it
may be that David feels sorry for Tim. In section 9.3 we consider a more detailed
model of how this might work. It is an example of a punishment cost spillover. In
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computing monitoring cost we must account for the additional social cost from the
spillover.

It is useful at this point to unify the hidden action and hidden type cases by
defining © = 1/(m; — 7) in the form case and © = 1/7 in the latter case. Hence
in both cases the incentive constraint may be written as ©G < P.

8.3.1. Negative Externality: Rotation, Expertise and Populism. Sup-
pose that a punishment that costs P to the individual had an additional spillover
cost of ¥ P to the group where ¢» > 0, so that

M = (1+1)70G.

Now 0 = (1 + ¢)mO, that is, it increased by the the spillover cost.

The intuitive formula for monitoring costs is not without implications. We
can think of v as a measure of social closeness between punishers and producers,
while 7© > 1 measures the noisiness of the signal. These two variables are related,
because by manipulating social interactions a group may be able to vary the social
distance between the punisher and producer, but this leads in a natural way to a
tradeoff: using punishers with greater social distance makes it less likely they will
interact socially with the producer (lower ¢), but may also make it more difficult
to accurately observe the production decision (higher 70). Here we explore the
implications.

One practical method of increasing the social distance between punisher and
producer is the use of supervision rather than peer evaluation. In the literature
on personnel management a great deal of attention is on which system provides
the best incentives. Generally speaking we expect that peers interact with each
other and supervisors interact with each other, but interactions between the two
groups is less common - in other words supervisors have greater social distance than
peers. Indeed, in some instances peers and supervisors are actively discouraged
from interacting: for example in the military officers clubs used to be common to
encourage officers to socialize with one another but not with enlisted ranks. We
expect then that supervisor evaluation will deliver lower v - albeit at the cost of
higher ©. Indeed there is data - see for example Kraut (1975)? that indicates that
peer evaluation is substantially more accurate than supervisor evaluation.

A second method of varying the social distance between punisher and pro-
ducer is the system of rotation. In the police, for example, police officers may be
periodically moved between precincts to deliberately break social ties. Rotation
increases social distance because it makes police officers know their colleagues less
well. Hence we expect that it will lower ¢ - again at the cost of higher 70. As in
the case of supervisor evaluation a common complaint is that the effectiveness of
evaluation is reduced as the evaluators have less interaction with and knowledge of
the producers.

To study more clearly the trade-off between 7O and ) let us assume a trade-off
in the form of a smooth accuracy function

logm® = Af(log(1+ v))

?Most studies in this literature look only at the correlation between peer and supervisor
rating or the within group correlation of rankings (“reliability”). Kraut (1975), by contrast, looks
at peer and supervisor evaluations made at the end of a four week training course and shows that
peer evaluation is a far better predictor of subsequent promotions.
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where f is decreasing and convex. Here we interpret the parameter A as a dete-
rioration in the monitoring technology, and we take v as a choice variable in the
minimization of the monitoring cost. To focus thoughts and as an illustrative exam-
ple we consider the police as a prototypical working class occupation and surgeons
as a prototypical professional occupation. In both cases there is a substantial public
goods output in the form of good reputation: corruption or excessive use of force by
the police gives all police a bad reputation; lack of effort by doctors results in poorer
patient outcomes, reduced demand for the services of doctors and less income for
all doctors. In both cases group members have incentives to self-organize to reduce
bad behavior.> We observe that in the police - as in working class occupations more
generally - social distance to peers is low but supervisor evaluation is common and
rotation is sometimes used as well. By contrast in professions such as the medical
profession evaluation and punishment is done almost entirely by peers. Can this
be explained by differences in the monitoring technology A between the two types
of occupations?

What are the economic fundamentals - that is, what do we expect A to be
in the two cases? For any given level of expertise it is more difficult to observe
surgical output than police output: that argues that Ag > Ap (S for surgeons, P
for police). Compare, for example, improper behavior by police versus malpractice
by doctors: from survey and other data the fraction of bad signals in response to
bad behavior is greater for the police (about 3.2%, see Langton and Durose (2013))
than for doctors (less than 1%)* indicating better signal quality for police than
surgeons. It is also the case that changes in social distance has a greater impact
on the accuracy with which surgical output is observed than for police output.
That is, increasing the level of expertise of the evaluator will make a great deal of
difference for the accuracy with which surgical output is observed but not so for
police output. This is a natural consequence of the fact that surgeons require a high
level of specialized knowledge - more than a decade of specialized training® - while
police officers require less than a year.® We interpret that to mean that outsiders
are unlikely to have the specialized knowledge needed to evaluate surgical output
while it is not so difficult for an outsider to evaluate police output. This also argues
that Ag > Ap. Let m = (1 + ¢)7© denote marginal monitoring cost.

THEOREM 8.3.1. Suppose that f is an accuracy function (decreasing convez)
and that As > Ap > 0. Then the minimizers of M are such that mg > mp and

s > bp .

Proor. Write log M = logm + log G = log(1 + ¢) + Af(log(1l + ¢)) + log G.
Hence minimizing M is equivalent to minimizing log m. Since increases in A increase
the objective function they increase its minimum value. As m is increasing in logm
this gives the first result. Moreover this is a concave optimization problem since
f is convex, so the optimum is determined by the first order condition f’(log(1 +

3A common form of ostracism in the medical profession is to refuse to refer patients to other
doctors: see Kinchen et al. (2004) and Sarsons (2017) who document that perceived medical skill
is the most important factor in surgeon referrals and that bad surgical events lead to reduced
referrals.

“In Group (2000) about 3% of cases where malpractice is documented in medical records lead
to claims, while the actual incidence of malpractice is estimated to be 4 times higher.

Shttps://study.com/articles/Surgeon Career Summary and _Required Education.html

Shttp://work.chron.com/long-train-cop-21366.html
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¥)) = —1/A. Applying the implicit function theorem gives d(log(l + ¢))/dA =
(1/4%)/ f"(log(1 + ¢)) > 0. O

The last part of the result tells us we should see greater social closeness in
the monitoring of surgeons than of police. To understand more clearly the first
part, that there is a higher marginal monitoring cost for surgeons, observe that this
implies less output of any public good. We imagine that a social norm anticipates
that there can be many different public goods that may be produced - this includes
such things as timeliness and politeness. As a result for any particular problem
surgeons will provide less public good. Roughly speaking, the first part of the
theorem says that surgeons are chummy with their punishers and the second part
says that they “get away with” more stuff than police.

The theorem seems to reflect reality. One form of public good, for example, is
being on time: nobody can have failed to notice that doctors are never on time for
appointments, while working class who are late for work are generally punished.
These facts are relevant to the political analysis of populism. One of the root
causes of populism is working class resentment of professionals.” One source of
this resentment is the (correct) perception that professionals are laxly monitored:
they are chummy with their evaluators and get away with more stuff. This is often
attributed by the working class to the political power of elites. This analysis shows
that instead it may be due to the different nature of signal accuracy.

Notice that while the monitoring of doctors may be optimal from the point
of view of doctors, it isn’t necessarily so from a social point of view: there is no
reason to believe, for example, that the cost to surgeons of unnecessary surgery is
as great as it is for the patients. In this case greater monitoring of doctors would be
socially desirable. Our analysis does point to an appropriate remedy: not populism,
whatever that means, but rather collective punishment for the professional class.
What might be politically and practically feasible is hard to say - but, for example, a
tax on all surgeons based on the number of fatal surgical accidents would encourage
surgeons to tighten their self-regulation.

8.3.2. Limited Punishment. So far punishments are unlimited and their
social cost is a linear function (1 + t)P of the size of punishment. In practice
punishments come in many different sizes and shapes, and particular punishments
are limited in the amount of utility cost they can inflict: slapping on the wrist is
rather different than boiling in hot oil. Here we consider the implications of many
different limited punishments.

We consider a set of punishment pairs (p,s) € P C RT x RT where p represents
a punishment and s a negative externality so that social cost is given by p+s. We
make the minimal assumption that P is closed and that is contains (0, 0) so that no
punishment is possible and has no social cost. In addition to specific punishments
it is possible also to randomize over punishments. Hence the feasible space of
punishment /externality pairs is the convex hull # of P. Cost minimization requires
that only punishments on the lower boundary of this set be used. Since P is closed

this is given by a conti