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ABSTRACT

Common Agency and Coordination:
General Theory and Application to Tax Policy*

We develop a model of common agency with complete information and
general preferences with non-transferable utility, and prove that the principals’
Nash equilibrium in truthful strategies implements an efficient action. We apply
this theory to construct a positive modet of public finance, where organized
special interests can lobby the government for consumer and producer taxes
or subsidies and targeted lump-sum taxes or transfers. The lobbies use only
the non-distorting transfers in their non-cooperative equilibrium, but their inter-
group competitition for transfers tumns into a prisoners’ dilemma in which the
government captures all the gain that is potentially available to the parties.
Therefore, we suggest that pressure groups capable of sustaining an ex-ante
agreement will make a commitment to forgo direct transfers and to confine
their lobbying to distorting taxes and subsidies.
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NON-TECHNICAL SUMMARY

Common agency is a multilateral relationship where several principals
simultaneously try to influence the actions of an agent. Such situations occur

very frequently, particularly in the political processes that generate econhomic
policies.

Information asymmetries are important in a common agency just as in an
agency with a single principal. Even with complete information, however, the
existence of multiple principals introduces the new issues of whether they can
achieve an outcome that is efficient for the group of players (the principals and
the agent together}, and of how the available surplus gets distributed among
players. Bernheim and Whinston (1986) show that a non-cooperative menu
auction among the principals does have an efficient equilibrium. Their model
has found many applications, including the study of lobbying for tariffs and for
consumer and producer taxes and subsidies.

The Bernheim-Whinston model assumes quasi-linear preferences, however,
so monetary transfers are equivalent to transferable utility among the
principals and their common agent. This is usual and acceptable in the partial
equilibrium analysis of industrial organization for which the Bernheim-Whinston
model was originally designed, but it is generally inappropriate in most other
economic settings, which reguire a more general equilibrium analysis. In
maodels of tax and transfer policies, whether normative or positive, the most
important drawback of quasi-linearity is that it gives incomplete or implausible
answers to distributional questions. For example, consider policy-makers with
Benthamite (additive) social welfare functions as part of their objectives. Then,
since quasi-inearity implies constant marginal utilities of income, they can
have no concern for distribution per se. In reality, leaders do often care about
income inequality. Next, in the common agency framework of recent political
economy models, where the politically organized interest groups are the
principals and the government is the agent, the government’s implied objective
is a weighted sum of utilities where favoured or organized groups get a higher
weight. Then a government that has access to efficient means of transfer will
drive the less-favoured or unorganized groups down to their minimum
subsistence utility levels, while distribution among the favoured or organized
groups will be indeterminate; both features are unrealistic. Finally, quasi-
linearity makes the agent’s actions independent of the distribution of pay-offs
among the principals. To sum up, the assumption of quasi-linearity makes the
model unsuitable for analysing distribution and transfer policies which are of
the essence in public finance and pelitical economy.



In most economic applications, money is indeed transferable, but the players’
pay-ofts are not linear in money. The strict concavity of utilities in money
incomes makes the levels of transfers in the politicai equilibrium determinate
and non-extreme. In this paper we generalize the theory of common agency to
handle such situations. We thereby hope to enlarge the scope of applicability
of the theory.

We begin by characterizing equilibria for the general common agency problem
We praceed to show that, even when utility is not transferable across players,
the agent’s actions in equilibrium achieve an efficient cutcome for the group of
players (principals and agent). Of course, the actions are no longer
independent of the distribution of pay-offs among the players, and in
equilibrium the two sets of magnitudes must be determined simultaneously.

We then consider a political process of economic policy-making in the
common agency framework. A subset of all individuals are allowed to lobby
the government, and promise contributions in return for policy favours. The
government cares for social welfare defined over the utilities of all individuals
(lobbying or not) and for its receipts from the lobbyists. The efficiency theorem
then says that the government uses the available policy instruments in a
Pareto efficient manner,

We develop this in greater detail in a positive model of the formation of tax
policy. Our model is rich enough to become a counterpart to the familiar
normative model of Diamond and Mirlees. The policy instruments we allow
are commodity tax or subsidy policies and individualized lump-sum transfers,
and the political process admits lobbying of the sort described above,

Here the efficiency result implies that only the non-distorting lump-sum
transfers are used in the politica equilibrium, not consumption or production
taxes or subsidies. This should not be interpreted as general proof of the
efficiency of politics, however. The game of lobbying for transfers turns into a
prisoners’ dilemma for the lobbyists. Indeed, under mild additional
assumptions, we find that the government captures all of the gains that exist in
the common agency refationship. This suggests that if the lobbies could
commit ex ante to a ‘constitution’ for lobbying, they would all agree not to lobby
for lump-sum transfers. This opens the way for the use of economically inferior
instruments such as produgtion subsidies, with an attendant violation of
production efficiency in the political equilibrium, contrary to an important
general feature of the normative optimum.



1 Introduction

Common agency is a multilateral relationship where several principals simultaneously try
to influence the actions of an agent. Such situations vecur very frequently, particularly in
the political processes that generate economic policies. For example, legislatures respond to
many diverse pressures, including those from voters, contributors, and party officials. Ad-
ministrative agencies, formally responsible to either the legislative or the executive branches,
are in practice influenced by the courts, the media, and various interest and advocacy groups.
In the European Union, several sovereign governments dezl with a common pelicy-making
apparatus in Brussels. In the United States, growing decentralization of economic power to
the states and localities may give governments at these levels the standing of principals in
relation to the federal government.

Information asymmetries ore important in & common agency just as in an agency with
a single principal. However. even with complete information. the existence of multiple prin-
cipals introduces the new issues of whether they can achieve an outcome that is efficient
for the group of players (the principals and the agent together), and of how the available
surplus gets distributed among players. Bernheim and Whinston (1986) show that a non-
cooperative menu auction among the principals does have an eficient equilibrium. Their
model has found many applications, including in the study of lobbying for tariffs (Grossman
and Helpman, 1894) and for consumer and producer taxes and subsidies (Dixit, 1993).

However. the Bernheim-Whinston model assumes quasi-linear prefarences. so monetary
transfers are equivalent to transferable utility among the principals and their common agent.
This is usual and acceptable in the partial equilibrium analysis of industrial organization for
which the Bernheim-Whinston model was originally designed, but it is generally inappropri-
ate in most other economic settings, which require a more general equilibrium analysis. In
models of tax and transfer policies, whether normative or positive. the most important draw-
back of quasi-linearity is that it gives incomplete or implausible answers to distributional
questions. For example. consider a policymaker who has a Benthamite (additive) social wel-
fare function as part of his ¢bjective. Then, since quasi-linearity implies constant marginal
utilities of income. the policymaker can have no concern for distribution per se. In real-
ity leaders do often care about income inequality. Next. in the common agency framework

of recent political economy models, where the politically organized interest groups are the




principals and the government is the agent, the government’s implied objective is a weighted
sum of utilities where favored or organized groups get a higher weight. Then a government
that has access to efficient means of transfer will drive the less-favored or unorganized groups
down to their minimum subsistence utility levels, while distribution among the favored or
organized groups will be indeterminate; both features are unrealistic, (See Dixit 1995 for
further discussion of this.) Finally, quasi-linearity makes the agent’s actions independent
of the distribution of payoffs among the principals.! To sum up. the assumption of quasi-
linearity makes the model unsuitable for analyzing distribution and transfer policies which
are of the essence in public finance and political economy.

In most economic applications. money is indeed transferable, but the players’ payoffs are
not linear in money. The strict concavity of utilities in money incomes makes the levels
of transfers in the political equilibrium determinate and non-extreme. In this paper we
generalize the theory of common agency to handle such situations. We thereby hope to
enlarge the scope of applicability of the theory.

We begin by characterizing equilibria for the general common agency problem We proceed
te show that, even when utility is not transferable across players, the agent’s actions in
equilibrium achieve an efficient outcome for the group of players (principals and agent).
Of course, the actions are no longer independent of the distribution of payoffs among the
players, and in equilibrium the two sets of magnitudes must be determined simultaneously.?

We then consider a political process of economic policy-making in the common agency
framework. A subset of all individuals are allowed to lobby the government. and promise
contributions in return for policy favors. The government cares for social welfare defined
over the utilities of all individuals (lobbving or not) and for its receipts from the lobbyists.
The efficiency theorem then says that the government uses the available policy instruments
in = Pareto efficient manner.

We develop this in greater detail in a positive model of the formation of tax policy. Our
model is rich enough to become a counterpart to the familiar normative model of Diamond

and Mirrlees (1971). The policy instruments we allow are commedity tax or subsidy policies

'Note the parallel with the Coase theorem, where under quasi-linear utility (no income effects on the
activities in question), resource allocation is independent of distribution.

2The parallel with the Coase theorem or the core with nen-transferable utility should sgain be apparent.
However, we should stress that ours is an equilibrinm of a nen-cooperntive game, not a cooperative solution
concept.
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and individualized lump-sum transfers, and the political process admits lobbying of the sort
described above. '

Here the efficiency result implies that only the non-distorting lump-sum transfers are used
in the political equilibrium, not consumption or production taxes or subsidies, However,
this should not be interpreted as a general proof of the efficiency of politics. The game of
lobbying for transfers tums into & prisoners’ dilemma for the lobbyists. Indeed, under mild
additional assumptions, we find that the government captures all of the gains that exist in
the common agency relationship.® This suggests that if the lobbies could cornmit ex ante to
a “constitution™ for lobbying, they would all agree not t6 lobby for lump-sum transfers. This
opens the way for the use of economically inferior instruments such as production subsidies,
with an attendant violation of production efficiency in the political equilibrium, contrary to

an important general feature of the normative optimum {Diamond and Mirrlees, 1971).

2 General Theory

Censider the following problem. There is a set L of principals. For each i L, principal 4
has continuous preferences {2 (a,¢;), where the vector a denotes the agent’s action and the
scalar ¢; denotes principal i's payment to the agent. Bach Principal’s preference funection is
declining in his payment to the agent. The agent’s continuous preference funetion s Gla.c),
where ¢ is the vector of the principals’ payments. The function  is increasing in each
component of ¢. Thus, for any given action, each principal dislikes making contributions
and the agent likes receiving them; their preferences with regard to actions are not restricted
in general. but we will place some specific restrictions for particular results below. We refer
to the values of the functions I7(a. &) and Gla, €} as the utility levels of the principals and
the agent respectively.

Principal i can choose a payment function Ci(a)} from & set C; and the agent can choose a
from a set A. The sets C; and A describe feasibility and institutional constraints. For exam-
ple. from feasibility considerations C; may consist only of functions that provide principal 7

with a non-negative income. Or it mzy consist only of non-negative functions, implying that

3Grossman and Helpman (1694) similarly argued that lobbies would get more surplus using tariffs instesd
of the economically more efficient, production subsidies. Qur result for lump-sum transfers is even morg
dramatic and extreme: the lobbies Zet zero surplus with the most efficient instruments,



the principal can pay the agent but not the reverse. This would describe an institutional
constraint. And it may contain only functions with an upper bound on payments, thereby
describing another institutional constraint. Similarly, A may describe institutional or fea-
sibility constraints on the actions of the agent. If, for example, an element of a equals one
plus an ad-valorem tax rate, then feasibility requires A to contain only non-negative vectors,
Throughout, we maintain the fallowing assumption on the sets of feasible payment func-
tions:
Assumption 1: Let C; € C;. Then Cila)>Oferallac A and every payment function &}
that satisBes: (i) Cr(a) = 0 for all 2 € A, and (i) Cria} < Ci(a) for all a € A, also belongs
to Ci.
Explanation: Payments from the principals to the agent have to be nonnegative, and if 2
payment function is feasible, all “srmaller” payment functions are also feasible. This conforms

to the requirements of most relevant economic applicaticns.

Equilibrium

Our aim is to construct and study a coneept of equilibrium for a two-stage game. In the
second stage, the agent chooses an action optimally, given the payment functions of all the
principals. In the frst stege. each principal chooses a payment schedule, knowing that all
the other principals are simultaneously and non-cooperatively choosing their own payment
schedules, and looking ahead to the response of the agent in the second stage.

We will denote magnitudes pertaining to an equilibrium by the superseript o, Since the
game is non-cooperative, we will have to start with a “candidate” for such an equilibrium.
and study the consequences of allowing the strategies to deviate from this, cne player at 2
time. For this purpose we establish the following notation: C*(a} will denote the vectar of
contribution functions with compenent functions C; (a). for all j € L; while ({C} ()} -¢)
will denote the vector where the i-th component is replaced by ¢. and all the other components
j # i are held fixed at C}(a). Sometimes ¢ itself may be the value of ancther payment

function Ci{a) for prineipal 7.

We begin by defining the principals’ best response strategies,



Definition 1: A payment function CF € G is a best response of principal i to the payment
functions {C3}ez. ;2 of the other Principals if there does not exist a payment function
C; € C, such that

(i) Utlas. Cila)) > Uila®, CF(a®)}; where
(1i) a = argmaue s Gla, {C; (a)} 0, Ci(a))], and

(1if) a° = argmaxa: s Gla, C°(a)].

Explanation: The best response calculation of principal 7 holds fixed the sirmultaneously
chosen strategies (payment functions) of all the other principals at their candidate equilib-
rium positions, but recognizes that in the second stage the agent will optimize with respect
to these payment functions along with any deviated function proposed by principal ¢. I
principal ¢ cannot find another feasible payment function that yields a better outcome for
him. taking into account the agent’s anticipated response, then the original candidate pay-
ment function C7 is 2 best response for principal ¢ t¢ the candidate functions Cf of all the
other principals.

Next we define equilibrium. This is the standard definiticn of a subgame perfect Nash
equilibriura for this two-stage game; it is stated explicitly only so that we can refer 1o the

specific conditions (a}-(¢) later.

Definition 2: An equilibrium of the common agency problem consists of a vector of payvment

functions C* = {C7},.; and & policy vector a° such that:

(a) CrecCforallic L

(b) 2° = argmax,. 4 Gla. C (a)]; and

{c} for every i & L the payment function Cr is a best response of principal 7 to the payment

funetions {C}},c 1.5z of the other principals.

The following result provides a characterization of an equilibrium:

Proposition 1: A vector of payment functions C° = {Crhar and & pelicy vector a’

constitute an equilibrium if and only if:



(a) CyeCiforalli s L;
(b) a° = argmaxees Gla, C*(a)]; and

(¢} for every i € L:
2. C7 (@) = argmax Ua.c), (2.1)

subject to a € A, ¢ = Ci(a) for some Ci e Ciand

[ 3]
L)
—

G[a, ({C;(a)};l?‘-! IC)] 2 1:}3..} G[a’, ({C;(a")}j'ﬁ? i 0)1 * (‘ -

Explanation:! Observe that (a) and (b) are mere restatements of the corresponding parts
of Definition 2. The reformulation of (¢} is the key aspect of Proposition 1; it focuses on
the relationship between the agent and one of the principals. and helps determine how the
potential gains from this relationship get allocated between them in equilibrium.

Examine the situation from the perspective of principal 7. He takes as given the strategies
of all other principals j 5 i, and contemplates his own choice. He must provide the agent
at least the level of utility which the agent could get from his outside option, namely by
choosing his best response to the payment functions offered by all the other principals when
principal i offers nothing. This is what constraint (2.2) expresses. Subject to this constraint.,
principsl i can propose to the agent an action and a feasible payment that maximizes his own
utility. That is the content of equation {2.1}. Then Proposition 1 says that such constrained
moxdimization by each principal is equivalent to equilibrium as previously defined.

The intuition behind our result can be appreciated with the aid of Figure 1. Suppose
for the sake of illustration that the action is a scalar. Curve G:C; depicts combinations of
the action 2 (on the horizontal axis} and payments ¢ by principal i {on the vertical axis)
that give the agent a fied level of utibty when the contribution functions of the other
principals are given. The particular indifference curve shown in the figure deseribes the
highest welfore the agent can attain when principal 1 makes no contribution whatsoever
(his payment function coincides with the horizontal axis): the agent then chooses the activn
sssociated with the point labelled A_;. The shaded rectangle depicts the combinations of

feasible actions and feasible payment levels (there is an upper bound on payments, payments

*1n the text we give a verbal and intuitive explanation of the propositions; more formal prools are in the
Appendix.



have to be nonnegative, and the action is bounded below and above), Considering the agent’s
option to take action A_,, the best the principal 7 can do is to design a payment schedule that
induces the agent to choose a point in the shaded area that lies above or on the indifference
curve G;G;. Suppose the principal's welfare is increasing in the action. Then his indifference
curves are upwards sloping. In the event, he will choose a point on the rising portion of
GG, that is both feasible and gives him the highest welfare level, namely the tangency point
A between his indifference curve UU; and G,G,. It is easy to sec from the figure how the
principal can construct a payment schedule that induces the agent to choose point A. For
example. he might offer a schedule that coincides with the horizontal axis until some point
to the right of A_;, and then rises to a tangency with ,G; at A without ever crossing that

curve.

Corollary to Proposition 1: Let {C°,a°) be an equilibrium. Then, for each i & L.
Gla®, C(a")] = max Gla, ({C; (@) 1y, 0) .

Explanation: This says that the utility level of the agent in equilibrium is the same as
what he would get if any one of the principals were to contribute zero while all the others
maintained their equilibrium payment functions. and the agent then were to choose his
optimum action in response to this deviation. The intuition is implicit in our discussion of
cendition (¢} of the proposition. Bach principal must ensure that the agent gets a utility
equal to his cutside oppertunity: it is not in the principal’s interest to give the agent any

more.

Truthful Equilibria

The above model can have multiple subgeme perfect Nash equilibria. some of which can
be inefficient. As In Bernheim and Whinston (1988). we now develop a refinement that
selects equilibria that implement Pareto efficient actions (the concept of Pareto efficiency
is of course constrained by the set of available actions). We first establish a closely related
property that is necessary for all equilibria given some additional restrictions, and then
develop the property that is sufficient for efficient equilibria.

Definition 3: A payment function C7 € C; is said to be locelly truihful if

[ Co(a®

-1
Vali{a®) = — ( e )]) Valla®, C (@) for alli € L, (2.3

7




where the operator V applied to a function denotes the gradient vector of the partial deriva-
tives of the function with respect to the vector argument which appears as the subscript of

the operater.

Explanation: By the implicit function theorem, the right hand side is the vector of the
marginal rates of substitution between actions and contributions along an indifference surface
for individual 4. evaluated 2t the equilibrium point. In equilibrium, the slopes of & locally
truthful payment function are egual to these marginal rates of substitution. In other words,
the principal’s marginal payment for each companent of action equals his valuation of that
component. This property is similar to the truthful revelation of people’s valuation of public
goods, externalities etc. under suitably designed mechanisms; hence the name, It holds for

any interior equilibrium supported by differentiable payment schedules.

Proposition 2: Let the preference functions ({U*}ic1, G) be differentiable and let the sets
of feasible payment schedules be restricted to functions that are differentiable where positive.
Then whenever the equilibrium is interior, in the sense that a° belengs to the interior of A
and Cf{a®) > 0 for all i € L, then the equilibrium payment functions are locally truthful at

the equilibrium point.

Next we consider a stronger property of payment functions. namely global truthfulness.
A globally truthful payment function for principal i rewards the agent for every change
in the action exacily the amount of change in the principal’s welfare, provided that the
payment both before and sfter the change is strictly positive. In other words. the shape
of the payment schedule mirrors the shape of the principal’s indifference surface not only
near the equilibrium point {(as with local truthfulness) but everywhere the payments are
positive. Then the principal gets the same utility for all actions a that induce positive
payments Ci(a} > 0; the payment is just the compensating variation. We show that the
common agency game has an equilibrium in which all the prineipals follow globally truthful
strategies, and that such an equilibrium is Pareto efficient. We call such an equilibrium 2
truthful equilibrivm.

Focus on truthful equilibria may seem restrictive. but can be justified in several different
ways. First, for any set of feasible strategies of the (L~ 1) principals other than i. the set
of best response strategies for principal # contains a truthful payment function, Thus each

principal bears essentially no cost from playing a truthful strategy, no matter what he expects

8



from the other players. Then the result that an equilibrium in truthful strategies implements
a Pareto efficient action may make such strategies focal for the group of principals. Second,
since the setting has no incomplete information, the players have “nothing to hide” and
truthful strategies provide a simple device to achieve efficiency without any Player conceding
his right to grab as much as he can for himself.

Natice too that we do not restrict the space of feasible payment functions to truthful ones
at the outset; in 2 truthful equilibrium each principal’s truthful strategy is 2 best response to
his rivals even when the space of feasible payrment functions is the larger one of Assumption 1.

Thus we have an equilibrium in the full sense, where the strategies happen to be truthful,
We now proceed to formalize the ides and the results.

Definition 4: A payment function CT(a,u) for principal i is globally truthful relative to

the constant « if
CT{a.u;) = min[C,{a), max[0, wila,ui}]] forallae A, (2.4)

where ¢; is implicitly defined by Uila, @ilauf)] = i foralla € A, and Cy(a) = sup {Ci(a) |
CieGlforallag A

Explanation: The definition of ¢, is the basic concept of the compensating variation.
Equation (2.4) merely serves to ensure that the truthful payment function also satisfies
the upper and lower bounds on feasible payments. Note that a competition in truthful
strategies boils down to non-cooperative choices of the constants {u}}jer. which determine

the equilibrium payoffs of the principals,

Proposition 3: The best respense set of principal i to payment functions 1C; (@)} jom oF

the other principals contains a globally truthful payment function.

Explanation: The result can be illustrated in the aforementioned Figure 1. The principals
cther than 7 induce in the agent the indifference curve GG, with their payment offers. These
offers might be truthful or net, In any event. the best response set for principal ¢ includes
all payment functions that induce the action and contribution associated with peoint 4. A
truthful strategy in this set is the payment function that coincides with the horizontal sxis

from the origin until its intersection with {7,U;, and that coincides with ULU; thereafter,

Definition 5: A trwthful equilibrivm is an equilibrium in which all pavment functions are

globally truthful relative to the equilibrium welfare levels,



Proposition 4: Let ({CT }ier.2%) bea truthful equilibrium in which 4} is the equilibrium

utility level of principal i, for all ¢ € L. Then {{u}ier. a%) is characterized by:
(a) a° = arg maxaca Gia, {CT(a, u2) biesls
(b} for every i € L,

Cla®, {C7 (", 1) bees] = max Gl ({CT ) b O3]

Explanation: This is just a restatement of the Corollary to Proposition 1, for the case
of truthful equilibria, and the explanation given above applies. The added advantage is in
actual use. If we tried to use that corollary to determine equilibria, we would have to solve
the conditions simultaneously for all the payment functions, which is a complicated fixed
point problem and has a large multiplicity of solutions. The corresponding set of equations
in Proposition 4 invelves the equilibrium utility numbers; therefore they constitute a simpler
simultaneous equation problem with solutions that are in general locally determinate, and
in applications often unique. We will consider one such application in the next section.
Now we establish that an equilibrium in globally truthful strategies implements an effi-
cient action.
Proposition 5: Let a policy vector a and s vector of payment functions C° that are
globally truthful with respect to the utility levels u? = Ui(a®, Cf(a®)) constitute a truthful

equilibrium. Then there do not exist an action a* and a payment vector ¢* such that

(i) feasibility:
a” € .4 0<cl < Cifan) forallz & L;

(i) Pareto supericrity:

Uiar.c) = Ua®. Gy (a™)] foralli € L.

with at least one strict inequality.

10



Explanation: The efficiency of truthful equilibria extends a similar result proved by Bern-
heim and Whinston (1986, Proposition 2) for the case of transferable utility. We can provide
2 familiar interpretation by invoking only local truthfulness. This is easiest to see in the case
where the agent’s preferences depend oniy on the sur of the total payments, ¢ = Ziercy
Then the first-order conditions from the proof in the Appendix, namely (Al). (A3}, (A4),

combine to yield

8G/0ey _ o 37 /00,
3Gjéc ~ &7 305 be,

or

( de ) _ ( de )
das / 5 constant 31 \9%% /1y constant

This says that the marginal payment the agent requires for supplying an additional unit
of action k (the marginal cost) equals the sum of all the principals’ marginal willingness
to pay for this unit. That is just the Samuelson optimality condition for the provision of
2 public good, which is the appropriate interpretation here, because the action is a public
good affecting all plavers. The agent’s maximization ensures equality between the agent’s
marginal cost and the sum of the slopes of the payment schedules, whereas the truthfulness
property ensures equality between the slopes of the schedules and the principals’ marginal
utilities. We leave it to the readers to develop a similar interpretation in the more genera)

case,

Quasi-Linear Preferences

The above equilibrium can be pinned down in greater detail when all the plavers’ preferences
are linear in the payments. Specifically. the action is independent of the distribution in this
case.
Corollary 1 to Proposition 5: Let the preference functions ({Uf},. . ©) be of the quasi-
linear form

F{a ¢) =wia) — 1o forallie L,
and

Gla,c) ={a} + 'yz ;.

wk

11



Consider a truthful equilibrium where the action is a° and 2l} payments are in the interior:
0 < Cf(a°} < Cu{a®). Then

a® = argmax T(a)/y+ ZCZI: wila)/s;
Explanation: With guasi-linear preferences, the equilibrium action maximizes a weighted
sum of gross welfare levels of the principals and the agent. This result has been useful in ap-
plications to political economy, such as in Grossman and Helpman {1994). There, the agent
is a government that sets a vector of tariff policies, while the principals are interest groups
representing owners of sector-specific factors of production. The government’s objective is
scsumed to be linear in the aggregate welfare of voters and the total of campaign contribu-
tions collected from special interests. The corollary predicts a structure of protection that

maximizes a simple weighted sum of the welfare of voters and interest-group members.

Government Policy-Making

As we noted in the introduction, common agency arises frequently in the political processes
that generate economic policies. The policymaker often can be viewed as an agent and
some or all of their constituents as principals. Principals con “lobby” the policy makers
by promising payments in return for policies, within some prescribed limits on available
policies and feasible donations. The payments mey take the form of illicit bribes or. more
typically. implicit {and therefore legal) offers of campaign support. The Grossman-Helpman
application to tarifi-setting is bt one example of this. In such settings. it may be natural
to think of the government as having an objective function with social welfare and the total
of contribution receipts as arguments. The government might care about social welfare for
ethical reasons, or it may want to provide a high standard of living to enhance its re-election
prospects, or to keep the populace sufficiently happy to prevent riots. ete. Contributions
likewise might enter the government’s cbjective because they affect its re-election chances,
or merely as utility of the governing elites’ private consumption. Accordingly. we suppose
Gla, ¢} = glu, ). where u is the vector of 2l the individuals™ utilities. and ¢ = T} ¢; is the

aggregate contribution received by the government., We assume that g is strictly increasing



in all its arguments.®

Let L be the set of individuals whe can lobby the government for special favars, We leave
L exogenous ~ some individuals may have special connections, or some groups of individuals
may be able to solve the free rider probiem of organized action while others cannot. (In the
latter case we combine all the members of one such group into one of our “individuals.”)
Then Ci{a) = 0 fori ¢ L. For i € L, the upper limit on feasible contributions, Ci(a), is
implicitly defined by Ut[a, Ci(a)] = 2, where 1, is the lowest or subsistence utility level for
individual ,

Proposition 5 has strong implications for the outcome of this lobbying game.

Corollary 2 to Proposition 5: Let the agent’s preferences be given by Gla,c) = glu,c),
where ¢ = T ¢, Let a set [ {1,2,...,n} of individuals offer payment schedules
{Cila}}icr, while Ci(a) = ¢ for: & L. Finally, let a policy vector a® and a vector of payment
funczions C° which are globally truthful with respect t0 the utility levels u = ¢, [a®,C7(a%))
for i € L constitute a truthful equilibrium in which »® = u(a®,0) for i ¢ L. Then there
exists no other policy vector o' € A such that ua'e?) > ul for all i e {1,2,...,n} with
strict inequality holding for some 1.
Explanation: The corollary says that, even under the pressure of lobbying from a subset of
organized special interests, a government that has some concern for social welfare will make
Pareto efficient choices from the set of feasible policies. With truthful Ppayment schedules,
the government has incentive to collect its tributes efficiently. If the government’s ob jective
weighs positively the well-being of all members in society, then efficiency for the govern-
ment and lobbies translates into Pareto efficiency for the polity as a whole. We will see an
application of this in the next section.0

It is important to distinguish between efficiency in the sense of the earljer Proposition 5

and that of its Corollary 2 above. In the former. only the welfare of the active players in

SA special case frequent in economic medels is where the individual utilities are channelled through o
soci] welfare function of the Bergron-Samuelson type:

w= Wl (o) ug (g} . uy (. ¢4
and Gla.c) = g(w. ¢). But the more general form g{u, ¢} will suffice for cur Purpose.

Tt also follows from Proposition 5 that there exists ne veetor of policies a and tota) contributions ¢
which would Jeave the government and all lobbyers und non-lobbvers at least as well off as in the political
equilibrium, and some individual or the government strictiy better off. In this sense. the political cutcome
achieves second-hest efficiency given the set of avuilable policy instruments.
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the game (the lobbies and the government) is considered. This leaves open the possibility
that when there are other individuals in the background but they are not strategic players
{principals in the lobbying game), inefficiencies in their welfares can remain. In Corollary 2
to Propasition 5, the government’s objective function gives some weight to the welfare levels
of such individuals, and therefore, for the given level of its receipts from the lobbies, it
implements an action that is efficient for all individuals, whether lobbying or not. The
distribution of welfare levels across these groups remains to be determined, however.

Our result seems similar to Becker {1983}, especially his Corellary on p. 334 and his
Proposition 4 on p. 386. But our mechanism is different and leads to very different distri-
butiona! implications. We discuss this later.

We should also clarify that zlthough the available instruments are used efficiently in our
equilibrium, the result need not be the ecopomists’ familiar first-best if the set of available
instruments is restricted. For example, if production subsidies are available but pure profit
taxes or subsidies are not, then the equilibrium will pot have aggregate production efficiency

in the sense of Diamend and Mirrlees (1871).

To summarize, our general theory preserves the flavor of results in Bernheim and Whin-
ston {1986). In any subgame perfect Nash equilibrium, the agent’s action and the payment
from principal ¢ maximize the joint welfare of the agent and that principal, given the equi-
librium payment functions of the other principals. This is similar to their Lemma 2. For
any set of offers by principals j # ¢, the best response set for principal ¢ contains a truthful
strategy, just as in their Propositien 1. And the truthful equilibrium that results when all
principals announce truthful payment functions is Pareto efficient for the group of principals
and the agent. By extending their results. we have significantly expanded the domain of
their theory.

In the next section we show the usefulness of the general theory in a specific application.
We study a positive analog to the normative theory of tax setting & la Diamond and Mirrlees
{(1971). We extend their analysis to the case of a government that cares nut only about
aggregate welfare. but also abous the contributions it can amass. The endogenous taxes and
transfers are those that arise as an equilibrium in a common-agency game where the special

interests bid for favored treatment.

14



3 Application to Tax and Transfer Policies

We closely follow Diamond and Mirrlees {1971}, but introduce lobbying for taxes and trans-
fers. Let there be n consumers, lebelled i € N = {1,2,.... n}. We will continue 0 refer to
these as “individuals”, but in reality most Jobbying is undertaken by special interest groups.
If such groups have access to optimal internal transfer schemes, each of them can be regarded
as a Samuelsonian aggregated individual in our model.

Omly the subset L of these windividuals” can lobby the government. These may be players
with the largest stake in the policies, or with personal connections to the peliticians, or groups
who have overcome the free rider problem of collective political action. As before, lobbying
takes the form of contingent contributions. The lobbies hope to influence the government’s
policy choices.

To simplify the exposition we consider a small open economy.” Let p* denote the exoge-
nous vector of world prices, and q, p the price vectors faced by the domestic consumers and
producers respectively. Then q — p* is the implied vector of consumer tax rates (negative
components are subsidies), and p—p* the implied vector of producer subsidy rates {negative
components afe taxes). The government’s tax and subsidy policies are therefore equivalent
to choosing g and p. The government can also make lump-sum transfers or levy lump-sum
taxes on any or all individuals: let t. with components t, for 2 € N, denote the vector of such
transfers (negative components are taxes). We leave out any other government activities for
simplicity.

There are several firms labelled f € M = {1, 2.... m} with profit functions i (p). and
by Hotelling’s Lemma, supply functions V¥ (p). Individual i owns an excgenous share wyy

of firm f. and therefare gets profit income

THp) = z Ly h’)!(p).

feM

Purely for notationsal convenience. we define

7 Al the revuits concerning efficiency have identical counterparts when some or all commodities are non-
tradeable; all that is needed is some additional slgebra for the demestic market-clearing conditions.
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the supply attributable to the fractional firms owned by individual 7. We refer to this
for brevity as the supply “from” individual i, although individuals as such de not do any
production or supplying. The total supply is
Slp)=3_ $'(p).
ieN

Let ¢; denote the lobbying payment of individual ¢ to the government, for i € L. Set
& =0for i € L. Then individual i’s income is

I:‘Eﬂ'i(p)-{-ti—c.i. (31)
We write his resulting indirect utility function as
w= Vg, ).

We assume that each V7 ig strictly increasing and strictly concave in Z;. These lump-sum
incomes i; do not have to be non-negstive. because individuals have additional incomes from
sales of factor services. There is some other lower bound to the /,* However, we assume an
“Inads condition” that the marginal utility of income V7(q, ;) goes to infinity as this Jower
bound is approached; therefore the bound is never hit and we ignore it in what follows,

The individual's demands are given by Roy’s Identity:
D9, ) = =VqViQ. 1)/ Vila, L).

We should emphasize that the bayments made by the lobbies do not enter into the
government's tax and transfer budget. This budget reflects the “publie” or policy part of
the government’s activities. The loblies® payments go inte a separate “private” or political
kitty. They might be used by the governing party for its re-election campaign. or by a
governing dictator for his own consumption. Write b for the vector of such purchases. Thus
there are two budget constraints. one for the policy budget

{gq~-p*) Z Dg. L)~ (p- p*) S(p) - Z b= 0

e enN

“This imit may depend on the price vector q. and is defined by the condition V. [} = n,, where FITY
the Jowest or subsistence utility level,
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and the other for the political budget
pb=>3 &
ek

These constitute only one independent equation, because one can be derived from the other
using the individuals’ and the producers’ budget identities and the economy’s trade balance
condition. We will use the policy budget condition, and sggregate the political purchases
at the world prices so only the sum of the contributions enters the government’s objective
function.?

The government’s objective is g(u, &), where u = (uy, ... un) Is the vector of all individ-
uals” utility levels, and € is the aggregate of the contributions received by the government
from the individuals in L. We assume that g is strictly increasing and strictly quasi-concave
in its arguments.

We can now regard the government as choeosing a = {q,p,t} subject to a budget con-
straint. This puts the problem in the framework of the subsection on Government Paolicy-
Making sbove. Corollary 2 to Proposition 5 there immediately gives a strong result concern-

ing the choice of action in a truthful equilibrium of the policy game.

3.1 Efficiency

Carallary 2 to Proposition 3, from the previous section, tells us that the equilibrivm action
achieves a Pareto efficient cutcome in an auxiliary problem where the lobbies payments are
held fived at their equilibrium levels. In the suxiliary problem. the government's choice 15
the standard normative optimal tax and transfer problem. where we know that if lump-sum
transfers are available, distorting commodity taxes and subsidies will not be used. Therefore
we have shown that the political equilibrium will also preserve g = p = p* and use only the
lump-sum transfers t for the two purposes of eliciting contributions from the lobbies and of
meeting the government’s concern for the welfare of the non-lobbying individuals.

Before the readers form the belief that we have established the efficiency of the political
process of tax policy. however. we should warn that the story is not yet complete. It remains

to examine the distribution of gains between the lobbies and the government in the political

9We have assumed that the government's political purchases do not pay the tex; the alternative of making
them subject to tax would complicate the algebra somewhat but would net alter the conclusions.
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equilibrium; that analysis will cast doubt on the efficient equilibrium as a description of
political reality. We do this in the next subsection.

Here we clarify the efficiency property further, by using familiar revealed preference
methods {see Dixit and Norman, 1980, chapter 3) to show how any tax structure that has
Price distortions cannot be a truthful equilibrium.

Corsider a truthful equilibrium with endogenous policies (g°, p°, t°), utility levels {uS};op,
and truthful payment schedules {C%(q, p. &, u)}iez- The compensating variations ; relative
to this equilibrium are defined by

Vg R+t — ) =
ar
@ila Pt ul) = 7 (p) + 4, — Ef(q.ad) .

where E is the expenditure function dual to the indirect utility function. The truthful

schedules relative to the equilibrium are
Gl p.tuf) = max [0, ¢:(q, p. £, 2}
Suppose that the equilibrium contribution levels
¢ = Ciq"p" 1], u))

are zero for a set P of individuals i (the “passive”™ lobbies), and are positive {and therefore
equal to the compensating varlations) foraset A= L — P (the “active™ lobbies). Of course
P and A4 are determined endogenously in the equilibrium. We characterize the equilibrium
using Proposition 4 of the previous section, Its condition (a) determines the government s
policy choice. and conditjon (b) determines the contributions of the lobbies. We examine
these in turn. under the headings of efficiency and distribution, While efficiency has already
been proved. we now show more explicitly how an inefficient set of policies can be improved
upon.

Therefore suppose that dornestic prices in equilibrium differ from world prices.’® We

prove that, given the equilibrium payment schedules of the individuals in . the government

""The world prices P* are cxogenously normalized. but even when that is done, there is one degree of
freedom: the seale of the whole vector {p.q,t) of domestic prices and transfers cun be changed without
chianging any real allocations. As usual, proportionality of {q,p} and p* suffices for efficiency. bt equality
can be chosen without loss of gencrality.
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can do at least as well (and generally better) with a non-distorting policy (p¥,p*,t') which
keeps all domestic prices equal to the correspending world prices, and chooses transfers
suitably. This viclates Condition (2} of Propesition 4.

We define the alternative transfers by

Vip®, w{pY) + 1) — &) = u;

for all i € N. Here we have ¢f = C for the individuals £ € N — L who are simply not allowed
to lobby by the rules of the game; for 1 € L the ¢ are as stated above.

Civen this alternative policy of the government, all individuals have the same compen-
sating variations as before. and therefore all those in I will contribute the same amounts as
before, zero for those in P whose compensating variations are non-positive, and given by the
compensating variations ¢l = ¢f > 0, for the i € A. All get the same utilities as before, so
the government's objective function takes the same velue as before. It remains to show that
the policy satisfies the government’s budget constraint.

Rewrite the definition of the transfers as

th=FHp¥,u) —m(p¥) -

(1

Now note that, by convexity of the profit functicns,

= (p*)

v

w(p) + (" - p°) S'(P°)
#(p°) - (" — p*) §'(p°).

I

Similarly, by eoncavity of the expenditure functions.

Ei(pral) € Eia.u)+ (¥ - ) Da’ )
= Eg.uf)— (@ —p*) D& L),

because the levels of Hicksian compensated demands [ and the uncompensated demands
D are equal at the original equilibrium o. If i is either in the non-lebbying set (N — L} or

in the passive lobbying set P. we have ¢ = 0 so

Bl ) = L= (p") + 1]
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Combining all these equations and inequalities, we get
S = (" - p¥) D" I7) + (p° — p*Y S(p").

I i is in the active lobhying set A, then ¢} is given by the compensating variation above.
Again we combine the relevant eguations, and the result is the same inequality for t} as the
one above.

Finally, adding these inequalities for all i € N,

2@ ) T DA I+ (b - pY) ST S(p%) <0

PN N PN €N
using the budget constraint which is satisfied by the equilibrium o. This proves the feasibility
of the alternative — no-distortions, transfers only - policy.

If ¢° and p® are not both equal to p¥, and there is some substitution possibility in either
consurnption or production for at least some i, then at least one of the inequalities on the
profit and expenditure functions will be strict, Then the alternative poliey can be turned
into a strictly superior response for the government. It can increase t} for any 1 € N — I or
t € F shghtly, which increases u!, or jncrease t] for any i € A, which inereases ¢! in each

iR}

case leaving all the other arguments of the government’s objective function unchanged.
3.2  Distribution

Condition (b) of Propusition 4 helps us to calculate the individuals® utility levels ©* and the
government’s receipts from the lobbies. The condition says that the government's utility
in equilibrium should equal what it would get by responding optimally to the equilibrium
pavment schedules of all the lobbies except any one. when that one pays nothing. The set
of equations this generates are to be solved simultanecusly.

Using the efficiency result of the previous subsection. we set P = q = Dp"“. and omit these
arguments from the various functions. Let [P(L) = V*(p®. £). Define m, = 7{p™). and think
of them as the individuals” endowments. Finally, write 7 = T, n 7 for the tota] endowment
in the economy. and assume that it is positive. Then the non-lobbyers’ incomes are 7; + i,
and the lobbies” truthful contribution schedules are Cilts u]) = max [z, + 1, — Eu?) 0]

We will find that when there are two or more lobbies, any one of them has no economic

power in its agency relationship with the government. Indeed, the effect is exactly as if the
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government could rob the official budget directly for its political latty, without having to rely
on zny lobbies or their contributions at all. If given this much power, the only reason the
government would give anything to any group is that it cares directly about social welfare as
well as about its own consumption. In other words, such a “partially benevolent dictator”
government would solve the following maximization problem:
Problem A

max (U {d1), - UT{L). )

subject to ¢ 2 0, and
Z Li+e<.

EN

Given our assumptions, namely that all the functions U#(I,) are strictly increasing and
strictly concave, and that the function g(u, ¢} is strictly increasing and guasi-concave, this
problem has 2 unigue solution. Because we have assumed the “Inada condition” that the
marginal utility of each individual goes to infinity as the utility goes to its subsistence level,
we do not need to impose any lower bounds on the ;.

We state the equivalence between the political equilibrium and the choice of this “partially

benevolent dictator” in the following result:

Proposition 6: Assume that the set L has at least two members. Then the unique solution
of Problem A yields a truthful equilibrium. Moreover, if all the funetions U*(:) and g(-) are

differentiable, then any truthful equilibrium sclves Problem A {and is therefore unique).

Explanation: We see that the government achieves the same utility in the truthful equi-
librium as it would if it had access to all of the resources in the economy and could allocate
them freely to its own political kitty or to any of its constituents. Clearly, this is the best
possible cutcome for the government. The lobbies, on the other haend, fare no better than
they would if they were non-lobbyers but some others were active in lobbying. This is a
cerrible outcome for the lobbies, because each one could achieve the same result unilaterally
by renouncing its lobbying activities. However., such unilateral renunciation by all lobbies
would not be an equilibrium, because starting from such a position each one would want to
lobly; that is the essence of a prisoners’ dilemmal!

The government's power in the agency relationship derives from its credible threat to cut

any lobby out of the bargain and to desl only with the cthers. Suppose that some deviant
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lobby were te demand positive surplus from the government in exchange for its contribution.
The government could always cut the transfer to the lobby by the amount of its promised gift
and redirect the funds to some other lobbies. Since these others all have truthful payment
schedules, the government would receive back the entire amount of the redirected transfers
as additional contributions from them. Al of the lobbies are perfect substitutes in the
eves of the government as sources of funding and so no one of them can bring harm to the
government by threatening to withhold its tribute.

Note that cur result requires that there be at least two lobbies. The second lobby is
necessary sc that, were one to deviate, the government could find a substitute with which to
“work a deal”. If there is only one lobby, then were that lobby te deviate, the government
could not bestow jts transfer on another contribubor and get it back dollar for dollar, The best
the government could do would be to spread its transfer around to maximize social welfars,
which cannot be better or else it would already be doing so in the equilibrium. In short.
a single lobby captures all the surplus inherent in its relationship with the government.!!
But as soon as there are two or more lobbies, each one loses all power and the government
captures the enitre surplus in the form of contributions.

We can also see that the existence of lump-surm transfers is essential for this argument. If
the available redistributive instruments all were distortionary, then to compensate fully for
the contributions lost when one lobby deviates. the government must increase the levels of the
instruments favoring the other lobbies. This causes greater and greater marginal distortion,
and so is costly to the government. The extra cost is the power that each potential deviater
has in its dealings with the government. and the equivalent variation of this extra distortion
equals the amount of surphus that the Jobby can extract in equilibrium. This is illustrated
by Grossman and Helpman (1894) for tarifs and by Dixit (1995) for production subsidies.

Ouwr result concerning distribution also brings out the contrast between our efficiency
result and that of Becker (1983): see his discussion on pp. 385-6. In his model. the re-
placement of a less efficient by 2 more efficient instrument generally allows the lobbies to
achieve the same or better results using less resources in exerting political pressure. There-

fore they unanimously favor the more efficient instrument. In our model, the government s

YT he single Jobby derives its power from its assumed ability to make take-it-or-leave-it offers, I the lobby
and the government instead were to negotiste over the size of the tribute, then each would share in the
surplus from their bilateral relationship,

3+
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choice of action achieves efficiency. because the government attaches some weight to sccial
welfare. The lobbying groups actually fare poorly in their competition when more efficient
instruments are used:; they would favor a prior agreement to use less efficient instruments.
Finally, our findings cast the efficiency result in a very different light. Even though the
polity as 2 whole may exchibit greater efficiency when the lobbies have access to, and therefore
obtain in equilibrivm, non-disterting lump-sum instruments, the consumers fare poorly as
a result. If they can look ahead, and write ex ante 2 constitution for lobbying so that they
become committed to those rules of the game, they will unanimously agree to a rule which
prohibits lobbying for direct trapsfers, and instead restricts lobbying to distorting policies.
Far from justifying an efficient outcome, the result suggests another reason why we might

expect inefficient palicies to emerge in a political equilibrium:.1?

12 Hammond (1979) argues that individualized lump-sum transfers are infeasible for informational rea-
wons., See alse Coate and Morris (1995) for an informational reason and Dixit and Londrezan {1995) for a
commitment reason why the political process uses inefficient instruments.

23



References

Becker. Gary 8. 1983, “A Theory of Competition Among Pressure Groups for Political
Influence.” Quarterly Journal of Economies, vol. 98, no. 3, August, pp. 371-400.

Bernheim, B. Douglas and Michael Whinston. 1986, “Menu Auctions, Rescurce Allocation,

and Economic Influence,” Quarterly Jowrnal of Econemics, vol. 101, no. 1, February,
pp. 1-31.

Coate, Stephen and Stephen Morris. 1995, “On the Form of Transfers to Special Interests.”
Journal of Political Economy. vol. 103, no. 6. Decemnber, pp. 1210-1235.

Diamond, Peter A. and James A. Mirrlees. 1971, "Optimal Taxation and Public Produc-
tion,” American Feonomic Review, vol. 61, no. 1, March, pp. 827 and no. 4, September,
pp- 281-278.

Dixit, Avinash K. 1995. “Special-Interest Lobbying and Endogencus Commodity Taxation.”
Working paper, Princeton University.

Dixit, Avinash K. and Victor D. Norman, 1980. Theory of Iniernational Trade. Cambridge.
UK: Cambridge University Press.

Dixit, Avinash K. and John B. Londregan. 1995, “Redistributive Polities and Economic

Efficiency.” American Political Science Review, vol. 89, ne. 4, December. pp. 856-866.

Grossman, Gene M. and Elhanan Helpman. 1994, “Protection for Sale.” American Economic

Revicw, vol. 84, no. 4. September, pPp. B33-850.

Hamrmond, Peter J. 1979, “Straightforward Individual Incentive Compatibility in Large

Economies.” Revicw of Economie Studics, vol, 47, no. 2. April. pp. 263-289.



Appendix: Proofs of the Propositions

Proof of Proposition 1: Conditions (a) and (b) of the proposition just restate those in
the definition of an equilibrium. It therefore remains to prove necessity and sufficiency of
condition (¢} given that (a) and (b} hold. We prove both parts “negatively,” that is. start
by assuming that condition {¢) in one place {definition or theorem) is violated and proving
that this implies condition (c) must be violated in the other place as well.

Necessity: Suppose that condition {¢) of the proposition does not hold for some 7 € L.
Then there exists a vector (a*,¢") that solves the maximization problem on the right hand
side of equation (2.1) when applied to that i, and yields Ui(a*,¢’) > Uifa®, Co{a)]. Since
(ar.c") satisfies the constraints of the maximization problern, there exists a payment function
G, € &; with fo? (a*) = ¢". New define the function w(a) that satisfies

Ol ({C2 (@) )5 ()] = Gl ({C (@5, ¢7)] forallag A

Since the function G(a,¢) is assumed to be increasing in each component of ¢, i, 1s a well
defined function and p;(a*) = ¢*. Moreover, (a*,c*) satisfies (2.2). Combining this with the
definition of ;. we have, for all a € A,

Gla, ({C} (@) 50, 25(a))]

il

Gla". ({C3(a") sz, ¢)]
max Gla', ({C; (@) i, 0]
> Gl ({C; @)}, 0l
The first step is the definition of ., the second is the constraint (2.2) satisfied by {a*,¢"),
and the third follows from just s particular choice of a' in this constraint-

Since G(a,¢) is increasing in each component of c. this implies that o;(a) > 0 for all
a e A It follows from Assumption 1 that the payment function C} defined by Cf(a) =

W

wminfC,(a), pila)] for all a € A is feasible for pringipal 4, and that C7{a") = <. Therefore,
foralla € A,

IA

Gla (1€ @, Cra)] € Gl ({C] @b wla))

Gla" ({C; (@))% 3]

Gla", ({5 @}, O @]

The first step follows freme Cr(a) < ¢:la), the second is the definition of ;. and the third
follows from Cr(a*) = ¢;. This chain proves that

I

a” = argmay Gla, (G @}, G (@)

But U'fa, Ci{a")] > IIfa®, C7(af)]; which violates condition (¢) in the definition of an
equilibrium.
Sufficiency: Suppose that condition {c) in the definition of an equilibrium does not hold

for some i. Namely, suppose that there exists a feasible payment function C, and a feasible
action a; such that:

3]
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(i) a; = argmaxae s Gla, ({C5(a)};74. Cila)) ] and
(i) Ul Cilas)] > Urla®, C2 (%)

Then it foilows from Assumption 1 that C, (a:) > 0, which together with (i} above implies that
[, C:(ay)] is feasible in the maximization problem in condition (c) of Proposition 1. Together
with (ii) sbove, this contradicts condition (¢} of the proposition; namely, [a°, C?(2%)] does
not solve the maximum problem in condition {¢) of the propesition. O

Proof of Corollary to Proposition 1: This result follows directly from conditions (b)
and (c) of Propositicn 1. There are two possibilities: CF(a®) is either = 0 or > 0. In the
former case the corallary is obvious. In the latter case if the inequality in the constraint (2.2)
of the proposition’s condition (€} is strict, then ¢ can be further reduced without altering a
and still preserve feasibility. This raises Ua, c). thereby violating this condition, O

Proof of Proposition 2: Given differentiability and the fact that the equilibrium is interior,
we have the first-order conditions for the maximization in (b) of Proposition 1;

8Gl" C*(a)] | o 8C[a°,C*(a%)] 8C2(a7) _
P}

day, dc; Ba, (A1)

JCL

for all components k of the action vector. Similarly. the first-order conditions for the maxi-
mization in (c) of Proposition 1 are

a®, Gt (a%)] i 8Gla®, C=(a°)] Lo 8Gl®, C°(a®)] 8Cs(a®) _ (A2)
é’ak i Bak J\Ei—,;fzi BCJ 6ak -
for all 7, k. and
. e (a)] 8G[a*, C*{a®)] _
5 b A b =0 (A3)

for all i, where A is a non-negative Lagrange multiplier for the non-negativity constraint in
condition (c}. Combining (3.1 and (3.1) vields
' a®, G2 (a”))] — 8Ga*, C(a™)] 8C7{a")
day - bc; da;

(Ad)

Combining this with {3.1) and stacking up the components into gradient vectors, we get the
local truthfulness condition {2.3). ©

Proof of Proposition 3: Let C? be some best responze of principal i to payment functions
{CH(a)};er. e of the other principals, Jet a® be the agent’s best response to the whole set of
payment functions {Ci(a)}er. and let Ulfa®, Ci{a™)] = u? be the resulting utility levels of
the principals. Define the globally truthful payment function CT{a v} relative to ul. We
claim that it is also a best response to the same given payment functions of all the others.
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To see this, let 2’ denote the agent’s choice of action
a = argmax Gla, ({C] (@)}, CT (a,5))]

If a' = a°, then the truthful strategy trivially yields to principal { the same utility level u as
does the strategy C° which is 2 best response, so the truthful strategy must itself be a best
response. If a' 5 a°, this must be because, other things equal, the truthful strategy elicits 2
larger payment. For if Cf(a') > CF (a’,12), we have

GR.C'a)] = G, ({CE ’)}m,CT(a' u})]
Gla®, ({C (@) o OF (.31} )]
Gl®, ¢ (7).

The first step follows from the fact that G is increasing in payments, the second because a'
is a maximizer of & while a° is not, and the third because C7 (a®,uf) = C?(a®}. Then a°
would not have been the agent’s best choice in equilibrium,

We have shown C7 (2’,4) > Cf{a’) = 0. and there remain two logical cases to consider:
CT(a'us) can be equal to w(a’,uf), or st the upper limit Ci(a’). In the first of these.
principal 4 gets utility uf, which is the same as he gets with (7, so CT is also a best
response. In the second, principal ¢ would have been willing to pay even more while still
getting at least u; but then CF could not have been the best response and this case cannot
arise. []

VoIV

It

Proof of Proposition 4: This follows directly from condition (b) in the definition of an
equilibrium, from the Corollary to Proposition 1. and from the definition of globally truthful
payment functions. 0
Proof of Proposition 5: Suppose there do exist a* and ¢” as stipulated in the statement.
For 2ll 7. we have

Uia",¢f) 2 UMa. CY(@7)] = Ulfa™.wu(a” u))),
by the definition of ¢, so & < w.{a",uf). This alse ensures @;(a”,uf) > 0, and we have
assumed ¢ < C{a), so

¢} € min[C,(a"), max[0, wi(a” u)]] = Ci{a")

using the definition of a truthful schedule.
Since G is increasing in payments, this shows G[a' Coa")] = Gla®,¢"). Also, since a® is
the agent's best response to C°, we have Gla®, C°(a%)] > Gla’, C°(a*}]. If the agent’s utility

inequality is strict in (ii} of the statement of the proposition, we already have a contradietory
chain of inequalities. So consider the case where

Glar,e) = Gla, C(a)] = Cla” C*{a")]-

We prove that this leads to another contradiction if the utility inequality in (3i) is strict for
any ene principal 4.

]
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Censider the constraint (2.2) in Condition (c) of Proposition 1. Tt is satisfied by [a°, C°(a®)]
and therefore by (a”, ¢} in the case we are now considering. But for all principals j # 4, we
have already established ¢} < C?(a”), and G is increasing in every component of the Payrnent
vector. Therefore the constraint is also satisfied by [a*, ({C3(a")},¢7)]. Thus (a, cl} is
feasible in the maximization problem in Condition (¢) of Praposition 1. But we are SUpPpPos-
ing that it gives strictly more utility than U[a®, Cf{a)]. This contradicts Condition (¢} of
Proposition 1, which o being an equilibrium rust satisfy. O

Proof of Corollary 1 te Proposition 5: If not, a better neighboring feasible action, plus
a suitable rearrangement of payments, can achieve a Pareto superior outcome, contradicting
Proposition 5. O

Proof of Corollary 2 to Proposition 5: Suppose. to the contrary. that there exists a
vector @' such that uw;(a',ef) > f for all 4 € {1,2,...,n}, with strict inequality for some 1.
Since the contributions ¢} were feasible when the action was a®, we know w(at, ) > u,.
A fortiori, wi{a’, ¢f) > u,; thus the contributions cf satisfy & < Ci(a), and are therefore
feasible.

Since the function g is increasing in all of its arguments, the individual utility inequalities
imply that the government also gets greater utility using a':

glu(@, gl ua(@, ) umfal, 65). €] > glug u, L ul) 6.

We have found a feasible and Pareto superior alternative pair of action and contribution
vectors. which violates part (ii) of Proposition 5 for a truthful equilibrium. O

Proof of Proposition 6:

We first formally characterize the government’s action in a truthful equilibrium:
Problem G Given {uf ii g L},

max g [(u: fie LU m+t) i@ L). 5. maxim +1, ~ Ei(u:),O]}
L
subrject to
o 2 RN for all4 € L,
and

S u=<0
1N

The first set of constraints ensures that the members of L actually get the equilibrium
utility levels u. Either the constraint is slack, when the excess comes back to the government
in the form of the truthful contribution, or the constraint is tight. when the contribution is
zere and the endowment plus the transfer orly just suffices to deliver the reguired utility
level. In view of this constraint. we can omit the max operator in the truthful contribution
schedules in the objective function.




Now we reformulate this in 2 way that takes it closer to the Problem A solved by the
“partially benevalent dictator’ in the text:
Problem B
Given {u? |7 € L},
n}a“( g(U] (11)1 R Un(‘(ﬂ)v c)

subject to ¢ = 0, )
Lz B (ud) forallie L
and
Z: I,' 4+ S T
ieN
‘We prove the
Lemma: Given any feasible action in Problem G, there is a feasible choice in Problem B
that yields the same value of the objective, and vice versa.
Proof: The given {u | i € L} in either problem must satisfy Thep EHuf) € mif the feasible
choice set is to be non-empty.
Now take any feasible t for Problem G, and define
L= B (u?) foriel
T m4t forig L.
These satisfy the constraints I, > E*(uf) for i € L in Problem B with equality. Also, using
the constraints of Problem G, we get

Z Ii = EE(R:)-{-E(W,*:%)

ien L L
< E(Wi+ti)§zﬂi+957"-
Ty N

Then we can define
c=§: Trlv—ZE‘-(uf)ZO,
eN L
and verify that the (I, ¢) so constructed is 2 feasible choice for Problem B vielding the same
value of the obiective as the starting point. namely the feasible t of Problem G.
Conversely. given a feasible (I, ¢) for Problem B. construct any non-negative ¢; for 4 € L
adding up to the given non-negative ¢. Then define

. fi—mi+e fori€l
T L-m fori g L.

For all i € L. we have I, = F*(u) for feasibility in Problem G. and ¢; 2 0 by construction,
therefore © + t; > E'{u?). Also

Tho= L Ao mEd s

N WwN EN L
= S L+e—3 <0
N N
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for feasibility in Problem B. Thus the constructed t is feasible for Problem G, and is easily
seen to vield the same value of the objective.

Explanation: The point is that the extra non-negative ¢; can be constructed and allocated
e members of L entirely arbitrarily: they all come right back to the government as con-
tributions along the truthful schedules. This s the reason why no lobby has any power in
its relationship with the government; the latter can get exactly the same contribution by
switching the tranfer to another lobby.

Now we turn to the proof of the proposition itself, First we take the unique solution of
Problem A, and show that it satisfies all the requirements of a truthful equilibrium,

Let (I°,¢°) solve Problem A. Let w® = UHI?) for i € L. Given these utility levels, the
constraints I, > E'(u]) of Problem B are fulfilled as equalities. Then (1%, ¢®) must also
solve Problem B, else something else feasible for Problem A and yielding a higher value of
the same objective function could have been obtained. Thus condition {a) of Proposition 4
chatacterizing a truthful equilibrium is met,

Next, take any 7 € L. When its contribution is set equal to zero, the government solves
a problem exactly like Problem G but with the set of lobbies L replaced by L~ {j}. So
long as the set L has at least two members. we see from the Lemma that this is equivalent
%o a correspending version of Problem B with the constraint [, > E7 (2:3) deleted; call it
Problem B-j. The proof immediately above applies, and shows that the solution of Problem A
solves Problem B-j. Moreover, the maximun values of Problem B and Problem B-i are
obviously equal, thus fulflling condition (b) of Proposition 4. This shows that the solution
of Problem A yields a truthful equilibrium,

Now we turn to the converse. Consider a truthful equilibrium where the members of [,
get utilities w} and the government's transfers form the vector t°. Reeall that we are now
assuming all functions to be differentiable. Then the government’s maximization problems,
B when all members of I, participate, and B-j when some particular 7 € L does not lobby.
have differentiable strictly quasi-concave objectives and linear constraints, so their solutions
can be characterized by the Lagrangian conditions,

Consider Problem B-j, which is non-vacuous when L has at least two members. The
conditions for j, and for i € L. and ¢ are

(Bg/du;) UF(1;) A

YR
(89/6u) U{L) = A forallig L,
dg/fc < A complementary to ¢ >

where A; is the Lagrange muitiplier for the constraint o¢n the total available resources,
Tien dit ¢ < . Note that the incomes /; are interior snd the first-order conditions
are equalities because we have assumed the “Inada condition” that the marginal utilities
approach infinity at the lower limit of the Incomes.

These are satisfied for all j by the same {I°. ¢} of the truthful equilibrium. Therefere all
the A; must be equal. Writing A for their common value, we have

(Og/Fu) UKL = Aforallie N
Ag/de < A complementary to ¢ > ().
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But these are the first-order conditions for Problem A, which are sufficient because of that
problem has a quasi-concave objective and linear constraints. O

Explanation: In Problem B, the choice of I; for each j is constrained by L > E? (u;’) In
Problem B-j this constraint is removed for a particular j. Condition (b) of Proposition 4
says that the government’s objective function is the same in the two situations. Given
differentiability, if there is no local improvement or relaxing constraints one at s time, there
is 1o local improvement on relaxing them all together either. And given quasi-concavity, if
there is no local improvement, there is no global improvement either,

Without differentiability, the government’s objective function can have “ridges” such that
its value can be increased by lowering I; for two or more j € [ simultaneously, even though
no such increase is possible by lowering any one of the I,

This can be seen from the following Figure 2. There are two individuals, both of them in
the lobbying set L. The figure shows their incomes J;, ; and the government's consumption
c along the three axes. The simplex ABC is the feasible set. The government’s indiference
surfaces (U (11}, U2(Ja}, ¢) = constant are not shown.

Let point () be the truthful equilibrium, Then [, is constant slong F'G and I, is constant
along DE. both lines in the plane ABC. The shaded area is the set of feasible points that
are better than Q for the government. ¥ the government is allowed to change only I; and
¢ it cannot reach a point that is better than Q; likewise for J» and ¢. Therefore Q satisfies
condition (b) of Propesition 4 which characterizes the equilibrium. However, the governrment
can do better if it can change the incomes of both individuals simultaneously.

This shaded region is possible only if the government’s preference function is not differ-
entiable; if it were, the shaded area could not have a corner or kink at @ as shown in the
figure, but would have to have a smooth eurve at €, and therefore would have to cut through
at least one of the lines DE and FG.
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Figure 1




Figure 2
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