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Moral Hazard and Non-Exclusive Contracts

ABSTRACT

This paper studies equilibria for economies with hidden action in which the set
of contracts marketed in equilibrium is determined by the interaction of financial
intermediaries in environments in which the agents’ contractual relationships with
competing intermediaries cannot be monitored (or are not contractible upon). We
argue that such environments might constitute an appropriate model of markets for
unsecured loans.

We fully characterize equilibrium allocations and contracts for such economies.
Depending on the parameters of the economy, the optimal action choice is or is
not sustained in equilibrium. Whenever it is, agents necessarily enter into multi-
ple contractual relationships and intermediaries make positive profits, even if the
intermediation market operates under free entry conditions. Such implications are
consistent with several stylized facts of unsecured loans market.

Finally, we study and discuss the welfare properties of equilibria.

Keywords: asymmetric information, exclusivity, efficiency.
JEL: D82, D61, G20.



1 Introduction

Models of contracts with asymmetric information are usually models of exclusive
contractual relationships. In other words, it is assumed that a party in a contract
can enforceably restrict the other party’s participation in contractual relationships
with other agents.! As a consequence agents cannot undo the incentive effects of
one contract by engaging in additional contractual relationships with other agents or
institutions. In terms of informational requirements, exclusive contracts effectively
require that the institutions which design the contracts are able to perfectly mon-
itor the agents’ trades with other institutions. Also, courts can enforce exclusive
contracts only if agents’ trades are observable and verifiable, which requires a rich
institutional setting allowing for some centralized information about trades.

Enforceability of exclusive contracts is a strong assumption, and while it is a very
useful benchmark, there are many interesting economic environments in which tech-
nologies to monitor trades are either quite costly or tightly regulated, and exclusive
contracts are difficult to enforce. Only rarely do debt covenants in financial contracts
include in fact explicit exclusivity clauses (Asquith-Wizman (1990), Smith-Warner
(1979)).

In particular, markets for unsecured or partially secured loans do not seem to
operate even implicitly through exclusive contracts. Consumer credit markets are
a clear example: for instance, in the U.S. consumers hold several credit cards and
are constantly solicited to open new accounts; also consumers often finance the
acquisition of several durable goods, like cars, furniture, electronic appliances, with
distinct debt contracts. Information sharing among lenders is frequently absent
or imperfect in most countries for small business transactions (see Jappelli-Pagano
(2000)).2

1See e.g., the survey of contract theory by Hart-Holmstrom (1987). Even general equilibrium
analysis of economies with asymmetric information rely heavily on exclusivity assumptions: see
e.g., Prescott-Townsend (1984), Townsend (1987) for theoretical foundations, and Atkinson-Lucas
(1992), Townsend (1994), for applied analysis.

20Other markets which could be appropriately modelled as characterized by non-exclusive con-
tractual relationships include farm credit markets in less developed countries, where private mon-
eylenders and family-related informal financial transactions interact and compete with banks and
other formal financial institutions (the success of various microfinance programs like the Grameen
Bank in Bangladesh is often explained in terms of their ability to partially relax the informational
constraints on exclusivity by means of extensive monitoring of trades; see e.g., Morduch (1997)).
Also the market for private lending to governments and other international institutions shares some
aspects of non exclusivity: lack of information sharing across banks has been reported after the
Latin American debt crisis in the 1970s (see Kletzer (1984)) as well as after the Asian crisis in the
1990s (see Radelet-Sachs (1998)). Finally, non-exclusivity, in the specific form of the inability of
large firms to monitor the portfolio positions of their managers, has possibly important effects on
the managerial incentive structure induced by stock-based compensation schemes, as documented
by Ofek-Yermack (2000).



Unsecured and partially secured loan markets constitute a relevant component
of credit markets in general. In the U.S., for instance, revolving consumer loans
(mostly credit card loans) are unsecured, and account for more than a third of
outstanding consumer credit. Moreover, a consistent share of consumer credit in
general, including e.g., automobile, mobile home and education loans is only par-
tially secured (Ausubel (1997).3

What characterizes unsecured or partially secured credit contracts is of course de-
fault risk. In the credit card market, for instance, delinquency rates (the percentage
of accounts 30 or more days past due) exhibits peaks of about 3.5 percent; similarly,
chargeoff rates (the percentage of outstanding balances written off as uncollectible)
peak at about 5.0 percent (Ausubel (1997)).

In this paper we study in particular economies with moral hazard in the form
of hidden action, to capture some abstract features of credit markets in which the
borrowers need to take actions to prevent insolvency, and private default provisions
are either contractually specified, or determined by courts. In such economies, agents
choose a costly action to limit the probability of insolvency. The action is agents’
private information and, more specifically, affects the probability distribution of
the agent’s future income. Default is not strategic, as we interpret an unsuccessful
realization of the agent’s future income shock as a state of insolvency and default.
Financial intermediaries issue contracts whose default provisions insure agents on
their outcome realization, without being able to condition on their action choice.

We analyze economies in which the action is dichotomous (‘high’ or ‘low’), al-
though we briefly discuss some of the implications of the corresponding model with
a richer domain for the action variable. For instance, when the agent is a consumer,
the high action might consist of taking an extra job opportunity, or, when the agent
is an entrepreneur, of an indivisible investment.

For this class of economies we are able to characterize equilibria with non-
exclusivity. We show that for an open set of economies, in particular those with a
relatively high cost of action, there exist only inefficient equilibria in which the low
action is implemented. For those economies the effects of non-exclusivity are quite
severe: in equilibrium the agents choose the low action even if both at the incentive
constrained optimal contract and at the autarchic (no-trade) allocation they would
choose high action. These equilibria occur because of the intermediaries’ incentive
to fully insure agents conditionally on their undertaking the low action whenever
other intermediaries provide insurance at more favorable terms for the agents. As
a consequence high action can only be sustained, if at all, as an equilibrium when

3 Also, the fraction of unsecured loans, for firms with less than 500 employees (such firms generate
51 percent of private GNP), amounts to about 31 percent of all loans (from the National Survey
of Small Business Finances).



contracts can be designed to prevent entry of other contracts which adversely affect
incentives for the incumbents. We show that equilibria which implement high action
can be sustained for an open set of economies, and require the presence of ‘latent
contracts’, i.e., contracts that are not actively traded in equilibrium, but whose
presence reduces the profitability of equilibrium deviations for potential entrants.
Latent contracts serve the purpose of restricting the entry of other contracts which
would have negative incentive effects on the incumbents, and thereby moderate the
effects of non-exclusivity. On the other end, latent contracts guarantee rents to the
incumbents in equilibria which support agents’ ‘high’ action.

As a consequence we show that the high action can be implemented in equilib-
rium, and intermediaries necessarily make positive profits. Furthermore, in equi-
librium agents actually engage in multiple contractual relationships with different
lenders. Multiple contracts are necessary to prevent the active intermediaries from
deviating to contracts guaranteeing even higher profits. Latent contracts take the
form of available lines of credit at high interest rates (fair conditionally on the agents’
low action).

Some existing evidence suggests that both supra-normal profits and multiple
credit relationships with different lenders may characterize some markets for unse-
cured loans. The credit card market provides our best example, as data are readily
available for this market. In fact, agents in general hold several cards, on average
more than 7 per household in the U.S. (more than 9 for those households which hold
at least one; Evans-Schmalensee (1999)). Also, as documented in detail by Ausubel
(1991, 1997), since the deregulation of the credit card market in 1982, the profits of
credit card companies in the U.S. range from 3 to 5 times higher than the standard
profits in the banking industry (interest rates are about 3 times the cost of funds
adjusted for default risks).*

Latent contracts, i.e. available credit lines at high interest rates, also seem to
characterize credit card markets in the form of frequent mailing and telemarketing
solicitations (in 1995 the number of direct-mail solicitations from credit card is-
suers totalled more than 2 per month per American household on average; Ausubel
(1997)).

Several pieces of evidence also suggest that the main implications of our analysis
might be consistent with the observed structure of unsecured credit markets other
than credit card markets. Multiple credit sources are for instance documented by
Petersen-Rajan (1994) for the U.S. market for unsecured loans to small businesses;
they also present some evidence of a ‘pecking order’ in credit sources which can

4More conservative estimates of the profitability of the credit card market in the ’80s emerge
from the case study of the Discover Card program, in Lapuerta-Myers (1997). No consensus is
reached in the literature on the profitabilty of the credit card industry in the long run; see Evans-
Schmalensee (1999).



be interpreted as evidence of the availability of credit lines at high interest rates.
In Europe multiple credit sources are more prevalent: Detragiache-Garella-Guiso
(1997) documents for instance in detail the Italian case. Also, Jappelli-Pagano
(2000) provides a cross-country analysis of credit markets, bankruptcy institutions,
private credit bureaus and public credit registers. Multiple credit relationships for
small business are common, especially, as our analysis implies, in those countries in
which information sharing institutions among lenders (private credit bureaus and
public credit registers) are either recent or only partially developed. Furthermore,
default rates are about twice as high on average in such countries, which is also
consistent with the implications of our analysis of economies with non-exclusive
contracts.

Finally, we show that non-exclusivity has important welfare effects. When con-
tractual relationships are non-exclusive, two forms of moral hazard arise. First,
agents’ choice of action is private information. Second, agents’ choice of trades is
also private information. Not surprisingly, we show that equilibrium allocations are
inefficient from the point of view of a planner who does not control the effort choice,
but does control the agents’ trade. On the other hand, consider a planner facing
the same observability constraints that intermediaries face; that is, the planner con-
trols neither the effort choice, nor the agents’ trade. We show that equilibria are
efficient from the point of view of such a planner, that is, there is no other feasible
allocation (feasible with respect to the observability constraints) which is preferred
to an equilibrium allocation by both the agents and the intermediaries. We say that
equilibria are incentive constrained inefficient but third best efficient. This is true
even though, as we noted, in equilibrium intermediaries are not perfect competitors
and entry is prevented via latent contracts.

1.1 Related Literature

The analysis of hidden action economies in non-exclusive environments has been pi-
oneered by R. Arnott and J. Stiglitz in a sequence of unpublished papers in the early
'80s (their work is now collected in Arnott-Stiglitz (1993)) and by the enlightening
comments on their work by Hellwig (1983).° Our paper is mostly related to this
line of work. We study the same class of economies as Arnott-Stiglitz (1993) and
Hellwig (1983), but we postulate a larger contract space which allows for ‘negative
insurance’ contracts (i.e., insurance contracts which pay in the high income state).
We see no compelling reason to exclude negative insurance from the contract space.
Even though negative insurance contracts are not traded in equilibrium, in fact, we

°But see also Bizer-de Marzo (1992), Helpman-Laffont (1975), Jaynes (1978), Pauly (1968).
The analysis of equilibria with non-exclusivity is also related to the analysis of ‘common agency’
in the contract theory literature; see e.g., Bernheim-Whinston (1986).



show that their presence in the contract space substantially reduces the set of con-
tracts which are sustained as an equilibrium of the game played by intermediaries.
As a consequence, the equilibrium set has a simpler structure, providing for sharper
predictions. We will analyze more precisely the relationships between our paper and
Arnott-Stiglitz’s and Hellwig’s after introducing our results, in Section 3.3.

Our paper contributes to the literature started by Arnott-Stiglitz’s and Hellwig’s
papers also by studying the question of constrained efficiency of equilibria. While
non-exclusivity clearly imposes on the economic environment additional constraints
with respect to incentive compatibility, and hence in general equilibria will not be
incentive constrained Pareto efficient, it is not clear if equilibria are third best Pareto
efficient, once the constraints due to the non-exclusivity are explicitly considered.
We will answer the question affirmatively, in the sense that a planner facing the
same observability constraints that intermediaries face at equilibrium cannot find
an allocation which is preferred to an equilibrium allocation by both the agents and
the intermediaries.

Kahn-Mookherjee (1998) also study non-exclusive contracts in moral hazard
economies with hidden action. The structure of the game intermediaries and agents
play in their model, though, is quite different from ours (from Arnott-Stiglitz’s and
Hellwig’s as well); in particular, in Kahn-Mookherjee’s economy, agents design their
own contracts (intermediaries can only either accept or reject the agents’ offers),
they make contractual decisions sequentially, and their contractual portfolios are
observable, even if not contractible upon. Such differences in the strategic interac-
tions of agents and intermediaries have a crucial effect on equilibrium allocations and
contracts. In our economy, because intermediaries in equilibrium exploit the rents
due to the presence of ‘latent contracts’, intermediaries necessarily make positive
profits and agents face distorted insurance prices at equilibrium. On the contrary,
intermediaries make zero profits and agents face fair insurance prices in equilibrium
in Kahn-Mookerjee’s environments. In Section 3.3, after introducing our results, we
will identify the modelling aspects which are responsible for the different results we
obtain with respect to Kahn-Mookerjee.

Parlour-Rajan (1999) independently study a model of strategic default in unse-
cured credit market economies with non-exclusive contractual relationships.® Our
analysis has many elements in common with theirs, including the existence of equi-
libria with positive profits. By concentrating on strategic default their model, differ-
ently from our hidden action model, has the property that in equilibrium default is
never observed, thereby contradicting the evidence regarding most unsecured credit
markets, and, most importantly, making it impossible to derive any implications
linking the institutional characteristics of unsecured credit markets (e.g., regula-
tory constraints, the existence of information sharing institutions) with default rates

6We thank a referee for this reference.



(some implications of our analysis for default rates are discussed in the conclusions).”

Helpman-Laffont (1975) (see also Bisin-Gottardi (1999)) study competitive equi-
libria in economies with hidden action. In their set-up linearity of prices captures a
strong form of non-exclusivity: each intermediary has no control over agents’ trades,
not even over trades of its own contracts. In the set-up of the present paper instead
intermediaries control agents’ trades in the contracts they themselves issue.

Finally, our paper is also in part related to the literature on Cournot convergence
to competitive equilibria; in Bisin-Gottardi-Guaitoli (1999) we develop the analysis
of the present paper to study the issue in detail (see also Hellwig (2000) and Segal-
Whinston (2001)).

2 The Economy

The general economy we study lasts two periods, t € {0,1}. It is populated by a
continuum of ex-ante identical agents, indexed by ¢ € I with total measure 1, and
by a finite number of financial intermediaries, indexed by h € H; we will in general
think of H as large as we want to model intermediation markets in which entry is
free (requiring H to be finite is only for the purpose to avoid technical difficulties
of no substantial relevance in the analysis). Agents are risk averse. They value
consumption in period 0 and 1, ¢y and ¢ respectively, and action e:

u(co) +u(c) —e

(units are chosen so that e is measured in utils, without loss of generality). We
assume that v : &, — R is twice differentiable, strictly increasing, strictly concave
and lim, o u(c) = —oo. The action is chosen in t = 0, is private information, and
can take two values, e € {a,b} (but we will be careful in discussing which results
are robust to the introduction of a richer support of the action variable). Without
loss of generality, a > b. The choice of action affects the probability distribution of
the uncertain income of the agents at time 1, a random variable w® which is i.i.d.
across agents ¢ € I, whose realization is publicly observable, and which takes values
wp, wr, with wy > wy, (from now on we drop the apex ¢ whenever confusion should
not arise). Let 7, (resp. m,) denote the probability of income wy given action a
(resp. b). Assume 7, > m,. The reader will have noticed that H (resp. a) takes

"The characterization of equilibria is also substantially different, e.g., no latent contracts arise
in Parlour-Rajan (1999)’s analysis, as in their analysis the possible out of equilibrium deviations
by intermediaries are limited by the fact that if default is induced both the incumbents’ and the
entrants’ profits are negatively affected. In our set-up, on the contrary, a richer strategy space of
intermediaries allows entrants to offer contracts which affect negatively only the incumbents (by
inducing low action on the part of the agents), as the entrants can control the implicit rate of
return required on the contracts so as to guarantee themselves non-negative profits.



the interpretation of the ‘high income state’ (resp. ‘high action’). We think of the
high action as an action which helps preventing insolvency, that is reducing the
probability of the low income state.

As standard in moral hazard environments, we use the properties of large economies.
In particular, the Law of Large Numbers allows us to identify m, with the fraction
of agents which observe the realization wy when producing action e (see Al-Najjar
(1995), Sun (1998)).

Prior to the beginning of time, intermediaries strategically design contracts. Each
intermediary h can design and issue J”* contracts, and J is the set of contracts
issued overall. A contract prescribes a set of transfers from the intermediary to the
buyer (possibly negative) conditionally on publicly observable variables. Formally,
a contract j € J is a vector &’ representing the payoff at each date, 0 and 1, and
state, H and L. Intermediaries can also make a contract divisible allowing agents
to buy fractions A; € [0,1]. A complete specification of contract j is represented by
D7 = {d’, A;}, where A; (the set of admissible ;) is either {0, 1} (indivisible) or [0, 1]
(divisible).® Let D" = (D7)7"; denote the set of contracts issued by intermediary h.

Intermediaries maximize profits. Contractual relationships are non-exclusive, as
intermediaries cannot condition payoffs to the agents’ trading positions.

In such an economy contracts have both an insurance and a credit component
which interact with non-exclusivity. This is indeed the case in markets for unsecured
and partially secured credit, which motivate our analysis. Consider for instance the
credit card market (see Ausubel (1997)). In this market, because contracts are non-
exclusive, agents accumulate credit by engaging in multiple contractual relationships
(multiple credit cards). Agents are in general exposed to private income risks and,
as a consequence, they frequently let credit card accounts go delinquent. Credit
card companies often simply chargeoff the delinquent accounts, thereby extending
a form of private insurance provision to their debtors. Credit limits and implicit
insurance provisions are designed by credit card companies for an environment in
which contracts are non-exclusive and agents hold multiple credit accounts.

In order to simplify the analysis, while capturing the fundamental properties of
unsecured and partially secured credit markets, we consider two special cases, and
deal separately with credit limits and private insurance provisions.

In the first economy, which we call the pure insurance economy, private default
provisions are contractually specified, but we restrict credit limits at time t = 0 to
be exogenous. In fact, without further loss of generality, we normalize the agents’
borrowing position at 0.° Therefore, such an economy is simply a standard insurance

8As it turns out, only one type of contract will be made divisible in equilibrium (the latent
contracts in the high action equilibria); we will often refer to a contract only by its transfers d’,
intended to be indivisible unless specified otherwise, to save on notation.

9The normalization in fact amounts to letting w denote income net of repayment of the amount



economy with moral hazard. In the second economy we analyze, which we call
the credit economy, we restrict instead state L to represent the default state, in
which agents consume an exogenous amount wy, that is, their endowment or a
consumption provision exogenously determined by bankruptcy laws. On the other
hand, in this economy credit limits are determined endogenously, agents borrow to
finance consumption at time 0, and repay their debt at time 1 in state H.

In fact, the insurance and the credit economy turn out to be essentially equivalent
in terms of our analysis and results. Therefore we proceed first with the analysis
of the pure insurance economy because it is this economy that has been studied
in the literature to which we mean to compare our results: Arnott-Stiglitz (1993),
Hellwig (1983) and Kahn-Mookerjee (1998). In Section 4 we will then show how all
of our results extend to the unsecured credit economy. We will also provide some
simulations to show that the results extend to the general economic environment
introduced in this section in which both the insurance and the credit dimension are
jointly analyzed.

3 Insurance Economy

Consider the pure insurance economy, in which agents only consume at time 1.
We first introduce the definition of equilibrium we shall use in this paper: equi-
librium with non-exclusivity. Given the set of contracts issued by intermediaries,
agents choose which contracts to buy. This determines their consumption alloca-
tion. Agents also choose an action. Anticipating the choices of agents, as a function
of the set of contracts they are allowed to trade, intermediaries strategically choose
which contracts they issue, to maximize profits.*°

The problem solved by agents can be formally described as follows. Each agent
chooses an action e € {a, b}, portfolio choices A = {\; € A;};c;, and consumption
¢ = (¢, cy), to maximize:

meu(ey) + (1 — me)u(er) —e (1)
subject to . '
c:w+z>\jdj, given D’ j € J. (2)
jeJ

Note that if A; = {0,1} agents can either buy or not buy contract j; they cannot
buy just a fraction, although they can buy multiples if the same contract is issued

borrowed at time 0, and similarly to let d’ denote contract’s j payoff net of repayment of the
amount borrowed at time 0.

10We restrict the definition of equilibrium to the symmetric case in which all agents behave
identically. This is just for the sake of notation, and we do not in fact make such an assumption
in the analysis.
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by more than one intermediary. In other words, while we model non-exclusivity
as a form of inability of each intermediary to observe agents’ trades with other
intermediaries, we assume that each intermediary does observe its own aggregate
trades with each agent.

The problem solved by intermediaries can be described as follows. Intermediary
h € H chooses D" = (Dj)jil to minimize:!'!

> (medy + (1= m)d?) Ay (3)
jeJh
subject to:
e, A solve (1)-(2), (D" )pen given. (4)

Note that intermediaries effectively play a simultaneous game by choosing the struc-
ture of contracts they trade.

Definition 1 (Equilibrium) An equilibrium with non-exclusivity is an array
<e N\ ¢ (D" yen >

such that

i) <e, A c> mazimize (1) subject to (2) given D = (D")pen;

ii) D" minimizes (3) subject to (4), for any h € H.

This definition of equilibrium (with a strategic component in the intermediaries’
choices) has been used in different contexts by Rotschild-Stiglitz (1976), Arnott-
Stiglitz (1993) and many others.

3.1 Characterization

We are now ready for the characterization of equilibria with non-exclusivity.!? We
will first derive conditions under which equilibria implement the low action (Proposi-
tion 1). We will then show that in general, whenever equilibria with non-exclusivity
implement the high action, i) agents trade multiple contracts at the equilibrium; i)
such trades are necessarily sustained as an equilibrium by other contracts which are
issued but not traded (and are therefore called latent contracts, following Hellwig’s

1We implicitely assume that intermediaries have large enough income to avoid bankruptcy
issues. Note also that they do not need to be risk averse: profits in fact are deterministic because
of the Law of Large Numbers.

12 A1l proofs are collected in the Appendix.
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terminology); 4ii) latent contracts operate as a barrier to entry and hence guarantee
positive profits to intermediaries (Propositions 2 and 3).

We illustrate our analysis and most of our results graphically. Consider Figure
1. Point w is the no trade allocation at which consumption coincides with income
in each state. The straight lines from w represent the fair price lines (equivalently,
the zero profit lines): the steeper line has slope —(1 — m,) /7, the (negative of) the
fair price of insurance conditionally on action b, while the less steep line has slope
—(1—=m,)/m,, the (negative of) the fair price of insurance conditionally on action a.

Let C denote the subset of consumption allocations (¢, cy) > 0 which satisfy

cr, > wr,
1—m CH — WH 1—m
¢ < < .
Tq L — WL Ty

It contains all allocations which involve positive insurance on the part of the agents
at prices which are not more expensive than the fair prices when the agents choose
action b, and not cheaper than the fair prices when action a is chosen. In figure 1,
C' coincides with the area contained between the two (zero profit) lines from the no
trade allocation w. Any equilibrium allocation must be contained in C' (otherwise
either profits are negative or there is always room for a profitable contract to be
issued).

Proposition 1 Define A =a —b. If
mou(cy) + (1 — mo)u(er) — u(mey + (1 —mp)er) — A <0, foranyce C (5)

then there exists a unique equilibrium allocation with non-exclusivity characterized

by:
cy =cp =mwy + (1 —m)w, and e=0b.

We call these equilibria low action equilibria. With the help of figure 1 we can
provide an illustration of the proposition. Consider an allocation like A in the
figure, at which agents choose action a. Such allocation can never be sustained as
an equilibrium for the preferences represented in the figure. Rather than consuming
allocation A and choosing action a, agents would strictly prefer to buy additional
insurance at the price (1 — m,)/m, reaching allocation B, and choose action b. But
Proposition 1 requires this to hold for any consumption point in C' (condition (5)).
Under this condition then no allocation in C' with high action can represent an
equilibrium, because at such an allocation any intermediary could make positive
profits with a contract selling insurance at a price slightly higher than (1—m,)/7,. On
the other hand, insurance contracts at the price (1 — m,)/m, can never make losses.

12



We conclude then that, under the conditions of Proposition 1, an equilibrium is
necessarily represented by action b and the consumption allocation which is preferred
by agents facing a fair insurance price conditional on action b, (1 — m,)/m,. Such an
allocation is obviously ¢’ in the figure, the full insurance allocation conditional on
action .

< Figure 1 >

Condition (5) is satisfied for a robust set of economies, which therefore have only
low action equilibria. To see this, consider an economy with logarithmic preferences,
u(c) = In(c). For such an economy, condition (5) can be written as

exp{—A} <CH> "< (1 —mp) +m (CH) , forallceC
cr, Cr
It can be immediately shown that such a condition is in fact satisfied for A high
enough. Also, locally perturbing preferences around the logarithmic formulation,
condition (5) can be satisfied for a robust set of economies.

Proposition 2 Suppose that, for an open subset of consumption allocations (cp,cy) €
c,
mou(cen) + (1 — ma)u(er) — u(mey + (1 — mp)er) — A > 0; (6)

then any equilibrium allocation in pure strategies satisfies

mau(cn) + (1 — m)u(er) — u(mpey + (1 —mp)cr) — A =0 (7)

with e = a.*

We call these equilibria high action equilibria. Equation (7) defines the locus of
allocations such that, when associated with the high action, agents are as well off as
they would be buying the optimal level of additional insurance at price (1 — )/,
and switching to e = b. The properties of high action equilibria can be illustrated
with the help of figure 2, in the case of logarithmic preferences (but see the Appendix
for formal proofs).

< Figure 2 >

13The case in which (6) is satisfied for a zero measure subset of C' is non-generic in the parameters
of our economy, as it is immediately demonstrated by locally perturbing A. We refer to the
Appendix for a discussion of this case.
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With logarithmic preferences, property (7) becomes

exp{—A} (Z)M =(1—m) +m (CH> )

cr

For A small enough such an equation has two solutions in cp/cp, represented in

the figure by line (7) and line (7). We proceed now to show that any high action

equilibrium must lie on (7). From any allocation in the interior of the cone, in fact,

another allocation on (7) preferred by agents can be reached with a contract making

non-negative profits. The same is obviously true for allocations on (7). Finally, any
allocation lying outside of the cone satisfies m,u(cy) + (1 — m,)u(cr) — u(mpen + (1 —
m)cr) — A < 0, and hence cannot be supported as an equilibrium with high action.

An allocation such as ¢* on (7) may be supported as an equilibrium even if
divisible contracts offering positive or negative insurance at price (1 — mp)/m, are
also issued. At any allocation on (7), consider again ¢* for instance, agents are
by construction indifferent between choosing action a, and moving to allocation ¢
with action b. But since allocation ¢’ is the most preferred allocation which can
be reached from ¢* with a contract which allows the agents to buy any amount
of insurance (a divisible contract) at price (1 — m,)/m,, we can assume that such
contracts would remain untraded if issued (latent); moreover, we can assume that
such contracts are in fact issued as they guarantee non-negative profits to the issuer.

Latent contracts are a necessary component of equilibrium. Consider an agent
trading two contracts to consume ¢* in equilibrium: the first takes him /her from w to
m, and the second from m to ¢*. Without the latent contract, another intermediary
could offer a contract which takes the agent from m to some point ¢, which the
agent prefers to ¢, and possibly to the allocation he/she can reach buying all three
contracts offered. But with the latent contracts, as the agent reaches a point outside
the area defined by (7), he/she can do even better by getting more insurance and
switching to action b. If, and only if, the latent contracts are issued, then, the
intermediary offering the deviation contract makes negative profits.

Let J; denote the subset of the set of contracts J which contains contracts
actively traded in equilibrium, i.e., contracts j such that A; > 0. Our main charac-
terization result regarding high action equilibria is the following.

Proposition 3 At a high action equilibrium, each agent actively trades multiple
contracts:
the cardinality of Jy is > 1,

1A condition on the parameters is needed to guarantee that the cone from the origin generated
by these two lines does not include the no trade point, w, as in the figure; such a cone, however,
always lies north-west of the 45° line.
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all of which guarantee positive profits to the intermediaries offering them:
Tadly + (1 — ma)d), < 0, Vj € Ji.

To illustrate the first result of Proposition 3, note that for an allocations like ¢*
in Figure 2 to represent an equilibrium, it is necessary that agents actually trade
multiple contracts; there are two in this case: the first takes agents from w to m, and
the second from m to ¢®. Such contracts are constructed, in fact, to prevent the two
intermediaries which are active in equilibrium from deviating and charging a higher
price for their contract. They have the property that agents are indifferent between
buying either one or both of them. Therefore, a deviation which worsens the terms of
trade of one of the contracts would have the effect that such a contract is not traded.
The crucial property which prevents the deviations of the incumbent intermediaries
is that the indifference curve for action a through ¢* cuts the implicit insurance price
line, connecting the no trade allocation point w with the consumption allocation ¢?,
twice: at ¢* and at m. A single intermediary offering both contracts and allowing
agents to consume at the same allocation c¢*, with no other active intermediary,
would not sustain the equilibrium as he/she could deviate and increase profits by
charging a higher price for insurance.!® As for the latent contracts, there must
be at least two intermediaries, each selling a divisible contract for a large enough
quantity of insurance: agents can then always buy the optimal amount in response
to any entry and the intermediaries selling the latent contracts do not have profitable
deviations.

We can finally see on Figure 2 why positive profits are necessary in equilibrium.
The only allocation sustained by contracts making zero profits and lying on (7) is
cf?. To be an equilibrium for some number of active intermediaries n > 1, as we just
argued, the indifference curve should cut the fair price line, with slope (1 — 7,) /74,
twice: at ¢ff = w +d and at w + “=1d.'® In the limit, as n — oo, the indifference
curve should be tangent to the fair price line. But with action e = a, indifference
curves have a slope (1 —m,)/m, at full insurance and a steeper slope in the region of
underinsurance, as at cf’. In this region, then, they can only cut the zero profit line
once from above. Therefore cf’ cannot be supported as a high action equilibrium
with any number n of active intermediaries. The same argument used to show that
multiple contractual relationships are necessary at high action equilibria imply that

15Tn general there can be many equilibria with different numbers of active intermediaries: in the
limit as such number goes to infinity, each intermediary offers a negligible quantity of insurance
and the price of insurance equates the (negative of the) tangent to the indifference curve at the
equilibrium allocation.

16We are here implicitly assuming that each of the n intermediaries offers an identical contract
to the agents. This is the case since in equilibrium agents must be indifferent between buying the
n contracts or any n — 1 of them.
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cl? cannot be supported by only one active intermediary; such an intermediary would

deviate to a contract with positive profits, along (7).

High action equilibria do exist. We can easily show this by considering an econ-
omy with logarithmic preferences, u(c) = Inc. By Proposition 2 a high action equi-
librium necessarily lies on (7). In the logarithmic case, we have repeatedly argued,
(7) is the lower edge of the cone defined by

exp{—A} (Z)ﬂ (1 —mp) +m (CH>

cr

We will first construct a limit equilibrium, in which the number of active interme-
diaries, n, tends to infinity.!” In this case each agent’s indifference curve at the
equilibrium allocation must be tangent to the price of insurance. To demonstrate
the existence of such an equilibrium, therefore, it suffices to show that there exists
an allocation on (7) with this property, that is, such that the indifference curve
through the allocation is tangent to the price line from the endowment w to the
allocation. But, as a consequence of homotheticity of preferences, the marginal rate
of substitution is constant along any ray from the origin, in particular along (7).
Moreover, the marginal rate of substitution along (7) is greater in absolute value
than (1 — 7,)/m,, since (7) is steeper than the full insurance line. It is also smaller
than (1 — ) /7, whenever the cone defined by (7) has a non-empty interior (the
generic case). This is the case since, when the cone has a non-empty interior, (7) is

less steep than the line cy = frlbzlﬂ_bg; cr, the singular solution of (7) when the cone

collapses into a line, along which the marginal rate of substitution is (1 — ) /.
We conclude that it is always possible to find a price line from the endowment w,
with slope p in absolute value, 17:“‘ <p< i —%t which cuts (7) tangentially at the
indifference curve; and therefore a high actlon equlhbrlum exists in the limit case
with n — oo.

Equilibria with a finite number of active intermediaries, finite n, can now be
constructed for lower insurance prices, with the only caveat that integer constraints
must be satisfied.

Note also that our analysis of the logarithmic economy demonstrates that in this
case aggregate equilibrium profits for intermediaries increase with the number of
intermediaries which are active at equilibrium.

We turn now to discuss how our characterization of equilibria for economies
with dichotomous action extends to economies with continuous action variables, in
which for instance the action variable takes the interpretation of costly effort in the

17This example is essentially taken from Hellwig (1983). We report it here for completeness, as
Hellwig’s paper is not published and might not be easily available to the reader.

16



success of an investment. Our analysis concerning low effort equilibria is immediately
extended to economies with a continuous hidden action variable and non exclusive
contractual relationships. If the support of the action variable is continuous and
connected, e.g., the interval [b, a|, and the dependence of the probability distribution
of income on the action is smooth, in fact low effort equilibria, characterized by the
full insurance allocation and the minimal action b, arise precisely under condition
(5).

The characterization of equilibria in which an action strictly higher than b is
supported is difficult. Our analysis of the dichotomous case shows though that high
effort equilibria are supported when a discontinuity arises in the agents’ choice of
action as their allocation is parametrically varied. The construction of high effort
equilibria in the dichotomous case in fact requires latent contracts, which operate by
inducing ‘large’ discontinuous shifts in the agents’ behavior as a consequence of the
entry of a contract which deviates from the equilibrium. Such discontinuities follow
in general from the non-convexity of the agents’ choice problem. More precisely, our
analysis indicates that high effort equilibria could be supported, for economies in
which the unobservable action lies in a continuous domain, provided assumptions
on the map from the action to the probability distribution of income (concavity of
the preference index is naturally maintained) are made which guarantee that the
agents’ objective function lacks concavity in the appropriate range of consumption
allocations (the lack of connectedness of the domain of the action variable would
also do, as would the lack of continuity of the probability distribution of income as
a function of the action).

3.2 Welfare

We are now ready to study the welfare properties of equilibria with non-exclusivity.
In the class of economies we study in this paper two forms of moral hazard arise.
First, the choice of action e on the part of the agents is private information. Sec-
ond, the choice of trades on the part of the agents is also private information. We
introduce therefore two different appropriate definitions of optimality.

At an incentive constrained optimum the planner does not control the effort
choice, but does control the agents’ trade. If equilibria with non-exclusivity were in-
centive constrained optimal, then the unboservability of trades, the non-exclusivity,
would not matter in equilibrium. We will show that in general non-exclusivity mat-
ters; it introduces an externality in equilibrium, and equilibria are not incentive
constrained optimal.

At a third-best optimum, instead, the planner controls neither the effort choice,
nor the agents’ trade. The planner faces in fact the same observability constraints
that intermediaries face in equilibrium.
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More precisely, at an incentive constrained optimum the planner chooses the
agents’ action, the consumption allocation and the set of contracts to be traded, to
maximize agents’ utility subject to: the definition of consumption, equation (9), the
condition which guarantees a given aggregate amount k of profits to intermediaries,
equation (10), and the incentive compatibility constraint, equation (11). We are only
interested in the non-trivial case in which the high action, e = a, can be supported at
an incentive constrained optimum. We restrict attention to this case:'® the incentive
constraint guarantees that agents have no incentives, at the prescribed consumption
allocation, to deviate and choose instead e = b.

Definition 2 (Incentive constrained optimum) An incentive constrained opti-
mum supporting e = a 1S an array

<c,d>
which mazimizes
mou(cn) + (1 —m)u(er) —a (8)
subject to:
c=w-+d 9)
Tady + (1 — 7ma)dp = —k (10)
and
ot (cp) + (1 —mg) u(ep) — mpu (eg) + (1 —m) u(cr) — A > 0. (11)

Note that the amount of aggregate intermediaries’ profits, k, parametrizes the
frontier of incentive constrained optima.

An incentive constrained optimum supporting action e = a cannot be decen-
tralized by an equilibrium with non-exclusivity. In other words, non-exclusivity has
relevant welfare effects, because it introduces an externality. Figure 3 illustrates
graphically this point for the incentive constrained optimum associated with zero
profits, but the argument extends to k& > 0. Let u® denote the indifference curve
conditional on action e being chosen; we have drawn them so that u® and u® have the
same expected utility, and hence the unconditional indifference curve is represented
by the lower envelope of u® and u’. With ¢ we denote the incentive constrained
optimum allocation. Since 1;—:” > =M the marginal rate of substitution at any

Y
a

18 A sufficient condition for the existence of incentive constrained optima supporting e = a, for
instance, is the following:

maw(wrg) + (1 — o )u(wy) — u (mywp + (1 — mp)wr) > A.
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point is higher on u” than on u® Any point in the shaded area in the figure can
then be reached from ¢ with a contract making positive profits, and is preferred by
agents to ¢, This proves that ¢ cannot be an equilibrium with non-exclusivity.

< Figure 3 >

Equilibria with non-exclusivity then are not in general incentive constrained
optimal, for those economies in which constrained optimal allocations support the
high action, e = a. Non-exclusivity introduces an externality which is distinct from
the externality caused by the non-observability of the action e.

At a third-best optimum, the planner does not control the agents’ trades. There-
fore the incentive compatibility constraint is more restrictive in this case: it must
guarantee that agents do not have an incentive to deviate jointly from the prescribed
action and from the prescribed consumption allocation. We continue restricting at-
tention to the case in which the high action, e = a, can be supported at an optimum;
the condition in footnote (18) is sufficient also for this the case of third-best opti-
mum. When contemplating a deviation to e = b, agents anticipate being able to
supplement the prescribed consumption allocation with any feasible trade at fair
odds, that is they anticipate facing insurance opportunities at price (1 — ) /.2

Definition 3 (Third-best optimum) A third-best optimum supporting e = a is
an array
<cd>

which mazimizes (8) subject to: equation (9), equation (10), and

mou(cn) + (1 —m)u(er) — u(mpeny + (1 — mp)en) — A > 0. (12)

9Tt may be interesting to characterize the payoffs {dj/} of the contract that makes positive
profits when coupled with the incentive constrained optimal contract. Since agents when buying
only {d’} in equilibrium are indifferent between e = a and e = b (the incentive constraint is easily
shown to be binding), there exists a contract d7" with the following properties:

-/

° d{ >0, d?; <0, and md{; + (1 = m)d} = —e (small enough),
e agents prefer d/ + d’ to di.

The first property states that contract d7" offers positive insurance and makes profits € (i.e.,
the price of the insurance is less than fair for the agents). The second property guarantees that
agents nonetheless prefer to buy the combination of contracts ¢’ and d’ " rather than the incentive
constrained optimal contract d? by itself.

As a consequence, if both {d’ ,dj,} are issued, agents choose action e = b, the intermediary
issuing d’ makes negative profits, while the one issuing d’ " makes positive profits.

20The implicit price of insurance in case of deviation is arbitrary. While this is a delicate issue,
it has no impact on our analysis.
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Note that the incentive constraint, equation (12), coincides with the condition
which guarantees existence with high action equilibria, equation (6). Therefore,
for those economies for which low action equilibria arise, no third-best optimum
supporting the high action, e = a, exists. In that case then any third-best optimum
can only support action b, and the planner cannot do any better than offering
full insurance at fair prices. We conclude that low action equilibria are third-best
optimal. Note that even though third-best optimal, the inefficiency associated with
low action equilibria is quite severe. For a robust set of economies, for instance, the
following three properties hold simultaneously: i) all equilibria are low action (hence
they implement e = b); ii) at the incentive constrained optimum allocation, e = q;
i) if no contract were offered (i.e., at autarchy), agents would choose e = a.!

The following result, the main one of this section, concerns third best optimal
allocations which support the high action.

Proposition 4 High action equilibria with non-exclusivity are third-best optimal.

In order to understand the third-best optimality of high action equilibria it is con-
venient to characterize the third-best optimum frontier. The frontier is parametrized
by the aggregate profits of intermediaries, k& > 0. Consider figure 4 (the figure is
drawn for logarithmic preferences, but the argument extends). It is straightforward
to see from the definition that third-best allocations supporting the high action
must belong to C, and lie on (7). Furthermore, moving along (7) north-east of A,
towards B, one moves along the third-best frontier in the direction of allocations
preferred by agents. In other words, allocation B in figure 4 is a third-best optimum
associated with smaller profits k than allocation A (cf is the third-best optimal al-
location preferred by agents, associated with zero profits for intermediaries, k = 0).
We conclude that high action equilibria are third-best optimal, as, by Proposition
2, they must necessarily lie on (7).

This result may require an explanation. Proposition 2 shows that high action
equilibria are supported by latent contracts and require positive profits for the inter-
mediaries. Therefore, high effort equilibria never decentralize cf’. As a consequence,
high effort equilibria induce a distortion of the equilibrium price of insurance; more
specifically, agents face in equilibrium less than fair insurance odds. Consider figure
4, for instance: an equilibrium allocation such as B is supported by an implicit
insurance price q > 1;& How can third-best optimality be maintained despite this
price distortion? The answer is that relative prices do not determine the agents’
consumption allocation at equilibrium, the incentive constraint does (the incentive

21'We leave the details of the proof of this statement to the reader. It follows from noticing that
i1) and %) hold generically for economies with logarithmic preferences for which (5) (and hence 1)
are satisfied, and that the result is mantained under small perturbations of preferences.
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constraint (12) is binding at any high action equilibrium allocation). In other words,
prices do not matter as agents’ insurance positions are ‘rationed’ in equilibrium.

We can illustrate this point with the help again of figure 4. The implicit in-
surance price agents face at allocation B is ¢, and intermediaries make profits & (in
the figure, k is the length of the segment BC multiplied by (1 — 7,)). Suppose now
that agents pay the lump-sum amount k to intermediaries out of their budget set,
but face no distortion in the implicit insurance price. The budget set of agents after
the lump-sum transfer to intermediaries is represented by the line passing through
w =w— ﬁk, with slope (1 —m,/m,. The resulting third-best optimum allocation
is therefore B, and the price distortion does not introduce any inefficiency.??

3.3 Discussion

We have shown that, in a hidden action model with non-exclusivity, the optimal
action is not implemented in equilibrium for an open set of economies, and, for the
economies in which it is implemented, agents have multiple contractual relationships
and intermediaries make positive profits.

These results differ from the those reached by Kahn-Mookherjee (1998) (hence-
forth KM), Arnott-Stiglitz (1993) and Hellwig (1983) (henceforth ASH). In this
section we attempt to explain such differences.

The possibility of either low or high action equilibria is a robust result, as it
arises in all the different models (ours, as well as KM and ASH). All these papers,
as we do, consider economies in which the action choice is dichotomous. But high
action equilibria in KM are always associated with zero profits for intermediaries, a
result opposed to ours.

It is the different structure of the game that generates different equilibria. There
are two main features which distinguish the strategic interaction of intermediaries
postulated by KM and ours: while we study economies in which intermediaries de-
sign contracts simultaneously, KM i) postulate a sequence of bilateral trades between
each agent and the intermediaries, and i) allow agents to design contracts, which
agents themselves offer to the intermediaries in a pre-specified sequence (offers are
take-it-or-leave-it, each intermediary can only accept or reject an offer).

We want to argue that it is the agents’ bargaining power, due to their abil-
ity to design contracts and make take-it-or-leave-it offers, which drives KM’s zero
profit result (differently from what they expected; see footnote 5 and section 6 in
KM). The sequential nature of the offers is certainly not sufficient to generate zero

22Even in the general economy in which agents consume at time ¢ = 0 high action equilibria
are third-best efficient. The distortion on the price of insurance has no effect on the marginal
condition which determines borrowing and lending, again because agents are ‘rationed’ in the
insurance market.
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profits in equilibrium. Suppose in fact we maintain KM’s sequential structure, but
modify the contract design mechanism, so as to allow the intermediaries to make
take-it-or-leave-it offers to the agents, rather than the opposite. In this case, in a
subgame perfect equilibrium, it will never be the case that the first intermediary
offers the contract which makes zero profits; he could in fact offer any contract
which corresponds to a Nash equilibrium of the sequential game studied in our pa-
per, thereby guaranteeing positive profits. In fact, the sequential structure of offers
allows the first intermediary in the sequence to do better in general and extract
all surplus, thereby exploiting both the barriers to entry which, as our analysis has
demonstrated, endogenously arise in markets for non-exclusive contracts, and the
bargaining power due to his position in the sequence of offers.

In other words, our and KM’s analysis of markets for non-exclusive contracts
can be interpreted to show that: i) competition of intermediaries in the design of
contracts (and implicitly in their prices) is not sufficient to drive profits to zero;
but ) if (and only if) agents are endowed with the whole bargaining power in the
contractual relationships, intermediaries in equilibrium cannot exploit any market
power by constructing barriers to entry.

As we argued in the Introduction, ASH study the same economy as we do, with
intermediaries simultaneously designing contracts. They restrict the strategy space
of intermediaries to contracts which offer positive insurance, i.e., to contracts whose
payoft in state L is non-negative, d; > 0. Even though contracts offering negative
insurance are never traded in equilibrium, the restriction of the strategy space in
ASH is not without loss of generality. We argue that such restriction expands the set
of equilibria which can be supported by latent contracts. Suppose in fact that some
allocation, e.g., ¢ in figure 5, is supported by a latent contract which, added to
the allocation ¢, induces an allocation ¢? (by construction the agent is indifferent
consuming ¢ with action a and consuming ¢ with action b).

< Fligure 5 >

Suppose also that at ¢® the agent is over-insured, i.e., ¢ < 2, as is the case in
figure 4, where ¢ is below the 45° line. Such a latent contract is never part of an
equilibrium if negative insurance contracts are allowed, because such a contract can
be profitably introduced that would be added to ¢ by the agents, i) inducing action b
on the part of the agents, and thereby i) negative profits for the intermediary trading
the latent contract (in figure 5, e.g., such contract supports the allocation ¢ when
added to ¢?). In ASH’s environment, on the contrary, many equilibria are supported
by such latent contracts (see Hellwig (1983), in particular, for a characterization).
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4 Credit Economy

Consider now the credit economy, in which agents in state L consume wy. The
problem solved by agents can be formally described as follows. Each agent chooses an
action e € {a, b}, portfolio choices A = {)\; € A,};e;, and consumption ¢ = (co, cg),
to maximize:

u(co) + meu(ey) + (1 — me)u(wy) — e (13)
subject to
co = wo+ Y Nd) (14)
jeJ
cy = wg+ Y N\dy. (15)
jeJ

Intermediaries offer contracts characterized by a loan at time 0 in amount ),
requiring a repayment dj; when the agent is not in default, that is, in state H.

Formally, intermediary h € H chooses D" = (D’ )}]; to minimize:*
> (df + mediy) N (16)
jeJh

subject to
e, A solve (1)-(2), (D" )pen given.

We assume wy < Wiwa to guarantee that agents will borrow in equilibrium rather
than lend.

We argue that the pure insurance economy studied in the previous section and
the credit economy introduced here are equivalent. More specifically, for the credit
economy as well, equilibria are either low or high action; high action equilibria are
sustained by latent contracts, which guarantee positive profits for the intermediaries,
and by multiple active contractual relationships; moreover equilibria are incentive
constrained inefficient but third best efficient.

All this should become apparent to the reader by studying, for the credit econ-
omy, the condition analogous to (6), that is, the incentive constraint associated with
third best optima. We will derive here this condition and then limit our analysis
to pointing out the formal equivalence between the pure insurance and the credit
economy.

23We maintain the assumption that intermediaries have large enough income to avoid bankruptcy
issues (see footnote 11).
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For the credit economy, latent contracts are contracts which provide the agent
with credit at a price 1/m,. Such contracts necessarily guarantee non-negative profits
for the intermediaries offering them. An equilibrium allocation with high action
therefore has the property that it must be (weakly) preferred to the allocation an
agent could reach by choosing action e = b and buying additional credit at price
1/mp. Formally,

1
u(co) + meu(ey) > maxu(co + do) + mu(cyg — —do) — A’
T

where A" = a — b+ (71, — m)u(wy) denotes the relative costs associated with the
high action in this economy, an exogenous constant as in the case of the pure insur-
ance economy. It is also straightforward to show that the optimal deviation when
choosing the low action e = b, called dy, is such that ¢y + dy = cyg — Wibdo; that is,
following a deviation to the low action, agents use latent contracts to smooth per-
fectly consumption at time 0 and at time 1 in state H. It follows that the incentive
compatibility constraint, i.e, the condition analogous to (6), for the credit economy
can be written as:

T

u(co) + mauley) — (1 + Wb)u(l n ﬂbco + T

The formal analysis of equilibrium characterization now proceeds essentially as
in the case of the insurance economy, but in the space of consumption allocations
(co,cy) rather than in the space (cp,cy). Let C” denote the set of allocations
(co, cyr) > 0 which satisfy

Co = Wy
1 c — W 1
-~ < H H <=
Ta Co — Wy Ty

Then, for parameter configurations such that there exists no allocation (g, cy) €
C’ satisfying (17), the only equilibrium is a low action equilibrium with perfect
smoothing: e = b, ¢y = cy. Otherwise, as in the pure insurance case, we have high
action equilibria. Such equilibria must satisfy conditions similar to those derived
for the pure insurance economy. First, the incentive constraint (17) will be binding
(otherwise another profitable credit contract can be introduced with agents still
choosing the high action). Furthermore, in order to limit the market power of active
intermediaries, multiple contracting is needed such that a single intermediary does
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not contribute a net surplus to the agent (the local satiation or double intersection
between the price line and the indifference curve that we have seen in Proposition 3).
At any such equilibrium intermediaries necessarily make positive profits. In fact, the
marginal rate of substitution between ¢y and cy is always greater than 1/m, above
the 45° line, i.e.; at all incentive compatible allocations. Therefore the zero profit
point on the third best frontier cannot satisfy the ‘local satiation’ condition.

Finally, it is straightforward to show that high action equilibria are third best
but not second best efficient.

5 The General Economy with Credit and Insur-
ance

As we argued in the Introduction, contractual relationships in markets for unse-
cured credit have both relevant credit and insurance components. We have studied
separately an insurance and a credit economy for the sake of simplicity. Analytical
results for the economy with both credit and insurance, that is for the general econ-
omy introduced in Section 2, are hard to derive. In this section we briefly report on
some computations we have performed for specific parameter values, with the aim of
showing that our analysis carries through for this more complex class of economies.

Consider logarithmic preferences, u(c) = In¢, and fix arbitrary parameter values:
(wo, wy, W, T, ™, a — b) = (5.0,12.0, 2.0, .5, .2, .1).

We then proceed as follows.?* We first solve for the agent’s equilibrium choice
of borrowing at time ¢ = 0, dy, as a function of (¢, cy), and conditionally on the
agent also choosing the high action e = a. We then substitute the solution into the
incentive constraint, the constraint analogous to equation (6), and into preferences.
By looking at such indirect utility functions and incentive constraints, effectively
we reduce the consumption space to (c¢p,cy). This procedure has the advantage
that results can be directly compared to those of the insurance economy, analyzed
in detail in Section 3. The incentive constrained region in the space (cp,cy), for
our parametric example, is shown in Figure 6. In the insurance economy, with
logarithmic preferences, this set is a cone from the origin; in the general economy
here it is still a cone, but translated from the origin. Also, indirect indifference
curves on the space (cp, cy) are regularly shaped and quasi-concave.

< Figure 6 >

Finally, we have computed an equilibrium, in the limit case when n — oo (the

24We only sketch our procedure here. Details are available in an Appendix posted at
http:\\www.econ.nyu.edu) \user\ \bisina.
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number of active intermediaries), following the example by Hellwig reported in our
analysis of the insurance economy.

At the equilibrium (see figure 7) the implicit insurance price, the slope of the line
from w — dj to the equilibrium allocation ¢*, is less than (1 —m, /7, in absolute value,
and therefore intermediaries make positive profits. Also, as in the pure insurance
economy (and the credit economy), there is no equilibrium at which intermediaries
make zero profits.

< Figure 7 >

6 Conclusions

Our analysis of the hidden action model in economies in which contractual relation-
ships are non-exclusive has shown that equilibria in such environments have several
stylized properties that have been associated with unsecured credit markets. In
particular, when the high action is supported, agents enter in equilibrium multiple
contractual relationships and intermediaries guarantee themselves positive profits.

We conclude here by discussing some possible extensions with the intent of better
understanding the implications of this class of models with respect to default rates
and the size of the market.

A model with endogenous borrowing and lending positions can generate in equi-
librium a negative correlation between the amount borrowed and the action chosen
by the agents, as a consequence of exogenous changes in the rate of return on bor-
rowing and the insurance price. An exogenous reduction in the rate of return and
in the price of insurance induces higher borrowing and possibly higher insurance in
equilibrium. In such a model, in fact, agents smooth perfectly their consumption
over time: non-exclusivity implies that any equilibrium contract must be immune
to deviations in the form of pure borrowing and lending contracts, whose rate of
return is constant and hence independent of the agents’ action choice. This in turn
might tighten the agents’ incentive constraint and make it more difficult to sustain
a high action. In an economy with a continuous action variable and with enough
non-convexity of the agents’ choice problem to support in equilibrium actions higher
than the minimal action, the agents’ choice of action at equilibrium might be re-
duced. Since default rates are in our interpretation measured by the probability of
the low state, this would imply higher default rates.

The other fundamental stylized fact in the credit card industry is indeed the con-
temporaneous increase of the size of the market and of default rates. Delinquency
rates on credit cards exhibited cyclical peaks of about 2.75 percent before 1982, and
of about 3.5 percent after; similarly, chargeoff rates exhibited peaks of about 3.5
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percent before 1982, and of about 5.0 percent after (Ausubel (1997)). Such a behav-
ior of default rates in the credit card market, as a consequence of the burgeoning of
the market after deregulation, could then be explained in the context of this model.
The direct effect of the deregulation has been in fact to reduce the interest rates
of credit card borrowing from usury rates, thereby increasing the amount borrowed
by agents in equilibrium, from essentially an autarchic equilibrium in which credit
cards operated as means of payment rather than a credit instrument.

Similarly, such a model can explain the observed correlation between default
rates and the lack of information sharing institutions (Jappelli-Pagano (2000)). Such
institutions in fact better support quasi-exclusive contractual relationships and as
a consequence can more easily support high action choices, by restricting the set of
contracts available, and hence lower default rates.
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Appendix

We first sketch here a proof of existence in mixed strategies for completeness. The
proof follows the lines of Bisin (1998).

We let for simplicity A; = {0,1}, for all j, and leave the general case to the
reader. The agents’ optimal choice in problem (1)-(2) is described by a mapping
from {d"},ey into (e, A, ¢). Let this mapping be denoted 1. Then clearly, under the
assumptions on preferences, ¢ is upper-hemi-continuous.

We can now restrict the set of feasible contracts, without loss of generality as
follows: &} € [—wp,+wr], diy € [—wy, +wy], Vj € J. The strategy space of the
game played by intermediaries is then compact, and their payoff function is con-
tinuous in (e, \, ¢). Intermediaries rationally anticipate the map v of {d"},cy into
(e, A\, ¢). In fact, because there is a continuum of agents i € I, intermediaries ratio-
nally anticipate the convex hull of ¢ (see Bisin (1998)). Intermediaries’ profits are
then effectively an upper-hemi-continuous convex valued correspondence, since they
are a continuous function of ¢. The main theorem in Simon-Zame (1990) allows
finally to show that, for some selection of the intermediaries’ profit correspondence,
a Nash equilibrium in mixed strategies exists.

Proof of Proposition 1. Consider the allocations (cr, cy) satisfying

1—7Tb

raulen) + (1 — ma)uler) < myu <cH - J) (1= muler+d) — A, (18)

Ty

where
1—m b

d = argmax {m,u <cH — d) + (1 — m)ulcr +d)}.

T
By concavity of preferences, d is the full insurance contract (conditionally on action
b); substituting in (18), we obtain condition (5). No allocation (cz,cy) with high
action satisfying (5) can be sustained as an equilibrium because, for some small pos-
itive €, d' s.t. mydyy +(1—m,)d; = —e is a strict best reply to any contract d such that
¢ = w + d. Only the full insurance allocation, cy = ¢, = mwyg + (1 — m)wy, with
action b can be sustained in equilibrium. The equilibrium contracts D = {D7},c;
sustaining such allocation satisfy: myd} + (1 —m)d), = 0, and A; = [0,1],Vj € J. A
contract D’ such that i) mydy + (1 —m,)d}, = 0, A’ = [0,1], and i) d;, > 0 (‘positive
insurance’), is in fact a weak best reply to D. {

Proof of Proposition 2. If an open set of consumption allocations (cr,cy) in
C satisfy (6), there exists a non-empty set of allocations for which (7) is satisfied
(by continuity, since (5) is always satisfied when ¢;, = c¢g). No allocation with high
action for which (5) is satisfied can be a equilibrium (from Proposition 1). Suppose
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(6) is satisfied with strict inequality at some allocation (cp,cy) and sustained by
contracts
c=w+ Z @
jed
In the region of underinsurance the marginal rate of substitution is greater than the
zero profit rate, i.e.,

1—mgu(cy) 1—m,

if <cy.
T, U (cy) T, toescan

There is always then another profitable contract, d’, such that U(c+d',a) > U(c, a)
and U(c+d',a) > U(c+d',b).

However an allocation (cr,cy) which satisfy (7) could be sustained by a set of
contracts {d’} including not only those needed to reach the consumption point, i.e.,
{dj}j€J1 s.t. )

c=w+ Z d’,

jeN

but also ‘latent’ contracts that deter entry, i.e., {d}jcs—s—J s.t.

maxy;cfo,1] U(C + Z )\jdj, b) = U(C, CL).

JEJ2
If U(c+d,a) > U(c,a), then,

maxy, e, Ulc+d + N b) > U(c+d,a).

JEJ2
Here the following Lemma applies.

Lemma 1 The set of contracts sustaining an equilibrium with e = a must include
‘latent’ contracts {dj}jeJQ s.t. A\; =0, Vj € Jo; moreover any latent contract must
satisfy mpdy + (1 — mp)d, = 0, Vj € Js.

Proof of Lemma 1. If no latent contracts are issued, there always exists another
profitable contract, for any proposed allocation c¢. Suppose latent contracts provide
additional insurance at a price |d%;/d}| < (1 — m,)/m, for any j € Jo. Agents will
be indifferent between the candidate equilibrium allocation ¢, with high action a,
and the best allocation they can reach with the latent contracts, ¢ = argmax U(c/, b)
st. ¢ = ¢+ Y ey, Ajd?, which will be in the region of overinsurance (where the
marginal rate of substitution with low action is less than (1 — m,)/m,). But then
there exists a contract d’ selling negative insurance (i.e., d; < 0,dy > 0) with
|dgr/dr| < |dy/d}| < (1 —mp)/m, such that U(¢+ d',b) > U(¢,b) = Ule,a) (agents
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strictly prefer the low action allocation with latent contracts and the negative in-
surance). Also, agents prefer this to adding the negative insurance to ¢ with high
action, i.e., U(¢ + d',b) > U(c+ d',a). If such a contract is introduced, agents will
then buy all the contracts and choose low action. Any contract selling positive in-
surance with a slope less than (1 —m,)/m, will make losses, and d’, being the negative
of such a contract, will make positive profits. Suppose now the aggregate quantity
of insurance offered by such latent contracts is rationed so that agents cannot reach
the region of overinsurance, but only allocations either of underinsurance or of full
insurance. Then, in the first case, additional positive insurance at a price slightly
higher than (1 —m,)/m, is a profitable deviation; while, in the second case, any inter-
mediary selling part of the latent can unilaterally deviate to a profitable contract,
since the remaining quantity of the latent contracts will be insufficient to trigger the
agents’ reaction (even in the limit with an infinite number of intermediaries selling
each an infinitesimal amount of the latent contracts, given that the full insurance
point is not a point of tangency, i.e., of local satiation). A profitable deviation ex-
ists, then, for any candidate equilibrium supported by latent contracts at a price less
than (1—m,)/mp. The only equilibrium contracts that survive are those supported by
latent contracts at a price |d% /d}| = (1 — m)/m, for any j € J,. To trigger agents’
reaction for any possible entry, these contracts will be available in any quantity (i.e.,
they have to be divisible) up to a large enough maximum. To be a best reply for
intermediaries, the number of intermediaries selling the latent contracts must be,
say, m > 2, with the aggregate quantity offered by any m — 1 intermediaries large
enough to satiate agents for any possible deviations (e.g., dh = —wy for any j € J2).

¢

Any equilibrium allocation sustained by latent contracts (according to Lemma 1)
must then satisfy (7), by definition: more precisely, it must belong to (7), the subset

of points ¢ such that ¢z, > ¢} for any ¢ in (7) with mdy+(1—mp) ¢} = mpep+(1—mp)cy.

¢

Proof of Proposition 3. Latent contracts deter entry, but also intermediaries
that are active in equilibrium must be prevented from deviating and charging a
higher price for their part of the aggregate insurance. If U(c,a) > U(c — d’, a) for
some j € J;, there is some contract d/’ (with a higher price) which is more profitable
than d’. The equilibrium requires U(c,a) = U(c—d’,a) for all j € J;. With n active
intermediaries, such a condition implies d/ = % |c — w| : isoprofit lines have a slope
(1 — m,)/ma, less steep than the indifference curve, so no deviation is profitable.
We will now show that positive profits are necessary in equilibrium: a point of in-
tersection of (7) with the zero profit line, as ¥ in Figure 2, cannot be an equilibrium
with non-exclusivity. To be an equilibrium for some number of active intermediaries
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n > 1, the indifference curve should cut the zero profit line twice, at ¢ = w + d
and at w + ”T_ld (or, in the limit as n — oo, be tangent). But with action e = a,
indifference curves have a slope (1 — m,)/m, at full insurance and a steeper slope
in the region of underinsurance. In this region, then, they can only cut the zero
profit line once from above. Therefore cf’ cannot be supported as a high action
equilibrium with n active intermediaries. Nor can it be supported with n = 1: a
configuration in which only one intermediary sells the active zero profit contract and
others offer latent contracts, in fact, is not an equilibrium configuration since the
active intermediary could do better, given the equilibrium choice of the others, by
charging a higher price to reach a point along (7), associated with positive profits. <

Notice that the arguments in the proofs of Propositions 2 and 3 require that for
an open subset of consumption allocations (cp,cy) € C,

mou(cn) + (1 — m)u(er) — u(mpen + (1 — mp)er) — A > 0.

In the case in which, on the contrary, this condition holds for a zero measure subset
of allocations ¢ € C (and therefore holds necessarily with equality, by continuity),
equilibria which do not satisfy &/ = X |c —w|, Vj € J; might exist. Moreover, in
this case, both equilibria which support low action and equilibria which support
high action, with or without positive profits, might exist. This set of economies is
non-generic, as it can immediately be proved using perturbations of the parameter

A.

Proof of Proposition 4. Since we have already proved that high effort equi-
libria lie on (7) (Prop. 2), we just need to show that the incentive constraint (12)
is binding at any third-best optimum and the third-best frontier coincides with (7).
From Definition 3 we see that a third-best optimum is a point in the incentive com-
patible set (12) of maximum expected utility for the agents along a given isoprofit
line. Isoprofit lines under high effort have a slope (in absolute value) (1 — m,)/m,
(parallel to the zero profit line, see (9)-(10)). Agents’ marginal rate of substitution
(the slope of indifference curves) is always greater than (1 — 7,)/m, in the region
of underinsurance (hence at all incentive compatible points). Therefore, along any
isoprofit line, the point preferred by agents is the one closest to full insurance, so
the third-best optimum must lie on the boundary of the incentive compatible set
(12) closer to the full insurance set. That boundary obviously coincides with (7). <
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