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66

How to Dissolve a Partnership

by

BENNY MOLDOVANU*

In a unified framework, we survey the recent literature on partnership dissolution
with interdependent values. Contrary to the private-values case, where the main
obstacle hindering the construction of efficient trading mechanisms is the asym-
metry in initial endowments, we find that informational asymmetries play here
a major role. For settings where the first-best cannot be achieved, we study
incentive-efficient mechanisms or other well-performing simple mechanisms
whose rules do not depend on the exact specification of the models’ parameters.
(JEL: D 44, D 82,C78)

1 Introduction

In one of Aesop’s fables the divide-and-choose method for allocating assets in a
partnership is vividly described:! A lion, a fox, and an ass participated in a joint
hunt. Upon request, the ass divided the kill in three portions, and invited the others
to choose their shares. Enraged, the lion simply ate the ass, and then asked the fox
to make the division. The fox piled all the kill in a great heap, except for a tiny
morsel. The lion was delighted, and asked “Who has taught you, my very excel-
lent fellow, the art of division?” The fox replied, “I learned it from the ass, by wit-
nessing his fate.” For our purposes, the fable’s lessons are: (1) asymmetries among
partners do not make life easier; (2) information about partners’ preferences is typ-
ically not available a priori; (3) such information can be revealed through various
actions; (4) taking into account such information can make all the difference.

The purpose of this paper is to offer a unified framework that allows us to sur-
vey several recent developments in the theoretical literature on partnership disso-

* The participants at the International Seminar on New Institutional Economics, Schloss
Ringberg 2001, made many helpful comments. In particular, I wish to thank E. Wolfstetter
and G. Spindler, who acted as discussants. Thomas Kittsteiner read the entire mansucript
and made very useful remarks. Finally, I wish to thank the German Science Foundation for
financial help through SFB 504.

! This and other (more successful) instances where the divide-and-choose method has
been used to allocate assets in a partnership are described in a recent book by BRAMS AND
TAYLOR [1999]. The examples range from Greek mythology to the modern law of the sea
and include also the unwritten rules for dividing bread in Auschwitz, as described by Primo
Levi.
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(2002) How to Dissolve a Partnership 67

lution. These developments focus on the role of information by extending earlier
frameworks to allow for both private and common value components in the func-
tions determining valuations for the partnerships’ assets.

Except for the last section, which deals with a partnership owning several indi-
visible objects, we focus on a partnership owning a single indivisible object. The
application of the divide-and-choose method to the allocation of a single indivis-
ible good has the following form, which is commonly known as the Texas shoot-
out: One agent, the divider, offers a payment. The other agent, the chooser, selects
either to receive the payment (sell) or to take the good and make the payment
(buy).? The Texas shoot-out is easy to use, since its rules do not depend on the
parties’ values. Hence the procedure can be implemented by a court or lawyer who
has no knowledge about the partners’ preferences. If the partners themselves have
complete information about all valuations, the Texas shoot-out allocates the good
to the party valuing it more, it does not require an outside subsidy, and both part-
ners prefer it to the status quo where the partnership is not dissolved.
Unfortunately, MCAFEE [1992] showed that these properties do not hold anymore
if the parties are privately informed about their values and if they behave strategi-
cally.?

Given the above remarks, the obvious question is: how should partnerships be
dissolved in the more realistic cases where the partners are privately informed? An
important step towards answering that question has been taken by CRAMTON,
GIBBONS, AND KLEMPERER [1987]. These authors have studied a partnership mod-
el with symmetric, independent private values. Their main result is that efficient
dissolution is always possible if the initial shares are not too far from the equal
partnership.® This is in stark contrast to the impossibility result obtained in the ex-
treme-ownership setting considered by MYERSON AND SATTERTHWAITE [1983],
and it shows that, at least with private values, the main obstacle to achieving effi-
ciency is not really the presence of information asymmetries, but rather the pres-
ence of asymmetries in physical endowments (see also MCAFEE [1991]).

In general, an efficient dissolution mechanism depends on the function govern-
ing the distribution of private information, but Cramton, Gibbons, and Klemperer
also offer a mechanism, called the k-double auction, whose implementation does
not require any such knowledge, but which succeeds in efficiently dissolving any
equal partnership.’ In the k-double auction the partners submit sealed bids and the
entire partnership is allocated to the partner with the highest bid. The highest

2 In order to apply the procedure to instances where the partners’ shares are not equal, it is
necessary to allow the actual payments to be some function of the one stated by the divider.

3 Typically, the partner who makes the initial offer does not submit a price reflecting her
true valuation. It is interesting to note that the German Civil Code, Sec. 826, allows for ex post
damage claims in case of strategic behavior.

4 ScHwEIZER [1998] has generalized this result by showing that, even if agents’ types
are not drawn from the same distribution, there always exists an initial distribution of prop-
erty rights such that, ex post, the partnership can be efficiently dissolved.

> MCAFEE [1992] extends this result to allow for outside options and risk aversion.
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68 Benny Moldovanu JITE 158

bidder’s payment to the other partners is a convex combination of the highest bid
(by) and second-highest bid (b,), i.e., the payment for the entire partnership is giv-
en by kb, + (1 — k) by, where k € [0,1].5

In private-values settings the partners have a precise estimate of their own value
for the partnership. But, in many cases, different partners are responsible for dif-
ferent parts of their business, and therefore they get different information affecting
the value of the partnership as a whole. As a consequence, no partner knows the
“true” value of the firm, and there is no secure strategy that ensures a certain pay-
off. Moreover, the partners have to be extra-cautious in order to avoid winner’s or
loser’s curses that occur when the information revealed after dissolution happens
to be bad news. These factors compound to make strategic manipulation of infor-
mation a pertinent issue. This manipulation may lead to inefficient allocations if
the gains from trade are not sufficient to cover the informational rents (and if there
are no outside subsidies). This is the underlying theme of the present survey.

The paper is organized as follows. In Section 2 we describe the partnership
model where partners jointly own an indivisible object, and we define desirable
properties for dissolution mechanisms. We introduce private and common value
components and assume that these are separable. In addition, we use the symmetry
assumptions made by CRAMTON, GIBBONS, AND KLEMPERER [1987]. We also de-
fine revelation mechanisms and several of their properties, which, combined, yield
an efficient dissolution.

In Section 3, which is based on FIESELER, KITTSTEINER, AND MOLDOVANU
[2000], we derive existence conditions for efficient (i.e., incentive-compatible,
value-maximizing, budget-balanced, and individual-rational) mechanisms in our
setting. The analysis applies a revenue equivalence result to modified Clarke—
Groves—Vickrey mechanisms (the modification is called by the presence of inter-
dependent values). A crucial role is played by the signs of the derivatives of the
common value components (the private-values case is characterized by setting
these derivatives equal to zero). If valuations are increasing functions of other
agents’ signals, it is more difficult to achieve efficient trade with interdependent
values than with private values, since the information revealed ex post is always
bad news and the agents must be cautious in order to avoid the respective
(winner’s or loser’s) curses. Even if initial shares are equal, it is not always pos-
sible to dissolve a partnership efficiently. This result continues to hold for arbitrar-
ily small common value components. These results show that here, contrary to the
private-values case where problems were posed by asymmetries in endowments,
also information asymmetries hinder efficiency. If valuations are decreasing func-
tions of other agents’ signals, the additional information revealed ex post is always
a blessing, and it is easier to achieve efficient trade with interdependent valua-
tions.

In Section 4, which is based on KITTSTEINER [2000], we look at the perfor-
mance of the k-double auctions in the presence of interdependent values. As men-

© This payment is equally shared by the losing partners.
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(2002) How to Dissolve a Partnership 69

tioned above, such mechanisms achieve efficient dissolution in sufficiently sym-
metric settings with private values.” The k-double auction has a unique equilibri-
um in pure strategies. This equilibrium awards the partnership to the agent with
the highest valuation. But an important difference from the private-values setting
appears here: the partners no longer can ensure themselves a positive payoff by
participating in the k-double auction, since at the interim stage they do not know
their values and therefore cannot submit these values as secure bids. As a conse-
quence, the partners may refuse to participate at the auction, which creates ineffi-
ciencies. This problem arises exactly whenever no budget-balanced, individual-ra-
tional, and incentive-compatible mechanism that dissolves the partnership in an ex
post efficient way exists. To solve the participation problem, Kittsteiner extends
the rules of the k-double auction by allowing for nonparticipation (or vetoes
against dissolution): If at least one agent does not participate, the status quo is
kept. This procedure ensures an efficient dissolution (if this is theoretically pos-
sible), and it does possess an equilibrium that guarantees gains from trade other-
wise. In that equilibrium, agents having signals in the middle of the types’ interval
choose not to participate in the auction.

In Section 5, which is based on KITTSTEINER [2000] and JEHIEL AND PAUZNER
[2001], we study incentive-efficient mechanisms for settings where first-best (i.e.,
efficient) dissolution mechanisms do not exist. It turns out that, contrary to the in-
tuition gained in the private-values case, the %-double auction is not incentive-effi-
cient for a symmetric, equal-shares setting. Kittsteiner is able to display a mecha-
nism that performs better, but implementing that mechanism requires a detailed
knowledge of valuations and distributions (contrary to the double auction). Both
the general form of the incentive-efficient mechanism, and the characterization of
an incentive-efficient mechanism in the class of procedures that do not depend on
the form of valuations and distributions, are still open questions. A setting where
more is known has been studied by JEHIEL AND PAUZNER [2001]. These authors
analyzed an asymmetric setting where there are two partners, but only one partner
has private information which affects the valuations of both agents (similarly to
AKERLOF’s [1970] famous example). In this framework they characterize the in-
centive-efficient mechanism, which generally depends on the form of valuations
and distributions. Interestingly, also here it is the case that the inefficiency occurs
for signals in the middle of the types’ interval.

In Section 6 we briefly discuss the additional problems appearing in settings
where the partnership consists of several heterogeneous and indivisible objects. In
this setting we show that already incentive compatibility and value maximization
are incompatible with each other (even when we neglect the constraints imposed
by budget-balancedness and individual rationality). The treatment here is based on
the impossibility result derived by JEHIEL AND MoLDOVANU [2001] for settings

7 A double auction is ex post efficient in a sufficiently symmetric setting with indepen-
dent private values in the case of risk-neutral partners (see CRAMTON, GIBBONS, AND
KLEMPERER [1987]) or partners with CARA utility functions (see MCAFEE [1992]).

This content downloaded from 14.139.226.50 on Mon, 25 Mar 2019 16:11:48 UTC
All use subject to https://about.jstor.org/terms



70 Benny Moldovanu JITE 158

with interdependent valuations and multidimensional signals. These authors
showed that multiobject value-maximizing auctions do not generally exist.
Moreover, finding incentive-efficient mechanisms is an extremely complex task,
since the maximization involves a strong integrability constraint.

Section 7 gathers several concluding comments.

2 The Model

There are n risk-neutral agents and one physically indivisible object. Each agent i
owns a fraction ¢; of the good, where 0 < ;<1 and Y., a;= 1. We denote by
0; the type of agent i, by 0 the vector 6 = (0,,...,0,), and by 6_; the vector
0_;,=(6,,...,6,_y, 6,1, ..., 0,). Types are independently distributed. Type 6, is
drawn according to a commonly known density function f with support [, 0]. The
density fis continuous and positive (almost everywhere) with distribution F.

The valuation of agent i for the entire object is given by the function
vi (0,...,0,) =9(6) + X, h (6), where g, h are continuously differentiable, g is
strictly increasing, and g’> /. Note that

(1) V,'(6|,...,0n)>Vj(el,...,en)@6,'>0~,
(2) v,-(9|,...,0,,)=vj(0|,...,9,,)<:>9,~=9j.

Agents have utility functions of the form g;v; + m;, where g; and m; represent the
share of the good and the money owned by i, respectively.

In a direct revelation mechanism (DRM), agents report their types, relinquish
their shares ¢; of the good, and then receive a payment ¢; (6) and a share s, (6)
of the object.® A DRM is therefore a game form I'= ([0, 8]", s, t), where s () =
(5,(0), ..., 5,(0)) is a vector with components s;: [0, ]"+— [0, 1] such that
Y si(0) =1V0, and t(0) = (£,(0), ..., 1,(0)) is a vector with components
t;:[0, 01" — R. We call s and ¢ the allocation rule and the payments, respectively.
To simplify notation, we refer to the pair (s, #) as a DRM if it is clear which strate-
gy sets are meant.

A mechanism (s, ) implements the allocation rule s if truth-telling is a
Bayes—Nash equilibrium in the game induced by I" and by the agents’ utility func-
tions. Such a mechanism is called incentive-compatible (IC). A mechanism is (ex
post) value-maximizing (VM) if it implements an allocation rule where the agent
with the highest valuation always gets the entire object. A mechanism is called (ex
ante) budget-balanced (BB) if a designer does not expect to pay subsidies to the
agents, e.g., Eg [X1L; 1;(60)] £0. We call a mechanism (interim) individual-rational

8 If the partnership is not dissolved through the mechanism, we assume that each agent
keeps his share or, alternatively, that each agent has a probability of getting the entire good
that is equal to his ex ante share. It is interesting to note that some legal systems attempt to
facilitate agreement by manipulating the default option. See also MCAFEE [1992], who al-
lows for an exogenously specified outside option.
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(IR) if every agent i who knows his type 0; wants to participate in the mechanism,
given that all players report their types truthfully, e.g., if U;(6;) = 0 for all 6;,
i=1,..., n, where U; (6, is the net utility type 6; expects to achieve by participat-
ing in the mechanism.

A mechanism is called efficient (EF) if it satisfies IC, VM, BB, and IR.

3 Existence Conditions for Efficient Mechanisms

In order to derive conditions for the existence of efficient mechanisms in the part-
nership dissolution problem, FIESELER, KITTSTEINER, AND MOLDOVANU [2000]
use three main steps:

(1) If signals are independent,9 a revenue equivalence theorem (RET) (see
MYERSON [1981]) holds for incentive-compatible mechanisms in the interdepen-
dent valuation case. The RET states that expected payments are (up to a constant)
the same in all IC mechanisms that implement the same allocation. Its proof can
be easily extended to environments with interdependent valuations.'’

(2) The standard Clarke—Groves—Vickrey (CGV) approach calls for transfers to
agent i that depend on the sum of the utilities of the other agents (in the imple-
mented alternative). But here such transfers will depend on i’s report, thus de-
stroying incentives for truthful revelation. Hence, a refinement of the CGV ap-
proach is needed in order to construct IC and VM. For a one-sided auction setting
with one indivisible unit, such a mechanism has been described by MASKIN
[1992]. The construction is relatively easy, and it hinges on a single-crossing prop-
erty that ensures that a value-maximizing allocation is monotone in the agents’
signals.

(3) Finally, using RET, it suffices to analyze the conditions under which gener-
alized CGV mechanisms (which are IC and VM) satisfy IR and BB. The idea is
first to identify the worst-off type for each agent i in a mechanism (s, #). The worst
type’s utility can be viewed as a maximal entry fee that can be collected from
agent i in the mechanism (s, 7) such that every type of agent i still participates. If
these entry fees cover the expected payments needed to ensure IC, then (and only
then) there exists an IR and BB mechanism that implements s.

Using the above method, FIESELER, KITTSTEINER, AND MOLDOVANU [2000]
derive the following results:

® Correlation among types can be used to extract all private information, thus circum-
venting many of the problems addressed here. But, in such schemes, transfers to agents
may grow arbitrarily large. If there is some bound on these transfers (say, due to limited
liability of agents in a partnership), we are back to a setting where the questions raised
in this paper play a role.

19 Various such extensions can be found in MYERSON [1981], JEHIEL, MOLDOVANU, AND
STACCHETTI [1996], JEHIEL AND MOLDOVANU [2001], KRISHNA AND MAENNER [2001], and
RENY [1999].
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72 Benny Moldovanu JITE 158

Theorem 1: (i) The worst-off types are given by 6;:= F~' (a}"*~"). An efficient
mechanism exists if and only if

7]
9(0)dF"™' (0)~ [ g(0) F(6)dF"™" (8)
0

n

i=1

Dre—m
|

0
3 +[ h'(0) (F" (8)- F(6))d0>0.

0
(ii) The set of initial shares (a,...,a,) for which efficient mechanisms exist is
either empty or a symmetric, convex set around (%, ey %).

Special cases of the above results have been obtained by CRAMTON, GIBBONS,
AND KLEMPERER [1987] for the private-values case where k= 0. For that case,
they also show that the existence condition is always fulfilled if o=+ = a,, = 1.
Observe that, in our condition 3, the additional term containing the common value
component is negative if A" > 0 and positive if A" < 0. CRAMTON, GIBBONS, AND
KLEMPERER’s [1987] result implies that, in the latter case, a partnership can al-
ways be efficiently dissolved if the initial property rights are distributed equally.

The next result identifies bounds on the initial shares for which efficient disso-
lution is possible for any valuation functions where A’ < 0, independently of the
distribution function F. For example, if there are two partners, efficient dissolution
is always possible if the smaller share is at least 25%.

Theorem 2: Let a; < --- £ a,,, and assume that, for all i=1,...,n— 1, we have
=1 @ = ()". Then, for any valuation function where 4" < 0 and for any distribu-
tion function F, the partnership can be dissolved efficiently.

It is a priori plausible that, independently of the distribution function, efficient
dissolution is possible if the derivative of the common value component is posi-
tive, but sufficiently small. We next show, however, that this is not the case: even
if that derivative is arbitrarily small but positive, there exist distribution functions
such that an equal partnership cannot be dissolved efficiently. Hence, in this case,
the inefficiency is not caused by the asymmetry in endowments, but rather by the
winner’s-curse effects stemming from the interdependent valuations.

Theorem 3: For any valuation functions where kA’ > 0 there exists a distribution
function F such that the equal partnership cannot be efficiently dissolved. By
Theorem 1, part 2, for this F there is no ex ante distribution of shares that leads to
efficient trade.

4 The k-Double Auction

In this section, which is based on KITTSTEINER [2000], we assume that two agents
own equal shares in the partnership. The valuation function v; is assumed to be
strictly increasing in 6, and increasing in 6_;. Hence g’ >0 and A’ 2 0.
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(2002) How to Dissolve a Partnership 73

In the k-double auction agent i submits a bid b; € R. Denote the agent who sub-
mits the higher bid by H and the other agent by L. Given the bids b, and by and
the parameter k € [0, 1], the agent with the higher bid'' gets the entire partnership
and pays to the other agent the amount % ((1 —k) by + kb;). Note that a k-double
auction can be implemented by, say, a court without any knowledge about valua-
tion and distribution functions. As mentioned above, Cramton, Gibbons, and
Klemperer showed that, in the private-values case, the k-double auction dissolves
an equal partnership efficiently. Given the inefficiency displayed in the previous
section, this result cannot hold for the setting with interdependent valuations.
Recall that inefficiencies may occur even for equal partnerships and for arbitrarily
small common value components. But it is still of interest to characterize the prop-
erties of the double auctions and, in particular, to get some insight into the type of
inefficiency they create. Note first that, by definition, the k-double auctions are
budget-balanced, since what one agent pays, the other receives.

Theorem 4: (i) The k-double auction has a unique equilibrium in pure strategies.
In this equilibrium each agents bids according to

0, ’ ’
[t (8" G+ B ) (F(u) = k)* du
(F(0)~k)? '

(ii) The k-double auction awards the object to the partner with the highest valua-
tion, i.e., it satisfies VM.

4 b(6;)=9g(0)+h(0;)-

The formula above generalizes the one obtained by Cramton, Gibbons, and
Klemperer in the private-values case.'? Since the k-double auction satisfies VM
and BB, and since the equilibrium requirements are equivalent to the IC constraint
(which was formulated for revelation mechanisms), we obtain by the results of the
previous section that the k-double auction cannot always satisfy IR. Hence, agents
may refuse to participate in such a mechanism. The next result shows that the lack
of individual rationality occurs precisely (i.e., not more often) when the theoretical
impossibility of efficient dissolution holds.

Theorem 5: A k-double auction satisfies IR if and only if an efficient direct reve-
lation mechanism exists. Hence, by Theorem 1, the k-double auction is IR if and
only if condition 3 is satisfied for 0;:= F~' (3).

If (given existing law or other previous contracts) the partners can be forced to
participate in a double auction, then this mechanism will yield allocative efficien-
cy. But, in most cases, agents cannot be forced to participate in a procedure that is

' In case both agents submit the same bid, the partnership is given to agent i with prob-
ability % and the winning bidder (the bidder who gets the entire partnership) pays 0 (or any
other fixed amount) to the other agent.

12" Although the context is different, a similar equilibrium bidding function appears in
the general model of auctions with price-proportional benefits to bidders studied in
ENGELBRECHT-WIGGANS [1994].
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74 Benny Moldovanu JITE 158

likely to yield losses, and therefore we have to adjust the rules of the auction in or-
der to secure participation.

4.1 Individual-Rational Double Auctions

In the private-values case the k-double auction automatically satisfies IR, since each
agent can guarantee herself a positive outcome (regardless of the other bid) by bid-
ding exactly her valuation. With interdependent valuations, a partner cannot bid her
value, since it depends on unavailable private information. This creates the risk of
relinquishing one’s share for less than one’s valuation, and it implies that agents may
refuse to participate in a double auction, thus preventing efficient dissolutions.'* To
ensure that the k-double auction satisfies IR, Kittsteiner extends the strategy spaces
in such a way that every agent has the right to veto the dissolution. The agent’s
strategy spaces are given by the set of functions {b|b:[6, 6] — R U {N}}. The
outcome of the game is defined as follows: If b, = N or b, = N, then the partner-
ship is not dissolved (or, equivalently, each agent gets the partnership with prob-
ability '7). In any other case, the partnership is given to the agent with the higher
bid. He pays % ((1 — k) by + kb;) to the other agent. This game is called a k-double
auction with veto."*

A k-double auction with veto is always IR, because every type can, by vetoing,
ensure that she never suffers losses. Furthermore, if the k-double auction without
veto is IR, then its equilibrium is also an equilibrium of the k-double auction with
veto. Since the double auction is always BB, by the results of Section 3 we obtain
that the indivisible good cannot always be allocated to the agent valuing it most,
i.e., VM is not always satisfied. But what does the inefficiency look like? It is ob-
vious that the double auction with veto has a very inefficient equilibrium where
both agents veto, no matter what their types are. The next result identifies another
equilibrium that allocates the good efficiently for open sets of types’ realizations.

Theorem 6: Assume that the k-double auction without veto is not IR. Then there
always exist c*, d* € [0, 6], c* < d*, such that the strategy profile where each
agent bids according to

O (g ()+h (1) (F(1)-F(c)? dr
(F(0;)-F(c))*

b(0;))=1N if 0;€lc*, d*],

0. ’ ’ 2

L (g (1) +h' (1)) (F(1)—F(d))? dr

(0)+h(0;)- -4

9 (F(0)—F(d))?

®) g(0)+h(6;)~ if 0,€[0,c%),

if 0;,e[d*, 0]

13 Many legal codes provide in this context some form of so-called “minority protection.”

14" An equivalent specification is as follows: There are two stages. In the first stage each
agent decides whether she participates in the second stage or not. If at least one agent
decides not to participate, the partnership is not dissolved. Otherwise, in the second stage a
k-double auction (without veto) is played.
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(2002) How to Dissolve a Partnership 75

constitutes a symmetric Bayes-Nash equilibrium. The k-double auction with veto
satisfies IR and BB. Moreover, it satisfies VM for all (8;, 6,) € ([, O\ c*, d*])>.

Since the standard procedure to derive equilibria (which is based on assuming that
strategies are strictly increasing and on the use of a first-order condition) fails
here, Kittsteiner derives the above equilibrium through an ingenious construction.
The idea is to guess what the equilibrium allocation may look like, and then to use
the revenue equivalence theorem in order to construct appropriate bidding strate-
gies yielding exactly that allocation. '

In the above equilibrium, types in the interval [c*, d*] veto the auction, since
their chances of becoming either buyer or seller are close in magnitude. In either
case, they cannot expect high gains from participation in an auction where the
partnership is dissolved. In contrast, types outside this interval choose to partici-
pate in the auction, since they rather expect to sell (for types in [6, ¢)) or to buy
(for types in 6; € (d, 6)) In either case, a substantial share of the gains from trade
created by a dissolution is expected by the respective agents.

5 Incentive-Efficient Mechanisms

In cases where no efficient dissolution procedures exist, some misallocation of the
good is implied in the equilibrium of any mechanism satisfying IR and BB. We
have seen above exactly how the misallocation is created by the veto possibility in
the k-double auctions. An important question is whether some mechanism in that
class is ex ante incentive-efficient in the sense that it maximizes ex ante expected
gains from trade under the BB and IR constraints.

For the Myerson—Satterthwaite and Akerlof extreme-ownership settings, incen-
tive-efficient mechanisms have been exhibited in the literature (see MYERSON AND
SATTERTHWAITE [1983], SAMUELSON [1984], GRESIK [1991], WILSON [1985]).
For example, a iz-double auction is incentive-efficient in a buyer—seller setting
a la Myerson and Satterthwaite if both traders’ types are drawn according to the
uniform distribution on the same interval. In a symmetric equal partnership frame-
work a la Cramton et al., such an auction is even first-best. KITTSTEINER [2000]
shows that, in the present setting, the lz-double auction is not incentive-efficient by
constructing a mechanism that achieves higher expected gains from trade. That
mechanism is also inefficient, but the region of inefficiency is quite different from
the “cross” resulting from the k-double auctions: if at least one type is very high or
very low, the partnership is dissolved, whereas the status quo is preserved only if
both types are close to the middle of the types’ interval. This reflects the intuition
that types close to the middle of the interval contribute very little to the overall
gains from trade (while they still have to be paid “information rents”). Therefore,
they should not trade when we optimize under BB and IR constraints.

15" A similar approach has been used by JEHIEL, MOLDOVANU, AND STACCHETTI [1999]
in their multidimensional auction setting.
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It is important to note that the construction of that superior mechanism requires
a detailed knowledge of valuation and distribution functions, in stark contrast to
the double auctions, which can be implemented without such knowledge. It is still
an open question whether a k-double auction is incentive-efficient in the class of
mechanisms whose rules do not depend on v and F.'® The characterization of a
general incentive-efficient mechanism (which may depend on v and F) is also still
an open question.

5.1 One-Sided Incomplete Information

JEHIEL AND PAUZNER [2001] study an asymmetric setting where only one of the
two partners has information about the partnership, and where this information af-
fects both partners’ valuations. This generalizes Akerlof’s extreme-ownership set-
ting. Suppose then that agent 1 has a type 6,, drawn according to a commonly
known density function f with support [0, 0]. Valuations are given by v, (6,) =6,
and v,(6,) = h(0,), where i’ >0 and h’ < 1. Jehiel and Pauzner also assume that

the function £ is increasing, while the function 1-F

is decreasing. In this setting

they are able to construct an incentive-efficient mechanism.

Theorem 7: In the incentive-efficient mechanism, the partnership is efficiently
dissolved only for values of 6, outside an interval [c*, d*] C [0, 0]. For values
0, € [c*, d*], the partners keep their initial shares. In general, the values c*, d*
depend on valuation and distribution functions.

In order to implement the above mechanism, the designer must have precise
knowledge about 4 and F. It is not yet known whether a simple game form (e.g.,
an auction) exists that does not require this information and that implements
the same allocation. Note that here, similarly to the double auction with veto in
the symmetric case, the inefficiency arises in the middle of the types’ interval.
But, as suggested by Kittsteiner’s construction of a superior mechanism, it is un-
likely that this feature extends to the case of double-sided incomplete informa-
tion.

After having constructed the incentive-efficient mechanism for any initial dis-
tribution of property rights, Jehiel and Pauzner ask what is the initial ex ante distri-
bution that generates highest ex post gains from trade. They find that, for large
ranges of the parameters’ values, the answer is that one agent should get full prop-
erty rights. This is in contrast to a symmetric private-values framework, where the
optimal initial distribution is the equal one (hence property rights should be dis-
persed).

16 1t is not even clear how to precisely define this class of mechanisms.
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6 Partnerships with Several Indivisible Objects

In 1991 the divorce of Donald and Ivana Trump made the headlines.'” Besides
business assets to which Ivana was not entitled,'® the contested real estate includ-
ed a 46-room estate in Greenwich, Connecticut, a 118-room mansion in Palm
Beach, Florida, a Trump Plaza apartment in Manhattan, and a 50-room Trump
Tower triplex, also in Manhattan. This is good example for the dissolution of a
partnership that jointly owns several heterogeneous and indivisible objects.
Donald and Ivana had asymmetric preferences over the objects, with Ivana putting
much weight on the Greenwich estate (which was the family home for the couple
and their three children), while Donald was keen to get the Palm Beach property in
order to divide it in eight large development areas. Moreover, at least Donald had
some information that could influence Ivana’s valuation: this concerned the prob-
ability of the various assets’ being seized by other creditors in view of Trump’s
impending bankruptcy. Is there an efficient way method to dissolve this kind of
partnership? BRAMS AND TAYLOR [1999] propose a method whose main feature is
that each party awards a total of 100 points to the various items and then each item
is awarded to the party who allocates more points to it. This is in fact a sequence
of double auctions connected by a common budget constraint. While praising the
features of this procedure, Brams and Taylor note that it can perform badly if
agents have private information.'® In a private-values framework, MCAFEE [1992]
studied another mechanism where the partners pick objects in alternation, and he
displays (relatively strong) conditions under which this procedure performs satis-
factorily. We now turn to a simple model of a partnership owning several goods,
and sketch a basic impossibility result.

There are n risk-neutral partners who jointly own m indivisible, heterogeneous
objects. Agent i owns a fraction ¢; of the partnership, where 0 < a; <1 and

", a;= 1. We denote by 6,= (6, ..., 0/") the type of agent i. Types are indepen-
dently distributed, and type 6; is drawn according to a commonly known density
function f with support [0, 8]. The density f is continuous and positive (almost
everywhere), with distribution F.

For an agent i and a subset of objects J, denote by 6/ the vector (19,/')je ;- The
valuation of agent i for a subset of objects J is given by v/ = ¢/ (6{) + ¥,.; (6}).
A mechanism is VM if the proposed allocation of objects maximizes the sum of
the agents’ valuations. The other definitions of desirable properties are unchanged.
This model keeps the separability and symmetry assumptions made in Section 2.
The crucial assumption is that the objects are heterogeneous, i.e., agents get differ-
ent signals on different items, and there are different functions g’, K’ for each
subset of items. Applying the main result in JEHIEL AND MOLDOVANU [2001], we
obtain:

'7 For the full story, see BRAMS AND TAYLOR [1999].

'® Such as a 282-foot yacht and a Boeing 727 jet.

19 Moreover, with interdependent values, the partners also lack a secure strategy, so that
participation becomes an issue.
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Theorem 8: Value-maximizing, incentive-compatible mechanisms do not exist
unless restrictive algebraic conditions relate the functions in the set {g”, h’},.

Example 1: Consider a setting with two objects, called A and b, and two agents.
Let the valuation functions for individual objects be v = 0 + a 84 and vZ = 68
+ B 65, for i = 1, 2 (i denotes the agent other than i). For simplicity, assume that
the only feasible alternatives are those where each partner gets at least one object.
Then we do not have to specify valuations for the pair of objects. Assume also that
a, B < 1. Consider a realization of signals such that the social welfare in the alter-
native where agent 1 gets object A and agent 2 gets object B is equal to the social
welfare in the alternative where the objects are switched, i.e., 6{' + a 03 + 62
+BOE =03+ a0 + 0F + BOL. Fix the signal of agent 2, and note that the two-

dimensional signal of agent 1 can vary on a line with slope i——_—g— without affecting

the above equality. Incentive compatibility dictates that whenever welfare in the
above alternatives is the same, agent 1 must also be indifferent between getting A
and getting B, i.e., 0{' + 0 03 + 1, = OF + BOE + t5 (where t, and t5 denote the
respective transfers to agent 1; these transfers may generally depend on the signal
of agent 2). Otherwise, agent 1 would choose an action that yields him the more
preferred object. Fixing again the signal of agent 2, note that agent 1 is kept indif-
ferent between the two objects if his two-dimensional signal varies on a line with
slope 1. To conclude, we can keep agent 1 indifferent whenever the
society is indifferent (which is necessary for VM to be compatible with IC)

::Z = 1, that is, o = f3. In other words, the two objects must be practically
identical.

The above results is in stark contrast to the insight gained in Section 3, where
the existence problems were caused by the conjunction of IC, VM, IR, and BB. In
that one-object setting, mechanisms a la Clarke-Groves—Vickrey that satisfy VM
and IC exist for a large class of preferences where a single-crossing condition
holds. Symmetry in valuations does not play a role in that existence result.?’ Here
we have completely neglected BB and IR while still getting an impossibility re-
sult.?! Even if we further neglect the IR and BB constraints, it is not yet known
how incentive-efficient mechanisms look in general, since the maximization prob-
lem typically involves a new, complex constraint (called the integrability con-
straint), which is due to the presence of multidimensional signals.?? The difficul-
ties are compounded if the partners value subsets of objects in a nonadditive fash-
ion (e.g., if some objects are substitutes or complements).

only if

20 This existence result extends to a framework with several objects only if the signals
about each object are one-dimensional and if, for each bundle, its value is obtained by add-
ing the values of the included objects.

2! In the present formulation, we have already imposed a lot of symmetry among agents
(which, as illustrated by the Trump example, is not always realistic). The presence of asym-
metries in valuations will add more restrictive conditions.

22 JEHIEL, MOLDOVANU, AND STACCHETTI [1999] contains a more detailed discussion of
this issue.
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7 Conclusion

In a recent survey of mechanism design theory, Mat JACKSON [2001, p. 31] writes:

“There is still much that is not known about the existence or properties of incentive-compat-
ible mechanisms that are efficient®® (much less balanced and individual rational), when there
are general forms of uncertainty and interdependencies in the preferences of individuals.”

We have surveyed here several very recent papers that address this challenge. The
comparison of the private and interdependent cases crucially depends on whether,
ex post, the agents are cursed or blessed by seeing the outcome. Contrary to the
private-values case, where the main obstacle to the construction of efficient mech-
anisms was the presence of allocative asymmetries, we have shown that, with
interdependent values, also informational asymmetries may hinder efficiency even
if all partners have, a priori, symmetric endowments. The difficulties are com-
pounded when the partnership has to divide several heterogeneous goods. Given
the large range of settings where a first-best mechanism does not exist, two impor-
tant tasks remain: (1) the construction of incentive-efficient mechanisms; (2) the
identification of well-performing mechanisms whose rules do not depend on fea-
tures of the problem (e.g., valuation and distribution functions) that are unlikely to
be known to a third party (e.g., a court). Given the involved analytical complexity,
only modest advances in these directions have been made so far. These are excit-
ing topics for future research.

References

AKERLOF, G. [1970], “The Market for Lemons: Quality Uncertainty and the Market
Mechanism,” Quarterly Journal of Economics, 89, 488-500.

BRrAMS, S., AND A. TAYLOR [1999], The Win—Win Solution, Norton: New York.

CRAMTON P, R. GIBBONS, AND P. KLEMPERER [1987], “Dissolving a Partnership
Efficiently,” Econometrica, 55, 615-632.

ENGELBRECHT-WIGGANS, R. [1994], “Auctions with Price-Proportional Benefits to
Bidders,” Games and Economic Behavior, 6, 339-346.

FIESELER, K., T. KITTSTEINER, AND B. MoLDOVANU [2000], “Partnerships, Lemons, and
Efficient Trade,” Working Paper, University of Mannheim.

GRESIK, T. A. [1991], “Ex Ante Incentive-Efficient Trading Mechanisms Without the
Private Valuation Restriction,” Journal of Economic Theory, 55, 41-63.

JAcksoN, M. [2001], “Mechanism Theory,” http://www.hss.caltech.edu/~jacksonm/mech-
theo.pdf, forthcoming in: The Encyclopedia of Life Support Systems, EOLSS Pub-
lishers Co. Ltd., Oxford.

JEHIEL, P, AND B. MoLDOVANU [2001], “Efficient Design with Interdependent Valuations,”
Econometrica, 69, 1237-1259.

—— AND A. PAUZNER [2001], “Partnership Dissolution with Affiliated Values,” Working
Paper, Tel Aviv University.

——, B. MOLDOVANU, AND E. STACCHETTI [1996], “How (Not) to Sell Nuclear Weapons,”
American Economic Review, 86, 814-829.

23 This means here “value-maximizing.”

This content downloaded from 14.139.226.50 on Mon, 25 Mar 2019 16:11:48 UTC
All use subject to https://about.jstor.org/terms



80 Benny Moldovanu JITE 158

——, — —, AND — — [1999], “Multidimensional Mechanism Design for Auctions with
Externalities,” Journal of Economic Theory, 85, 258-294.

KITTSTEINER, T. [2000] “Partnerships and the Double Auction with Interdependent
Valuations,” Working Paper, University of Mannheim.

KRISHNA, V., AND E. MAENNER [2001], “Convex Potentials with an Application to
Mechanism Design,” Econometrica, 69, 1113-1119.
MaskiN, E. [1992], “Auctions and Privatizations,” pp. 115-136 in: H. Siebert (ed.),
Privatization: Symposium in Honor of Herbert Giersch, J. C. B. Mohr: Tiibingen.
MCAEFEE, R. P. [1991], “Efficient Allocation with Continuous Quantities,” Journal of
Economic Theory, 53, 51-74.

—— [1992], “Amicable Divorce: Dissolving a Partnership with Simple Mechanisms,”
Journal of Economic Theory, 56, 266-293.

MYERSON, R. B. [1981], “Optimal Auction Design,” Mathematics of Operations Research,
6, 58-73.

—— AND M. A. SATTERTHWAITE [1983], “Efficient Mechanisms for Bilateral Trading,”
Journal of Economic Theory, 28, 265-281.

RENY, P. J. [1999], “Revenue Equivalence with Interdependent Values,” Working Paper,
University of Chicago.

SAMUELSON, W. [1984], “Bargaining under Asymmetric Information,” Econometrica, 52,
995-1005.

SCHWEIZER, U. [1998], “Robust Possibility and Impossibility Results,” Working Paper,
University of Bonn.

WiLsoN, R. [1985], “Incentive Efficiency of Double Auctions,” Econometrica, 53,
1101-1115.

Benny Moldovanu

Department of Economics

University of Mannheim
Seminargebidude AS

68131 Mannheim

Germany

E-mail: mold@pool.uni-mannheim.de

This content downloaded from 14.139.226.50 on Mon, 25 Mar 2019 16:11:48 UTC
All use subject to https://about.jstor.org/terms



	Contents
	p. 66
	p. 67
	p. 68
	p. 69
	p. 70
	p. 71
	p. 72
	p. 73
	p. 74
	p. 75
	p. 76
	p. 77
	p. 78
	p. 79
	p. 80

	Issue Table of Contents
	Journal of Institutional and Theoretical Economics (JITE) / Zeitschrift für die gesamte Staatswissenschaft, Vol. 158, No. 1 (March 2002) pp. 1-219
	Front Matter
	Organizing and Designing Markets: 19th Internatioanl Seminar on the New Institutional Economics June 14-16, 2001, Rottach-Egern, Germany: Editorial Preface [pp. 1-4]
	The Organisation of Global Financial Markets [pp. 5-23]
	The Organization of Global Financial Markets: Comment [pp. 24-27]
	Simple Rules for Complex Markets: Comment [pp. 28-31]
	Floor versus Screen Trading: Evidence from the German Stock Market [pp. 32-54]
	Floor versus Screen Trading in the Stock Market: Comment [pp. 55-62]
	Floor versus Screen Trading in the Stock Market: Comment [pp. 63-65]
	How to Dissolve a Partnership [pp. 66-80]
	How to Dissolve a Partnership: Comment [pp. 81-85]
	How to Dissolve a Partnership: Comment [pp. 86-90]
	Informational Externalities, Herding, and Incentives [pp. 91-105]
	Informational Externalities, Herding, and Incentives: Comment [pp. 106-109]
	Informational Externalities, Herding, and Incentives: Comment [pp. 110-112]
	Pursuing a Remedy in Microsoft: The Declining Need for Centralized Coordination in a Networked World [pp. 113-154]
	Windows as an Institution Organizing the Markets for Applications Software: Comment [pp. 155-162]
	Pursuing a Remedy in Microsoft: The Declining Need for Centralized Coordination in a Networked World: Comment [pp. 163-167]
	Institutions and Impersonal Exchange: From Communal to Individual Responsibility [pp. 168-204]
	Individual Enforcement of Collective Liability in Premodern Europe: Comment [pp. 205-213]
	Institutions and Impersonal Exchange: From Communal to Individual Responsibility: Comment [pp. 214-218]
	Back Matter



