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MECHANISM DESIGN WITH INTERDEPENDENT
VALUATIONS: EFFICIENCY

BYCLAUDIO
MEZZETTI1
Agents' valuations are interdependentif they depend on the signals, or types, of
all agents. Under the implicit assumptionthat agents cannot observe their outcomedecision payoffs,previousliteraturehas shownthatwith interdependentvaluationsand
independent signals, efficient design is impossible.This paper shows that an efficient
mechanismexists in an environmentwhere first the final outcome (e.g., allocation of
the goods) is determined,then the agents observetheir own outcome-decisionpayoffs,
and then final transfersare made.
KEYWORDS:
Auctions, efficiency,interdependentvaluations,mechanismdesign.
1. INTRODUCTION
CONSIDERA WORLDIN WHICHa decision affecting several agents must be made (e.g.,

assets must be allocated). Each agent receives privatesignals(has privateinformation)
about his own characteristics,or type. Utilities are quasilinear,the sum of a payoff
from an outcome decision and a monetarytransfer.An agent's outcome-decisionpayoff depends on his own type, but not the types of the other agents; that is, there are
no informationalexternalities.The seminal contributionsof Vickrey (1961) and later
Clarke (1971), and Groves (1973) showed that in such a world an efficient decision
(one that maximizes the sum of agent's payoffs) can be achieved by using appropriate

monetarytransfers.A Groves mechanismaccomplishesthis by using transfersthat first
make each agent the residualclaimantof the social surplusand then cover any deficit
with additionalchargesthat do not depend on his own behavior.
In many practical instances the assumptionof private values, or no informational
externalities,is violated. Informationalexternalities,or interdependentvaluations,are
present if the payoff of an agent depends not only on his own type, but also on the
types (or informationalsignals) of the other agents. Among the many possible examples of interdependentvaluations,consider the followingthree situations.A seller has
private informationabout the qualityof a good or service that he is tryingto sell to a
buyer (Akerlof (1970), Spence (1973)); in a mineral-rightsauctionbiddershave private
signals about the value (e.g., amount of oil in the tract; Milgromand Weber (1982));
an existing company is either being acquiredby one of several rivals,or it is going to
be split among them, and each rivalhas different informationabout the manybusiness
lines of the company.
Recently, Maskin (1992), Dasgupta and Maskin (2000), and Jehiel and Moldovanu
(2001) have demonstrated,in increasinggenerality,that if informationalsignalsare statistically independent, multidimensional (or, if they are single dimensional but a single

crossingcondition is violated), and there are informationalexternalities,then the efficient decision rule cannot be implementedby anystandardmechanism:incentivecompatibilityand efficiency are mutuallyexclusive (see also Ausubel (1997), Bergemann
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and Valimaki (2002), and Perryand Reny (2002)). In these and all previouspapers in
the literature,agents reporttheir types to the designer,as in a standardmechanismdesign problemwith privatevalues, but they do not report their (pre-monetarytransfer)
payoffs from the outcome decision after a decision has been made. Implicitly,the literaturehas ruled out the possibilityof transfersafter each agent has observedhis own
payoff from the outcome decision.
At one extreme,one might allow the mechanismdesignerto make a temporaryoutcome decision (e.g., allocation of goods), wait until the agents experience utility, and
then, based on subsequent reports, determine a final outcome and transfers.The literature has focused on the other extreme, where a final outcome and transfersmust
be determined initially.I consider the intermediatecase, where a final outcome must
be determinedinitially,but transferscan be made after subsequentreports.More precisely, I will allow the mechanismdesigner to set up two reportingstages. In the first
stage the designer asks about the agents' types. On the basis of these reports, an outcome is selected. After the outcome decision has taken effect, the designer asks the
agents to report their realized payoffs in a second reportingstage. Then transfersare
finalizedthat depend on reports in both stages. It turns out that allowingthe transfers
to depend on the payoff reportscompletelychanges the conclusionsof the model. It is
alwayspossible to implementan efficientdecision by usingthe followinggeneralized(or
two-stage)Grovesmechanism.First, the designer implementsthe outcome that is efficient given the signalreportsof the agents in the firstreportingstage. Then, each agent
is given as a transfer the sum of the outcome-decision payoffs reported by all other
agents in the second reportingstage. This is sufficientto make each agent a residual
claimant,and hence gives him the incentive to truthfullyreport his signals in the first
reportingstage. As in a Groves mechanism,additionalcharges that do not depend on
his reportscan be imposed on each agent, so as to balance the budget.
Since the transfersto all bidders depend on the realized outcome-decisionpayoffs,
we can thinkof the generalizedGrovesmechanismas containingcontingentpayments.
That contingent paymentsare valuable tools has been pointed out before. For example, in a privatevalues setup, Hansen (1985) and Cremer (1987) (see also Samuelson
(1987)) showed that if the value of a target firm to the winning bidder in an auction
becomes publiclyknown, then the seller can raise its revenue by using contingentpayments, as opposed to cash auctions. In this paper, beside considering a much more
general setup, I do not require that informationbecome public, but I rely instead on
the agents'reportsof their own realizedpayoffs.Thus, the paymentsin the generalized
Groves mechanism are contingent on the reported outcome-decisionpayoffs, not on
publiclyobservableand verifiablepayoffs.2
The paper is organizedas follows. The next section introducesthe model. Section 3
shows that it is alwayspossible to achieve efficient decisions. Section 4 concludes by
arguingthat mechanismswith two reportingstages can also be used to achieve goals
differentfrom efficiency(e.g., surplusextraction).
2The generalizedGroves mechanismhas some flavorin common with the dynamicmodel in
Hendel and Lizzeri(2002). They studiedthe marketsfor new and used cars and showed that first
best efficiencycan be obtainedwith a mechanismin which highervaluationbuyerslease new cars
in each period and then report their qualityto the dealer when returningthem at the end of the
lease. Lowervaluationbuyerspurchaseoff-lease cars.
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2. GENERALIZED
Consider a mechanism design model with n agents. Each agent has private information about his own type OiE Oi, where Oi is a closed and bounded subset of Rtmi;
0 = xn Oi is the set of type profilesand 0 = (0, ..., ,n)is a generic element of 0. Let
Fi and F_i be the cumulativeprobabilitydistributionsof Oie Oi and 0_i E -_i= xjiiOj.
Types are drawn independently across agents; that is, the Oi'sare independent random variables.(We alreadyknowfrom Cr6merand McLean (1985, 1988), McAfee and
Reny (1992), and more recently McLean and Postlewaite (2001), that efficiency and
full surplusextractionare possible under general conditionswhen there is correlation
of types across agents.) Let o be the state of the world and 2 c IRkbe the set of possible states of the world. The state of the world is a randomvariablethat depends on
the agent's types; n(w l0) is the conditionalcumulativedistributionfunction of o. Let
X be the set of possible nonmonetaryoutcomes (also referredto as decisions, or outcome decisions). For example,X could be a subset of a Euclideanspace and represent
the set of possible allocations of private and public goods. Agent i's utility function
Ui: X x 12x R -* R depends on the outcome x, the state of the world w, and his monetary transferti,
(1)

Ui(x, o, ti) = ui(x, W) + ti.

As is common in the mechanism design literatureI will assume quasilinearutility;
I will refer to ui as the outcome-decisionpayoff. Agent i's expected payoff from outcome x, conditionalon 0, is
Vi(x, 6) = f Ui(x, ))dH((ool).

While with privatevalues ui depends on x and 06,it is standardin the literatureon
interdependentvaluations to use a reduced-formmodel in which the state variable o
is suppressed and an agent's outcome-decision payoff depends directly on the types
of all the agents. There are two ways of reconciling the state-of-the-worldformulation with the reduced-formmodel. First, by interpreting0 as a vector of signals and
vi(x, 0) as the outcome-decisionpayoff. Second, if there exists a function wt)() such
that H(w)0) = 0 for w < w(O) and H(w(0)10) = 1, then the state of the world is a
deterministicfunction of the type profile and agents'payoffsdepend directlyon 0.
The reduced-formand the state-of-the-worldformulationare equivalentif an agent
cannot observe his own outcome-decisionpayoff.However,when an agent can observe
his own outcome-decisionpayoff before final transfersare made, as I will assume, the
state-of-the-worldformulationis more general, because it allows for additionalnoise
in the payoff.
In a standardrevelationmechanismagents are not asked to report their outcomedecision payoffs. Under privatevalues there is no loss of generalityin assumingthat
the designeronly uses standardrevelationschemes. Intuitively,in a set-up with private
values, observingone's own payoff conveys no new informationto an agent and thus
the designerhas no need to collect second-stagemessages.With interdependentvaluations and observableoutcome-decisionpayoffs,restrictingthe designerto use standard
revelationschemes entails a loss of generality.In general, allowingthe designerto collect any new informationenlarges the set of implementabledecision functions.Thus,

1620

CLAUDIOMEZZETTI

for example,if an agent observesseveralsignalsafter the outcome decision (e.g., he observes his revenue and cost) then the designer should ask the agent to report all these
signals. In this paper I will assume that the agent only observes the aggregatepayoff
from the outcome and I will studygeneralized(or two-stage)revelationmechanismsin
whichthe designercollects messages in two stages (this is withoutloss of generality;see
Mezzetti (2002) for more details on the appropriateversion of the revelationprinciple
in this setup). The messages collected in the firststage determinethe outcome decision
to be made. The second reportingstage takes place after the agentshave observedtheir
payoffs from the outcome decision; messages from both stages are used to determine
the total monetarytransfersto the agents.
1: For any x E X and any realizationof the state of the world w, each
ASSUMPTION
agent i observeshis realizedoutcome-decisionpayoff ui(x, o) afterthefinal outcomedecision,but beforefinal transfers,aremade.
This assumptionis quite plausible in many importanteconomic setting. For example, in auctionsfor timberand other commoditiesthe winningbiddereventuallylearns
the marketvalue of the goods being sold. In a used car market (as in Akerlof's lemon
model) the buyer learns the car's quality.In a labor market (as in Spence's signaling
model), employerslearn the qualityof the workersthey employ. In a public good environment,citizens learn their payoff from a completed project. In all these cases the
designercan finalize transfersafter the outcome-decisionpayoffs have been observed.
One may wonder if the chronologicalseparationbetween the outcome decision and
the final transfersdoes not introduceobstacles to the practicaluse of the mechanism.
Thus, suppose that a communityhas to decide on a public project. While the project
must be built and financed today, the true payoffs from the project will only be revealed later, perhaps much later. Is this an insurmountableproblem? I do not think
so. The authorityin charge of the project should collect type informationand make
an outcome decision today; today it could also collect fees from the agents based on
this informationto finance the project.After the project has been built, it should collect informationabout the realized payoffs and make additionaltransfersamong the
agents that reflect the new information.In fact, as we shall see in the next section, the
additionaltransferscan be constructedso that their expectedvalue is zero.
In some instancesAssumption1 is less plausible;an example,suggestedby a referee,
is the following.A watch is to be allocated between two agents.Agent 1 has no private
information.Agent 2's privateinformationconsistsof his opinion about how the watch
looks: there are two possibilities, "beautiful"and "ugly."Suppose that agent l's payoff from obtainingthe watch depends on agent 2's opinion. Then, even if he gets the
watch,agent 1 will not observehis outcome-decisionpayoff,because he cannotobserve
agent 2's opinion.
3. EFFICIENCY
The deterministicdecision rule x*:
x*(0) E argmax
xeX

E

-> X is efficient if, for all 0 E 0, it is

ui(x, o)dHn(wl),

D i=1
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or equivalently,
n

(2)

vi(x, 0).

x*(0) E argmax
XEX
xeX

i=1

I will assume that (2) is alwayswell defined.
Consider a standard Groves mechanism in which agents are only asked to report
their types. Let o0 be the type reported by agent i. Up to a function hi('r) whose expected value conditionalon Oiis independent of o0, a Groves mechanismimposes the
following transfers:
(3)

yi( o)

=

V(x

( o),Or).

j#i

Then, assumingthat all other agents are truthfullyreporting,at the reportingstage
agent i solves the followingmaximizationproblem:
maxf

[Li(x*(O, O-i), i, O_i)
+

vj(x*(O., Oi),0,

_i) dF_i(O-i).

j#i

Contraryto the case of privatevalues, with interdependentvaluations,there is no
reason why 0r = Oishould be the solution to the problem. Thus, a standardGroves
mechanismwill not implement the efficient outcome. The problem is that with interdependent valuations the functions yi fail to make each agent i the residual claimant
of the full surplus.This is because the expected outcome-decisionpayoffof agent j =i,
as computed by the designer, does not coincide with j's true outcome-decisionpayoff.
The former depends directlyon i's reported type or, while the latter depends on the
true type Oi.With private values this problem does not arise, because j's computed
outcome-decisionpayoff depends on the reported type or only indirectlythrough the
outcome decision x*.
Now suppose that the designer uses a generalized revelation mechanism.Besides
reportinga type o0 in the first reportingstage, agent i faces a second reportingstage in
which he must report an outcome-decisionpayoff ur. Let the designeruse the efficient
decision rule x*, which only depends on first-stagetype reports,but suppose that the
transferfunction is (again, up to a function hi(or) whose expectedvalue conditionalon
Oiis independentof or):
(4)

Ti(r,

Ur) =
j#i

The idea, as in a standardGroves mechanismwith privatevalues, is to make every
agent the residual claimant of the full surplus.Thus, we can think of this mechanism
as a generalized(or two-stage)Grovesmechanism.To see that these transfers make
truthtellingan equilibrium,first observe that the report of his outcome-decisionpayoff does not affect agent i's total utility-because Ti does not depend on it-hence
it is optimal for agent i to truthfullyreport his payoff in the second reportingstage.
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Then, suppose that all agents except i truthfully report their types,

ori

= 0-i, and their

outcome-decision payoffs, while agent i of type 0i falsely reports his type to be 0i.
Under these hypotheses, the reported outcome-decision payoff of agent j is u =
uj(x*(0 , 0_i), w); thus, for type Oithe expected value of ur is Vj(x*(0, 0_i), oi, 0_i).
Note that this expected value depends on the implemented decision, which is a function of the reportedtypes, and the true type profile.As a result,agent i's total expected
utility when the true type profile is (0i, 0_i) and he reports 0' becomes
(5)

vi(x*(0;,, i),

1 vj(x*(09, O-i), i, ,

i, O-i) +

i).

By reportinghis true type, on the other hand, agent i would obtain
(6)

vi(x*(0i,

),

i, -i) +
Oi,

vj(x*( 0, 0-i) i, i -).
jil

Since x* is the efficient decision, the utility in (6) is at least as great as the utility
in (5). Hence, agent i will never profit from falsely reporting0l; truthfulreportingis
a best reply to the truthfulreportingof all the other agents. Thus, I have proved the
followingproposition.
PROPOSITION
1: It is alwayspossibleto constructan efficientperfect
Bayesiantwo-stage
mechanism.
While with privatevalues it is possible to make truthfulrevelationa dominantstrategy for agents,with interdependentvaluationsthe dominantstrategyis lost. However,
in the proposed mechanismtelling the truthis a best replyfor agent i independentlyof
his beliefs about the other players.That is, telling the truthis an ex-post equilibrium:it
remainsa perfect Bayesianequilibriumfor any prior distributionover types.
With privatevalues the type 0i, learned before participatingin the mechanism(the
interimstage), is both the only piece of private informationand all that agent i needs
to determine his valuationfor all outcome decisions. If valuationsare interdependent,
knowingOiis not sufficientto determine i's valuation.If the outcome-decisionpayoffis
observed,however,an agent obtains two pieces of information:his interimtype 0i and
his payoff type ui, which he learns after an outcome decision has been made. Thus, we
could say that an agent'svaluationfor the outcome that was chosen (but not necessarily
all outcomes) is privatelyknown after the outcome-decisionpayoff has been realized.
In a sense, observingthe outcome-decisionpayoffbringsthe interdependentvaluations
model closer to the privatevalues model.
It is well known that with privatevalues and sufficientlyrich domains, an efficient
mechanism must be a standard Groves mechanism (see Green and Laffont (1977),
Holmstrom (1979), Laffont and Maskin (1979), and, more recently,Williams(1999)).
As Example2 in the next section shows,with interdependentvaluationsand observable
payoffs there are other two-stagemechanisms,besides the generalizedGroves mechanism, that yield efficient outcomes.
A drawbackof the generalizedGrovesmechanismthat needs to be stressedis that in
the second stage agents are indifferentbetween telling the truthand lying.This implies
that there might be other equilibriabesides the efficient,truth-tellingequilibrium.It is
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an open question whether more complex mechanismscan be constructedthat do not
have this feature.
The transfersTi as defined in (4) are made after agents have observedtheir own payoffs. If, for some reason, the designerneeded to make transfersat the outcome-decision
stage, he could requirethat the transfersyi, as defined in equation (3), be made at the
same time the outcome is chosen, and that the transferadjustmentsTi - yi be made
after outcome-decisionpayoffs are observed. In equilibriumthe expected value of the
transferadjustmentsis zero; in fact all transferadjustmentsare exactlyequal to zero if
the state of the world is a deterministicfunctionof the type profile.
So far, I have not addressedthe issues of individualrationalityand budget balance.
The workingpaper version, Mezzetti (2002), gives a necessaryand sufficientcondition
for a generalized Groves mechanismto be budget balancingand individuallyrational,
that is, to induce voluntaryparticipation.3To deal with budget balance, let E_i be the
expectation operator over the randomvariable 0_i (with E-(n+l)= E-1) and E be the
expectation over 0. Considerthe following additionalcharge hi on agent i, first introduced by D'Aspremontand Gerard-Varet(1979) and Arrow (1979):
n

(7)

E- ^jv(-x*(),

hi(6r) =n

?

~ n

r) - Ei ,

j

_

n

+

_i)

j(x*(O:,Oi), i,

_ j=l

?j=1

L

E-(i+I)

_

Vj(x*(Or+,

_0(i+l)),

_j=l

o+1,

r

0_(i+l))
_

With this additional charge, agent i's transfer becomes ti = ri - hi. Since the expected value of hi does not depend on the reportsof agent i, truthfulreportingremains
an equilibrium.In the reduced-formmodel, in which the outcome-decisionpayoffs depend directlyon the type profile,these transfersbalance the budget on the equilibrium
path, ij= ti = 0. When the state variable o is a random function of the state profile,
the budget will not be balanced for all realizationsof w, but it will be balanced (on
average)for all type profiles,

iE
(=1

t
-ji

i

uj(x*(), )-

-

hi(0)] dH(wO) = 0.

PROPOSITION 2: It is alwayspossibleto constructan efficientperfect
Bayesiantwo-stage
revelationmechanismthatbalancesthe budgetfor all typeprofiles.

I now present an example that shows how the results in this section can be applied.
The example is purposefullysimple, to highlightthe main ideas.
EXAMPLE1: A seller knows the quality Osof a durablegood, with 6s E [-1, 1]. The
quality of the good is unknown to the buyer. A good of quality 0s is worth Osto the
buyer and it is worth aOsto the seller, where a < 1. Efficiencydictates that the buyer

3Theconditionis analogousto the one Makowski
andMezzetti(1994)providedfor the case
of privatevalues.
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get the good if 0s > 0 and that the seller keep it if 0s < 0. In a standardmechanism
design model the transfersand the outcome decision depend on the players'reports
about their types. Let ts be the seller's transferand suppose that the decision rule is
efficient.Letting O'< 0 < 0",incentivecompatibilityrequiresaO' + ts(s) > ts(0) and
ts(O) > aO'j+ ts( O), whichimplies 0' > 0', a contradiction.Thus, no efficient standard
mechanismexists. On the other hand, efficiencycan be obtained by using a two-stage
revelation mechanism. Consider a contract between buyer, seller, and a dealer (the
designer) stipulatingthat (i) if the seller reports to the dealer that the quality of the
good is 6r > 0, then the dealer sells the good to the buyer at a price p = f30r, with
a <: _ 1; (ii) after acquiringthe good the buyerwill publiclyreporther payoff ur and
the dealer will pay the seller an amount equal to p3u. Under this contract,the seller
has an incentive to truthfullyreport the good's qualityand the buyer has an incentive
to report his true payoff from the outcome decision; the outcome is efficient and the
buyer ends up paying a price /30s to the seller. With these transfersthe dealer breaks
even, that is, the budget is balanced. Furthermore,the agents will want to participate
in the mechanism;individualrationalityis satisfied.
If types are single dimensionaland a single-crossingcondition is satisfied,then standardrevelationmechanismsthat implementthe efficient decision rule exist even if valuations are interdependent.However, Bergemann and Valimaki (2002) showed that
no such mechanismprovides agents with the incentives for efficient ex-ante information acquisition (see also Maskin (1992)). It is simple to show that this inefficiency
disappearsif the mechanism designer is allowed to condition transferson the players' reports of their realized outcome-decision payoffs. This is because the generalized Groves mechanismthat I introducedin this section makes each agent the residual
claimantof the full surplusand thus it also provideseach agent with the incentivesfor
the ex-ante efficient acquisitionof information.See Mezzetti (2002) for details.
4. CONCLUSIONS
I have shown that when agents observe their own outcome-decisionpayoffs, even
if these payoffs are unverifiable,paymentsthat are contingenton payoff reports (twostage mechanisms)allow the implementationof efficient decisions. This suggests that
any contractualscheme, or institutionalarrangement,that facilitatesthe use of contingent paymentsmay raise efficiency.It also helps us understandwhy, as pointed out by
Samuelson (1987), "contingentpricingschemes are common in actualpractice,where
examplesrange from corporateacquisitionvia exchangeof securities,to revenue sharing in oil lease auctions,and incentive contractsin defense procurement."
While the focus here has been on efficiency,two-stagemechanismscan also be used
to implementother decision functionsthat cannotbe implementedby standardmechanisms.For example,Mezzetti (2002, 2004) showsthat by using two-stagemechanismsa
seller can extracta largersurplus,and sometimes fully extractthe surplusas in Cremer
and McLean (1985, 1988) (see also McAfee and Reny (1992) and McLean and Postlewaite (2001)). The reason is that, even if types are independent,with interdependent
valuations observinghis own outcome-decisionpayoff ui(x, w) provides agent i with
a signal that is correlatedwith the types 0_i of the other agents. The following simple
examplegives an idea of how this correlationmay be exploited.
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2: An existing business is up for sale. The potential acquirersare two
EXAMPLE
firms.Firm i's payoff from acquiringthe business is ui = a0i + Oj,j 4 i, where a > 1.
Firm i privatelyobserves signal Oi,which is uniformlydistributedon [0, 1]. Signalsare
independent. It is well known (e.g., see Myerson (1981)), that there is no standard
mechanism that fully extractsthe surplus. On the other hand, consider the following
generalizedtwo-stagemechanism.In the firststage each firmreportsits signal i0. Let f
be the firmthat reportedthe lower signal, 0[, and h be the one that reportedthe higher
signal, o0. Firm h is assigned the business and charged a0O + 0o (i.e., th = -a0o

- 0o).

Firm h is then asked to report its outcome-decisionpayoff in the second stage. If the
reported decision payoff is ur = a0r + 0[, then firm f is chargednothing (i.e., tt = 0).
If ur ao0 + 0o, then firm f is chargeda fine F > a (i.e., ti = -F). It is simple to show
that it is an equilibriumfor firmh to truthfullyreportits outcome-decisionpayoffin the
second stage and for both firmsto truthfullyreporttheir signalsin the firststage. Hence
the proposed mechanism,which is not a generalized Groves mechanism,implements
the efficient outcome decision and extractsfull surplusfor all type realizations.In the
second stage, reportingthe true outcome-decisionpayoff is a best reply for firm h. In
the first stage, if firm j reports its true signal, then firm i could only gain (over telling
the truth)by reportinga signallowerthen the truth.If firmi reports Or < Oi,it makes an
expected total payoff (outcome-decisionpayoff plus transfer)equal to a(0i - o0)0o F(1 - 0r), since Oris the probabilitythat firmj will have a signal lower than 0r,and the
lie will be detected if firm j acquiresthe business. This total payoff is alwaysnegative
providedthat F > a, while telling the truthguaranteesfirm i zero total payoff.
It is naturalto ask to what extent the approachof exploitingthe observationof payoffs can be extended to general allocation problemswith agents' utilities that are not
quasilinear.To do so would require decomposing the final allocation decision in two
(or more) stages, with agents observingtheir payoffs and makingreports at the end of
each stage. With interdependentvaluations,this certainlyexpands(at least weakly)the
range of implementablefinal allocations,but the amount of extra freedom that multiple reportingstages give the designer in this general environmentis not clear. On the
negative side, the generalizedGroves schemes defined in Section 3 rely on quasilinearity, and with privatevalues it is well known that efficient allocations cannot generally
be implemented if utilities are not quasilinear.On the positive side, payoff reports allow some cross-checkingand it is easy to construct exampleswhere this is enough to
implement efficient allocations that could not be implementedwith mechanismsthat
only use a single reportingstage. Furtherresearchis needed.
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