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Recent years have witnessed a growing importance of intermediary decision 

making in financial markets. 

Some of the properties of the framework within which this decision making 

seems to take place are as follows : a) people acting as intermediaries 

are often (not always) evaluated on ex post performance and not on the basis 

of ex ante decision making ; b) much effort goes into auditing activities ; 

c) credit rationing occurs. 

In addition it is often said that : d) when an intermediary "follows the 

crowd" and the outcome of his decision is unfavourable, he may expect to be 

less critisized than if the unfavourable outcome follows as "counterstream" 

policy ; e) companies spend hundreds of millions to acquire other companies 

but are often more reluctant to spend that much on one research project. 1 

This paper provides some rationale for these phenomena by showing that they 

can be the result of applying optimal evaluation contracts (a, c, e) or may 

be properties of underlying signalling equilibria (b, d). 

As point of departure this paper uses a modified version of Diamond's model 

in [3], the reason being that it is simple and yet_ sufficiently rich to bring 

out the points mentioned before. Many of the results can be generalised with

out too much difficulty however. 

Simultaneously it provides a clear example of both a one period reputation 
2 model and of how agency and signalling models are linked together. 

1. See e.g. Pinchot [9], p. 225 
2. In 'many models one simply accepts that agents-managers engage in signalling 

to improve the principals'-owners lot. The fact that this occurs seems 
sometimes to be associated with the take-over disciplining of the stock 
market. However such disciplining presumes that~ next to the financial 
market also the agent market is sufficiently competitive. Simultaneously 
such signalling models in turn presume that management possess inside in
formation which~ without this signalling, would not be reflected in prices. 
However, the fact that agents possess such type of information may im
plicitely be associated with limited competition in the managers' market. 

Hence the importance of integrating agency and signalling models. 
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1. A simple model of a competitive lending-borrowing market 

Consider a world in which at time 1, lenders (also called "principals" and 

"depositors") entrust funds to some agent (henceforth also indicated by 

"bank" and "intermediary") which may use it to grant a major credit to a 

borrower, who promises to repay interest and principal at time 2 to the 

"bank" ; possible proceeds may than be distributed to the lenders. Lenders 

do not observe the money flows between the intermediary and the borrower at 

time 2 but they can "see" the flows at time 1. If however the repayment to 

the lenders is too low, they can declare the intermediary bankrupt and force 

it to absorb nonpecunary bankruptcy costs (e.g. the bank has to explain 

poor results, the agent may be put in prison for unbezzlement ... ). As the 

gathering of information is one of the major tasks of the intermediary, 

lenders are much less informed about the quality of the borrower than the 

financial institution ; also they know a priori nothing about the monitoring 

effort of the bank. Financial intermediaries are assumed to be fully com

petitive both in the agency-lender market and the borrower market and all 

banks' perception and monitoring capacities are supposed to be the same. 

Side payments are excluded and everybody is risk neutral. For concreteness 

consider the next "as if" story, satisfying the preceding requirements. 

At time 1 many borrowers j come to the market, wishing to obtain a loan for 

investment in some project ; the repayment possibility depends on the pro

jects's state of the world s.(s.s{S.}), which is revealed at time 2. Also 
J J J 

at time 1 a great number of fully similar prospective bankers enter the 
' market. These individuals have no investible money available, but they 

possess the gift to "see" the probability distribution of returns of any 

project j at time 1 and observe which states. has occurred at time 2. 
J 

Then many principals (i.e. lenders) or groups of principals possessing money 

but only limited return perception capacity (see below what is meant by 

"limited") come in, in search of an agent to invest their funds in a loan on 

their behalf. 

Suppose that the monitoring of a loan at time 2 requires effort (e.g. stand 
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next to the borrower, preventing him to take the money from his project and 

run), such that no agent can supervise more than one lending operation. 

Assume that everybody is risk neutral (w.r.t. consumption) and has positive 

time preference. Also any agent's love of consumption at time 2 is always 

at least equal to (minus) the disutility of monitoring effort and any inter

mediary reacts to bankruptcy penalties as if he had to consume negatively. 

In addition any agent can choose not to be employed. Also assume that prin

cipals can always observe the nominal interest rate written down in the 

borrowing contract. 

Finally suppose that an equilibrium is reached in which optimal contracts are 

written, agents earn a normal-positive renumeration on effort and prefer to 

be employed. 

What features is this equilibrium likely to have ? 

This depends on the perception capacities of the lenders, the flexibility 

with which principals can change agents during the lifetime of the contract 

and the signalling opportunities of the intermediaries. 

2. Lenders can't observe the state of the world but know the probability 

distribution of the return of borrowers'-projects 

It has been shown 1n Diamond [3], that, when depositors can observe the pay

ment they receive from the intermediary and know the probability distribu

tion of the return of the borrower's investment, but cannot observe neither 

the project's outcome nor payments by entrepreneurs to the intermediary nor 

the monitoring effort, the financial institution is best evaluated on the 

basis of ex post performance, using the following type of contract 

{ 

h. - (x. -s.) 
J J J 

0 otherwise 

if x. - s. <h. 
J J J 

with K
1 

the penalty imposed on the agent, as a function of the amount lenders 
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receive Ln repayment from the loan (=x.) net of the agent's competitive re
J 

numeration for monitoring effort (=s.) ; h. represents the critical level 
J J 

at which lenders start asking questions and inflict penalty costs. 

It is assumed that everything is normalised by the nominal amount of the loan 

and that s. is a small positive number. 
J 

Because lenders do not know R.(s.), i.e. the repayment of the borrower, nor 
J J 

observe the project's return, the banker can always choose to report only 

x.(s.) in earnings and keep R.(s.) - (x.(s.)+s.) to himself. To induce him 
J J J J .J J J 

to set x.(s.)-s. >min {R.(s.)} in favourable states, he is hired under the 
J J J J J 

preceding penalty contract. 

In Diamond [ 3 ] it LS shown this contract LS the least costly possible, 

guaranteeing lenders an expected return equal to the market return. 

In particular, the lenders may expect to receLve 

f h. 
J 

{s.[R~~h.} 
J J J 

p. (s.) ds. 
J J J 

+ f 

{s .[R~ 
J J 

X 
R. (s.) 

J J 
<h.} 

J 

p.(s.)ds. 
J J J 

R 
e 

(1) 

where p.(s.) 
J J 

denotes the density of R.(s.) assuming the banker perfectly 
J J 

X monitors the borrower, R.(s.) the repayment of the borrower if he is per-
J J 

fectly monitored and h. the lowest penalty level guaranteeing lenders re
J 

ceiving R , the market interest rate on deposits, in expected value terms. 
e 

With the preceding contract, taking his preferences for money relative to 

monitoring effort into account, the agent will accept employment only if : 

f 

{s.[R~~h.} 
J J J 

X (R. -h.) p ( s . ) ds. 
J J J J 

f 

{s .jR~ <h.} 
- J J J 

X (h.-R.)p(s.)ds. ~ s. 
J J J J J 

(2) 

Bringing competition Ln the agent market into the picture (i.e. no surplus 

earnings for agents exist), one would expect expression (2) to hold with an 

equality sign. 



This would imply that (rewriting) (2)) 

X 
E(R .(s.)) 

J J 

X f R. ( s . ) p ( s.) ds . 
s. J J J J 

J 
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h. + e:. 
J J 

Taking equation (1) into account, it would follow that, for lenders to re

ceive (in expected value terms), the equilibrium return 

X E (R. ( s . ) ) > h. ~ R 
J J J e 

(3) 

It is easy to check that the weak inequality in (3) is strict for any loan 

with bankruptcy risk. Thus in this risk neutral world, risky loans would re

quire a higher expected return than the nonrisky ones because borrowers 

would bear the expected bankruptcy costs of the banker. 

Although the forcing contract is least cost and agents only receive ex ante, 

a competitive renumeration, this solution does not correspond to the one which 

would obtain if the market of intermediaries were perfectly competitive. 

To see this note that bankers, preferring to be employed and simultaneously 

living under the pressure of competition ln the borrower market, have an in

centive to look for arrangements to avoid bankruptcy costs because this could 

result in better loan terms (see equation (3)). Simultaneously the competi

tion in the agent-principal market drives intermediaries to accept advantagous 

(for the lenders) effiployment contracts. 

One thinkable arrangement satisfying both requirements is an agent accepting 

at time 1 a deal stipulating that he (the agent) is given the job only ten

tatively and that only after the agent has observed the state of the world at 

time 2 and announced a repayment level, he may obtain tenure i:t 

he is not tenured he receives no renumeration whatsoever. 1 

One would expect that at time 2 competition among agents ln the agent

principal market drives any one of them to reveal the correct state of the 

world ; given that intermediaries love money more than they dislike effort, 

they would also perfectly monitor the loan and be able to pay out the maximal 

amount allowed by the borrowing contract and the outcome of the project. 

1. One could imagine that the agent first observes the state of the world at 
time 2 and only then has to expend monitoring effort. 
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Principals, understanding this, would accept to lower the h. level to zero 
J 

and hence evaluate agents on the basis of ex ante decisions (i.e. because 

principals know the probability distribution of the project's return, they 

know whether or not ex ante the right decision was taken). 

Consequently, risky borrowers' financing costs reduces to R +s .. Thus, if 
e J 

there is a full flexibility in switching agents, also during the life of the 

contract and principals know the probability distribution of projects, corn

petition drives intermediaries to work in the best interests of the lenders 

there is no credit rationing and all borrowers pay the same expected return 

optimal contracts evaluate intermediaries on the basis of ex ante reports 

without imposing penalties for bad performance at time 2. 

Clearly 1n this economy, competition has solved the asymmetric information 

problem. 

Let now an imperfection enter the agent market : once an intermediary 1s em

ployed at time 1, lenders are stuck with him for the remainder of the borrow

ing contract. Reconsidering the precedingly described mechanism, it is clear 

that, with tenured intermediaries as of time 1, no incentive exists anymore 

to report the correct earnings. Consequently, the best thing principals can 

do is to employ agents only under the penalty contract K1 . Of course, due to 

the pressure of competition in the borrower market, agents have an incentive 

to look for credible mechanisms, proving their good faith, that is, they have 

an incentive to engage in signalling. 1 

As an example of such a mechanism, suppose there exist random variables Z, 

whose respective outcomes at time 2 are observable by all. The probability 

distribution of these Z need not be known by the lenders. Suppose that only 

the agent knows 
X R.(s.) = f.(Z) 
J J J 

there exists a function f. such that, given perfect monitoring, 
J 

for all s .. Then the competition argument implies that agents 
J 

prefer an arrangement >vhereby at time 1 they announce 

accepting a penalty 

f., 1.e. write a report, 
J 

1. Unless a take-over bid would allow a less costly replacement of the agent, 
the imperfection in the agent market would make such a move at time 2 un
profitable. Consequently within this model take-over disciplining cannot be 
the driving mechanism behind the signalling. 
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K. 
J l 

X· 
f

0

j(Z)- (Rj-fj) 

otherwise 

if f. (.) > R~- £. 
J J J 

This leads them to correctly reveal f. at time 1. In the process the risky 
J 

borrower's cost is reduced to the rate on riskfree loans. 

In fact one could regard agents voluntarily engaging in emitting such reports 

as a move in a one period "reputation" game : loss of expropriation oppor

tunities is traded against a more favourable evaluation contract. 

A Z-variable could be the payout of other banks lending to similar borrowers 

as borrower j. As long as agents do not cooperate, or more precisely as long 

as principals believe this not to be the case, evaluating intermediaries on 

the basis of the results of direct competitors would then lead to a solution 

similar to an evaluation on the basis of ex ante decision making. 

Given competition in the principal market for intermediaries, lenders would be 

forced to accept the preceding cost saving signalling mechanism. 1 

Of course if the payoff of lending to entrepreneur j ~s unique, this possibility 

1.s not open. Ofther courses of action for the agent ~n that case comprise 

making use of the services of external auditors, setting up his organisation 

such that dishonesty is easily revealed .... 

3. Lenders cannot observe the state of nature nor the probability distribution 

of the borrowers' projects' outcomes 

If principals are totally uninformed about the borrowers' projects, one would

given imperfect intermediary markets - of course expect more possibilities of 

expropriation on the part of the agent. Simultaneously one would expect em

ployment contracts to reflect this. Indeed, without taking competition into 

account, the optimal evaluation contract is (see appendix) : 

1. lfuen deviations from the reported earnings of the competitor can be ex
plained by referrii.l<:, to observable stochastic variables, there is of course 
no change in results ; however when there is an important unexplainable noise 
factor, one has to fall back on a forcing contract. 
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- x. 0 
J 

with the penalty level X RjN equal to the sum of nominal principal and nominal 

. . . 1 . . 1 1 1nterest rate tLmes nom1na pr1nc1pa . 

It follows that, since the a~ent's return is 

f (R~ -
X X J 

X (RN.-s.))p.(s.)fs. 
J J J J J 

X X f (RN.-s.-R.)p.(s.)ds. 
X X JJJJJ J 

{s!RN.- .,.;;R.} 
J J J 

{ s I RN. -s. > R.} 
J J J 

his expected payoff can only attain the level E • 
J 

if and only if the loan is 

completely riskfree. E· 
J 

Although agents prefer to be employed, given that 

is small relative to the nominal amount of the loan, only credit to virtually 

riskfree debt would be extended, no matter what nominal interest rate borrowers 

would be willing to pay. Thus credit rationing would occur although inter-
? 

mediaries know perfectly the quality of the borrowers.~ 

Bringing competition and the option of nontenured labour contracts into the 

picture, just as described in the previous section, one would expect compe

tition to force agents into revealing R~(s.) at time 2 and h. may be set 
J J J 

equal to zero. As competition would take away all agents' expropriation 

gains, expected as well as realised ones, intermediaries would be indifferent 

between granting good quality loans (i.e. contracts with expected returns of 

at least R ) and bad quality loans. In the previous section this was true 
e 

too but there, because they knew p., principals were able themselves to dis
J 

tinguish gpod loans from bad ones. 

1. To see that 

latter h. 
J 

this contract 
X 

by RjN-sj. 

LS Ln line with contract K
1

, replace in the 

2. In [11] , Stiglitz and Weiss find credit rationing as a consequence of inter
mediaries' imperfect knowledge of the quality of borrowers. In the present 
model lack of competition combined with optimal contracting between agents 
ancl principals drives the result. 
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Since agents prefer to be employed they could engage in lending contracts 

with E(R~(s.))<R, if this allows them to be in business. 
J J e 

Principals understanding this and given the fact that intermediaries would 

not want to work for a fee much below s. , they could 
J 

agree to pay agents, 

next to the normal renumeration for monitoring effort, an amount ~ 
y(R.(s.)-R) 

J J e 

with y some small positive number. 

agents would in that case only earn 

p.(s.) is not revealed by agents and 
J J 

Clearly, in expected value terms, 

s. if E(R~(s .)) >R • Then, although 
J J J e 

principals are not able to check whether 

they are good or bad, intermediaries would be optimally evaluated on the 

basis of reported ex ante decisions ; furthermore as banks' expected bank

ruptcy costs would be zero, risky borrowers.' cost of financing would reduce 

to R + E • If it ~s too costly to switch agents during the lifetime of e J 

the loan, there is again no incentive to reveal ~ R. (s.) 
J J 

and intermediaries 

are best evaluated under the contract K2. 

Of course, if the signalling devices of the preceding section would be avail

able, also in the present case one would be able to return to an equilibrium 

of ex ante evaluation. 

If not, one could expect intermediaries to be evaluated on ex post performance 

and only riskfree loan demands to get serviced. 1 

1. Suppose some A fraction of potential intermediaries have knowledgable 
principals or are capable organising themselves in such a way that dis
honesty becomes impossible. Continue the assumption that switching 
management is costly. Then as the number of intermediaries actually 
setting up increases, the probability of banks to move into new risky 
business goes up also. For as the number of financial institutions grows, 
the probability that some of them are of the perfectly monitored kind in
creases too ; these latter ones can service other than riskfree loan 
demands, offering other firms signalling opportunities and making markets 
more complete. 
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4. Some notes on the multiperiod case 

It is well known that the conflict of wants between agents and principals 

often largely dissipates in a many period setting. To see what happens 

in the present model if the horizon is lengthened to N periods (N large 

but finite), suppose that at every t=l, ... ,N-1, borrowers come to market 

seeking 1 period loans ; as before, repayment depends on the state of 

the world at t+l. Lending occurs through financial intermediaries. 

Also suppose for simplicity that the competitive rate on one period deposits 

remains constant of over time. 

It is not difficult to show (see appendix) that, in case the principals know 

the probability distribution function of the sjt' at any time the optimal 

forcing contract remains K1 Also when this distribution function is un-

known, just as in the one period model, the optimal contract Ls K
2 

As before, these statements of course hold when during the lifetime of one 

borrowing contract it is impossible to switch agents. Again, if such switching 

is possible or perfect signalling devices exist, the bankruptcy level hjt 

lS reduced to zero. 

Hence the effect of lengthening the horizon is only to replicate the single 

period result N times. The reason is simple : as penalties at time t only 

affect incomes at time t (i.e. the present system is without memory), myopic 

one period optimisation is optimal. 

lf the assumption is added that once an agent is declared bankrupt, he is 

afterwards never employed anymore, the situation changes. In case principals, 

know the distribution function of the R~ and the contract K
1 

LS used, 
Jt 

the expected value of an agent's income at time t who is then employed LS : 

F. 
Jt 

with 

X 
f (R.- h.t)p(s.t)ds. 

Jt J J Jt 
{ s j t I Rj t ~ h j t} 

F. 1 
J 't+ 

1 
R e 

F. 1 J 't+ 
the present value at time 

(4) 

t+l of all Lncome as of time t+l. 
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Because in any one period the expected renumeration of the agent is E:jt> 0, 

F. is 
jt 

necessarily F. 1 ~s positive. Consequently, ceteris paribus, 
j,t+ 

an increasing function of the chance the bankruptcy income level 

met. Hence unless competition in the agent market would allow a 
hjt is 

larger moni-

taring renumeration for risky loans, especially if time N ~s still far away, 

agents have an incentive to decline risky loan demands. Even if principals 

understand this, there is still no incentive for them to change the bank

ruptcy level. For increasing hjt above the myopic one period level in

creases costs unnecessarily and hence is inefficient (see appendix). And 

since it is rational for agents to maximally declare hjt in any one period, 

decreasing the bankruptcy level would leave the lenders with an expected 

return below R • 
e 

Similar arguments show that if principals do not know the 

p(sjt), the myopic forcing contract rema~ns optimal. Hence again in-

creasing the horizon of the model does not help in solving the agency problem 

in fact it may only contribute to the "risk aversion" of this risk neutral 

world. As before agency costs can only be reduced to zero if the options 

of nontenured contracts within any one period or perfect signalling devices 

are available. 

5. What are the main conclusions from this analysis ? 

Some implications of the findings are as follows 

- although all banks know that two borrowers are of ex~ctly the same quality 

and financial intermediaries are fully competitive in the loan market, one 

borrower may have to pay more on his loan than the other ; this may occur 

when prin~ipals know more about one borrower than about another ; credit 

may even be fully rationed, unless the loan is riskfree, for borrowers 

about whom principals have no knowledge at all 

if some disturbing news about a borrower leaks out, it: is possible that 

maturing loans are not renewed and/or a higher interest rate has to be 

paid on the renewal, although all financial intermediaries know that the 

credit quality of the borrower has not deteriorated. This occurs as soon 

as lending to that particular borrower is not 100 % riskfree and agents 

perceive principals to have difficulty ~n assessing the news' effect on the 

borrower's repayment capacity ; 
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- government regulates many financial intermediaries through explicit limita

tions on investment in some assets. However, it can also affect the 

riskiness of the projects undertaken by falling into the habit of asking 

for explanations as soon as results fall below some level, say 1. 

Specifically, if the regulator sets 1 above the level of the optimal agent

principal contract, it enhances higher interest rates and/or credit ration

ing for non riskfree loans ; 

- one may expect that borrowers who engage ~n sending false information to 

the market, making it more difficult for non-insiders to evaluate them, to 

pay a penalty for this under the form of higher interest rates and/or 

credit rationing unless lending to them is completely without risk ; 

- using costly procedures aimed at bringing together a project with know

ledgable principals (e.g. management buyout , investment by a specialised 

venture capital firm) may be beneficial to all. 
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A P P E N D I X 

1. Optimal evaluation when p.(s.) is known, and R.(s.) is unobservable __________________________ l __ l ___________________ J __ l _________________ _ 

by principals ; competition is disregarded 

The optimal evaluation contract with nonnegative penalties satisfies 

E (R~- x.- K(x.)] 
R~ J J J 

max [max 

K(.) x· 
J J 

L.e. the optimal K(.) can only be a function of 

servable by the principals 

= max max 
K(.) x. 

J 

Subject to 

p (x.) 
J 

x. s arg max (P(x.) 
J x. J 

J 

P(arg max (P)) ~ s. 
J x. 

J 

ER. (x.!x. s arg max 
J J 

J x. 
J 

X x. € O,R. 
J J 

(P)) ~R 
e 

x. 
J 

since R~ is not ob
J 

(lA) 

(2A) 

(3A) 

(4A) 

(SA) 

with arg max (.) indicating the set of arguments that maximise the objective 

function in the brackets. 

(lA) LS the agent's objective function ; (3A) indicates that the agent will 

only accept to be hired if his expected renumeration when acting optimally is 

s. ; (4A) is the principal's minimal return constraint imposed on the con-
J 

tract K(.) (SA) are feasibility conditions. 
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The proof that the contract Kl = {:i - (x.-s.) if h. > x. - s. 
J J J J J 

otherwise 

satisfies these requirements is similar to Diamond [ 3] 
' 

p. 397. 

2. Optimal evaluation when p.(s.) is unknown and R.(s.) unobservable by __________________________ l __ l ____________________ l __ l _________________ _ 

principals ; competition is disregarded 

The optimal evaluation contract with nonnegative penalties satisfies 

max [max J (R.-x.-K(p .,x.))p.(s.)ds.] 
K(.) p . ,x. 

aJ J 
s. J J aJ J J J J 

J 

max 
K(.) 

max 
p . ,x. 

aJ J 

Q(p . ,x.) 
aJ J 

Subject to 

(p .,x.) s arg max (Q) 
aJ J p . ,x. 

Q (arg max 

Pa,j'~j 

aJ J 

(Q)) ;;. s. 
J 

J (x.Jx. s arg max (Q))p.(s.)ds.;;. R 
J J J J J e s. 

J 

feasibility of p . ,x. 
aJ J 

for all 

with indicating the probability distribution of 

the agents. 

P. (s.) -
J J 

R. (s.) 
J J 

(6A) 

(7A) 

(SA) 

(9A) 

(lOA) 

announced by 



It is easy to show that the contract K(x.) 
J 
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= 

satisfies (8A) and (9A) and is compatible with optimal behaviour on the part 

of the agent, i.e. acting optimally the agent sets :1!: 
x. = R.(s.) 

J J J 
for all s. 

J 

and receives - X 
f (R.N-R.)p.(s.)ds. 

J J J J J 
which is nonnegative iff 

{s .\R~ <R.N} 
J J J 

X = R.(s.) for all 
J J 

s. 
J 

For the penalty level h, principals may expect to receive 

f h . p . ( s . ) ds . + 
J J J J 

{s.\h.~R.} 
J J J 

f R.(s.)p.(s.)ds. 
J J J J J 

{s.\h.> R.} 
J J J 

which, given optimal agent behaviour, can only be guaranteed an expected re-

turn of Re, for any P. (s.)' 
J J 

if (recall that principals can ob-

serve RN. 
l J 

and hence demand that ;;;;. R ) • 
e 

That this contract is minimum cost can be shown as in Diamond [ 3] , p. 397. 

3. The multiperiod case 

3.A. Optimal evaluation when p. (s.) 
J J 

is known, and 

by principals ; competition is disregarded 

The optimal contract satisfies : 
N 

max [ max ( Z E - xJ.t- Kt (xJ. 1 , ..• xJ.t)))] 
xjt t=l Rj 

max F. 1 (xJ. 1 , .•.. ,xJ.N) J,.t= 
xjl' .. xjN 

R.(s.) is unobservable 
J J 



Subject to : 

(x., .... ,x.N) s 
J J 

F. t (arg max F. t) 
J' J, 

xjl'' .. xjN 

ER~ (xjl' .. xjN I xjl' ... xjN 

J 

1 
R. 

e 
F. 1 

J 't+ 

s arg max Fjl) ~ 
xjl'' .. xjN 

R 
e 

for all t=l, .... ,N 

3.B. Optimal evaluation when p.(s.) is unknown and 
J J 

by principals ; competition is disregarded 

Cf.r. 3.A and 2. 
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for all t=l, ... ,N 

R. (s.) 
J J 

is unobservable 


