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Abstract 

This paper suggests that the optimal contract in lending under asymmetric 
information is a fixed rate loan contract. It is shown that deposit banks have an 
advantage to provide maturity transformation with fixed rate contracts. This is 
because the spatial nature of deposit market competition makes the oligopolistic 
cooperation likely. Cooperation, on the other hand, provides banks more stable 
funding when depositors derive utility from both monetary compensation 
(interest) and the proximity of banks services. lt is also shown that by 
committing in loan markets to fixed rate returns banks can reduce their 
incentives to compete over deposits. 

Tiivistelmä 

Tutkimuksessa osoitetaan, että pankkien talletusvarainhankinta on epätäydellisen 
kilpailun vallitessa muuta varainhankintaa vakaampaa. Tästä johtuen pankeilla 
on suoraan rahoitusmarkkinoilta varoja kerääviin instituutioihin verrattuna 
paremmat edellytykset tarjota kiinteäkorkoisia luottoja, joiden maturiteetti on 
varainhankinnan maturiteettia pidempi. Lisäksi tutkimuksessa osoitetaan, että 
sitoutumalla kiinteäkorkoisiin luottoihin pankki voi rajoittaa halukkuuttaan 
voimakkaaseen talletuskorkokilpailuun ja siten edesauttaa kartelIin pysyvyyttä 
talletusmarkkinoilla. 
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1 Introduction 

The argument for fixed rate loans is motivated by the ability of this type of 
contract to stabilize the income of the risk-averse party. For example Koskela 
(1976) and Fried & Howitt (1980) have argued for fixed rate loan contracts on 
these grounds. 1n this paper a complementary explanation for their use is 
developed: non-contractible actions and asymmetric information can also 
produce fixed rate loan contracts. 

lt is then shown that deposit taking institutions have an advantage to 
provide maturity transformation with fixed rate loan contracts. By building 
branches and a payment system they can, in an oligopolistic equilibrium, reduce 
the variability of their funding costs. This reduces the consistency problem 
otherwise present in maturity transfonnation: the possibility of a costly run and 
an early liquidation of assets. 1 

Oligopolistic equilibrium, on the other hand, turns out to be a credible 
outcome of competition for deposits. This is because branch banking involves 
large initial sunk costs that restrict entry, and, it is suggested, because 
depositors vary by geographical location (or by taste) so that only few banks 
(usually only one bank) can be "closest" to any consumer. Note that otherwise 
banks would not be able to recover their initial investments under price 
competition. 

lt is further suggested that the choice of loan contract affects the degree of 
competition in deposit markets. With fixed rate loan contracts the oligopolistic 
cooperation in deposit markets becomes more likely. 

This paper, which examines optimal loan contract, deposit market 
competition and the concistency problem in maturity transformation was 
motivated by the fact that loans to consumers and small firms have historically 
been provided by mainly deposit institutions, and these loans have carried fixed 
rates. (Sometimes variable rate loans were prohibited - e.g. in Finland unti! 
1986). 1n Finland the introduction of variable rate loans and the resent increase 
in deposit rate variability (due largely, however, to changes in regulation) have 
gone hand in hand with the present financial distress. 

To develop the arguments of this paper two very different approaches are 
employed. First, the optimal choice of loan contract is analyzed in a principal 
agent framework. This is a very general framework and its results do not 
depend on e.g. the degree of competition in the markets. Taking the results of 
the first section as given, section three then analyzes deposit market competition 
with the tools familiar from 1ndustrial Organization Theory. The second part 
discusses the consistency problem in maturity transformation. 

1 Baltensperger and Dermine (1987) suggest that this fixed rate loan argument is weakened by 
the existance of financial futures markets and modern hedging techniques which make possible 
the provision of long-term fixed-rate assets financed by floating rate deposits. At least in 
Finland however these futures markets serve mainly to redistribut banks' risk. Depositor , , 
participation is truly limited. These markets have not been able to remove maturity risk from the 

entire banking system. 
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2 Optimality af Fixed Rate Laans 

Proposition 1: If the expeeted eredit losses from eustomers inerease at an 
inereasing rate as a funetion of the loan interest rate [due to redueed eftort or 
moral hazard in the seleetion of the continuously ehosen investments (e.g. 
advertisement)J, then the optimal contract in lending is a fixed rate eontraet. 

Assume that it takes long time to create value. More exactly, assume that 
the realisation of returns from the firm 's projects takes two periods and if 
liquidated early, the projects yield nothing. Let the second period market 
interest rate be a random variable rm that can have values between 
rml < ... rmi < ... < rmn, with probabilities, Pl' ···Pi' ···Pn· (Pi > OVi, and :EPi = 1). 
Let R be the gross eompensation from a 10an of size unity, and 1 the firm's 
revenues from an investment that is undertaken if a 10an contract is drawn. 

Assume that there are two periods. 1n the first period the eontract is drawn 
and the firms make their investment. At the beginning of period 2, the firm 's 
(agents) observe private demand E, E being a random variable with bounded 
support [E_E-], and the second period market interest rate r mi and choose their 
effort e. E and e are not observed by the bank. The ehoiee of effort affects the 
final outeome of investment and is costly to the agen1. The firm 's initial wealth 
1S zero. 

The firm 's utility at the end of period 2 is 

rr=max [ l(e(R(rmi),e),e) - R(rm),O ] - u(e) 

and that of the bank 

when the state of the world is i. 
As we observe, the firm 's revenues, 1, do not directly depend on rm• They 

do, however, depend on R, as this affects the choice of effort. E and rm are 
independent. (This seems like an acceptable approximation since most of the 
variability of the firm's retums is independent of the market rate of interest).2 

The bank's expected profits ean be written 

2 You may find the assumption that the firm's revenues are uncorrelated with the market interest 
rate somewhat strong. It they were perfectly correlated, on the other hand, interest rate levels 
would have no effect on firms' investments. If you are troubled with this, think of a world 
where market ra te changes move the whole distribution of E by some fraction of market interest 
change. Optimal contracts would then imply that a sma11 proportion of a11 clients loans were 
variable rate. AlI that follows should then be read with this correction in mind. 
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EDB = E[R(rm) - rmi - 1V(R(rm),e)] 

= 1:EPi [R(rm) - rmi - 1V(R(rm),e)] f(e) de 
t i 

where 1V will be speeified shortly. Similarly firm 's expeeted utility is: 

ED = 1 L pJ(I(e(R(rm),e),e) - R(rmi) - u(e) 
t i 

+ 1V(R(rm), e)] f( e) de 

(zero if no loan agreement is made). 1V«R(rmi), e(R(rmi), E), E) = 1V(R(rmi), E) is 
the value of the limited liability option issued by the bank valued at the end of 
the second period. This equals credit losses . 

The principal's (bank's) problem in period 1 is to ehoose R(rmJ so that DB 
is maximized given the agent's choices of effort and that the agent chooses to 
participate: 

Max E TI B = 1 L Pi [R(rm) - rm i - 1V(R(rmi),e)] f(e) de 
R t 

over RC) E R, the set of possible retum functions . 

s.1. (i) E rr ~ ° agent participates. 

(ii) rr(e I e,R(rmi)) ~ n (e' I e,R(rmi)) V e' E E and e E E. 

and agent ehooses action e 
given e and R. 

, 

Let Q be the expeeted vaIue of credit Iossed Q =1 :E Pi tV. The assumed 
t 

characteristics of the function being maximized (in proposition 1), namely 
Q' > 0, Q" > 0, guarantee, that a single maximizing R * exists. (The profit 
function for the bank is strictly coneave in R, when participation constraint (i) 
and incentive compability condition (ii) are satisfied.) 

An optimal R* schedu1e must satisfy: 

, f L Pi DB(e le,R *) f(e) de ~ f L Pi DB(e le,R) f(e) de . V R 
t t 

,Then, that R* is not made eontingent on the realisation of rm• results ~rom t~e 
faet that ex ante ehoiee of any mean preserving variation in R , followmg a tIe 
with market rate would result (beeause of the eonvexity of Q) in a ~ower 
expected profits for the bank. Therefore, the optimal eontraet must have R that 
is independent from the state of the world i. The eont.raet is not made 
eontingent on [i as this provides no information about the ehOlee of effort. 
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3 The Consistency Problem in Maturity 
Transformation 

These optimality conditions suggest that when loan markets are considered in 
isolation, the interest rate on a loan should optimally be fixed. The use of fixed 
rate contracts in lending was not a problem, as banks are assumed to be risk 
neutral, if the financial intermediary can obtain credit with the same maturity as 
the loans have. The depositors, however, need insurance for liquidity and thus 
agree to deposit for short periods of time only. The bOITowers, on the other 
hand, prefer longer term finance, as it is assumed to take a longer time for them 
to create vaIue. It is therefore optimaI that the financial intermediary provide 
maturity transformation. 

With fixed rate loan contracts, a rise in the short term interest rate (deposit 
rate), however, then yields losses to the bank and vice versa. Since a rise in 
interest rate is observed by depositors, and since this increases the probability 
ofbank failure, this might induce depositors to withdraw their money as 
sequential service provides first withdrawers full compensation, whereas the last 
will be left without any compensation at alI. Sequential service, on the other 
hand, is necessary as the depositors need for capitaI is privately observed. 

Diamond and Dybvig have shown that there exists a deposit run 
equilibrium - an equilibrium where all depositors panic and try to withdraw 
their money. A bank run equilibrium (a la' Diamond and Dybvig) is such an 
equilibrium where all depositors, even those who had planned to deposit for 
longer periods, withdraw, as they perceive the other similar depositors to 
withdraw. This possible "panic" equilibrium can lead to premature liquidation 
of the bank's assets, which is here assumed to be costly to the bank, to the 
depositors and thus to the society.3 This possible equilibrium, which leaves 
everyone worse off, is what is here called the consistency problem in maturity 
transformation. 

In what follows, it will be assumed that depositors update their perceptions 
of bank failure from theit knowledge of market interest rate and bank loan 
contracts - and given a sufficiently high probability of bank failure all 
depositors withdraw.4 The problem of possible runs can make fixed rate 
contracts non-optimal for the lending institution. Or, at least, it may encourage 
more frequent use of variable rate loans than would be optimal. The more 
stable the funding costs, however, the more frequent we should expect the use 
of fixed rate loan contracts to be. 

3 This setting, of course, is very sirnilar to that of Diamond and Dybvig, where they show that 
deposit insurance can be optimal. 1t would indeed be optimal here as well. This can, however, 
have its own welfare effects, as is nowadays recognized. 

4 1nformation based runs are analyzed in Jackling and Bhattacharya (1988). 
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4 The Deposit Market Equilibrium and the 
Volatility of Deposit Funding 

PROPOSITION 2: If depositors' utility from deposits depends not only on the 
interest rates on deposits) but also on the proximity of branches and access to 
the payment mechanism) banks can in a oligopolistic equilibrium reduce the 
volatility of their junding costs by investing in a payment system and branch 
network. 

The results that follow depend on very few assumptions that are 
characteristic of deposit markets. It is necessary that depositors derive utility 
from at least two aspects of deposits: a) monetary compensation (interest) and 
b) the convenience and proximity of deposits as compared to alternative 
investments, including easy access .to payment system. It is also necessary that 
the cross partial derivative of the utility fuction of depositors is positive: 
U12 > 0, i.e. for example that a smaller transaction cost (greater proximity) 
raises the marginal utility of the monetary compensation. 

Deposit market competition is analyzed here using a spatial competition 
model - more exactly the Salops model of circular city - for two reasons: First, 
it is easy to build a realistic model that meets these requirements with this 
model. Secondly, it is shown that in this spatial setting the oligopolistic solution 
is very easy to attain, and is thus a credible outcome. 

Consider a circular city (Salop 1979) where there is a unilaterally 
distributed continuum of depositors each endowed with 1 unit of assets. 
Depositors have a transaction cost t when moving along the perimeter of the 
city (size of unity). Assume for simplicity that banks have no access to risky 
assets other than loans and that loan riskiness is not a choice variable of the 
bank. (AlI loan applicants are identical). 

Each period depositors face payments to randomly selected counterparts, 
that if left unpaid yield them great disutility (e.g. in the form of angry debtors 
at their door). These payments occur randomly during the period and are 
symmetric, i.e. all consumers who pay receive an equal amount immediately 
after their own payment. Assume also that every potential depositor has an 
alternative to this. She can invest in a stock exchange, where short-term 
(government and/or bank) debt instruments are sold. The customers who choose 
not to deposit, can make payment transactions by selling their assets in the 
stock exchange and delivering the money in person to the counterparty with an 
expected transaction cost of t1•5 It is also assumed that in every period there is 
some ex ante unknown privately observed fraction of depositors who derive 
utility from next period consumption only, and will thus not redeposit. These 
depositors will be replaced by other similar ones in the following period. 

Banks decide on the deposit rates each period after they observe the market 
rate for that period. It is assumed that during normal times banks do not run 

5 Selling market instruments can be done by phone, and the money is sent to the home. This is 
true also for bank withdrawals and payments (one can e.g. picture the employer paying each 
period with a check). Hence, there is no costly moving along the perimeter of the city at these 
stages of the game. Note also that the payment clearing is centralized and provided by the 
publie authority in this economy. 
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3 This setting, of course, is very sirnilar to that of Diamond and Dybvig, where they show that 
deposit insurance can be optimal. 1t would indeed be optimal here as well. This can, however, 
have its own welfare effects, as is nowadays recognized. 

4 1nformation based runs are analyzed in Jackling and Bhattacharya (1988). 
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4 The Deposit Market Equilibrium and the 
Volatility of Deposit Funding 

PROPOSITION 2: If depositors' utility from deposits depends not only on the 
interest rates on deposits) but also on the proximity of branches and access to 
the payment mechanism) banks can in a oligopolistic equilibrium reduce the 
volatility of their junding costs by investing in a payment system and branch 
network. 

The results that follow depend on very few assumptions that are 
characteristic of deposit markets. It is necessary that depositors derive utility 
from at least two aspects of deposits: a) monetary compensation (interest) and 
b) the convenience and proximity of deposits as compared to alternative 
investments, including easy access .to payment system. It is also necessary that 
the cross partial derivative of the utility fuction of depositors is positive: 
U12 > 0, i.e. for example that a smaller transaction cost (greater proximity) 
raises the marginal utility of the monetary compensation. 

Deposit market competition is analyzed here using a spatial competition 
model - more exactly the Salops model of circular city - for two reasons: First, 
it is easy to build a realistic model that meets these requirements with this 
model. Secondly, it is shown that in this spatial setting the oligopolistic solution 
is very easy to attain, and is thus a credible outcome. 

Consider a circular city (Salop 1979) where there is a unilaterally 
distributed continuum of depositors each endowed with 1 unit of assets. 
Depositors have a transaction cost t when moving along the perimeter of the 
city (size of unity). Assume for simplicity that banks have no access to risky 
assets other than loans and that loan riskiness is not a choice variable of the 
bank. (AlI loan applicants are identical). 

Each period depositors face payments to randomly selected counterparts, 
that if left unpaid yield them great disutility (e.g. in the form of angry debtors 
at their door). These payments occur randomly during the period and are 
symmetric, i.e. all consumers who pay receive an equal amount immediately 
after their own payment. Assume also that every potential depositor has an 
alternative to this. She can invest in a stock exchange, where short-term 
(government and/or bank) debt instruments are sold. The customers who choose 
not to deposit, can make payment transactions by selling their assets in the 
stock exchange and delivering the money in person to the counterparty with an 
expected transaction cost of t1•5 It is also assumed that in every period there is 
some ex ante unknown privately observed fraction of depositors who derive 
utility from next period consumption only, and will thus not redeposit. These 
depositors will be replaced by other similar ones in the following period. 

Banks decide on the deposit rates each period after they observe the market 
rate for that period. It is assumed that during normal times banks do not run 

5 Selling market instruments can be done by phone, and the money is sent to the home. This is 
true also for bank withdrawals and payments (one can e.g. picture the employer paying each 
period with a check). Hence, there is no costly moving along the perimeter of the city at these 
stages of the game. Note also that the payment clearing is centralized and provided by the 
publie authority in this economy. 
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into financial crises as all consumers, who receive payments, instantly redeposit 
their money. Thus the setting of the game remains the same from period to 
period. Given all this, the desicion problem of the depositors is to allocate their 
money each period between (a) a market instrument for one period and (b) a 
deposit with access to the payment mechanism, which is nearby. 

Figure 1. 

- Transport cost = t 
- Length of the city = 1 
- Depositors, each with 1 unit of 

assets are distributed unilaterally 
along the perimeter of the city 

- Reservation value = U(rm,t1) 

4.1 The Competitive Solution 

Assume that there are only two periods, that the short term interest rate is a 
ra~dom variable rm=r: that has expected value E(rm)=r~ . Entry is possible 
only in period 1. Assume further, that banks must pay a fixed cost f, when 
setting up a payment system of a branch. Running the payment system, i.e. 
servicing the depositor, costs c. 

In period 1 banks must decide, whether to set up branches and sell deposits 
and access to the payment system, or to sell their securities at the stock 
exchange only. If deposit institutions decide to enter, they are in the first period 
distributed unilaterally around the city so that their expected per period profits 
(given that they maximise their profits) are no greater than r ~f (a branch can 
be sold after the second period for f). Assume that in the first period n banks 
enter with ne(r:, rd, f) s 0, i.e., the expected profits, if they can invest only in 
market securities, must be non-positive. Assuming that this holds with equality 
and that deposit rates vary symmetrically in relation to market interest, the 
expected cost of capital does not depend on the form of capital. 

In period 2 banks that have entered decide on rd. We shall assume first that 
the banks' asset values are (or equity capital is) sufficient, and that the utility 
for the marginal consumer x from easy access to the payment mechanism is 
great enough so that she will participate (deposit) in each case analyzed. Given 
n banks and the structure of the game, there is always a consumer x who is 
indifferent between depositing to a bank i or its closest neighbour. x E [O,l/n] 
and x is indifferent between bank i and its neighbouring bank (no subscript) if 
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rdi - tx = rd - t(l/n - x). 

Demand for deposits is thus 

given that 

Given the demand, banks maximize profits by setting the deposit rate: 

R(rm, D j ) is the maximal average return for the funds Di. Plugging in the 
formula for demand, remembering that in a Nash equilibrium rdi = rd for 
identical banks, and differentiating with respect to the deposit rate, rdi' gives the 

first order condition: 

(4.1) 

r is the return that can be attained for additional funds.7 

In the optimum, the deposit rate depends only on the marginal return at Di, 
r(rm,Di), the marginal costs of production for deposit services, c, the transaction 
costs for moving, t, and the number of competitors, 'n. If the maximal return Jor 
additional money, r, varies with rm with a derivative r ' then so does the optimal 

6 The perceived derivative of demand is 

It is assumed that the amount of deposits in the economy does not increase with the interest rate 
and that the asset retum function is eontinuous and differentiable around 2x. 

7 4.1 ean be written 

aD. 
I D . = ° -- I ardi 

anB = -D. + [R(r ,D.) - rdl' a Imi 

rdi 

To see that this is equivalent to 4.1 one must remember the forrnulas for the demand and its 
derivative, and note that aR(rm,Dj)/aDj = [r(rm,Dj) - R(rm,Dj)]/D. This follows from the faet that 
average returns are total return (lR) divided by deposits D. Differentiating R!D with respeet to D 

gives (rD - lR)/D2. Dividing everything by D gives the result. 
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deposit rate. Banks can not restrain themselves from competition no matter 
what prior commitments they have. 

If banks can freely enter and exit the money markets and/or lending is a 
competitive business, so that E(R) varies one-to-one with rm (the cost of a 
possible substitute from the firm 's point of view), then r' will be positive and 
equal to one. This could be the case, for example, for the mortgage bond 
investments of S&L's. 

In the type of a world that was considered in part 1, r' is, however, equal 
to zero if all lending is to firms and banks are not alIowed to invest in the 
money markets. This suggests that there may be reasons to control banks access 
to money markets. With limited access to money markets, r' can be less than 
one. This alone would make deposit funding more stable than market funding.8 

4.2 The Cooperative Solution 

Ass~me now that there are an infinite number of periods and that the short term 
interest ra te is a stilI a random variable rm =r: that has expected value 
E(rm) =r ~ in each period. If building branches takes one period this assumption 
guarantees that no new entry after initial entry is profitable. 

As is obvious from Figure 1, spatial deposit market competition after initial 
entry is competition with few competitors, i.e. oligopolistic competition. 
Therefore, it is natural to analyze the deposit market equilibrium using the 
instruments familiar from the analysis of oligopolistic competition.9 In this 
circular city setting any single bank actualIy prices its deposits taking into 
account only the prices of its two c10sest neighbours. 

The competitive solution attained earlier is also a solution for this infinitely 
repeated game, but, as is weIl known, there exists another one. lO Consider the 
following set of strategies. Bank i will set the best oligopoly deposit rate rM 
(monopoly price for deposits), if bank j and k (neighbouring banks) set this 
same rate, but if j or k even once plays differently, i wilI play rc infinitely. 
Banks j and k have similar strategies. This is a typical supergame setting and 
we know that bank i will have no incentive to compete for deposits in a state of 
the world rm if: 

8 Two earlier papers attempting to explain the sluggisness of deposit rates are, according to 
Santornero (1980), Goldfeld and Jaffee (1970) and Stigum (1976). Both of these papers analyze 
deposit rate setting in a world, where the amount of deposits in the economy is an increasing 
function of the interest rate. The role of imperfect competition is not analyzed. 

9 In equilibrium, if entry is not restricted, these firms must however be making zero profits. This 
implies that banks, realizing a positive probability of after entry imperfect competition, will 
enter even though with non-cooperative strategies this would mean losses. There will thus be 
more entry. 

10 If there is any finite number of periods the paradoxal result remains the same. Banks will 
start competing in the last period, and therefore in the period one before that and so on. 
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00 00 

l:Eö nn~(R(r m),rm) ~ n~ax I r M(R(r m),rm) + l:Eö nn~(R(r m),r m) 
n"'O n=1 

(4.2) 

4.2 form.alizes the ~ntuitive notion that when there is more to gain fro~ playing 
cooperattve strategles than from deviation, firms will cooperate. ll TI~ is the 
oligopoly profit for bank i from setting cooperative deposit rate (playing the 
cooperativ.e oligopoly strategy. At best this profit is one n' th of the monopoly 
profit). n~ is the profit under competiti.on (also a sustainable equilibrium) and 
ön is the discount factor for period n. n~ax IrM is the maximal one period profit 
of cheating when others play the cooperative strategy. AlI these are functions of 
the market interest rate.12 

This condition for oligopolistic cooperation is similar for all the banks in 
the city and has to hold for all realisations of rm if the oligopoly solution is to 
be sustained. It is easy to see that, since TIM > TIo if the periods are small 
enough - Ö is c10se enough to one - this will generaIly hold. The folk-theorem, 
however, tells us that there are an infinite number of equilibria in a game such 
as the one above. It seems natural to restrict out attention to the best attainable 
equilibrium from the bank 's point of view. (This is the common line of 
reasoning). This best oligopoly contract minimizes the cost of finance for 
1/n:13 

Min [D i [rdi + c] + [l/n - DJrm] 
rdi 

(4.3) 

s.1. : 1/n-D. ~ 0 
1 

From the nature of this spatial setting and the assumption that there is a 
continuum of depositors along the perimeter of the city, it follows that in all 
solutions to this problem there must exist some x- who is indifferent between 
deposits and the alternative technology. That is, 3 x - E D j , s.th: 

(4.4) 

11 You may consider the proveability of this equation if there is renegotiation. For what follows, 
however, all that is necessary is a single period of non-cooperation, assuming that expected 
losses from this (as compared with oligopoly solution) are great enough to support oligopoly 
'equilibrium with some rm• You may alter the equilibrium conditions to take this into account 
and go through the analysis with this specification in mind. 

12 Note that in a spatial competition model such as that above, there is a natural clientele for a11 
banks. Deviating from cooperation is less profitable in this setting than in the traditionaI analysis 
where' an E higher price attracts all the demand. Here increasingly higher deposit rates are 
needed to attract new depositors from the bank's two competitors. As price discrimination is 
assumed impossible, this means, however, less profits from the old customers at the same time. 

13 Since all n banks are identical, it is reasonable to analyze the game when each bank 
invests/issus loans worth l/n. The amount of loans is not crucial, however. 
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x- can be the same as the x in the two period analysis above (it is if the 
constraint in 4.3 is binding), but it need not be. AlI depositors eloser to the 
bank than x- strickly prefer deposits. AlI depositors farther away prefer the 
alternative technology. 

To see that such a depositor x- must exist, assume the contrary. Assume 
that with the cost minimizing deposit rate r;i there is no x-, whose participation 
is binding, i.e. alI depositors strictly prefer deposits to the alternative 
technology. Then the bank could, however, lower its deposit rate by an E 

amount, where E is elose to zero, without loosing any demand. But, then the 
costs of finance would be lower and r~i could not have been the cost 
minimizing deposit rate. • 

Imperfect competition can then dampen the interest rate volatility of 
deposit funding if, in any period, the depositor x-, whose participation contract 
was binding in the former period, accepts a contract ~ from the bank i, where 
the interest rate of this contract can be expressed: rd- 1 + k~rm' where k is less 
than one, ~rm is the change in the interest rate and rd- 1 IS the previous deposit 
rate. 

~ is accepted if: 

( 4.5) 

for some k E (0,1). tx_ is x-'s cost of transport given that he chooses to deposit. 
4.5 will hold if U 12 > o. That is, if a smalIer transaction cost (greater 

proximity) raises the marginal utility of the monetary compensation. This 
condition is very intuitive, and it is easy to belive that it will generally hold. 
This contract ~, which services x-, need not be an optimal one as banks may 
want to reoptimize. It is however a possible contraet, and this is all that is 
needed for the result. 

In an oligopoly supergame equilibrium banks can thus, with very plausible 
assumptions, dampen the volatility of their funding as compared with market 
funding. 

4.3 The Role of Fixed Rate Contracts in the Incentives to 
Compete 

If banks profits (R-rd) would not affect depositor behaviour the choice of loan 
contraet, fixed rate or not, would have no effect on deposit market behåviour. 
(Deposit rate setting would then be independent from loan stock, and the choice 
of loan contract would have an equal effect on the both sides of the equilibrium 
condition for oligopoly pricing (4.2)). 

But the possibility of deposit runs suggests quite the reverse. As we 
assumed in the first part of this paper, banks' assets are such that if liquidated 
early they yield less retuffi. This brought a consistency problem that, if high 
realisations of the market interest rate brought losses to the bank, this might 
trigger a panic where all depositors withdraw their money. This would cause 
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early liquidation of assets and would be costly to the bank and to the whole 
economy.14 

This is the main difference between choosing to issue fixed rate or variable 
rate loans. ~it~ fi~ed rate contr~cts banks increase the probability of deposit 
runs (early hqUldatlOn of assets) If deposit market competition is to break out. 
The probability of deposit runs is highest when competition is intense and loans 
are fixed rate. Deposit runs occur when banks make sufficiently large losses, 
i.e. R-rd is sufficiently low in one period, or low in many periods at any given 
time. Note that 

a) Profits are higher in imperfect cOmpetItlOn in all states of the world. 
Therefore competition increases the probability of early liquidation. 

b) r' is elose to one in competition (with access to money markets) and 
R' is always less than unity . Losses and runs thus occur with high 
realisations of rm• 

c) R' is elose to one with variable rate loans and zero with fixed rate of 
return. The losses are then (at times of high rm) greater and the 
probability of runs higher with fixed rate Ioans. 

Little more formally this can be seen writing 4.2 as: 

00 

L [EÖnn~(R(rm),rm) - Önn~(R(rm),rm)] ~ 
n=1 (4.6) 

In 4.6 the choice of contract affects left hand side of the equation but not the 
right hand side (as deposit rates and marginal retuffi for assets on the right hand 
side are independent of the old loan stock). Choosing fixed rate contracts will 
increase the difference between the discounted expected value of profits from 
oligopolistic and competitive outcomes. 

To condude, the possibility of costly early liquidation will deerease mainly 
the right hand side of the imperfect competition equilibrium condition (4.2) and 
will do so more in the case of fixed rate loan contracts. Banks can, therefore, 
by choosing fixed rate loan contracts, reduce their incentives to cheat and 
trigger a deposit market competition. This further increases banks willingness to 
choose fixed rate contracts to begin with. 

14 In this spatial setting we must be a bit careful here. Note first that if deposits have priority 
over other bank notes, a bank under stress cannot issue any market instruments. If then the 
consumer x (most far away) withdraws, a small portion of assets must be liquidated. This brings 
down the average retum. This new average retum might then induce the next depositor to react 
and the chain may go a11 the way, depending on relative sizes of the cost to liquividation, RO 
(earlier it was assumed at -R), and transport cost, 1. Thus perceiving all other depositors to react 
it may we11 be rational for a11 depositors, even those closest to the bank, to react and run (if 
-Ro > t). 
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5 Discussion 

In this paper it has been suggested that the optimal contract in financial 
intermediation is a fixed rate loan contract. Deposit banks have an advantage in 
providing maturity transformation with fixed rate contracts since the spatial 
nature of deposit competition allows the use of monopoly power, which results 
in more stable funding. It was also shown that by committing to fixed rate 
returns in loan markets banks can reduce their incentives to compete for 

deposits. 
So far the most convincing argument for the marked advantage of deposit 

institutions in loan markets is in Fama (1985). He has suggested that this 
competitive edge of banks in lending is due to the informational advantage that 
banks acquire from operating in deposit markets. This argument was formalized 
by Vale (1990). In this paper I have presented an alternative explanation for 
deposit institutions advantage in issuing credit. Based on the optimality of fixed 
rate contracts, it was shown that deposit institutions have an advantage in 
providing maturity transformation in loan markets. 

In recent years the cost of banks deposit funding has however increased 
and the costs of this funding has become more volatile. It is interesting to note, 
that this model produces some explanations to these phenomenons. They rest on 
the fact that the alternative technology for payment transmission has been 
revolutionized in the last decade (e.g. credit cards). If the transport cost of the 
alternative technology, t1 in the participation constraint is interpreted as the cost 
of the alternative technology, then as t1 goes down the deposit rates go upo Also 
as t1 approaches tx this will make the deposit funding less stable (as U12 > 0). It 
is also suggested that the mere change to variable rate loan contracts could have 
affected the variability of deposit funding. 
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5 Discussion 

In this paper it has been suggested that the optimal contract in financial 
intermediation is a fixed rate loan contract. Deposit banks have an advantage in 
providing maturity transformation with fixed rate contracts since the spatial 
nature of deposit competition allows the use of monopoly power, which results 
in more stable funding. It was also shown that by committing to fixed rate 
returns in loan markets banks can reduce their incentives to compete for 

deposits. 
So far the most convincing argument for the marked advantage of deposit 

institutions in loan markets is in Fama (1985). He has suggested that this 
competitive edge of banks in lending is due to the informational advantage that 
banks acquire from operating in deposit markets. This argument was formalized 
by Vale (1990). In this paper I have presented an alternative explanation for 
deposit institutions advantage in issuing credit. Based on the optimality of fixed 
rate contracts, it was shown that deposit institutions have an advantage in 
providing maturity transformation in loan markets. 

In recent years the cost of banks deposit funding has however increased 
and the costs of this funding has become more volatile. It is interesting to note, 
that this model produces some explanations to these phenomenons. They rest on 
the fact that the alternative technology for payment transmission has been 
revolutionized in the last decade (e.g. credit cards). If the transport cost of the 
alternative technology, t1 in the participation constraint is interpreted as the cost 
of the alternative technology, then as t1 goes down the deposit rates go upo Also 
as t1 approaches tx this will make the deposit funding less stable (as U12 > 0). It 
is also suggested that the mere change to variable rate loan contracts could have 
affected the variability of deposit funding. 

18 

References 

Baltensperger, E. and Dermine J. (1987) Banking deregulation, Economic Policy: 
64-109. 

Diamond, D.W. and Dybvig, P.H. (1983) Bank Runs, Deposit Insurance, and Liquidity, 
Joumal of Political Economy 91: 401-419. 

Diamond, D. (1984) Financial Intermediation and Delegated Monitoring, Review of 
Economic Studies, 51: 393-414. 

Fama, E.F. (1985) Whats Different About Banks?, Joumal of Monetary Economics: 
29-39. 

Fried, J. and Howitt, P. (1980) Credit Rationing and Implicit Contract Theory, Joumal 
of Money, Credit and Banking 12: 471-87. 

Fudenberg, D. and Tirole., J. (1991) Game Theory, The MIT Press. 
Gale, D. and Hellwig, M. (1985) Incentive-Compatible Debt Contracts: The One Period 

Problem, Review of Economic Studies, 52: 647-63. 
Goldfeld, S.M. and Jaffee, DJv1. (1970) The Determinats of Deposit-Rate Setting by 

Savings and Loan AssociatiollS, Joumal of Finance, XXV: 615-633. 
Jackling, c.J. and Bhattacharya, S. (1988) Distinguishing Panics and Information-based 

Bank Runs: Welfare and Policy Implications, Joumal of Political Economy, voI 96 
nO.3: 568-592. 

Koskela, E. (1976) A Study of Bank Behaviour and Credit Rationing, Helsinki: 
Annales Academiae Scientiarum Fennicae. 

Kouri, P.J.K. (1985) 'Finland' in J. Williamsson (ed.) Inflation and Indexation, Institute 
for Intemational Economics, Washington D.C. 

Salop, S. (1979) Monopolistic Competition with Outside Goods. Bell Joumal of 
Economics 10: 141-156. 

Santomero, A.M. (1983) Fixed Versus Variable rate Loans, Joumal of Finance, 
XXXVIII, NO.5: 1363-1380. 

Santomero, A.M. (1984) Modelling the banking firm: A survey, Joumal of Money, 
Credit and banking 16, Nov: 576-602. 

Stiglitz, J.E. and Weiss, A. (1983) Credit Rationing in Markets with Imperfect 
Information, American Economic Review 73: 912-927. 

Stigum, M.L. (1976) Some Further Implications of Profit Maximation By a Savings 
and Loans Association, Joumal of Finance, XXXI, NO.5: 1405-1426. 

Tirole, J. (1989) The Theory of Industrial Organization. MIT Press. 
Townsend, R. (1979) Optimal Contract and Competitive Markets with Costly State 

Verifications, Joumal of Economic Theory, 21: 265-93. 
Vale, B. (1991) An example of economies of scope in banking under asymmetric 

information, Norges Bank Research department Arbeidsnotat 1991/4. 
Weber, G.I. (1966) Interest Rates on Mortgages and Dividend Rates on savings and 

Loa Shares, Joumal of Finance 21, Sept: 515-521. 

19 



BANK OF FINIAND DISCUSSION PAPERS 

ISSN 0785-3572 

1/93 

2/93 

3/93 

4/93 . 

5/93 

6/93 

7/93 

8/93 

9/93 

10/93 

11/93 

12/93 

Shumin Huang Determinants of Country Creditworthiness: An Empirical 
Investigation, 1980-1989. 1993. 57 p. ISBN 951-686-363-9. (TU) 

Rami Hakola Pääoma- ja yritysverouudistuksen vaikutukset teollisuuden rahoitus­
rakenteeseen (The Effects of Capital and Corporate Tax Reform on Industry's Capitai 
Structure). 1993.45 p. ISBN 951-686-364-7. (KT) 

Pentti Forsman - Pertti Haaparanta - Talja Heinonen Waste Paper Recycling and the 
Structure of Forest Industry. 1993. 20 p. ISBN 951-686-365-5. (K1) 

Risto Murto Pankkiluottojen hinnoittelu vuosina 1987-1992: Mikä meni vikaan? 
(Pricing of Bank Credits in 1987-1992: What Went Wrong?). 1993. 33 p. 
ISBN 951-686-366-3. (RM) 

Johanna Pensala - Heikki SoIttila Pankkien järjestämättömät saamiset ja 
luottotappiot vuonna 1992 (Banks' Non-Performing Assets and Loan Losses in 1992). 
1993. 21 p. ISBN 951-686-367-1. (RM) 

Harri Hasko Valuuttakauppojen netotus ja riskien hallinta (Netting of foreign 
exchange deals and risk management). 1993 41 p. ISBN 951-686-368-X. (TU) 

Jon Hirvilahti Ensimmäisestä maailmansodasta toiseen kultakantaan. Katsaus 
kelluvien valuuttakurssien ajanjaksoon vuosina 1914-1925 (From World War 1 to the 
Second Gold Standard. A Survey of the Period of Floating Exchange Rates, 1914-1925). 
1993. 120 p. ISBN 951-686-369-8. (TV) 

Peter Nyberg - Vesa Vihriälä The Finnish Banking Crisis and Its Handling. 1993. 
43 p. ISBN 951-686-370-1. (RM) 

Anne Brunila - Kari Takala Private Indebtedness and the Banking Crisis in Finland. 
1993. 39 p. ISBN 951-686-371-X. (KJ) 

Johanna Pensala - Heikki Solttila Banks's Nonperforming Assets and Write-Offs in 
1992. 1993. 20 p. ISBN 951-686-372-8. (RM) 

Sinimaaria Ranki The ECU as the Future Currency of Financial Transactions. 1993. 
35 p. ISBN 951-686-373-6. (KP) 

Matti Suominen Fixed Rate Loan Contracts, Maturity Transformation and 
Competition in the Deposit Market. 1993. 19 p. ISBN 951-686-374-4. (TU) 

BANK OF FINIAND DISCUSSION PAPERS 

ISSN 0785-3572 

1/93 

2/93 

3/93 

4/93 . 

5/93 

6/93 

7/93 

8/93 

9/93 

10/93 

11/93 

12/93 

Shumin Huang Determinants of Country Creditworthiness: An Empirical 
Investigation, 1980-1989. 1993. 57 p. ISBN 951-686-363-9. (TU) 

Rami Hakola Pääoma- ja yritysverouudistuksen vaikutukset teollisuuden rahoitus­
rakenteeseen (The Effects of Capital and Corporate Tax Reform on Industry's Capitai 
Structure). 1993.45 p. ISBN 951-686-364-7. (KT) 

Pentti Forsman - Pertti Haaparanta - Talja Heinonen Waste Paper Recycling and the 
Structure of Forest Industry. 1993. 20 p. ISBN 951-686-365-5. (K1) 

Risto Murto Pankkiluottojen hinnoittelu vuosina 1987-1992: Mikä meni vikaan? 
(Pricing of Bank Credits in 1987-1992: What Went Wrong?). 1993. 33 p. 
ISBN 951-686-366-3. (RM) 

Johanna Pensala - Heikki SoIttila Pankkien järjestämättömät saamiset ja 
luottotappiot vuonna 1992 (Banks' Non-Performing Assets and Loan Losses in 1992). 
1993. 21 p. ISBN 951-686-367-1. (RM) 

Harri Hasko Valuuttakauppojen netotus ja riskien hallinta (Netting of foreign 
exchange deals and risk management). 1993 41 p. ISBN 951-686-368-X. (TU) 

Jon Hirvilahti Ensimmäisestä maailmansodasta toiseen kultakantaan. Katsaus 
kelluvien valuuttakurssien ajanjaksoon vuosina 1914-1925 (From World War 1 to the 
Second Gold Standard. A Survey of the Period of Floating Exchange Rates, 1914-1925). 
1993. 120 p. ISBN 951-686-369-8. (TV) 

Peter Nyberg - Vesa Vihriälä The Finnish Banking Crisis and Its Handling. 1993. 
43 p. ISBN 951-686-370-1. (RM) 

Anne Brunila - Kari Takala Private Indebtedness and the Banking Crisis in Finland. 
1993. 39 p. ISBN 951-686-371-X. (KJ) 

Johanna Pensala - Heikki Solttila Banks's Nonperforming Assets and Write-Offs in 
1992. 1993. 20 p. ISBN 951-686-372-8. (RM) 

Sinimaaria Ranki The ECU as the Future Currency of Financial Transactions. 1993. 
35 p. ISBN 951-686-373-6. (KP) 

Matti Suominen Fixed Rate Loan Contracts, Maturity Transformation and 
Competition in the Deposit Market. 1993. 19 p. ISBN 951-686-374-4. (TU) 


	1993_12_01
	1993_12_02
	1993_12_03
	1993_12_04
	1993_12_05
	1993_12_06
	1993_12_07
	1993_12_08
	1993_12_09
	1993_12_10
	1993_12_11

