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Competitive Bank Monies. Reconsidering Hayek and Klein from a
transactions per spective

In this paper the case made by Klein (1975) and Hayek (1976) for competitive bank monies is
reconsdered. Todosol buildamode of the demand for bank money that derivesfrom money’ s ability
to separate commodity purchasesfrom sales acrosstime and so avoid the trading costsimplied by barter
and the double coincidence of wants. Here differentiated moniesare produced by profit maximizing firms
(banks) who el avaued financid intermediary insdrument to householdsin order to consolidate purchasing
power to financeintertemporal differencesin household consumption profiles.? Banksthen specidizein
bringing together locational specific borrowersand lendersand profit by their ability to locate opportunities
and enforce repayment at lower cost than can either private individuals or bank rivals.

| begin by following Klein and Hayek in assuming that individua s have perfect information either onthe
aggregate sizeof each bank’ s noteissue (deposits) or the pricelevel, and therate of new noteissuance or
rateof pricechange.® Thispostpones dealing with the asymmetric-information bank cheating problem
(sometimes called thetimeinconsistency problem) alleged to underminethe casefor competitive banking.*
It dso alowsfocus on the characteristics of the steady state (instead of having to describe morefully the
process of adjustment or thefull dynamic modd underlying the model’ s equilibrium). By dlowing actua
and expected pricesto differ only at the end, we can better see how bank cheating isjust an extreme
verson of the more genera problem of determining and rewarding improvementsin bank quality (already
present under perfect price information).

l. The Individual and Market Demand for Bank Money

Rather than assumethat individual s have an inherent demand for the monetary servicesthat only bank
money can provide, | begin with the recognition that the doubl e coincidencerequired of barter exchange
makes exchange more costly.® In our transaction cost mode!, then, individual s both hold and use money
to economi ze on theindividual -specific transaction costs of finding appropriatetrading partners. Whilethe
useof money will not eliminate trading costs, the cost savings achieved by its use and the concomitant
ability to advance specidization (by alowing thetemporal separation of purchasesfrom sale) motivatesour
demand for money.® Tofacilitatethistransaction demand, each bank providesadistinctive money (note
or deposit) together with potentidly different types of bank services. Thisdlows different bank moniesto
be cost minimizing in different contexts.” For individuasto willingly use different moniesin making their
day-to-day transactions, there must exist the ability to exchange moniesat asufficiently low cost to make
multi-money banking viable. For individuasto hold more than one bank money, even moreisrequired.
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Given theinformation and other setup costs of accessing the money-exchange or bank clearing services
required of amulti-money system, it is assumed uneconomic for each individua to hold more than one
money and utilize more than one bank.

Because of thefocuson trade and its costs, | abstract from production, i.e., the production of al goods
except for theK distinct monies. Hencetheith individual isassumed to be endowed (ala Patinkin) with
aflow of upto Jnondurable consumption goods each period, x§, and to have accumulated an optimal level
of financia wealth, W,. Some portion of that wealth will be held asbank money, M, and the remaining
portionintheform of asingleilliquid asset, pEB , that earnsitsown rate of return of j,, each period Hence
denominated in terms of the kth bank’ smoney, p W, =M, + RPB® Findly, theindividua’ s costs of trade
are incorporated through a transaction cost function, t;, where

t; = t[vi, Mi/py, B 3], 1)

and wherev; = 3(pi/po)[(x; - X5)?]Y2 Thefirst argument in (1) is ameasure of the volume of trade
undertaken by theithindividud, v;. The cost of tradeisassumed to increase a anincreasngrateinitsred
volume so that representing the partial derivative with subscripts, both t, and t,,, > 0.2° The second
argument reflects the savings permitted by the use of money. Using afinancid instrument that isgenerdly
accepted in exchange securesfinal consumption goods at lower cost than can finding reciprocal trading
partnersdirectly and acquiring the desired commodity bundle under barter.** The cost savings achieved
areassumed sufficient to motivate the holding of one of the bank monies. Larger real money holdings
permit larger discrepanciesin timing between the arriva of recelpts and the need to make payment and so
reduce the cost of subordinating the timing of consumption to the dictates of trade.”? In common with the
literature, however, the benefit of holding larger red money baancesisassumed to encounter diminishing
returns. Third, thecost of using any particular money will depend uponits perceived qudity, R.2 A higher
quality money is one whose future value is more predictable and hence more acceptable in exchange so
that both holding and using such amoney lowersthe expected costs of trade to theindividud. Findly, the
vaue of using any money will aso depend on the qualities of the other moniesin the system and hence on
the quality of the monetary exchange system asawhole, 3. 1n this sense the absence of amoney clearing
mechanism or an organized money exchange market would impose higher costs on each individua using
money. Improvementsin banking ingtitutionsand/or the mechanismsthat coordinate banking will then
confer joint benefits on participating banks and individual money holders.

With this background, the choice problem facing price taking individuals can be modelled as one of
choosing the consumption quantities of Jcommodities and the particular money typeto hold that maximizes

a(xij, Mi) = U(Xig.. Xi) + 2[3PpX§ + M + i (BW, - M) - 3ppXi; - Pet(vi, Mydpk, 3, B)], (2

wherethe utility function, U(.), isassumed to be strictly concave, and where the summationsin the budget
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condraint are over the complete set of Jconsumption goods. The money choice requirestheindividua to
comparethetotd utility generated by each of the M, s and then choose the money that isindividualy best
fromtheset of K alternatives. Because money entersthe maximization problem only through the budget
constraint, the individual will choose the money that best lowers trading costs.

Theset of first order conditionsfor an internal optimum for ith individua who choosesto hold the kth
money is

MaMx; =0 Y Uy; = 2P + Pl Vi) = 201 + (-D%), c=1( forx; <(>) x5, j=12.3 (3)

MaMM =0 (iny - M) = = tmp)- 4

Imposing the second order conditions, the set of J equationsin (3) together with condition (4) for the
optimum quantity of money (and the cost minimization criteriafor the choice of the particular money, k) are
sufficient to solvefor the J+ 1 unknowns given the set of commodity pricespyy, -..px.--Px the kth money
priceindex, p,, theinterest paid on the holdings of money k, r,., and thereturn on the dternative to holding
money, iy, Subdituting the first order conditions back into the budget congtraint resultsin the determination
of the appropriate demand (and supply) functions.

Before continuing into the supply sdeof the modd, it isworthwhile pausing to compare these resultswith
the outcomethat would be found under the more traditiona (Walrasian) zero transaction cost case. First
and most obvious, without putting money into the utility function therewould be no demand for money in
the zero transaction cost case. In addition, the marginal rate of substitution among commodities would
always equal therea exchangerate (without atransaction cost wedge). Second, becausein our model
transactions costsincreasewith thevolume of trade, the quantities of goodstraded will be smaller than
thosetraded in the zero transaction cost case. From (3), net demanders can be seen to face ahigher price
of purchasing goodswhile net suppliersredize alower net price on saling (ascompared to zero transaction
cost case). It followsthat to the extent that the use of abetter money lowers these trading costs on the
margin, money’ suseincreasesthe volume of trade at the sametimeit increasesthe utility redlized through
trade.®* Third, notethat thewedgeintroduced by transactions costs has adifferent effect acrossthe goods
traded versus the goods consumed and, because individua trading plans differ, even uniform trading costs
haveadifferentid impact onindividuasdepending onther particular endowmentsand tastes. Becausethe
same markup is applied to al traded goods, the presence of transactions costs reduces the quantity of
goodstraded but produces no substitution effect on the relative quantities of goods purchased (or sold).
Fourth, the particular money chosenisthe onethat generates the greatest savings and hence permitsthe
largest possible consumption bundle.® Hence the subgtitution possibilitiesimplied by the use of equation
(4) definetheindividual’ s choice of the optimal quantity of money given that the kth money has been
chosen. Cogt minimization meansthat a some cogt theindividud will switch completely to holding another
money. Thereisthen adiscontinuity ineachindividua’sdemand for any particular money. Becauseadll
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individuasdiffer intheir initia endowmentsand particul ar tastes, however, aggregation over dl individuas
can be expected to smooth out any discontinuity in the market demand curve for each of the K monies.
Findly, note that the demand for the nomina quantity of the kth money, M, is determined only because
the k money prices have been taken asgiven. That is, the analysis determines area demand for money
that isneutral, invariant to once-and-for-all proportional changesin the money stock and al k money
prices.

Given uniform pricetaking behaviour by the N individuas, the above system is sufficient to solve for aset
of market demand functionsfor each of the K monies (banks) assumed to be operating in the model. In
genera form, these can be written as

(M/p)? = 3(M/p)? = MIP[(ir, - 'v)» Se By, B, endowments, distribution], i=1,..N. (5)

The demand for any particular bank money can beraised by raisng theinterest paid on its notes or deposits
(soreducing the opportunity cost of holding), by increasing the services offered, and/or by making itsfuture
exchange vaue more predictable and so increasing its quality.'” Finaly, the demand for each bank money
depends upon the quality of the banking system.*® Improvementsinthat quality could come through a
reduction in the variability of al bank money prices (or rates of inflation) or through institutional
improvements in the exchangeability of bank monies.*®

[I.  The Supply of Bank Money

Inthismodel, banks supply notes (deposits) of quality, 13, pay apecuniary rate of return, r,,, and provide
alevel of services, s, to individual demanders and use the real resources acquired to relend to other
househol ds through bank |oans or to purchase bonds, new or outstanding. Both are assumed to yield anet
rateof return of i,.%° Banksareintermediaries, specialistsin providing household liquidity, in seeking out
| ocati on-specificlending opportunities, andin policing loan repayment. Thisspecidizationalowsbanks
to offer househol dslower borrowing, higher lending rateswhilestill redlizing anet return that ishigher than
individuas can earn lending directly. The superiority of each bank, however, islimited by the extent of its
loca market--by itsability to locate reliable borrowerswith superior repaying prospects. Scarcelending
opportunitiesand costly fundsimply that bankswill undertakefirst their most profitable, least risky lending
opportunities before moving onto lesstheir promising aternatives. For each bank, then, the expected
return decreases on the margin as afunction the scale of itslending activity. Thiswe capture by assuming
that i, =i(R,, M,/p,) withiy,» <0, whereR, alowsfor some banksto have net advantages arising from
different specializations. In the very short run, then, the bank can increase its nominal note issue by
purchasing bonds or making new loansin terms of its notes (or deposits).? Inthe longer run, however,
each bank can maintain alarger real volume of outstanding notes (real deposits) only if it can raisethe
marginal return received on the associated higher stock of outstanding loans or it can lower the cost of



raising the permanently larger inflow of funds.

In the steady state, then, the kth bank will choose arate of return to set on its deposits, ry,,, alevel of
banking servicesto depositors, s,, and thelevel of enforcement/coordination needed to maintain amoney
quality level, 3, in order to maximize

P So B = [1k(Mi/P) - Tud](Mi/py) - c(My, s, 3) k=12,..K (6)

where the first term in (6) represents the steady state flow of bank income and the second term, ¢(.),
representsthereal cost to the bank of producing distinctive real money balances (the notes (deposits),
services, and quality underlying its demand for money). Wefollow the literature in assuming that the cost
of producing physical bank notes (new deposits) isnegligible so that the partia derivativec,, =0. Onthe
other hand, the cost of providing a higher level of service to depositorsis positive asis the cost of
structuring and enforcing thetiming of |oan repayments and bond purchasesto maintain ahigher level of
quality control (producelessvariability in its outstanding money issue and hence money prices). Both ¢,
and ¢y > 0.2

Given continuity in the demand for money functionin (5) and an expected level of aggregate qudity, [3, the
bank’ s first order conditions for an internal optimum for profit maximization are

Mp/Mry =0 Y (iy - rud (Mi/P)nt inp(MidP)r(Mi/p) = M/, (7
MpMs, =0 Y (iy - rud(Mi/P)se + imp(Mi/P)«(Mi/Py) = Cs (8
Mp/MB, =0 Y (i - i) (Mi/Pe. + Tmip(Mi/P)e(M/Py) = Cq. 9

In each equation above, the [eft hand term represents the marginal benefit of changing one of the bank’s
control variables. In equation (7) it isthe net benefit derived by raising the rate paid on bank notes
(deposits); in (8), the benefit of raising thelevel of bank services, and in (9), the margina benefit of raising
the quality of bank’ s control over the variability of itsmoney prices. All raiserevenue by increasing the
quantity of real balanceshouseholdschooseto hold (offset somewhat by thefalling real return that banks
can realize on the larger stock of outstanding loansit must maintain in relation to the higher level of
deposits). Theright hand side term represents the corresponding margina cost. Given that the kth bank
isviadle, i.e., bank profits are non negative, diminishing returnsin lowering transactions cogsthrough larger
real money holdings and increasing costsin maintaining these level sare sufficient to produce an interna
solutionfor s, and 3. The decreasing returnsthat the bank experiences when expanding its aggregate
portfolio of loans reducesthe net returnto al bank strategies and keepsthe marginal revenue associated



with higher real balances positive in the first order condition for ry,,.=

Giventhat (6) isnonnegative, equations (5) through (9) are sufficient to solvefor the optimal levels of
service and bank quaity provided by bank k dong with therateit will offer onits notes (or deposits). The
impasition of (5) through (9) for each bank together with the nonnegative profit condition yiddsasolution
for each bank that remains open. The addition of the zero profit condition for the margind bank dlowsthe
model to solvefor the number of banksin aNash equilibrium in which each bank optimally setsits bank
rate, level of bank servicesand level of monetary control given thebehaviour of itsrivals. Throughthese
individua decisonsaleve of aggregate bank qudity isimplied, aleve that in equilibrium must be consstent
withthe perceived quality of the banking system that underlying the expected demand curvesfacing each
bank. Because of the variety permitted in the model (both in terms of individuals demands and bank
gpecidties), itisunlikely that only one bank will survivein equilibrium. Hence without loss of generdity,
we assumethat the industry equilibrium consists of K banks, each offering adistinctive money, perhaps
digtinctiveratesonitsbank notes(deposits), serviceleve, and optimal quality. Open entry into the banking
industry implies that the K +1% potential entrant cannot earn normal profits.

Notethat asthusfar discussed, themodel has solved only for the equilibrium level of real balancesand that
neither the nomina quantity of each bank money nor itspriceleve can be determined separately. Because
individuashavefull information on the exchange val ue of each nomind unit (so that cheeting onthefuture
vaueof money isimpossible) individudswill beindifferent to the nomina quantity/price level combination
that yieldsthe samelevel of real balances. Since nominal quantities can be produced at zero cost, banks
are aso indifferent to the quantity produced. In this case higher rates of change of nomina money (the
faster depreciation of purchasing power) can be compensated for fully through higher nominal rates of
return given to money holdersand charged to money borrowers. InKlein’ sterms, themodel produces
ametastable equilibrium in which real vauesarefully determinate but the level and rate of change of each
particular money price can be determined only through the addition of factors from outside of the model.2

What isless apparent from the discussion isthat themodel permitsthe existence of anumber of different
Nash equilibrium solutions (that can be Pareto ordered), depending in part on theinitia beliefsheld by
individualsand bankson theleve of aggregate bank quality present inthe system. Over somerange, the
solution described abovewill not be unique and different sets of beliefs can be sdf-sustaining in equilibrium.
Why this result can occur is best approached by considering more explicitly the requirements of the
coordinating mechanism(s) needed to support multiple money exchange.

1. Hayek, the Money Exchange Market and the Transactions Approach

For amultiple money system to work, each bank money must be generally acceptablein tradeand thisis
feasbleonly if there exists some mechanism(s) by which the monies acquired in commodity salesand not
reused in contemporaneous purchases can be exchanged for the money chosento be held over time. The
extent of that service and itsassociated cost must be such that intermediated trade with money remains
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economic. It followsthat aninditutiona framework coordinating money exchangewith aleve of aggregate
service Risimplicit in the model discussed above. If transaction costs were zero it would matter not
whether these services are provided by banks (through a clearing house arrangement), by individuals
themsalves, or by an independent agency that intermediates the different bank monies. Aslong asentry
was open and service providers were distinguishabl e, the organizational form will evolveto providethis
sarviceat lowest cost. Somewhat arbitrarily, then, we begin our anadysis by following Hayek in assuming
that thelow cost ingtitutiona solution will be an independently operated money exchange market for the
K fiat bank monies. Thelevd of that service money exchange service then feeds back into our andysisas
aggregate bank quality, R.°

In such amoney exchange market, therewill exist at each point in time an exchange ratio for each bank
money interms of each of the other bank monies. Should the same basket of goods be used to definethe
price index that measures the purchasing power of each bank’s money, the exchangeratio will reflect
directly the relative bank prices of the common basket of goods and hence rel ative purchasing power.?
More explicitly, the exchange ratio between the monies of banksk and g will be e / the number of units
of k’s money per unit of g bank’s money = p,/p,.

Giventhat adl fluctuationsin bank money pricesincrease (real) money trading costs, the transactions cost
approach adopted is perhaps the natural way to introduce price level stability endogenously into the
andysis. That is, because eachindividua holdsmoney only to reduce trading costs and because these cost
savings arise primarily from not having to subordinate consumption to exchange, any reductioninthe
number of relative price cal cul ations needed to plan final trades and/or any reduction in the number of
tradesthat variable pricesinduce will lower trading costs. It followsthat any changein the underlying
money exchange process that reduces the complexity of trading plans and frequency of inter-money
exchange will increase the value of using that bank’s money and so itsdemand. Stated alternatively,
because the number of relative price cdculations and commodity trades needed to maintain the constancy
of real money holdings (and real consumption flows) increase with both the variance in money pricesand
divergenceof theinflation rate on either sdeof zero, thetransactionsdemand for money will fall evenif the
holder of the kth money isfully compensated for the perfectly predictable time cost of holding nomind units
of the kth money.?’

In the competition for customers, then, any bank that can provide greater price stability (not just greater
predictability) will face ahigher demand for itsbank money. Inthissense, our analysiswould seemto
concur with Hayek’ sbelief that acompetitive money system would result in stable aswell as predictable
money prices.?® Under the constraint of competition, rival banks succeed and profit by providing the
bundle of monetary characteristics— pecuniary return, level of bank service and level of money quality —
demanded by their cusomers® Evenwith full information, individua money holdersprefer pricesthat are
stable and competitive banks can deliver such an outcome in equilibrium.

Should al banks succeed in ddlivering price sability, the exchange ratios across al bank monieswill remain
constant. Moreover, any change in that exchange ratio would immediately indicate the inability or
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unwillingness of one bank (or both) to maintain the constancy of their relative purchasing power. Whether
desired or not, changesinthemoney exchangeratio signa achangeinrelaive bank performance and hence
relative bank qudity. With perfect information on al nomina magnitudes, the assumption maintained inthis
section, an additiona sourceof information on bank quality generatesno additiond value. However, when
actual and expected prices can diverge, the money exchange market can play animportant informationrole
inthefunctioning of acompetitive money system. Itisthispolicing rolethat exchangerateinformation can
provide that underlies Hayek’ s belief that a competitive monetary system will also be a stable price
system.*

V. Individual and Aggregate Bank Quality in a Multi-Money Banking
System

Were banks truly independent of each other, the net private and social cost of producing bank money
would be equa and thiswould imply, in the aasence of the cheeting problem, that competition among banks
could be relied upon to produce the socially optima output bundle. Thisisthe caseimplicit in Hayek’s
competitive result. On the other hand, the transactions perspective makes it apparent that banks are
interdependent. Because aggregate quality depends upon the qualities of al the banksin the system, the
benefit arising to any individua bank of establishing alevel of bank quality will be afunction of the qudity
levels adopted by the other banksin the system. Moreover, the aggregate benefit created will be shared.
For theindividual, the value of holding money depends ultimately upon what one can get in return and
becauseamulti-money system necessitatesthe acquisition and resale of other bank monies, the benefit of
holding any specific bank money will depend in part upon the qudity of the money arisng esewhereinthe
gystem. Inthe sameway that the cost of using asingle bank money rises with its price variability (bank
quality), the cost of using amulti-money banking system will rise with arisein the variance of al bank
money prices.

It followsthat the holder of any particular bank money will be concerned with the stability both of that
bank’ s specific money prices and other money pricesrelative to the chosen sandard. Becauselessoveral
variability is desired, any particular bank faces a potential tradeoff in the competitive quest to win
customers. Lessvariationinmoney prices can be produced by having the bank’ sinflation rate converge
on theinflation rate adopted by the other banksin the system (in which case money exchange rates will
remain constant) or by pursuing the greater stability of the pricelevel of its own particular medium of
exchange. It isbecause the pursuit of the latter can increase the former that price stability will not
necessarily be the outcome that arises under market competition. The larger the numbers of competing
banks, themorelikely itisthat convergence oninflation rateswill dominatethe incentiveto target thelevel
and variation of individual prices about zero.

These consderationssuggest that there are at | east three aspectsto bank quality that merit attention: first,
the aggregate variance of all money prices defined as the variance of the portfolio of individual bank
variances;*! second, the divergence of the particular bank’ s inflation rate relative to the mean rate of



inflation; and third, the cost of operating the money exchange institution. That is,
3= B(Sf *Pc * Prmean® C(MM)), with (& 3, and B <0, (10)

where s, p., and C(mm) represent, respectively, the variance of al bank money prices, theinflation rate
of the kth bank, and the costs of operating the money exchange system.

Whilewe have focussed on the potentid tradeoff, the two ways of reducing aggregate price variation need
not be incompatible so that the converge of all banks on price stability isindeed one possible Nash
equilibrium. In addition, it is an equilibrium that will Pareto dominate the other Nash equilibria.
Nevertheless, aswill be shown moreformally below, should banks have aready converged on alow but
non zero inflation rate, it may not pay any single bank to divergefrom that initia pogtion. That is, any Sngle
bank that choosesto diverge by producing alower inflation rate to produce more stable own prices will
immediately haveits exchange rate appreciate rdaiveto rivals. Thisin turn imposes on its money holders
the higher cost of transacting over an ever widening range of expected futuretransaction prices. Itisthen
likely that there will exist arange of common inflation rates from which the competitive bank will choose
not to diverge, where the increased benefit to be derived from having ahigher level of particular bank
quality will be morethan offset from the higher cost of producing arate of price changethat isout of step
with therest of theindustry.® Theinability to collude under competition kegps the banksfrom being able
to lower the industry average to zero (while preserving industry convergence).

Because the aggregate quality of the banking system consists of the qualities of itsindividual parts, any
changein one bank’ sinflation rate or bank quality will produce adirect effect on the aggregate quality
utilized by al other banksin the banking system. Thismeansthat each bank will not receiveall of the
benefit crested by its provison of higher individual quality and so will under-provide and tend to free-ride
on the quality produced by others. From each bank’ s perspective, the cost saving that rises from any
reduction inthe provison of individua bank quaity will beacomplete private gain to the bank initiating that
changewhilethe overal lossin demand associated with lower aggregate bank quaity is shared amongst
all of the banksin the system.

The ggnificance of thisexternd effect on behaviour can be seen by dlowing thetotd effect of achangein
individua bank quality to beincorporated into the bank’ sfirst order condition. Allowing for the effect of
individua bank quality, 3, onthe qudity of the banking system, (3, thefirst order conditionin (9) (that held
[3 constant) now becomes

(I - v [(Mp)ac + (Mi/Pi)eRe +3i(Mi/p)al3e. 1 + inpe(Mi/Pa(Mi/P) = Car | = 1K, jok, (11)

where (3, >0and (M,/p % > 0. The second term in the square brackets represents the additiona benefit
created for money holders of bank k that was earlier ignored by the competitive bank that treated aggregate
bank quality asaconstant. By treating its effect on aggregate quality as negligible, the bank not only
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ignored itseffect on demand through higher aggregate bank quality but a soignored the same sized effect
it createsfor theK - 1 other banksin the system. Because the vaue created for the banking sysem asa
wholeislarger than what can be captured by theinitiating bank, the optimal level of bank quality for the
banking system asawholewill belarger than thelevel arisinginacompetitiveequilibrium. Competitive
banks under-provide bank quality and thisresultsin lower quality banksin equilibrium. Note that both
banks and their customers|ose from the inability to internalize the quality externality. Compared to the
transaction costless case where such externalitieswereinternalized, acompetitive banking system under
freeentry would likely consist of smaller Szed banks, each providing relatively more service and offering
lower deposit rates.®

Theimportanceof the bank quality externality and associated multiplicity of equilibriaisthat its presence
creates an ongoing incentive for market participants to restructure property rights or adopt
institutional/organizational innovationstointernalizetheexternality and so avoid rent dissipation. For
example, if the current banks could cooperate, all market participants (both existing banks and current
money holders) could sharein the rents created by acoordinated expansion of each bank’ slevel of bank
qudity. From atransactions perspective, many inditutiona innovationsin banking can beinterpreted in just
such amanner. For example, the evolution of the clearing-house system (as described by White) may be
interpreted as one mechanism by which incumbent banks can coordinate s multaneous qudity improvement
while preventing and/or excluding free-riders. The adoption of money exchangeat par and the use of the
reflux mechanism to policetheindividua incentiveto free-ride on aggregate qudity alows coordinated bank
actionto traverse Nash equilibriaand focus on the dominate zero inflation rate, stable pricelevel solution.®
Inthis sense, the mutua convertibility of bank monies at par with each other generates amechanism for
bringing about greater money quality. The transactions costs savings for both banks and their clients
relaivetotheingitutiona dternative of coordinating monetary exchange through flexible, varying exchange
prices suggests that this coordinating institution will dominate its competitor.

The dternative (or complementary) private mechanism for internalization is bank consolidation. Because
each bank sharesin animprovement in aggregate qudity inrdation toits share of the overal market, there
isan incentive to capture more of the potential benefitsthroughincreased Size, either through expansion or
merger. Thehistorica tendency for banksto consolidate within their market areas speakstoitsability to
internalize ever larger portions of the network externalities present in banking. Thistendency may be
reinforced by the other technical sca e economies often argued to be present in banking—for example, the
ability to economize on money inventory holdings (ala Edgeworth) and the ability to combine sectors of
the banking system whose synchronization of money inflowsand outflowsresultsin lessaggregate variability
when combined.®

Historicaly, internalization through consolidation has been resisted. Becausethe growth in market size
often coincideswith the growth of market power, what isgained through greater internalization of technica
externditiesmay belost through theincentive to reduce quantity artificially and raise the bid-ask soread in
intermediation. Incomparison, at least in the Scotti sh free-banking period, theability to coordinateindustry
performancethrough aclearing housedid not interferewith entry, innovation and ahedthy and competitive
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banking environment (White, 1995).

V. Timelnconsistency and the Cheating Problem

The sections above argue that transaction cost considerations suggest that if acompetitive banking system
continuesto operatethrough time, then such abanking system will evolveaningtitutiona structurethat will
reinforcetheindividua bank’ sincentiveto provide stable money prices. Thisisthetheoretic underpinning
for abank clearing house system. It remainsto drop the assumption that money holders can accurately
foresee either the purchasing power of bank money or the quantity of bank notes outstanding. This
reintroduces the threat that banks may profit by overexpanding the note issue and inflating faster than
current money holderscan anticipate. Henceeven if competitive bankswould producestable pricesif they
continued to operate, acompetitive money systemwill not be viable unlessbanks can credibly commit to
continued performance at predictably stable money prices.

Costly information meansthat money holderswill not always be able (nor will they care) to distinguish
between episodes of deliberate short run deception and imperfect control and/or normal operating
mistakes. Both impose acost in terms of foregone bank performance and the predictable money vaue.
However, recurring periodsof short run deception cannot represent aviablelong run solution strategy for
competitive banking. Not only will any and al deliberate redistribution Strategies become recognized, but
the anticipation of being taken advantage of in the future will lead both banks and money holdersto an
equilibrium that incorporates sufficient safeguards to make long term cheating unprofitable® What istrue
isthat the necessary monitoring and enforcement actions taken will make that equilibrium viable more cogtly
thanif information could be provided and deception or mistake policed costlessy. For both partiesjointly,
the willingness of individualsto pay apremium for both stable and stationary money prices means that
industry rents will be maximized when this level is provided in the most cost effective manner.

Thereremainsthedtrategy of printing sufficient notes (issuing new deposits) intheshort runthat by thetime
discoveryisredized, theincomeredistributed from current money holderswill more than offset the present
valueof thegain that the bank could realize from adhering to traditional banking behaviour over thelong
run. InKleinand Leffler (1981), thesetradeoff possibilitiesare set out formaly and Klein (1975) argues
that with distinct monies and flexible money exchange prices, brand name capital may be sufficient to
overcomethischeating problem. In essence, the bank will post abond in terms of specific capital that
would belost should an attempt at cheating be discovered. InWhite (1999, p. 236), this potentid solution
ischalenged. For Whitethe gain availablefrom capitalizing on any temporary departure between actua
and expected prices can be made infinite, making infinite monetary expansion the predictable profit
maximizing outcome. If such an expansionary strategy becomes feasible, knowledge of that result will
prevent afiat money banking system from ever being established. For White (1999, p.239), the only
viablealternativeisfor privateissuersto write acontract obligating them to buy back their money ata
predetermined rate, i.e., issue a redemption contract.
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From atransactions perspective, what is missing from the above analysisis ademondration of how aone-
time ripoff can be managed economically. That is, given the traditional scale at which any bank can
operate, an undiscovered instantaneousinfinite expans on of abank money might smply not befeasible.
Rather, any sudden expansion of the noteissue at asufficient rate to realize the net redistributive gain
necessary to offset the rent to continued normal behaviour might be detected before the gain to such
deception could befully redized. Giventhat no sSngle agent iswilling to hold even temporarily avery large,
let doneinfinite, quantity of any bank money, any deception strategy must be pursued in secret through
transaction sizes small enough not to trigger immediate darm. In this sense every episode of deception
requires astrategy of misbehaviour taking placeover red timethat if detected would reved the anticipated
deception.

InHayek’ singtitutional case, wherethe money acquiredin tradeand not held by theindividud isexchanged
through themoney market, any unantici pated increasein thevolume of onebank’ smoney will immediatey
result in a depreciation of its current exchange value. Without knowing the cause, the change in the
exchangeratio sgnasoverissuance. While day-to-day fluctuationsin bank money values are expected,
such expected fluctuationsare dready being eva uated rel ativeto expected bank quaity so that any unusua
or “unexpected” depreciation in exchange vauewill trigger darm and further depreciation. The exchange
market is then Hayek’ s transmission mechanism for signalling performance and so permitting the
penalization of banksthat cannot fulfill their promise of price stability. Such afeedback limitsthe size of
theredistributive gain that any initiating bank canrealize. Inthe absence of costless honesty, sceptical
money holdersare protected by the bank’ sinability to transact a sufficient quantity of nomina money to
realize a sufficient real gain given the time before such deliberate cheating is detected.®

Theingtitutiona aternative of coordinating money exchangethrough abank clearing house system requires
the mutua acceptance of each member’ sbank notes at afixed rate of exchange (often par) and maintenance
of the promise to redeem surrendered moniesin terms of other bank monies. Here the cheating problem
isrevealed interms of the gap between expected and actual clearing quantities rather than expected and
actua prices. From aCoasean perspective, aclearing house arrangement requiring immedi ate redemption
at fixed prices placesliability for monitoring individua bank performancedirectly on the agentswho first
receive information of an overissue. That is, should an attempted infinite expansion be successful, the cost
of cheating will fall primarily on the partner banks and the clearing house caught in the deception. More
generdly, because any reduction in aggregate money quality reducesthe demand for each member’ sbank
money when one bank free-rides on industry credibility, competitive banks collectively have anincentiveto
monitor each othersbehaviour rigoroudy. Thereflux mechanism, by which bank liabilitiesthat the public at
largeis unwilling to hold (at the fixed price) flow back to the issuing bank for redemption is then the
mechanism by which free-riding is enforced and information on larger scale cheating isrevedled. Under
competition, banks both individually and collectively can be counted upon to monitor each others
performance.

For nonbank money holderswho are protected from individua bank expansion by such diligence, the more
generd fear isthat neither of thetwo information institutions signal an attempt by banks collectively from
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expanding at the expense of their nonbank customers. In this case neither the net clearings of the bank
clearing house nor the exchange vaues of one money relative to each other can berdied uponto sgnd the
unexpected depreciation of al bank monies. Itisinreationto thislatter problem that a competitive money
system may require further anchoring.

Asmentioned earlier, itisWhite sbelief that abank’ s promise to maintain the stable purchasing power of
itsmoney isnot credible so that any contract based on thispromiseisnot beviable. Rather, bank money
becomes credible only when each bank writes a contract binding them to buy back their issued money on
demand at apricefixed in terms of something real--i.e. by making money redeemable or convertible into
some outside good(s) at apredictably fixed exchangerate® It follows that when all banks maintain this
promise with respect to an outside good (or group of goods), price level sability is maintained not only for
each bank individually but also for the banking system asawhole.®* For Whitethisisviable becausethe
convertibility promise can be enforced while other such promises, such asthe promise to maintain constant
purchasing power or agiven rate of growth of bank money, cannot be enforced. In principle, however, any
promise (contract) can be cheated upon and any departure between an expected and actual value can be
used to redigtribute large (potentidly infinite) amunts of wedth. What isthenimplicitin White spostionis
not that cheating on a convertibility contract isimpossible, but that such cheating will be discovered before
sufficient wealth can be redistributed to make the action worthwhile. 1n essence, enough behaviourd
information isrevea ed so that the gap between expected and actud prices closesfast enough to keep losses
below the return that can be earned by maintaining the promise.*® Knowing this the strategy is not
undertaken and both banks and bank money retain credibility.

VI. Indirect Convertibility asa Rulefor Bank Credibility

White' ssuggestion that one particular type of bank contract guaranteeing price stability isenforceablewhile
others are not directs attention towards the behaviour that would sgnd cheating and hence the information
required to enforce each contractua aternative. In this sense even White's proposed solution is not
encouraging. While convertibility on demand immediately withdraws bank reserves and so indicates whether
the bank’ s outstanding note issue is backed with sufficient reserves, the information needed before a
sceptica money holder choosesto chalenge the bank’ sissuing practice is much more vague and nebulous.
For example, shouldindividua money holderslook only a actud raiveto“implicitly” promised pricelevels
before choosing to redeem their money holdings, then the promise of convertibility will be no protection from
cheating if thereisasufficient lag between the money supply increase and the resulting price change. The
maintenance of the promiseto redeem on demand until the damageisreveaedispart of theinitid fraud and
comes too late to prevent the issuer from profiting from the strategy.

Thetheoretic import of White' s observation that only convertibility contracts have been successful in practice
isthat thismechanism for enforcing bank behaviour does not rely the revelation of agap between expected
and actud pricesto be activated. Should deceptive behaviour be suspected, the remedy of withdrawl can
be effected before the outcome can beredlized, so rewarding early detectors. It isthe ability to act prior to
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the revelation of unexpected high pricesthat alowsthe vaguer promise of priceleve sahility by each bank
to be monitored more effectively and hence makesthe convertibility contract more credible. Onthe other
hand, the reflux mechanism that polices bank performancerelies primarily on other banksto quickly signd
incompetence and/or deception. Such asystem gives much less protection to outside money holderswhen
the system expandsin concert. In such cases, individua money holders must monitor the loss of aggregate
purchasing power which harder for themto detect and again tendsto bereveded only after theredistribution
at their expense has taken place.

Thislatter congderation suggeststhet if the money creation processin acompetitive banking system could
be made more transparent and predictable so that possibly fraudulent behaviour could be detected much
earlier and hence madeless profitable, the promise of pricelevel stability would be morereliableand may
become enforceable economically. For these reasons a contractual banking arrangement such as that
provided under indirect convertibility may well provideasuperior ingtitutiona context for guaranteeing price
stability than does the fixed price-convertibility on demand contract advocated by White.** Indirect
convertibility, i.e., the adoption of amoney rule by a bank that promises price stability through the
requirement to buy and sell its bank money into an outside nonbank commodity (or financia asset) at
favourable market terms whenever an independent forecast of its money pricesdivergesfromits stability
target, allowsfor ex ante observations that allow for not only the external monitoring of relative bank
performance (as does fixed price convertibility) but also the assessment of absolute performance (the
probability of maintaining the promise of stablemoney prices). Theadoption of an indirect convertibility
contract by banksrequireseach to fulfil aseriesof well specified actionswhenever publicly transmitted
forecasts of expected future bank prices, rather than smply current prices, diverge from target. Non
compliancein any oneof theserequired actionsthen signasimmediately the unwillingness of the bank to
maintain its commitment well in advance of the results of noncompliance showing upinthemarket. Itisthen
theability or inability of the bank to follow therulethat dlowsintentionsto beinferred and hencedlowsthe
gap between expected and actud pricesto be closed more quickly than otherwise. Indirect convertibility
providesthe rules under which observabl e actions sufficient to maintain price stability can be generated and
this meansthat expected prices can then be conditioned on observed behaviour. Injust such away can
bank price expectations be endogeni zed to minimize the size of the potentia lossthat could be realized
through cheating. Becausetheindirect convertibility rule completely specifies acceptable banking behaviour,
unacceptable bank behaviour is more easily observed so that mistakes or deceptions are more easily and
quickly discovered. The profit maximizing promise of price stability becomes more credible becausethe
process of money supply creation is more transparent and open to external evaluators.

VIIl. Conclusion

In this paper the case made by Klein and Hayek for a competitive banking system without government’s
necessary involvement was reexamined and found to be coherent and feasible but somewhat incomplete.
Inparticular, | have argued that atransactions perspective can be used tofill in the gaps and underline the
information and enforcement environment needed to makethe promise of astable money credible. Todo
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so | have argued that afixed price, convertibility-on-demand contract is not sufficient to create and/or
maintain credibility. Rather theconvertibility requirement must be combined with potentially observable
informationthat could signalling fraudul ent behaviour so that enforcers can anticipateforthcoming increases
inproduct prices. Inthissenseamoney rule such asthat supplied by indirect convertibility can supplement
the many strengths of the on-demand convertibility contract recognized by Whitein his casefor free banking.
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Notes

1. Theideasin this paper grew out of a series of discussions with Jack Galbraith on the contributions of
Hayek, Klein and White. While our differencesin detail are sufficient to merit separate analysis, thereis
no doubt that my analysis would not devel oped without his stimulating criticism.

2. | focus on money’ srolein relation to trade rather than production and/or accumulation. Inamore
general model, banks would specialize in funding location-specific investment projects by firmsala
Chant (1992).

3. Notethat Klein does this explicitly (p.424) whereas Hayek assumes that the cheating problem is
overcome relatively easily. For example, Hayek writes that “[a]s soon as the public became familiar
with the new possibilities, any deviation from the straight path of providing an honest money would at
once lead to the rapid displacement of the offending currency by others’.

4. With all exchange prices known, the fiat monies assumed to be present and used in this model are all
equally credible, redeemable and convertible. The problem of bank credibility and the question of
whether fiat bank monies can have positive value is then an information cost problem. How best this
problem is solved is the subject of Section V.

5. See, for example, the papersin Starr (1989).
6. See Alchian (1977).

7. Different services may appeal to different customers as afunction of their anticipated trading volume
and/or type of transaction.

8. Inthismodel it isassumed that the return on savings available to the household, iy, is a constant that
is more than would be received when holding bank money, r.,., and less than any particular bank can
earn onits nonliquid asset, i;. Hence we assume that i; > iy, > .. Thisreflects the assumed transaction
cost structure where banks specialize in finding suitable lending opportunities and face lower costs than
do households of discovering, monitoring and policing these |ocation-specific opportunities. For amore
genera and well developed analysis along these lines see Chant (1992).

9. InHayek’sanalysis, individual banks can choose different baskets of goods on which sell “price
stability” and this becomes another element of competition. Our analysis assumes that to make
comparisons across different monies, money prices are al calculated relative to the same bundle of
goods. Hence p, measures the number of units of K’s monies required to purchase a unique bundle of
consumption goods.

10. Note that for an individual using money k, Mvi/Mx;; 7 Vi = (Bi/ P (%5 - X§)/L(x; - X5)7 7% Note
that the numerator and denominator of the term in curly brackets are of the same absolute value.
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However the denominator is always positive while the numerator can be positive or negative depending
upon whether x;; > x§ or x; < x§. Thusvy; = (-1)*(py/pe) Wherec = 1if x; <x§ and ¢ = 2 if x;; > x§.

11. See Jones (1976).

12. See, for example, Fried (1970) on the shopping demand for money and Whalen (1981) and Ferris
(1981) on the precautionary demand for money.

13. Wefollow Klein in defining bank quality as the variance of the bank’s money prices.

14. Thisrequires either M, /p,, 3, or Bto effect t,. Thefirst link isthe ususal way that money is
introduced into amodel (see Savings, for example). But the same reasoning suggests that increases in
both 3, and B will have similar effects, either directly or indirectly through their effect on holdings of
Mi/ P

15. For two goods, j and m, the marginal rate of substitution can be found from(3) to be  Uy;/Uy;, =
Pi(1 + (-D%,)/pm(1 + (-1),). Hence for two goods that are either both purchased or both being

sold, the common transaction cost term will cancel out of the relative price. Hence abstracting from
income effects, the same relative quantities of the two goods will be chosen asin the zero transaction
cost case. However, when the comparison is across goods where one is being sold and the other being
purchased, the wedge is compounding in its effect. Because individuals differ by initial endowments and
tastes, types and quantities of money demanded may differ across individuals who face common
transactions costs and commaodity prices.

16. Thisisthe equivalent of equation (12.1) in White's model of Klein (White, 1999, p.229).

17. Wefollow Klein in thinking of a specific bank’s money quality in terms of the variance (rather than
level) of itsmoney prices. Expected changes in the price level and its rate of change of prices can (and
will) be compensated for in the money rate of return paid in k denominated notes (accounts). A less
predictable money with the same expected value has more risk and hence is of lower quality (at the
same price).

18. Given the definition of bank quality it would be natural to think of the quality of the banking system
asawhole as the variance of a portfolio of different bank prices where the weightsin the portfolio
correspond to the real share of that bank money in the aggregate transactions undertaken in the
economy. That is,

B/ Variance (3's) / si=3,&si + 3, 3:2555;Sk % Where k,j =1,..K, andj Ok,

where s? is the variance of bank k’s money prices (bank k quality), s, isthe share of bank k money in
the aggregate money supply, and ?; is the coefficient of correlation between the money prices of bank j
and bank k. Note that for subgroups of banks, the variance of the portfolio could be smaller than the
weighted sum of individual variances. Thiswould arise if period-specific prices are negatively
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correlated across banks. In section 1V below we show that aggregate quality will involve more than
just this consideration.

19. Interms of the demand for money function developed thus far, a key difference between the
approaches of Hayek and Klein is Hayek’ s tendency to assume independence among the demands for
bank monies [in our terminology, (M/p); = 0] while Klein tends to emphasi ze (exaggerate?) the
externality present in this effect.

20. For our analysisthe grossinterest rate, i, set on bonds and/or loansis treated as exogenous. More
generdly i is determined in the aggregate market for bank loans, where all banks compete for business
across adjacent boundaries with competitor banks and final consumers (who can always lend directly).

21. The ability to acquire resources by issuing notes or loans on the expectation of a price level that
cannot be sustained is the cheating incentive facing banks and their customers. Our starting information
assumption rules away this cheating possibility. We reconsider this possibility in later sections.

22. We also assume that these costs are increase at an increasing rate so that ¢ and cg; are also
positive. Although we have not specified a distinctive cost function for each bank, there would be no
new problem introduced by allowing each bank to have distinctive characteristics that translate into cost
differences. In all cases, however, we would still require it to be increasingly costly to provide higher
levels of service and price quality.

23. By dividing (7) by (M\/py).. (8) by (M\/p,)s, and (9) by (M,/p,)sit can be seen that at the
optimum, the marginal cost of adding another real balance through either pecuniary return, level of
service, or bank quality will be equalized.

24. When one approaches the demand for money through the utility function, as does Klein (and many
others), it is perhaps natural to see the avoidance of the cheating problem as the additional way by
which either a determinate price level or a determinate rate of change of money prices can be
introduced into the analysis. We argue below that the transactions perspective leads more naturally to a
demand for price stability as well as predictability.

25. If transactions costs are ignored, the assumption of perfect information on nominal quantities and
prices leaves little to distinguish between a banking system that fixes nominal prices and maintains real
values through a nominal bank clearing mechanism (White' s note exchange) versus one that allows
money pricesto vary and uses banks competition for customers to determine the nominal quantity that
resultsin the desired level of real balances. Our case for the transactions approach is that the choice
between these clearing arrangements is only partly dependent on the information problem that is here
temporarily suppressed. We return to thisissue in Section V where information is costly and deception
ispossible.

26. While there is no need for individual banks or individual groups of bank customers to choose the
same basket in which to either target or measure the purchasing power of each bank’s money,
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comparability across monies becomes easier when the same basket isused. For this reason we
proceed under the assumption that there is agreement on the bundle of goods whose price level is
stabilized.

27. Thisgeneralizesthetraditional transaction cost reasoning for why money holders prefer the single
money that has the lowest price variance about any predictable rate of growth.

28. In Hayek’ swords (1976, p.29) ,”...there is no reason to doubt that private enterprise whose
business depended on succeeding in the attempt could keep stable the value of amoney it issued.”

29. Whilewe argue that all customerswill prefer price level stability, customers can vary in their
preference for service versus pecuniary return. Hence in the absence of strong economies of scale,
there is no particular reason to expect that a homogenous bank will emerge in equilibrium.

30. Hayek writes (1976, p. 43), “And it should be in the power of each issuer of adistinct currency to
regulate its quantity so as to make it most acceptable to the public —and competition would force him
to do so. Indeed, he would know that the penalty for failing to fulfill the expectations raised would be
the prompt loss of the business’.

31. Seefootnote 18.

32. Note that the increase in transactions costs through lower industry quality is distributed
asymmetrically for customers of the single bank that chooses to diverge from the standard industry
inflation rate. Because the diverging bank it is small relative to the market, its customers will find that
the majority of their transactions are in terms of new prices while the customers of other banks will find
only asmall subset of their transaction prices will have changed.

33. Note that the number and size of firmsin the competitive equilibrium could be larger or smaller than
the socially optimal norm, depending on the size of the aggregate quality effect and on whether services
and quality are substitutes or complements in consumption.

34. Interms of the model, the requirement of mutual convertibility at par means that p, - Pres, = 0 and
mutual adaption to p = 0 means that spillover effects of improved individual bank quality are
reciprocated by each of the other banks in the system. Note that a clearing-house system requires
banks either to hold each other’ s notes as reserves or to use some third commaodity (e.g. gold) to
handle inter bank settlements.

35. If consolidation reduces the number of market participants sufficiently and raises the scale required
of entrants such that entry control can now be realized, the incentive facing incumbents may well turn to
realizing the more typical monopoly returns associated with regulated entry. There isthen a ongoing
tension between effects of greater bank cooperation on the incentive to internalize market externalities
and the incentive to use the resulting market power.



22

36. That is, timeinconsistency does not exclude the possibility that there exists a competitive
equilibrium in which cheating will not arise. Such an equilibrium would appear to be dominated by one
where cheating is not possible, but such an equilibrium assumes (counterfactually) that cheating is
costless to prevent.

37. Flexible exchange rates across bank monies alows more independence to individual banks and so
imposes more of the detection costs on individual money holders. Given that information costs of
monitoring bank performance are nonrival, the costs of organizing individual money holders may
encourage free-riding and hence result in underprovision.

38. In White' s analysis, the case for convertibility is self evident. He writes (1989, p.20), “Within a
free-banking system, where there are many issuing banks but no government sponsored central bank,
convertibility prevails naturally without any legislature imposing it. Convertibility arises ssimply from the
contract agreement made by each issuer on the face of each note to redeem that note on demand for a
specific quantity of specie.”

39. With al banks successfully pursuing price stability, the exchange ratio across bank monies would
remain constant so that a clearing arrangement across banks then becomes feasible.

40. Prior to the clearing arrangement, however, individual customers must monitor bank behaviour so
that the “on demand” clause becomes the mechanism for policing bank credibility.

41. For more on indirect convertibility and its relative strength in maintaining an inflation target see
Ferris and Galbraith (2002).



