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CHAPTER I 

INTRODUCTION 

This thesis proposes formulas to evaluate the welfare costs of 

both anticipated inflation and banking regulation, so as to cOl:lpare 

... ·ith Bailey's (1956) triangle under demand for money schedule, 

depending on whether banks compete with interest, fee or service in the 

market for deposits. 

The issue was first motivated by observing the behavior of 

Brazilian banking industry during the 1986 Cruzado Stabilization Plano 

In that time, there were sharp swings in the short-run inflation rates . 

When inflation declined, the national commercial banks became oversized 

and the only alternative left was to downward adjust, mainly, in terms 

of bank labor, equipment, and branches. But once inflation returned to 

its previous trend, this industry basically demanded almost the 

previous real resources. Furthermore, the Brazilian commercial banking 

industry is characterized by certain institutional rules, which induce 

more service than price competition. It results from: (a) the 

prohibition of payment of interest on demand deposits; (b) a 

competitive market for loans; (c) the imposition of high reserve 

requirements only on demand deposits; and (d) the usual nonpayment of 

interest on banking reserves by the "Banco Central do Brasil." 

1 
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..... this fi:--6a~:z: ial systerr;. r.::e mcne:iza:icr: of ~he fiscal àe:i: i: 

Ca.-":S:5 éi pheno:te:;.c:;. kno,"l1 as bank :-er.:: seekir.g acti'\-i:v. Banks offe!" 

c 1:. c:;': 5 almos: f:-cE: servicE: .... ·hich allows ir.di·;iduals time Séivec 0:-. 

:ransac:ions social benefit. Bu: service provision requires real 

resources social costs. 

Tne service or non-price competition stems from the ability to 

a:t:rac: non- interest paid deposits. which render banks a potential 

infla::'on tax rent. In this case, the spread on financial 

intermediation is the difference between the market interest rate on 

loans and the marginal cost of service. While the value of rent is 

equal :0 this spread multiplied by the total amount of financial 

resources intermediated. 

Some stylized facts illustrate both the potential inflation tax 

rent and' the resources required by the banking industry to provi de 

service. Tab1e 1 be10w shows the seigniorages collected by the 

Brazilian financial institutions (Central Bank and the private and 

officia1 banks). Al1 calculations are defined in real terroso Although 

the average annual seigniorage captured by the Central Bank on monetary 

base was 2.2% of GNP during the 1970-88 period, it resulted in $110 

bi11ion, in accumulated real terros over this period. Meanwhile, the 

Brazilian financia1 institutions had together a potential rent 

equivalent to the entire 1988 GNP ($300 bi11ion), in accumulated real 

terros over that same period. 
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TABLE 1 

SEIGNIORAGES CAPTURED BY THE PUBLIC SECTOR AND PRIVATE COMMERCIAL B~~ 
AS PERCENTAGE OF GNP (\). BRAZIL: 1970-88. 

c ESTRAL BANK 
\monetary 

base) 

PUBLIC SECTOR 
(Central Bank 

PRIVATE BANKS 
(net demand 
deposits) 

RATIOS 

l'EAF .. S (1) 
+ officia1 banks) 

( 2 ) (3) (4)-(3/2) (5)-(3/1) 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 

1.5 
::.1 
1.3 
2.5 
1.3 
1.7 
2.6 
2.0 
2.2 
2.8 
2.0 
2.2 
1.9 
1.7 
2.1 
2.0 
3.6 
2.3 
3.2 

2.7 
2.0 
3.9 
4.4 
2.9 
3.5 
3.6 
3.2 
3.3 
4.5 
3.0 
3.4 
3.0 
2.6 
3.3 
3.6 
6.1 
3.9 
4.6 

l.5 
l.4 
2.3 
2.5 
l.2 
2.4 
1.3 
l.6 
l.4 
2.1 
1.9 
l.3 
l.6 
l.3 
1.5 
2.2 
3.4 
l.6 
3.5 

Source of data: Banco Central do Brasi1. 1 

18" • M / P e1gn1orage lS: • m + ~.m . 

58.5 
71. 8 
58.9 
55.6 
41.4 
68.5 
35.5 
49.6 
44.0 
48.1 
63.3 
40.8 
52.2 
49.4. 
47.8 
60.9 
55.6 
41.0 
76.9 

105 
70 

177 
100 

93 
145 

50 
79 
67 
78 
96 
63 
84 
78 
75 

110 
95 
&9 

110 

~~ere the dots refer to the time derivative of the variab1es; P is the 
general price leve 1; ~ is the inf1ation rate; M and m are monies 
respective1y in nominal and real terms. The following concepts of 
monies were used for calculating seigniorages collected by each type of 
institution: 1) For Central Bank : monetary base; 2) For officia1 
banks: total deposits net of both bank reserves and deposits of the 
public sector; 3) For private commercial banks: total demand deposits 
net of bank reserves. 
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?ur:hermc:"€: ...... t :9?J P~orld Ba:'.k Repor~ fo::- Braz:":. p. 3-, s·~.o\-·s 

ir. :erms o: C~;? :nE annua1i::ec average :'nfla:ior. :ax ;;a:.c u' 

Dar.~ c·..:s:ome::5 ir. 195~. 198ó. and 1987 was 4.3í. 2.2í. ané ;-.26t. 

respec:ive1y; for the same three years. the Goverrunent' s anr.ualized 

average cransfer to the banking system was 0.5% of GNP in 1985. 0.3% in 

198ó. and 1.03% in 1987. The annualized average total tax paid bv!-t1 

holàers was 7.78í. 4.09í. and 13.9% of GNP respective1y. 

During recent decades the financing of Brazilian public sector 

budget deficit was based on the collapsing maturity of the public debt 

and on the seigniorage collected by the Central Bank. At the same time 

private commercial banks had, on average, a potential inflation tax 

rent equivalent to 89% of the seigniorage captured by the Central Bank 

in the 1970-88 period. While the 1990 World Bank Report for Brazil, p . 

37, estimates that the banking sector received about 60\ of the annual 

inflation tax on Ml collected in the 1985-1987 period . 

Figures below show how inflation influences the real resources 

demanded by several banking industries across countries and periods . 

In this sense figure 1 below suggests that the Brazilian bank 

value added as percentage of GNP is positively correlated with 

inflation. Recently, due to more protective regulation and higher 

inflation rates, the Brazilian financial system has required more 

physica1 resources as a proportion of GNP than, for examp1e, the USA 

and Germany . 
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T1-',:"5 excess resource for Bra=~: !"elati~.'e to :hese countries nas been 

:: 
t~o :0 tive times grea~er. i~~lying a differen:e of 8' of GKP. 

Figure: above i:'lus::-a,:es that for Bolivia also, in ~he 19-:0-80 

period, when the inflation rate was 9% per year and then reached 100%, 

the vaiue added by the financiai system as percentage of GNP .. to be 

referred as BKVA from now on .. increased from 1,35% to 2,5%. Similar 

to the Brazi1ian case, BKVAs increase with inf1ation rates. Figure 3 

be10w shows that the same sty1ized fact app1ies to Peru. Thus, figures 

1·3 suggest that for Bolivia, Brazil, and Peru, the curves between 

between inflation and BKVA are upward sloping. Therefore, for some 

highly inflationary economies, inflation rates have been positively 

correlated with the real resources allocated in the financial sector. 

This is a first order effect, i.e., in terms of lev~l. 

2The value added by kind of economic activity is composed of the 
value of scarce productive resource .- labor compensation and capital 
consumption--, operating surplus, and indirect taxes. 

I have selected some countries that are reported in the "Yearbook 
of National Accounts Statistics, National Accounts Statistics: Main 
Aggregates and Detailed Table," United Nations and "National Accounts," 
OECD - Department of Economics, for the period 1970-87. The Brazilian 
bank value added and price level (IGP-DI) are reported by FUGE 
Fundaçao Instituto Brasileiro de Geografia e Estat1stica. 

Few countries report the value added by the financia1 
institutions, excluding the real estate, insurance companies, dwellings 
and business services. Most of countries reports the aggregate value 
added by all these sectors without specifying the financial sector. The 
countries thar: report the value added by the financial institutions, 
show also its cost component, which are: Argentina, Bolivia, Denmark, 
Finland, Germany, India, Jamaica, Norway, Peru, Sweden, the Uni te d 
States, and Venezuela. The USA provide a long time series dated back 
from the year 1929. A summary of these data is compi1ed in "National 
Income and Product Accounts, Survey of Current Business," United States 
Department of Commerce/Bureau of Economic Ana1ysis, special supplement, 
July 1981 . 
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For the ~S~. =his is a clear second order effe::. For ins:ance. 

~~ :he :929-~~ ?erio~. infla:ion ra:es have been positivelv corre~a:e~ 

~~~" ::-.e gro·~·::-. ra:e of the American bank ernployees (see figc:re 

above). ~i1e figure 5 be10w i11ustrates that the American BKVA of 2.1% 

in the year 1929 i5 recovered on1y four decades later. Furthermore the 

largest drop of the American BK\'A wa5 produced during the Great 

Depre5sion. which can be characterized by an -15% in the growth rate of 

econom'; per year. a 10% def1ation per year, and a loss of 27% in the 

banking jobs compared with 21% in the overall labor force . 

Similar to the American second order effect of inflation on 

banking resources, figure 6 below shows that for the German universal 

banks there is also positive correlation between inflation rates and 

growth rates in terms of the numbers in bank labor as percentage of 

total labor force. Therefore, the National Accounts Statistics provide 

the following stylized facts across countries and periods: 

(1) for some developing and unstable economies, e.g., Bolivia, 

Brazil, and Peru, inflation is positively correlated with bank value 

added as percentage of GNP. This posi tive correlation happens also .with 

inflation and bank labor force, in terms of its number or compensation; 

(2) for developed economies, e. g., the USA, Germany, Norvay, 

Finland, and Oenmark, despite the negative correlation between 

inf1ation and bank value added, inflation rates are positively 

correlated with the growth rates of real variables related to the 

financial sector; and 
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:: 3 ~ ir. SOIT:ê episodes. the re.:.: variab~ês Iüa',' a1so ha';" af:ec :ec 

:he ban~ vai~e aedec . 

ih'ús, ::-,e ~;a:ional Accounts Statistics s'úggest. at ieas:. 

inflation is an important variable affecting the allocation of scarce 

resources in several financiai systems. Sut what are these displaced 

resources providing for the whole economy? 

On empiricai grounds. the National Accounts Statistics give ar. 

3 
answer. According to the SNA (System of National Accounts). bank 

service is imputed as intermediate consumption of the rest of economy . 

T1-.is is done due to the assumption that services render benefits to 

firms and households. 

Considering the methodology adopted by the SNA. available data 

show how the demand for bank services by the rest of economy influences 

thé real resources allocated in several financial systems. Figures 7 

and 8 below suggest that for Bolivia. inflation is positively 

correlated with the imputed bank service charges as percentage of GNP. 

3G· h h SN (S f N' 1 k 1ven t at t e A ystem o at10na Accounts) ma e an 
imputation of bank service charges and subtract them from the gross 
national output of the whole economy. we are looking into these data. 

The SNA consider the gross value of outputs of financiai 
intermediaries as an intermediate consumption of the rest of 
industries. As it not possible to measure different kinds of bank 
services provided due to the problem of imputation involved. the S~A 

have created the concept of nominal industry in order to make use of 
bank services as intermediate consumption and thus this nominal 
industry has a negative operating surplus. The SNA make this imputation 
based on premises that bank service charge does not fully reflect its 
value. The imputed bank service charge is taken as difference between 
interest receipts on loans and the interest payments on deposits. 

According to the SNA, the total value of bank gross output .is 
measured as its exact service charge plus the imputed bank service 
charges. lts intermediate consumption is represented by the current 
expenditure net of factor inputs - compensation for bank labor and 
capital consumption. 
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úr. tr.e other hane t:-.e ir.creaseà ser.·ices h a ..... e induced r,:gher 

compensa:ion for bank e~~loyees as percentage cf GNP. A similar 

phe:-.omen2r. h,,~per.s "ls2 fo= ':enezuela and GenLar.v (see figures 9 a:-.à lO 

below). 

Ihese stylized facts have described several ways how inflation 

has àisplaced the real resources from the rest of economy to the 

financial sector 50 as to provide the demanded service. So. figures 

1-10 have shown evidence about the non-neutrality of money in terms of 

the sectorial resource allocation. This aspect has not been considered 

in the literature. except recently by Lucas (1993) . 

On theoretical grounds. several monetary models, e.g., Sidrauski 

(1967), Friedman (1969), McCallum and Goodfriend (1987), and Brock 

(1989), assume implicitly that bank competes only with interest being 

paid on deposits and charged on loans. They do not consider the service 

competition acted by a modern banking system. In particular, Friedman's 

(1969) marginal costs for providing money are negligib1e because they 

do not require real resources. In fact, the provision of cash and 

deposits does require bank service. More specifically, we neither wake 

up with the desired money holdings nor do we have a helicopter dropping 

the demanded real balances into our pockets . 

Current financiai system provides money by making open-market 

operations, swapping previous real balances holdings for governrnent 

bonds, possibly. In this sense, households hire bankers to carry out a 

portfo1io management so as to spend savings on a flow of consumption 

goods. 
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ho~sehol~s accomplish planned flo~s of sa~ings and 

expen~~:ures bv rnaking deposi:s, withdrawing money, and spending 

bar,~:-::-~;,-:i:r,E i:-o Baumol's (::'952.1 sense. í.'ith this :ype of monetarv 

arrangemen:, '.;e analvze the welfare costs of inflation and banking 

regulation de?ending on whether banks compete with service, fee, and 

interest. 

~he classical optimum quantity of money à la Friedman (1969) has 

implicitly assumed a banking system that competes only with interest 

rates, But with service or non-price competition, the required bank 

labor comes at the expense of alternative uses: hours to produce goods, 

leisure, and shopping time, The marginal cost of providing deposit is 

no longe r zero, On the other hand, services allow individuals to save 

time on transactions. Therefore, the issue.is also whether the optimal 

quantity of money does change with banking regu1ation. Furthermore if a 

banking system competes only through interest rates, the demand for 

money schedule reflects the optimal choices of real balances and 

resources, 

In this framework, increased inflation rates causes an aggregate 

loss of utility, through the reduction of non-interest earning money, 

This 10ss represents the welfare costs of inflation tax when the only 

distortion is the inflationary process itseif. 

On the other hand, in a transactions-time approach, inflation is 

a tax on real balances, which are used as inputs for saving shopping 

time. But a banking reguiation that prohibits the payment of interest 

on deposits, induces non-price competition. 
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tr.:s regulatior. the distortions ir. :he 

i~~~:'~arke: fc~ :~ansac:ions·:imt. in addition to the welfare costs of 

:r.f:ã:.ior. tã:':. In a f:'nancia2. svstem that precludes the appropriate 

pricing of services, an obser:ed stylized fact above has been the 

resource missallocation between the financial sector and the rest of 

econorny. causing the overbanking phenomenon. 

'';e formalize an unregulated banking system which delivers the 

optimal quantities of bank service and resource allocated in the 

financial sector. Thus, there is a possible welfare gain depending on 

the net marginal benefit of service in addition to the welfare costs of 

inflation. Furthermore we analyze the deadweight loss of banking 

regulation that prohibits the payment of interest on deposits - - an 

extreme version of American regulation Q-- besides the welfare costs of 

inflation. This framework is an exercise on second best, while the 

former financial system may deliver Pareto superior allocations. 

The welfare costs of inflation in different financial systems 

compared to Bailey's triangle are also formalized. Thus, the main issue 

is whether the welfare costs, the marginal benefits of monies, and the 

marginal costs of financial intermediation, depend on both banking 

regulation and inflation taxo 

This thesis is organized as follow. Chapter II formulates three 

financial systems. While chapter III proposes methods for evaluating 

the welfare costs of .inflation and banking regulation in these 

financial systems. Finally, chapter IV presents the conclusions. 



CHAPTER II 

HONEY AND BANKING REGULATION 

Our competitive economy is inhabited by a representative agent. 

.. h o gains uti1itv from consumption goods c 
t 

infinity of periods: 

co 

(I 1. 1) I (l+p)-t U(c ,1) 
t t 

and 1eisure l~. over an 

Househo1d has a firm for producing consumption goods c using 
. t 

labor inputs n • 
t 

whose budget constraint is: 

(Il.2) c - n 
t t 

It is easy to verify that this equation can incorporate the fact 

that the loans demanded by firms serve the purpose of balancing their 

cash flow constraints over time. 

In this economy, the total time enjoying leisure, spending on 

transactions, and producing both consumption goods and bank service. 

sums to one. 

(II.3) 1 - 1 + r + n + v 

16 
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where T 15 the time 5pent on transac~ions and v is tne bank labor for 

producing service slu) . 

Households use currency m , deposits d , bank service S(I.), and 
t t . 

transaction time T in order to carry out a spending flow c : 
t t 

111.4) T 
t 

c F(m ,d ,s(v li 
t t t t 

The transaction technology F ( represents the average 

transactions-time spent shopping consumption goods. 1t is twice 

differentiable, convex in their argumente, and linear with respect to 

consumption goods demanded. These types of monies render utility à la 

Sidrauski (1967) because they allow individuals time saved on 

. 4 
transact10n: 

(11.5) (F , Fd' F ) :s: O m s 

(11.6) s'(v) >0; s"(v)<O 

4Similar to Walsh (1984), if m, d and sare substitutes in 
conducting transactions, we have 

> o 
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F\.:r:herrnore. currency and deposi ts are arguments of F( ) L.mc:ion 

because a rnonetary econorny. rather than a bar:er one. saves 

t=a~sac:ions-:irne that otherJise it wou1d be spent for searching on the 

coincidence of the doub1e wants of goods . 

The transaction techno1ogy F( ) has known interpretations if bank 

service s(u) is not argument of this function: (1) exactly ~cCallum 
t 

and Goodfriend's (1987) shopping time technology; or (2) Baumol's 

(1952) bank-trip-time or time cost of portfolio management. In this 

latter interpretation, r results from a fixed time (or fee) spent per 
t 

trip multiplied by the number of trips. Where the number of trips is 

determined by the ratio of spending flow c to the withdrawals of real 
t 

balances per trip. This reasoning is based on Lucas (1993). Now, bank 

service becomes another argument of F( ) function because banks can 

save households' bank-trip-time if a new branch is built nearby their 

homes than a far away previous one. But the location of branches 

requires solving a logistic operational research problem . 

A solution for this pooling arrangement problem is the 50 called 

"home bank," "private bank, " or "electronic bank" without 

branching--, in which banks offer computer intensive business of mutual 

fund record keeping and securities custody services. With the aid of 

this computer system, customers can save time because they are supplied 

with information about the performance of their portfolios, cash flows, 

and status of trades via their phones or home computer terminaIs. Thus, 

without these bank services, households would have to manage and carry 

on themselves these tasks. 
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Another example of pooling arrangemen: for providing ban~ se~ice 

and money, ... ith tax exemption, are the European and Japanese 

"Giro-banks." This system integrates the mailing receiving. payment. 

and delivering network with the check clearing and processing in a 

circular flow, resembling Fama's (1980) banking modelo 

On the other hand, on conceptual grounds, Lucas (1993) assumes 

that bank labor and reserves are arguments of the deposit provision, 

which can be performed, e.g., by the automated teller machines (ATMs) . 

But in condition (11.4), we assume that besides currency and deposits, 

bank service is another argument of the transaction technology . 

Another budget constraint is related to an exogenous government's 

fiscal deficit H which is financed by the Central Bank through a 
t 

nominal change in the monetary base (currency M plus bank reserves 
t 

zD ) : 
t 

H M + zD - M - zD 
t t+l t+l t t 

and thus, 

(1I.7) h - (m + zd )(1+0 ) - m - zd 
t t+l t+l t + 1 t t 

in real urms, where h - H /P ;m - M /P ;d - D /P and P /P - 1+0 
t t t t t t t t t t+l t t + 1 

We define below three types of competi tive bankiDg :systems: (1) 

standard; (2) unregulated; and (3) regulated . 
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A ST&~DARD COMPETITIVE BAh~ING SYSTEM 

:':1is mocel describes McCallunl and Goodfriend' s (1987) fraI::ework 

I: .ill be usefu1 to understand the conceptua1 differences relative to 

f~rther financia1 systems. 

Monetarv Theory, e.g., Sidrauski (1967), Friedmar. (1969), 

~c':a!.ll..UIl and Goodfriend (1987), and Brock (1989), assumes implicitly 

that banks compete only through interest rates. They do not consider 

that banks provide serv1ces. Thus, the market for depos1ts can be 

characterized by a graph. In the vertical ax1s, the variable 1s the 

interest rate paid per depos1t. lJhile in the horizontal axis, the 

variable is the total demand deposits. The supply of deposits by 

clients is an upward sloping schedule if banks pay higher interest 

rates per deposito The demand for deposits by banks 15 a downward 

sloping curve if lower interest rates have to be paid per deposito 

With only interest competition, an individual and a bank take, as 

given, the interest rate paid on deposit. Thus, they choose optimally 

the amount of deposits. In equilibrium, demand is equal to the supply 

of deposits, and a coordinate of interest rate and deposit is 

determined in this graph. The bank's total expenditure is the product 

of these determined interest rate and deposito Furthermore, at time t, 

banks - - as financial intermediaries between households and firms 

receive the principal and the nominal 1nterest rate on loans, and 

recover the previous non-interest earning bank reserves . 

Thus, the budget constraint for a standard competitive bank is: 
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(II . 8) 

:'n no:r.:'na~ tenros ... nere E
S is 
t 

is the demand deposit received 

rate received on loans in the 

+ zD 
t-: 

bank's profi~. l.. 
- . 

at time t-l. i is 
t. 

period. 
• d 

is next 1 
t 

are 

the 

the 

rate paid on deposito and z is a given reserve ratio. 

bank loa~.:; . D 
v: 

nominal interest 

nominal interest 

The market clearing condition in the market for loans requires 

that the demand is equal to supply. Thus. 

(11.9) L - (l-z)D 
t-l t-l 

Equations (11.8) and (11.9) imply: 

(II.10) 

in real terms. 

e - «l-z)i d - i
d 

d )/(1+0) 
t t t-l t t-l t. 

where 
S • represents the bank' s profi t 
t 

banking system; e
S 

- ES/P ; and d - D /P . 
t t t t-l t-l t-l 

in a s tandard 

In a standard competi tive banking system, banks take interest 

rates as given. Thus, the choice variable is deposit to maximize 

(11.10). The fir5t order condition for thi5 problem i5: 

(II.1l) (1-z) i 
t 

.d 
- 1 

t 
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B." Walras' the household's buàgê: constraint the :='5: one 

combining the cas~ f:o~ constraints o~ ::r~s. 

go·.'errunen:, and banks. Thus. the consUlTle:-' s budge: cOr'.strai:-.: i:-. a 

standard competitive banking system is derived from conditions (11.2). 

(11.7), and (11.10): 

c S _ n + e S - (i (1- z) - i ~) d / (1 +TI ) 
t t t t _ tol t 

(11.12) + h + m + zd - (m +zd ) (l+TI ) 
t t t t+ 1 t+l t+l 

Given that this type of banking system does not compete with 

service, the real resource allocated in the financial sector is not a 

choice variable. So, we set 1.1 - k in condition (lI .4).; where k is a 

non-negative constant . 

In a standard banking system, households take prices and interest 

rates as given. Thus, they choose (c,n,m,d) to maximize discounted 

utility (11.1) subject to constraints (11.3)-(11.4), (11.12) and 1.1 - k. 

Combining the steady state first order conditions for this problem ~ith 

the bank's first order condition (11.11), imply: 

(lI .13) 

(lI .14) 

(lI .15) 

Ui(c,i) 

tJ (c,i) 
c 

1 

1 + F(m,d,s(k» 

- c F (m,d,s(k» - i 
m 

- c Fd (m,d,s(k» - iz 



.. -.. ... . .. .. .. 

... .. .. ., .. .. -.. -

(lI, 16) 1 - 1 + n + r + k 

:-:;er", are s:x equa~ions, represented bv conci~ions III, 2;, 

(11.4), and 01.13)-(11,16), in variables (c,l,n,r,m,d) and for a fixed 

~ - k, Therefore, the svstem is determined, 

Tne problem of household in a standard competi tive banking system 

is McCallurn and Goodfriend' s (1987) framework, except the fixed real 

resources (u - k) in ~he financial sector, 

Condition (11,13) means that the optimal choices of leisure and 

consumpcion goods are obtained when their marginal rate of substitution 

is equated to the shadow price of labor, The shadow price of 

consumption goods is the market price plus the value of time spent 

shopping an unit of consumption goods. Whi1e condition (11.14) defines 

the optimurn quantity of curr'ency, which is obtained when its marginal 

benefit, in terms of time saved on transaction due to an additional 

currency, is equated to its opportunity cost (nominal interest rate, 

i.e., the steady state tax on currency). On the other hand, condition 

(11.15) defines the optimum quantity of deposit, i.e., when its 

marginal benefit is equated to the marginal cost steady state 

opportunity cost of bank reserves. 

Therefore, equations (11.13)-(11.16) show that the banking 

regu1ation affects both the optimal choices of resource and monies, 

through changing the market va1ue of shopping time. 
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Civen -~-­..... 0. ..... tr.e an~ie of the cor.surner's budger: Co~s~!."éiir.: 

.,. . 
"0'; 1 t f. :; é::-. to::' :1 g séirne happens tr.e 1 E'\" e : af regulation. the 

s~õ.:e consumptian gooàs-leisure. Thus. 

regulation is no: welfare neutral . 

A standarc banking system assumes that there is negligible real 

resource involved (k = O), which results in almost zero marginal cost 

for ?~oviding money. It also implies that the nominal interest rate is 

equal to zero (or deflation is equal to to real interest rate). And 

Friedman's (1969) optimal quant1ties of monies render that the nominal 

interest rate and the marginal utilities of real balances, in currency 

and depos i ts, are equal to zero. Thus, his optimum is valid for a 

standard banking system, when the unique distortion is the inflation 

tax itself and there is no distortion in the financial intermediation . 

AN UNREGULATED COMPETITIVE BANKING SYSTEH 

This banking system is obtained through a deregulation that 

allows competitive payment of interest on deposits. Furthermore this 

system provides competitively charged service. Though service is 

explicitly charged, households demand it due to the consequent time 

saved on transactions . 

To understand the demand for real resources by banks, it is 

necessary to describe the1r basic roles. Banks earn incomes from two 

sources. As financial intermediaries, the main net incomes derive from 

charging interest on loans and advances given by them, and paying 

interest on clients' deposits. 
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Banks rende!" a150 certa:'r. ser..rices to the:'!'" clients. e.g .. 

co:lec:ion charges in respec: o~ c~ec~s. discou~ti~g charges for banks 

draf:5. and fee char~ed on both ~i!'"e transfer and transaction made on 

ATMs. etc. But, for some free services, bani<s input the correspondent 

charges into interest rates or recover them from the infIation tax 

rent. But there is another cIass of service with expIicit fee. We first 

consider this latter type of service here and in the next model, we 

incIude the former one. 

The banking system to be formalized below is motivated by the 

American experience. In 1980, US Congress officiated NOY accounts. This 

financial innovation was initiated by the non-banking financiaI 

institutions through paying interest on deposlts to circumvent an 

artificial regulation, which made regulation Q ineffective to protect 

the banking industry from outslde competltion. 

Furthermore the 1980 DIDMCA (Depository Institutional 

Deregulation Monetary Control Act) predicted to phased out the ceilings 

on interest rates until 1986. Later on, the Garn-St Germain Act of 1982 

established money market deposit accounts and eliminated several 

controls on interest rates. Thus, the American banking deregulation has 

stimulated more interest competition in the market for deposits. 

Nowadays, in terms of the US bank services, in particular, the 

automated teller machines (ATMs) attend one million card holders, with 

87.000 units nationwide and 175 networks. One single ATM performs, on 

average, 5.000 transactions a month and the fees range from fifty cents 

to one dollar per transaction. 
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Abou: 600 millior. :ransac:ions take place each month usinb ATMs ~~ese 

machin~s provi~e nc= on~v casn b~: require a bookkee~ing-cc~?uter 

center. F~rtherr::8re dozens of corr.par.ies offer products and serviCES fcr 

these complex grids from actual machines to network operations to the 

processing of transactions. The system relies on computer. skilled 

labor. satellites. telephone lines, e1ectricity, and termina1s (Tne New 

York Times. Saturday, March 20, 1993, p. 1 (N». 

Once havinb in mind that these tasks are also performed by a 

modern financia1 system, an "Unregulated Banking System" is designed to 

incorporate both a explicit fee competition for the provision of 

service and the previous "Standard Banking System" with interest 

competition in market for deposits. 

The market for service is characterized by a graph, whose 

variable in the vertical axis is the fee ~ charged per bank service and 

the variable in the horizontal axis is the total service s(\I). lJhile 

the supply of service is an upward sloping schedule if the fee ~ per 

service increases. On the other hand, the demand for service by clients 

is a downward sloping curve if the fee decreases. 

\/ith fee competition, banks and consumers take the price of 

service as given. Thus, they choose optimally services. In equilibrium, 

supply 15 equal to the demand for bank service and a pair of fee ~. per 

• unit of service and total bank service 5(\1 ) is defined. The consequent 

total service revenue is ~. 5(\1*) and the total bank labor expenditure 

• is \/v for a constant returns to scale service technology. Therefore, 

the budget constraint for an unregulated bank, in nominal terms, is: 
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·w·r.ere .u is ;:r.e bank's profit. The superscript "u" refers to an 

"Unregulated Competitive Banking System." 

The equation above and the equilibrium in the market for loans. 

~hich is given by equation (11.9), imply: 

(II.17) eU _ «(l-z)i 
!. :. 

- id)d /(l+Il) + 
I. 1.-1 I. 

- V 
I. 

in real terms, .... here eU - EU/P;d - D /P ;!/J -.,p /P ; 1 - íJ /P 
I. I. I. 1.-1 1.-1 1.-1 I. I. I. I. I. 

Since an unregulated bank competes .... ith both interest and fee, 

they are taken as given. Thus, the choice variables ·are both demand 

deposits and bank labor so as to maximize (II .17), The first order 

conditions for this problem are: 

(11.18) 

(11.19) 

(l-z)i:, 
• d 

- 1 
I. 

f s'(v )-1 
1.-1 1.-1 

Again, by íJalras' La .... , combining the budget constraints given by 

conditions (11.2), (11.7), and (11.17), we obtain the consumer's budget 

constraint in an unregulated banking system: 
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.. ;here c~ represents the consumption leve1 in an unregulated bankir:g 
: 

system at time t. 

In this banking system. househo1ds take. as given. prices. fee, 

and interest. Thus. they choose (c,n,v,m,d) so as to maximize the 

discounted utility (11.1) subject to the constraints (1I.3), (1I.4), 

and (11.20). Combining the steady state first order conditions for this 

prob1em with the unregu1ated bank's first 

(11.18)-(11.19), render: 

(II.21) 

(11.22) 

(1I.23) 

(1I.24-A) 

(1I.24-B) 

Ui(c,i) 

U (c,i) 
c 

1 

1 + F(m,d,s(v» 

- c F (m,d,s(v» - i 
m 

- c Fd(m,d,s(v» - iz 

- c F (m,d,s(v» s'(u) - 1 
s 

- c F (m,d,s(v» - ~ s 

order conditions 

where (l-z)i - i d and ~ s'(v) - 1, according to the bank's steady state 

first order conditions (11.18)-(11.19). 
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7nere are seven eq'...la~io!"'.s rep::-eser.~ec bv co •. ::: ::.o,.s 

. : : . : ' - ( I I . 4· anc ( 1: = . 2l :' - ( I 1: . 2 -:. • in 

7nerefore. the s ..... scem is decennined . 

Condicion (11.21) means that the optimal choices of leisure and 

consumption goods are obtained when their marginal rate of subs~itution 

is equated to the shadow price of labor. The shadow price of 

consumption goods is the market price plus the value of time shopping 

an unit of consumption goods. Now, the shopping time F( ) has changed 

compared with the previous case due to the optimum choice of bank 

labor . 

Equation (11.22) defines the optimum quantity of currency, which 

is obtained when its marginal benefit -- the market value of time saved 

on transaction due to an additional currency- -, is equated to the 

nominal interest rate, which is its opportunity cost. While condition 

(11.23) defines the optimum quantity of demand deposit, when its 

marginal benefit is equated to the marginal cost, i.e., the steady 

state opportunity cost of bank reserves . 

Equation (II.24-A) says that a representative agent allocates, on 

the margin, additional hour in an unregulated banking industry when the 

consequent market 'value of the marginal time saved on transactions is 

equated to its opportunity cost: the value of time for producing 

consumption goods. While condition (II.24-S) means that households 

demand, on the margin, additional bank service so as to the consequent 

market value of marginal time saved on transactions is equated to the 

fee charged on service . 
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condi:ions (:=.2~-A 

a:loca:~on ror bank ser~ic~ -~ -a. •• -0 

- =:.~4-!3·· de~~r;e a Pare:o 

ccr::?arec .... i :r-. 

~a~ki~~ sys:~~ above. in ~hich ban~ labor .... as not a choice variab1e. I: 

· ... a5 fixed. This re5ult implies that the level of utility has changed 

.... i:h bônking regu1ation, according to equation5 (11.13) and (11.21). ~e 

wi1l re~urn to this aspect, later, .... hen .... e ana1yze the .... e1fare costs of 

inflô:ion and bônking regu1ation . 

A REGULATED COMPETITIVE BANKING SYSTEM 

This banking system is obtained by imposing some specific ru1es 

to the operation of a financial system, in particular, the prohibition 

of interest payment on deposits induces non-price or service 

competition. Now, the competition is with service than fee. This 

prohibition is an extreme version of previous American regulation Q --

interest ceiling in the market for deposits--, which still is enforced 

in most of the Latin American and European countries. 

In this environment, banks attract non-interest paid deposits by 

offering free services to their clients. On the other hand, services 

allow households time saved on transactions. The commercial banks enjoy 

this regulation because they can capture the potential inflation tax 

rent on net non-interest paid deposits through making loans at 

competitive interest rates to the firms and incurring bank labor costs . 
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Repor: for Braz:l. 

\.Tnen ban~:s are barred from pa:;ing interest on demand deposi:s 

they will engage in non-price competition which implies the use 

of resources to expand branches and other mechanisms to compensate 

lenderso From a social point of view, the result is overinvestment 

in the financiai sector. Rent-seeking behavior will also lead to 

over-branching and resource missallocation. Many of the 

distortionary effects of inflation on resource allocation are 

reduced when banks are allowed to engage in price competitiono 

The model below is motivated by the Brazilian banking experience 

described above, in terms of non-price competition. Just like interest 

competition in a standard banking system above, the market for deposits 
. 

is characterized by a graph whose variable in the vertical axis is the 

non-charged bank service s(u ) per deposit rather than interest paid 
to 

per deposit in the previous case. The variable in the horizontal axis 

is still deposito The supply of deposits by the bank's clients is an 

upward sloping schedule if they receive more service per deposito 

On the other hand, the demand for deposits by banks is 

represented by a downward sloping curve if less service per deposit has 

to be provided to clients, which implies cost saving in terms of 

less compensation for bank labor per deposito 
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In a reg~lated banking system, banks and clien:s take service I' ~­v. 

ban~ labo:l pe: deposit as given and they choose optimally deposits, A" 

eqc;i:ibriure. is equal to demane, ar.d a póir of ser:ice 

. . 
deposit sCu ) and the total amount of deposits d is determined in this 

graph. Since service 5 Cu·) per deposit requires u· bank labor per 

deposit for a constant returns to scale service production technology. 

the total bank labor u· is equal to u·d· and the total bank labor cost 

. . 
is u d , in real terms . 

In terms of the budget constraint, on the expenditure side, the 

provision of bank service results in a compensation for labor. On the 

interest revenue side, still there is a competitive market for loans. 

Thus, the budget constraint for a regulated bank i5: 

Er 
_ Cl-z)i D 

t t t-l 
(1+1 ) u D 

t t-l t-l 

in nominal terms, and 

(Il.25) e r 
_ (l-z) i d j(l+n) - (l+r)u d 

t t t-l t t-l t-l 

in real terms . 

A particular bank takes, as given, the leveI of service per unit 

of deposit s(u·). The choice variable is demand deposit 50 as to 

maximize the di5counted value5 of profits, which are defined by 

condition (11.25). The f1rst order condition for thi5 problem 15: 
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(::l.26) u . - ' 
(l-z)i 

B.,. io:alras' La· ... ·. the consumer' s budget constraint ir, a reg-':~é.:e::: 

banking system is obtained by combining the cash flow constraints 

( I I . 2), ( I I . 7), and (I I . 25 ) : 

= c • n - i (l-z)d /(l+TI) + (l+r)u d 
t t t- 1 t ~-l t-l 

(11.27) + h + m + zd - Cm + zd ) (1 + TI ) 
t t t t+ 1 t+l t+l 

In a regulated banking system, households take, as given, prices, 

interest, and service (or bank employee u) per unit of deposito Thus, 

they choose (c,n,m,d) to maximize discounted uti1ity (11.1) subject to 

constraints (II.3), (II.4), and (II.27). It shou1d be noted that 1) is 

replaced by ud in condition (11.3). Thus, 

(11.28) 1 - 1 + n + ud + r 

and condition (11.4) becomes: 

(lI. 29) r - c F(m ,d ,s(u d » 
t t t t t t. 

Combining the steady state first order conditions for this 

prob1em with the bank's first order condition (11.26), imp1y: 
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(1I.3l) 

(lI.32-A) 

(lI.32-B) 

1 ... F ( m , d , S ( ud) ) 

- c F (m,d,s(ud» - i 
m 

- c Fd(m,d,s(ud» - c Fs(m,d,s(ud» s'(v)u - i 

- cFs(m,d,s(ud»S'(v) . cFd(m,d,s(ud»d/v - l/(l·z) 

where i(l-z) - u, since u > ° ~ i > 0, according to the steady state 

continuous version of condition (11.26) . 

Conditions (1I.2) and (1I.28)-(1I.32-A) define six equations in 

variab1es (c,l,n,r,m,d). Therefore, tbe system is determined . 

Condition (11.30) means that the optimal choices of 1eisure and 

consumption goods are obtained when their marginal rate of substitution 

is equated to the shadow price of labor. The shadow price of 

consumption goods is the market price plus the value of time shopping 

an unit of consumption goods. Yhile condition (11.31) defines the 

optimum quantity of currency, which is obtained when its marginal 

beneflt the market va1ue of time saved on transaction due to an 

additlona1 currency- -, is equated to its opportunity cost (nominal 

interest rate). Equation (II.32-A) shows the optimum choice of deposito 
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Sir.ce bank labor per deposit u is take" as giver .. the optima: :c:a" 

:Jarlor~ e::.? ioyees u d or service s \ 1.,; d ; are indirect::'v 

accc:-c:"r:g to equation (II.32-B). These equations are 

particular. their left-hand sides define two marginal benefits o: 

additional deposit in terms of time saved on transactions: a direct one 

through deposit Fd and an indirect one through time saved due to the 

additional service F 5' (ud)u obtained in exchange for non-interes: 

ear"ing deposito The right-hand side of this equation defines the total 

marginal cost of additional deposit in terms of the nominal interest 

rate foregone on non-interest earning deposito which is composed of the 

opportunity costs of both bank reserves and scarce resource. which 1s 

used to provide free service per deposito 

In the next chapter, we compare the financial systems formulated 

above in terms of the welfare analysis . 
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CHAPTER !II 

ON THE WELFARE COSTS OF INFLATION AND BANKING REGULATION 

Te was shown above that the banking regulation affects the 

marginal benefits of both real balances and resource allocated in the 

banking industry and thus, their optimal quantitles. For instance, 

Bailey (1956) has implicitly assumed no distortions in the financial 

market, except the anticipated inflation taxo 

We formalize below how the banking regulation adds up deadweight 

costs or welfare gains to the triangle under the demand for monetary 

base schedule. Furthermore, for which banking system is it suitable to 

consider Bailey' s triangle as an appropriate measure of the welfare 

costs of inflation? 

In order to define the welfare costs of inflation and banking 

regulation, we start from the indirect utility function for each 

banking system formulated above. From the steady state continuous first 

order conditions obtained for the household' 5 problem in a standard 

banking system, the total differential of indirect utility, and the 

envelope theorem imply: 

(IIl.l) 
d U· --- (m+zd) di + (l-z)d di - d di

d 
- dh 

JJ 

36 
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Ass~ing tha~ t:ne marginal utilitv of total expenà:':'-'~t: ~ is 

c 0,,5: a:-.;: (or- 'with ho:::o::-.e::'c preferences!, .' _. , .. -~ . ..... __ ......... lõE can integra:E 

... h" .. c) (' .d) . h c .. anges over te lnte:--;a_ (1.1. to 1,1. to glve te . -
change as JJ times the area under the demands for real balances, in 

currency and deposits. as functions of the nominal interes: rates. 

Thus, the condition above becomes: 

(IlI.2) WS J d l·1 
• --

JJ 

where h - i(m+zd) 

i 

-J 
1 

o 

(m+zd) 

• d 
1 

1 

di + 

I d di d -

i
d 

o 

i 
1 

J (l-z) d di 

i 
o 

Using the first order condition (11.11), i. e. , 

equation above implies: 

(IlI.3-A) 

i 
1 

Vi - iI (m+zd) di -

o 

-

(l-z) i -
• d 
1 • 

In a similar way, considering the Marshallian approach, from the 

first order conditions for the household's utility maximization problem 

in a standard banking system, we make the total differential of the 

utility. 

asll$L1U a,LA 
~ &iTU~'O VAHGA~ 
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A.~ê.in. if iJ is cor.s~an: and defini:1g the nomina: interest ra:e 

exp:-eSSê': as function of tr.e , . . rea... oa ... ances. 

u~:':i::: Chãi'.ges o,\,rer the ir.ter,lal (m . 
J 

d ) to 

total _elfare changes as ~ times the areas 

demands for currency and bank reserves. Thus, 

(lII.3-B) 

m 

V
S 

- J i dm + 
m 

o 

d 

) iz dd 

o 

then we can integrare 

(m ,d to give :he 

under the Marshallian 

In standard banking system, conditions (111.3-A)·(111.3-B) above 

define the welfare costs of inflation, which are measured by the areas 

under demands for real balances schedules. Furthermore conditions 

(111.2)-(111.3-A) show that the distortions caused by the inf1ation tax 

in the market for loans is cancel by the gain in the market for 

interest paid deposits . 

The welfare costs of anticipated inflation in a standard banking 

system arise from the nonpayment of interest on monetary base and the 

government having non-distorting lump-sum taxes availab1e. Ali costs 

are eva1uated compared with an undistorted zero nominal interest rate 

produced by Friedman's optimum quantity of money . 

lndeed, the triangles above are not Bailey's (1956) welfare costs 

of inf1ation if it is interpreted that he has considered the area under 

the Marshal1ian demand for Ml schedule rather than the monetary base. 

This doubt arises because Bailey (1956) has not formalized the derived 

demand for money. He has just sketched a graph. 
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F· ... rtnerrnore ... hicn type of financi.al s\'ste:n à~à Baiiev ha';e ir. 

;r.in~ ~o justi:'; his choice of the relevar.: moneta::-' .. aggrega:e fc::-

assess~ng the we~fare costs of inflation? 

It is embarrassing to address this fundamental issue in "Monev & 

Banki~g" thirty-seven years after Bailey (1956) has proposed his famous 

methoàology for estimating the welfare costs of anticipated inflation . 

In this sense, we have returned to this subject to show that banking 

regulation has an important role for choosing the appropriate concept 

of "money" to evaluate the welfare costs of distorting inflation tax 

and obtain an effective monetary policy . 

Csing the saroe methodology above, from the steady state 

continuaus first arder conditians for the household' s problem in an 

unregulated banking system, the total .differentials of both the 

indirect utility and the usual utility function -- it has as arguments 

the Marshallian demands for consumption goods and leisure- -, and the 

envelope theorem, on integration, imply the following equivalent 

equations: 

i 
i ~l 1 

-J 1 

J s (v) (IlI.4-A) VU 
(m+zd)di - h + d~ 

1 i 
~o o o 
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~ J ...... 
In 
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1.1 

+ f -cF [m,d,s(v)]s'(v) - 11 du 
• 

u 
o 

In an unregulated banking system, there is a welfare gain 

relative to the welfare costs of inflation. This gain is represented by 

the last integral term on the right-hand side of condition (lI! .4-A) 

above, .... ·hich is measured by the area under Hicks ian demand for bank 

service. This gain is also given by the last integral term on the 

right-hand side of equation (111.4-B), which is evaluated by the area 

under the Karshallian demand for (or marginal benefits of) bank service 

net of its consequent marginal cost. 

Comparisons of conditions (111.2)-(111.3) with (111.4) show that 

the fee and interest competitions in an unregulated banking system can 

deliver a welfare improvement due to the adequate pricing mechanism 

vis-à-vis a standard banking system with no fee competition -- only 

interest competition. So, an unregulated banking system can render 

Pareto superior solutions. 

Using again the same methodology above, but for a regulated 

banking system, we obtain: 
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(r::::::.5·A) 

(lIl.S-B) 

. i . 
Wz _ J~rr:+::d) di - i(m+zd; + J<i.-ZJd di + 

i i . 
o o 

u 

cF [m,d,s(u)Js'(ud)d du 
5 

u 
c 

i 
1 

Wr
_ J(m+d) di -

i 
o 

i 

i (m+zd) I ~ 
1 o u 

o 

u 

i i u 

cF [m,d,s(v»)s'(ud)d du 
5 

(III.5-C) Wr
_ J~m+Za)di - i(m+zd)\ 1+ J l(l+CF

S
[m,d,S(V»)S'(U)}a du 

i 
o 

(lII.S-O) 

i u 
o o 

m a 
1 1 

vr 
- J i(m) dm + J i(d) dd + 

mo a 

+ 

v 

J [ -c 

v 
o 

a 
1 

o 

F (m,d,s(u»s'(v) - 1] du 
• 

+ J [ -c Fd(m,d,s(v» - i] da 

a 
o 
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Equations 0:1. SoA) - (IIl. Soe) are derived by using the inàirect 

utilitv function. while condition (111.5-D) is based on the usual 

utili t';. which has as arguments the Marshallian demands for consumption 

goods and leisure. In particular, condition (III.S-B) above shows that 

the total welfare costs in a regulated banking system is composed of 

the welfare costs of inflation _. evaluated by the area under the 

Hicks ian demand for Ml, in real terms··, minus both the change in 

seigniorage wi th inflation and the time saved on transactions due to 

the benefit of excess service generated by a regulated bank compared 

with an unregulated one. Therefore, the optimal quantities derived in 

the former banking system are, indeed, second best solutions. 

Condition (III.S-C) above shows also that the total welfare costs 

in a regulated banking system is composed of: (a> the welfare costs of 

inflation measured by the area under the Hicksian demand for 

monetary base, in real terms; and (b) the welfare costs of the resource 

missallocation, which is evaluated by the triangle under the Hicksian 

demand for service net of its marginal cost . 

Alternatively, condition (lII.S-O) above shows that the total 

welfare costs in a regulated banking system have the following terms: 

(1) the welfare costs of inflation -- measured by the triangles 

under the Karshallian demands for each component of Kl (currency and 

demand deposits); 
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(3) the welfare cost in the market for deposits compared with the 

optimal unregulated one. This cost is measured by the area under the 

~arshallian schedule for the direct marginal benefit of deposit in 

saving time on transactions -c Fd(m.d,s(u)) net of the opportunity 

cos: of holding non-interest earning deposit nominal interest rate . 

Equation (III.5-D) shows also that due to the banking regulation 

there is no reason to measure the welfare costs of anticipated 

inflation under the "aggregate" demand for money schedule because 

currency and deposits may not be perfect. substitutes anymore due the 

the different marginal costs. It is more suitable to measure the 

welfare costs separately for each component of the monetary aggregate. 

This result implies also that the banking regulation, specially, with 

interest ceiling, affects the monetary poliey. Thus, the banking 

regulation does matter for the quantitative control of monetary 

aggregate. 

We guess that Bailey had in mind a monetary system in which there 

was no distinction between currency and deposits. Thus, his Ml bears 

fully the inflation taxo It also happens with one hundred percent 

reserves (Ml is equal to monetary base, i. e., no banking industry). 

This unique arrangement exists in Cape Verde, where the Central Bank 

performs the role of Monetary Authority, development bank, and 

commercial bank . 
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:-r'.ere:ore. tne surr, o: t!'-.e triar.~les unce:.- the Marshallian àerr.a::ds 

upper bou::d for toe we::'fare costs cf 

s~stem regulated . 

bound for the welfare costs of inflation is the triangle under the 

demand for monetary base. which is valid for both the standard and 

unregulated financiai systems. But the banking regulation causes 

additional distortions. which make a range on the welfare costs of 

inflation. An unregulated bank can attenuate the welfare costs of 

inflation - - according to condi tion (IIl. 4-B) - -. while the non-price 

competition imposes additional deadweight cost (see condition III.S-e) . 

In this sense. the optimal quanti ties derived in a regulated 

banking system are second best because the banking regulation causes 

additional distortions on the welfare costs of anticipated inflation 

taxo While the optimal quantities in an unregulated banking system are 

first best. 

The welfare costs or gain of banking regulation, besides the 

welfare costs of inflation, should be evaluated under: (a) the demand 

for service schedule net of the marginal cost of resource involved; and 

(b) the demand for deposits schedule net of their opportunity costs . 

These evaluations are made relative to the undistorted first best 

solutions in an unregulated banking system . 

Figures 11 and 12 below i11ustrate these Harberger's (1971) 

triangles in the markets for both deposits and service in d1fferent 

financiai systems . 
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Ihe reasc~ for considering the areas under the demands fo: bank 

a~~ ba~ki~g re~~la:ion becomes c1ear by considering ~isecarver ::?7~). 

pp. 12 and 17: 

Any u':i1ity that might be attributed to the area under the 

factor's demand curve is necessari1y a mere ref1ection of uti1ity 

tha-c its services u1timate1y provide. The utillty garnered by the 

u1-cimate purchasers of the product of a factor's service is 

reflected in the demand curve for that factor. Furthermore, it is 

incorrect to ca1culate utility losses in both input and output 

markets when on1y input is explicitly taxed. Therefore, the 

factor-market measure of social cost is correct and complete and 

the all input-market measure is true deadweight cost. 

In this sense, based on the "product-market approach," 

conditions (11.13), (Il.2l), and (lI.30) show that the change in 

utility is caused by the dUferent marginal rates of substitution 

between consumption goods and leisure in each banking system, i.e., the 

l/[l+F(m,d,s(v»]. These marginal rates are 

equated, on the margin, to the shadow price of real wage. In another 

words, the angle of the consumer's budget constraint line in the space 

consu.mption goods-leisure changes with inflation and banking 

regulation. 

On the other hand, according to "the input-market approach," 

these shadow prices of real wages are affected by the market values of 

the average time spent on transactions per goods ~/c F(m,d,s(v». 
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Tnerefore, usir,~ ·";~secarver' s "factoé-market approach" for an",lyzing 

Harberger' s t!."iê.:-.~~=s uncie!." the demanes for both bank ser.rice a:-,d re",~ 

balances. in cu!."!."ency and deposits, is equivalent to verify the change 

in utility in the space consumption goods-leisure. In particular, Lucas 

(1993), section H·Je, contains this latter approach because he has 

solved for the consumption flow as a function of the nominal interest 

rate. This f r alIa':·work has the advantage for understanding the 

correlation between bank value added and inflation. Now, we return to 

"factor-market approach" to i11ustrate the we1fare costs of inflation 

and banking regulation derived above . 

marginal 
costs of 
deposits -

II 

marginal benefits of deposits in a 
regu1ated banking system 

- cFd(m,d,s(v» - cFs(m,d,s(v»s'(v)u 

i r _ i r z + U - --- _____ --

.u 
1 Z 

marginal benefits of deposits 
~in an unregulated banking system 

- cFd(m,d,s(v» 

I 
d 

demand for deposits 

Fig. 11. -- The demand for deposits in unregulated and 
regulated banking systems . 
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Curve I above shows the demand fc~ deposits schedule in an 

'..lr.~egula~ed banKing system. according to condi ~ion (lI. 23). Whii.e curve 

11 represents the demand for deposits schedule in a regulated banking 

systern. which is stated by condition (II.32-A). !hese curves are 

downward sloping due to the properties of F( ) function . 

The marginal costs of deposits, the variable in the vertical 

axis, are defined respectively by conditions (11.18) and (11.26). In 

the figure above, the nominal interest rates i U and i' are same and 

they are equal to zero. Yhile the nominal interest rate ir is equal to 

u/(l·z). which is positive due to the non·negative banking labor u . 

Figure above illustrates that depending on banking regulation and 

the consequent interest. fee. or non-price competi tions. the optimal 

quantities of deposits do change. In particular, the area given by the 

points A-B-C-D illustrates the partial welfare loss in the market for 

deposits in a regulated banking system compared with an unregulated 

one. !his area is represented the last integral term on the right-hand 

side of equation (111.5-0) . 

Figure 12 below illustrates the welfare costs of banking 

regulation. which is measured partial1y by the demand for service 

schedule . 

Curve I, in figure below, represents the marginal benefit of bank 

service in an unregulated banking system (see condition II.24-A). While 

curve 11 shows this marginal benefit in a regulated banking system. 

which 15 defined by condition (lI. 32-B). These curves are downward 

sloping due to the properties of F( ) function . 
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Ihe supersc:-ipts for banK labor in the horizontal axis refer :0 each 

type of bankin~ system. ~s - k ~ O is relative to a standar~ ~an~ln& 

u . s·.·ste;r;: " lS tr,e oFtimurn bank labor in ai} unregulated bankir.g system . 

and u= is related to the regulated one. 

marginal 
cost of 
services 

l/(l-z) 

1 
B 

A 

marginal benefit of services in 
an unregulated banking system 

c F (m.d,s(u)) s'(u) 
S 

./ II 

H G 

I 

D 

marginal cost of service in 
a regulated bank 

marginal cost of service in a 
unregulated bank 

-cFs(m,d,s(v»s'(v) - cFd(m,d,s)d/u 

marginal benefit of service 
in a regulated banking system 

~------------------------~---------------------------------------------------------------------- \I 

bank labor for producing 
services 

I 
\I 

u 
\I 

r 
\I 

Fig. 12. -- The deadweight costs of banking regulation 
in the market for service. 

In the figure above, point C represents the optimum choice of 

service in an unregulated banking system (see cond1t1on 11.24-A). While 

point G refers to a regulated one (see condition 11.32-B). On the other 

hand, point J 1s about a standard bank1ng system, wh1ch 1s defined by 

coordinates [v' - k; -cF (m,d,s(k»s'(k)]. 
• 
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The welfare gain or dead..-eight costs of the banking 

regulation in the market for services can be illustrated bv co~?arir.g 

these points. In an unregulated case. toe marginal benefi t of service 

or bank labor is equated to its opportunity cost: value of an unit of 

time for producing goods (see condition II.24-A). This Pare to superior 

condition is not obtained in any other banking system considered here . 

Area J-B-C in the figure above is exactly the third integral term on 

the right-hand side of equation (III.4-B). It sho101s a possible welfare 

gain in an unregulated banking system 101ith both interest and fee 

competitions 

competi tion) . 

compared 101i th the standard case (only interest 

Given that service is invariant in a standard banking system, it 

does not allo101 the 101e1fare improvement· that may resu1t from the 

technological progress in the provision of service. On the other hand, 

the triangle given by the points C-F-L in the figure 12 above shows the 

101elfare costs of resource missallocation in a regulated banking system 

compared 101ith an unregulated one. This triangle is exactly the third 

integral term on right-hand side of condition (III.5-D) . 

The 101elfare costs defined above should be measured compared 101ith 

the prices, interests, and the optimal allocations, obtained in an 

unregulated banking system, which are characterized by a zero nominal 

interest rate and the optimum resource vU
• So, an unregulated banking 

system can bring about Pare to superior allocations for bank service and 

resource compared with the standard and regulated cases . 
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In a financiaI system that competes through alI pricEs 

in:erest and fee- -, and no: on service, on the margir" :r.ê op:i.mal 

quanti:ies of currencv and deposits produce a zero nominal i:1terest 

rate, but their total quantities have changed because part of these 

monies have been substituted away by the Pareto superior bank service 

50 as to save time on transactions. 
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CHAPTER IV 

CONCLUSIONS 

The measurement of the welfare costs of inflation by the area 

under the Marshallian demand for monetary base, in real terms, is valid 

for a financiaI system that competes only with interest. In this 

banking system, the welfare costs of anticipated inflation arise from 

the nonpayment of interest on monetary base and the govemment having 

non-distorting lump-sum taxes available. These costs are evaluated 

compared with an undistorted zero nominal interest rate. produced by 

Friedman's optimum quantity of money . 

In this framework, the monetary base is an appropriate monetary 

aggregate for evaluating the welfare costs of inflation because, in 

terms of the components, the reduction of currency, in real terms, 

represents the loss of utility due to inflation. Also, deposits net of 

reserves, which are equal to loans, do generate a welfare loss in the 

market for loans. !bis loss is offset by the welfare gain in the market 

for interest earning deposits. Thus, in terms of deposits, the net 

welfare costs of inflation can be evaluated by considering the 

non-interest earning bank reserves. Therefore, the total welfare loss 

in a financial system that competes only with interest is given by the 

area under the demand for monetary base schedule . 

51 
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This resul: is no longer valid depending on banking regulation 

a:-,à :he consequent types of competitions in the market for deposits. 

Thus. there is welfare gain or deadweight 10ss beyond the triangle 

under the demand for monetary base schedule. Furthermore, the concept 

of relevant money for evaluating the welfare costs of inflation does 

change due to the welfare costs of banking regulation. In this sense, 

in a financial system that competes with both interest and fee charged 

on services there is a possib1e welfare gain vis-à-vis another system 

that competes only wi th interest. This gain is lIeasured by: (a) the 

area under the Marshallian demand for bank service net of its 

consequent marginal cost; or (b) the area under the Hicksian or 

compensated demand for bank service . 

In this financiai system, the lIarginal benefit of aervice or bank 

labor is equated to its opportunity cost, in terms of an unit of time 

that otherwise it would be used for producing consumption goods. This 

Pare to superior condition is not obtained in any other banking system . 

Thus, the welfare improvement is made possible by an adequate pricing 

mechanism compared with a system with no fee competition only 

interest competition. In this sense, the f o IlIe r system can deliver 

Pareto superior allocations. On the other hand, with service or 

non-price competition in the market for deposits, which is induced by 

interest ceiling, produces the resource missaliocation in the financiai 

sector vis-à-vis the rest of economy. This outcome impiies additional 

distortion on the welfare costs of inflation. Therefore, the optima1 

quantities derived in this banking systell are, indeed, second best. 
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The service compe:ition allo.s banK :0 capture the i~flation tax 

re::: on non-interes: paid de?osits. This type of competition does no: 

permi: the pricing mechanism to allocate efficiently the resource 

involved. But with both fee and interest competitions in the market for 

deposits can avoid this missallocation . 

A financial system that does not compete with bank service 

charges, but only with interest, by assumption, there is no choice of 

resource for producing bank service. This framework is usually assumed 

in the Monetary Theory . 

On the other hand, a financial system that does competes with all 

prices as described above, on the margin, the optimal quantities of 

currency and deposits produce a zero nominal interest rate, but their 

total quantities do change because part of these monies have been 

substituted away by the 'optimum bank service 50 as to save 

transactions-time . 

Once having in mind that different financial systems produce 

additional welfare 105s or gain beyond the triangle under the demand 

for monetary base schedule, one should be aware of the distortion 

caused by the banking regulation for evaluating appropriately the total 

welfare costs. For instance, in financial systems with the nonpayment 

of interest on deposits, which happens in most of the Latin American 

and European countries, an appropriate measure of the total welfare 

costs is composed of: 

<a) the welfare costs of inflation -- evaluated by the area under 

the demand for monetary base schedule, in real terms; and 
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(b) :he welfare cost of the real resource missallocation in the 

fina:1cial svstem. This cos: is measured by the :riangle tmder the 

Hicksian demand for service net of its marginal cost . 

Alternatively, the total welfare costs in a financial system that 

compete with service (or non-price competition) is composed of: 

(a) the welfare costs of inflation. These costs are evaluated by 

the sum of the triangles under the Marshallian demands for each 

component of Ml, in real terms. In this case, currency and deposits are 

not perfect substitutes anymore- -, as opposed to Bailey' s triangle 

under the "aggregate" demand for Ml. In another words, the banking 

regulation does matter for choosing the appropriate concept of money; 

(b) the welfare cost of the bank resource missallocation compared 

with the optimum choice in a financial system that competes with a11 

prices. This cost is measured by the area under the Marshallian demand 

for bank service schedule net of its consequent marginal cost; 

(c) the welfare cost in the market for deposits compared with the 

first best choice. This cost is represented by the are a belo,", the 

Marshallian demand for deposits schedule net of the opportunity cost 

of holding non-interest earning deposits -- nominal interest rate . 

Thus, the sum of the triangles under the Marshallian demands for 

each component of Ml is the upper bound for the welfare costs of 

inflation in the worst banking system considered - - with service or 

non-price competition. While the lower bound is the triangle under the 

demand for monetary base schedule, which is due to the net benefit of 

the optimum service. This happens wlth interest and fee competitions. 



~ 

-,. 
... 
~ 

~ .. .. .. .. ... .... ... 
~. 

-. .. .., .. .. .., .. .. .. .., .. .. .. .. .., 
-. .., 
... 
-. 
-. 
~ 

~ ... .. 
-.. 
~ 

~ 

~ 

~ 

-... 
~ 

-... 
-... 
-... 
~ 

~ 

On the other hand. in terms oÍ the total lõelfare costs, che 

dis::or::ions caused by the banking regulation make a range on :he 

welfare costs of inflation, In particular. the non-price cOll1pe:ition 

imposes additional welfare loss. Thus, the optimal quantities derived 

in this banking system are second best. While the optimal quantities in 

an unregulated banking system are first best because the welfare cost 

of inflation is minimized due to the benefit of bank service and 

interest payment on deposits . 

These welfare costs or gain of banking regulation, beyond the 

welfare costs of inflation, should be measured under: (a) the demand 

for service schedule net of the marginal cost of resource involved; and 

(b) the demand for deposits schedule net of their opportunity costs . 

These evaluations are ma de with respect to the undistorted first best 

s,olutions . 
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APPENDIX 

ON BANKING REGULATION 

A banking regulation that induces both the interest and fee 

competitions can deliver Pareto superior allocations compared with any 

other types of competitions, such as one with interest ar another with 

service . 

In this sense, to obtain a more suitable financial system than 

the existent ones in several countries, in terms of welfare, it is 

worthwhile to suggest some regulatory propositions: 

(1) Banks should, at least, compete with interest in the markets 

for deposits and 10ans. Thus, deposits, specially, demand deposits,· 

should pay competitive interest. In particular, interest ceiling should 

be avoided; 

(2) The prohibition of free bank services is desirable so as to 

avoid: (a) the inflation tax rent collection by banks; (b) the 

overbanking; and (c) an increased spread on interest rates. This spread 

is directly affected by the imputed marginal costs, which leads to the 

financial disintermediation (less deposits and loans); and 

56 
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(3) Bank operating costs. in terms of compens~:ion for e~?~oyees 

and physic~l capital consUlDp~ion, have to te covered onlv bv 

competitive explicit service charges . 

If these propositions come forward, the SNA (System of National 

Accounts) will not need to subtract the imputed bank service charges 

anymore, but the real ones, from gross national value added. 

Furthermore, the concept of nominal industry - - made by the SNA only 

for the financial sector - - will become useless. Thus, the banking 

industry will not be longe r the unique one. besides the public 

enterprise, that does not charge directly its marginal costs . 
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