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8 | , - ABSTRACT
. The subjoet matter N/ot\this dissertation conecrns the
ocononic lapcct.s of the blnking nn as a producer of .
.1iquidity (money services). In pgrticular it focuses upon’
the intcgrapiqh of the production process of a bank w:l;;h,
its role as a finsncial. 1nt§uodia’ry.. Such an. 1ntomtion'¢l
becmos t.ho basis. for a suggutod link bctmon /tbo sicro , A
and macro fonndltions of banking The ulonncc of such an
snalysis is luggestod by the existing gsp between most of
the 'micro' models of banks which disregard the 'mscro' role
assigned to these institutions.- nn-oly‘, thé’ suppli 01:' money.
Thid g8p is reflected in the well - known money supply i
equation, and might lead to sub Optm:l (-Qnotary) policy
recommendations. e o |
The analysis employs a theoretical as nl&n as an empirical
approach in linking the two major 'segments of banking theory;
banks -as a vehicle for the implementation of monetary policy,
and banks as privately owned, profit - mking firms. ‘rhis
' 1ink is provided by defining bank output as liquidity (money
“in a very broad sense), and by 1neorporating the’ hniqu.
charecteristics of banks into the standard preducer « phoory
fro-ivork _Defining N‘A output as liquidity involves the
use of charicteristics ginnud of goods in building the demand -
4ide of the model, nu supply - side of our -odolﬁil baud .
on the idea that banks are not perfect co-p'titors (tMy
han tho power to dot..r-:lno the net interest rete pa:l.d on |

1 3
»
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‘their deposits); and that reserves are‘bue one more 1npu£ in
t;e production 'process or'banks. l"inally, the analytical
~ fremework ise-ployed ﬁor an enpirical investigation of the
;two concepts, liquidity and the production process of banks,
-used to link the micro and macro foundations of banking.

The study shows,. first,-that the produler - model built
.here, explains bank behavior. in & way which is consistent .
with our daily experience vith regard to the operation of |
banks. It predicts, in contrast with other models, that banks
will;always_san;sfy consuners' desire to acquire more de-
posits./ It demonstia;es thet'ehasge; in the‘;givens' (factor
prices,‘technologieal changes, changes.in govefnneht‘
regulations, etc.)iaffecé the banking firm and other profit -
maximizing producers in a similar uey. It is demonstrated
that the role of banks as financial intermediaries and their
production process are not two separate characteristics of
these financial institutions. The model points to the fact
that bank costs and efficiency considerations play an important .
rqie in the determination of the level of liquidity out-
standing./, '

| The/e-pirical investigation provides an aggregate
(1iqqidity) which might replace money (!i) as the basic inter-
mediary target of monetary policy. It is found that (U.3)
banks have no economies of scale in producing liquidity, and
‘thus administrative barriers to edﬁéi into this industry

" result in &n igerficient banking system. Banks were found to
r



1

\

be inéfficicnt producers, they employ too mich labbr*iplltivg
.to éapital. It is suggested that this inof(ieioncy might be ;
;éliminsted 8s banks fﬁlly adjust their production process

to the tochnologicli change; currently characterising this o

' industlfy. 4
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SUMMARY
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A. The Purpose of this Study

The banking firm has often been recognized as unique in

the sense that its production.process and its role as a finan-

cial intermediary are considered two separate characteristics,

the integration of which-is‘glmost.impossiﬁlel. _

The macro relevance of banks is based om their ability to
'create' money which, at least for a monetarist, is of central
imporﬁance_in.the determination of income and prices., At the
same time, the micro relevance of banks is represented in a
substaﬁtiallnumber df models which try to explain the behaviorﬁ
of the bénking'firm, almost.none of which are consistenﬁ with
the macro view of banké as suppliers df méhey. In other words,
there is a gap between two important segm;hts-in baﬁkiﬁg the-

ory, the one that analyzes banks as a vehicle for the implemen-
_ g

- tation of monetary policy, and the one that analyzes them as

privately owned, profit - seeking firms.

This study is aimed at filling this gap, at linking the
macro with the micro foundations of banking. It is quued
that'a consistent and comprehensive view of the micro aspects
of banks'should~improve the»implementatibn qf monetary policy.
Such a link is important, both for understanding the structure
and the operations of one of the more important économic in-
$titutions, and fSr-understanéing some of the 'dmonetary' ad-

justments which follow from changes in the monetary base,

3

-

1 T | L.
For this point see, for example, Murphy (1972).

&
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interest rates, government regulations, and bank costs.

Even though this is méinly a study in the theory of money
and benking it has immediste empirical implicastions. 1In the
late 1960s, more &nd more researchers began to study the cost
structure of banks in order to improve bank policy and control
to the benefit of bank clients and the economic system at large.
Baltenspreger (1972), Benston (1965 and 1974), Bell and Murphy
(1968), Greenbaum (1966 and 1967), and Longbfake (1973), éo
mention only & few, were mainly interested in finding whether
economies of scale characterize the production process of bankg.
No one comprehensi%e modél of the banking firm was sugéested,
in these étgdies, as a background for the cost functions analyzed,
so that ﬁhe definitions of bank output and its'production pro-
_cess were, to a certain exfent, arbitraryz.

Our study, on the other hand, offers consistent definitions
of bank output, bank inputs, and input payments, definitions
which fre based on neoclassical producer - theoryfadjusted for
the unique charactéristics of the banking firm. Moreover, in
the laét chapter, we estimate banks' cost functions based on
our suggested model,

The standard prﬁducer theory framework has been choséﬁ,
not because the differences between bénks and many other pro-
'ducers for uhich this theory is applicable, are ignored, but

because it is our view that banks' unique characteristics and

2 . E
For example, all the cost studies mentioned don!t regard
interest paid on deposits as a direct cost of productien,



-h;’/ﬁ | v
/ .

the impact of these characteriéﬂics m the behaviér of banks,
as firms, can be better understood within a recognized (though
sometimes disputed) framework, rdther than constructing a

| special theory arbund these characteristics. A "special
theory®™ approach sometimes ;I;lds étrange results, as de-
monstrated in a most recent study by Levy-Garbova and Maarek’
(1978)°.

Many of the existing models of the banking fir‘ml+ do not
explicitly include bank costs in their analysis of bank be-
havior, even though they,gefine the bank as a8 profit-maximizing
firm. These models also define bank output in mutually -incoen-
sistent ways. These are but two of the more important issues
which prevent such models fme accurately explaining the banks'
reactions to changes in their economic enviromment. Our study
tries to clarify these and other deficiencies in the existing

banking literature,

3

In which, one of the conclusions is that, in the long run,
an increase in the reserve requirements will push banks to
open more branches.

&
As an example, see Klein (1971).
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B. Bank Output o

»o

Lo L _'q .
The central problem, with respect to the definition/g?\Yank

output, is whether the‘bank is producing one and.only one out-
put, and what is its dimension.

‘ As the banking firm is a producer of services, one is in-
clined to use its value added as a proxy for output, "Such a
practice is not uncommon5 , it is also nicely related to the
long disputed issue whether or not banks provide the economy
with net wealth. However, we argue that, in the case of,Banks,
a more specific output definition can be used-n;mely, liquidity.

we claim that producing;and>providing consumers with liqui;
dity is th; main characteristic of bank acﬁivity; thay; is, the
sale of liquidity accounts for mosi of the bank's revenues (and
- thus, for moét of its value added). We recognize that banks
also pfoducersome services which have almost no connection to
the level of liquidi%y provided (such as safe-deposit boxes),
Thus; we would accept that the bank, at- least formally; is a
multiproduct firm, At the same time, it is our view that these
'other' services are of minor importance for the understé8nding
of the role and behavior of the banking finmu and, therefore,
are best treatedAas "by products”. " '

" As liquidity may be interpreted in a very brﬁad }ense; as

'money', we actually.argue for the position that banks are first.
- / A g . . e
and foremost producers of money, or mj;ivfgéurately, monetary

o

z : -

For example, see Greenbaum il966
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services. In this respect, banks' production costs and profit-
naximizing behavior co-determine the level of money (liquidi-
ty) in the economy. Such a view corresponds to, but is not
merély a result of, our desire to link the macro foundations

of banking (thein role in determining the quantity of money)
with their micro foundations (their behavior as profit-maxi-
mizing producers). |

Our suggested conéept of bank output is that of a flow.

Bank customers enjoy a flow of monetary services derived from
holding a stock (or stocks) acquired from the bank. Money
itself, as opposed tn iiquidity services, is a stock variable,

If money were regarded as bsnk output, the bénking firm ;og;d
have no function (aside from supplying the 'by products' mention-
ed before) Shce the desired level of money had been supplied,
given that that level remained unchanged. The provision of a

flow of'liquidity #ervices, on the otherrhand, requires thej?ank
és a producer to incyr costs.

Such a concept of'bank'output has immediate empirical im-
plications. Most bank cpsts studies (see for example, Bell and
Murphy, 1968; and Benston, 1965 and 1972) define bank output
as the number of accounts, which is a stock variable, Thus,‘
they face the problem just mentioned. To dVercome this difficul-
ty they add a flow dimension by incorporating a so- called ‘ |
'homogeneity variable' into the estimated cost function. This
variable is the turnover rate of accounts, which represents the

level of services derived from the stock of deposits. Our



approach mekes such a pracﬁice superfluous; and thus, tﬁe pro-
duction function implied by it differs from the one used in the
'studies cited above. ‘

One of the more impor;ant questions arising from the sug-
gested approach towar&s the definition of bank output is whether
thé value ,added by the banking firﬁ is embodied in its liabili-
ties, its assets, or both. In this stud&, we define a measure
for value added by the bank, termed "liquidity", based solely
on tﬁe ligbilities side of the balance sheet, even though we
can hardly dispute the argument that banks' value added is
distributéd among borrowers, as well as depositors.,

From a macro point of view, we want to capture the final
impact of bank activities on the economy. qucentratiﬁg on
bank liabilities is appropriate only if the.overall result
ef- . changes in banks' asset-mix {loans), is short lived.

Such a short lived, impact is the finding of some recent studies
(soe. Campbell, 1978) whi[:h look at changes in GNP and thei:" re-
lationship to changes in the level and structure of bank assets.

From the micro point of view, our approach would be appr&l |
priate only if all asset activities of banks were reflected in
the composition of their liabilitieq. In this case, thc asset
activity 'produces' no service independently Qf liability ac-
tivity. " To the extent, however, that ﬁhe'loan structure may
change \without-a corresponding change in the structure of the
1iabil)ties, our suggested approach will i-put; e 50unuard bias

to output.
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In our approach, we ignore any services tha
associated with changes in asset conpo§ition, e.g., con
venience accruing to berrowers as theiQIdesirod terms
maiuritf’are met. The theoretical advantage of this prroach‘
is that only part of banks' output which has a naéro relevance
(1.e. "liquidity") is modelled, allowing us to explore the

link between banks as producers and their macro impact.
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C. Demand and Supply of Bank Output

As just sugggsted, we define bank butput as a flow of 1li-
quidity services; .thus the demand for these services and their
supply should be in the center of our producer-éhalysis of
the banking firm. However, we conduct the ané%ysis in terms
of bank deposits, fapher than liquidity services per se, since
deposits are immediately linked to the observed production ac-
tivity of the firm and since, as we show, there exists a well-

defined transformation function between deposits and liquidity.

€C.1 Deposit - Chsracteristics and Bank Output

‘u’///,Following a pioneering study by Chetty (1969), our sugg-
ested approach to the analysis of the‘demand for bank output
is based on Lancaster's (1966) contribuﬁion to consumer theory.

~The basic idea put forwsrd by Lancaster is that (final)
consmﬂption is an activity in which goods, singly or’tn com-
bination, are inputs to a consumers' production function, the.'
output of which is a collection of characteristics.

- In the pFesent context, ,we argue that coﬂsumers use bank
deposits in of&er to satiéfy their needs for the characterisfié
"liquidity". Liq;idity is regarded as the common characteristic
of all bank deposits. Thus, consumers' utility rihks liquidity,
and not deposits themselves. Thet is, in our an#lysis, consu-
mers are treated as prﬁducers of a consumpiibn charecteristic
called "Liquidity,™ and bank deﬁosits serve as inputs into

the consumers' production function,
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A

For the purpose of simplicity and because of exténsive pre-
vious use (by Chetty and others), we have chosen to use the CES
production function to describe’the nature of the transformation
between deposits and liquidity. This function has the fqliowing

.

form: ) ‘

b [;(xg, frL,” ] 7

where U is liquidity,JO andcia.ére the elasticity and share
parameters respectively (in which consumers' tastes are em-
bodied), rg. is thg‘ net (of\service charges) interest rate on
deposit type gfg=l....€ ), &nd f'(r9: ) <06.

Before presenting the consumer's hudget constraint, which,
in conjunction with equétion (1l.1), enables us to derive the de-
ménd equations, we should emphasize.the role of the interest rate
in the functional relationship described above., Usually, the
liquidity of an asset is deflned .in %grms of perceng of face
value that can be realized in & giveh period of time, multi-
plied by the probability of realizing that percent. This abi-
lity to séll is ; function of various variables, siuch as, the
type of market in which the asset is traded, the faee term td
,maturity (of financial aSS!gf), etc. We argue here that the

Qin any financial asset is a fun-

potential liquidity embodie-
ction of, in addition to the ability to sell, the willingness

b

z
This differs from the structure offered by Chetty (1965)

and Mororiey and Wilbbratte (1976)
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to sell, Willingness to liquidase a specific asSet is a de-
creasing~(unction of its own interest rate: the higher the
yield of a given asset (given the yields of alternative assets),
the lower is the probability that the asset will be sed to
satisfy liquidity needs. Thus, even if the probability o@
realizing the face value of the asset is high, the liquidity
embodied in it may be low, since it is not considered a liqui-
dity-providing asset, but rather,is held because of the income
‘ﬁt generates. .

To derive demand equations for’the various types of de-

éosi;s, we employ a two-stage decision process:

~
(a) The saving-consumption decision, Here, Fisherian

timq‘Preference theory is adopted. . _
() The savings-allocation decision. This decision qf;ht
be described ei;her in terms of maximizing 8 utility functi;n
in which bank deposits, as well as other financial and non-
financial assets; appear explicitly,or in ih{ms of a characteris-
tics-based portfolio analysis, which explaind\this allocation
decision in terms of the yield and risk attached to each asset,
‘Since the amount of money invested in bank deposits lhould
~equal the part of one's savings designated for that purpose( ?B),

the budget constraint has the following form:

' A
(1.2) o f:;_:::;éfz L__q_ 7
9N =‘ ~

From equation (1.1) and (1.2) we derive a set of demand

N\
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equations for bank deposits. These equations have the follow- -

8% general form:

(1.3) L9 :La-(" Bl 'gcrz':f"";)

where g,z=l....1, gz,
This form cOrresponds_Eo the standard form of the demand ‘

equations derived in consumer theory, according to which the

demand for each good is a function of {its price_(i’), the price ~

of substitutes (r,), tastes (embodied in @ &nd dJ ), and that
part of consumer's income designated for bank deposits (FB).

Using these demand equations, we argﬁe that a change in the
yield on bank\deposits has two effects: (i) - an income effect,
'inc;easing thé demand for a financial asset whéﬁ—ItB yield inf
creases,r(ii) a liquidity effect, decreasing the demand for that
asset aé its yield increases, since the consumer seeks other;
lower yielding assets to satisfy his liquidity needs. It is
recognized that the posiiive income effect is stronger then the -
negative liquidity effect, thus ‘JLJ /‘)g Z 0 ) .

When evaluating the abeve analysis, three points should be
remesbered:

(a) Oﬁr classifi?ation of deposits is finer than the stand-
ard groups of demand and time deposits. According to our model,
each type of \deposit, within one of these two groups, const’itutes
a separate entity once it yields a unique return. Thus, if large

time deposits carry a8 higher interest rate than small ones, these

v
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dre two different goods, since the amount of liquidity em-
bodied in each is different. The "same holds for high vs.
low - turnover deposits, etc. ‘ \ |

(b) The demsand fungtion for bank deposits, repxesented
by equation (1l.3), does not field the average fevenue function,
as is the normal case. Recall, we assumed that benk 1iabili-
ties‘suﬁply'onough information for deriving.the level of
liquidity produced; however, the ban{venjoys most of its re-
venues from assgggi\ These revenues should be added to those
gencfated by sollihg deposits. Thus, the generel form
of banks' revehue function is,as follows:
(l.4) RV = t(Llg, SCg, s Rg, s),g = 1.....€
where 5Cg is the service charge oh deposit tyg; €Ty is the
average rate of interest on &ssets, ‘Rq is the reserve require-
ment, and s is the equity - to - deposiﬁé ratio, both ratios
serve us to extract the level of earning assets from the total
assets held by the bank. | | )

(c) The volume and mix of deposits which enter the de-
posits-liquidity transformstion function (equation 1.1) are

equilibrium quantities, themselves co-determined by the demand

for, and supply of, deposits. Bank costs, which explain the
relative supplies of these deposits, have not yet entered the
analysis, except through their impact on ry.

In an cxg;icit suppli-sid. snalysis, we show the role of



\ ]

. |
~ ) . : If'

4

bank costs in the determinstion of the ievel and mix of ban&(/

degosits, and thus, i the determination of the level of liguii
dity '
N~

v

“supplied, v

i
C.2 Banxk' Cogts and the Level of Yutput
I

The cost function we suggest to reflect the production

activity of the ban«ing firm is not different from the cost
function of any other producer, except that some unique
characteristics of banks require special consideratioA.

The first characteristic thst may reflect some uniqueness
of the banking industry is that, on theoretical grounds, one
zight claim thst monopclistic, rather then perfect, competition
cest describes the market environment of béhks (eVen in the
absehce of government regulations),
> We argue that money (in its broad definition) is a product
with essentially infinite costs of determining quality by direct
inspection of technical characteristics7. For any good, the
higher these costs, the higher is the probability that its pro-
ducer will incur real costsin order to establish a 'brand nafie ',
which will permit consumers to distinguish, almost costlessly,
among the outputs of the competing firmsg. Consumers will find
it very hérd to infer the quality of the monetary services de-
rived from a certain p!(%ate money's technical charqcteristiés,
lixe the color of checks:\and thus there is room for activities

lige advertisclnnt,\nhich result in product differentiaiion.

Y

"
See Klein (1974).
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The conclusion of this argument is that the banking firm pro-

bably faces a downwsrd sloping demand function8

Another issue which %s often discussed in the context of
money production (;nd not mentioned in the context of the pro-
duction of any other good) is tﬁe so-called 'unitary elastic'.
supply-function argunent9w It is claimed that in the case of”
a perfectly competitive banking i;dustry, the marg&nﬂl cosﬁ .
function of producing nominal balances should be a rectangular;

{
hyperbula, This, of course, corresponds to the neutrality of
money proposition, and to the fact that it costs nothing ﬁo
"add zeros".

We argue that a unitary-elasic cogﬁ function can character-
ize banks' supply function for money oniy under the folloﬁing
(unrealistic) assumptionslo, some ;;Twhich are necessary, and
some of which are sufficient: |

(a) Bank costs 'do not matter', If with & fixed monetary
base, increasing the supply of deposits by one bank means, at
least, attracting more reserves at the expense of other banks,

this involves higher costs. - More generally, non-zero.marginal

costs of production of nominal baljnces immediately nako‘bank

T

When banks have the power to produce dominant money, and
where deposit insurance does not exist this conclusion is
even more likely to hold.

9

See Gurley and Shav, (1960),p.255. In fact, the very
existence of a supply function for money is questioned in
Horton (1969).
10 _
For a further discussﬂp!, see Pesek (1971).
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coségl“matter".
(b) There is only one bank in the syssem. If this does

not hold, then an increase in one bank's output will have a

less than proportionate effect on the price level; as the number

of banks increases, the supply function approaches horisgontal.

~(c) There is only one kind of money. If government and
privételhonies coexist, consumers will be holding a desired
mix (in equilibrium) of both moneys. Any effort to change
this mix has to be associated with higher marginal costs for
the expanding barik, since it has to increase the (explicit or
implicit) interest it pays on its money,‘and/or change con-
sumers' tastes via advertising.

These points imply that the banks probably have an upward
sloping marginal cost function.

One element of the bank's pésghction process definitely
differentiates it from most other producers - namely, the
role of reserves in the production of deposits}',ReseJ; s
could be classified'as 'raw'naterials' with respect totheir
function in the production process, but, at the'same\t;g:,
part of this raw méterial is kept in the form of "excess"
reserves. What is the'prico of this input? To the beénking
firm, it is revenue forgone by not expanding deposits and
assets. There may also be a social cost attached to & given
level of reserves, in the sense that it affects the level of
prices, employment, etc. Which is the relevant price?

We argue that (§servps are a factor of production, which
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together with 'labor and capital, are used in the production of
deposits. wThe level of f‘serves and the level of bank output
ere relatéd in two ways: (i) each dollar of reserves accounts
for one’dollar of priméry deposits; (ii) &t the seme time, : .
bfkkeeptng & reserve retio which is lower then 100%, the bank
creates secondgry deposits. The decision about the amount of
secoridary deposifs to create is a well defined funetion of bank—
costs, the loan rate, and the deposit rate, and is an essentisal
part of the production snd cost functions.

As to this fector's payment (not to be indentified with
the revenue forgone, which is the "price" to the firm of excess ¢
feserves), we argue thet it is bénx interest paymentsll._ The
fact that benks pey interest on secondary, as well Qs primary
deposits, does not invalidate our argument, but, rather, points
to the unique nature of reserves as a factor input - namely,

that interest is necesssry to retain reserves because all bsnk

deposits aré potentially primary. This is so in the sense thét,

when interest payments on deposits are stopped, we csn expect de-
posit withdrawels and a corresponding (but frectional) reserve.
outflow., This implies that the rate of return of bank reserwve

is much above the "normal" rate since, dollar by.dollar, they

are used "more than once" in producing deposits,

11

This is in contrast to the ususl practice in bank-costé
studies, according to which, interest is not regarded as & direct
cost,
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In integrating the above characteristics with tha bank's
_production process, we make the fo;lowing tﬁb assumptions:
| (a) The individual bank is a price tasker, insofar as the
interest rates on loans and debosits are concerned (it is also
a price taker with respect t; wages and ;ehts)« This éssumption,
even though not crucial for the results defived, afso subsumes
the case of interest ceilings, which arelcqmmon»practiqe. The
-service charges can also be viewed as a proxy fér liability
msnagement, which,in practice, is extremely imporgant, and
occurs by mafginally building up and down interest rates on CD's,
(b) The bépk exer'cises its monopolistic power by adjusting
its service charges to qbpnges in thé demand and cost structﬁré.
As the bank producgs sever;l types of deposits, we use
tﬁo alternative structurés to-describe\its production‘brecess:
(i) all deposits are produced via the same production function,
and (ii) each deposit is p?bduced according to & unique pro- -
duction process.,

The suggested cost function under the one production- pro-

cess assumption is:

wn C= C(3nly)eb

wheré b are the fixed costs, Wages, interest payments, and renﬁ
are the three components of bsnks' total costs.
Under the multiple production-processes assumption, each

deposit will be characterized by the following production



functlon

(1.6)" /[La) A . "

The analysis, here, focuses on bank deposits and their pro-

ouction process, while liquddity is in the center of our ana-
lysis. Equatlons(l 5) and (1.6) can now be attributed to the
‘level of liquidity produced, using the deposits-liquidity trans-

-

formation function (l.1).
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D. Bank Equilibrium - Some Static and

Comparative Static Characteristics

As stated aﬁove, the bank may be analyzed asrhéving one
production proceéss for all deposits, or as having various pro;
‘duction processes,'one for each deposit type: These two alter-
native structures imply two different descriptions of the eqﬁi-
librium'pbéition of the banking firm, but they yield the same
behavioral implications. |

We argue that under the one production-process assumption,
the banking firm should be analysed as a discriminating monopoly.
The reason for that is that, though the various deposits are
producéd &ccording to the same production function, and are
therefor‘;omogeneous with respect to'their production costs,
btnk-customerghere nevertheless awaré of the income liquidity
trade-off of the different deposits. This trade-off makes in-by
“terest arbitrage meaningless, since in equilibrium ft is the
interest rate plus the nonpecuniary return that is equalized
across deposit types. Thus, different prices, for the differ-
ent doposits, characterise the market fbr these financial assets.
The 'physical! separation of markets(and diifhrent denand elac-
sticities) that is the standard procondition for price-discri-
mination, is replacod here by a lack of incentive to arbitrago
in an equilibrium characterized by different prices. By assump-
tion, fro-‘the bank's view, only one product is being produced,
and there is only one marginal cost function. Bank custonefa,

however, consider the various deposits as different products
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chaeracterized by-diffefent demsnd elasticities, uhich’réflect
the different motives for holding the verious déposits. This
structure implies that the bank enjoys discriminatory'power>‘
insofar as its pricing policy is concerned.

Bank profits are given by the diffefence betweeé revenues
and costs (equation 1.4 and 1.5 respectively). The bank.equates'.
its marginal revenues across ali "markets" (deposit-types) with
the marginal cost of producing deposits. This is achieved by
varying the service charges (the control‘variable in our model)
so as to maximize profits,

The model yields the equilibrium levgl and composition of
deposits produced, and the interest rate paid on them, net of
service charges.

From the above discussion, it follows that consumers' pre-
ferences and bank éosts determine the level and caﬁposition of
bank liabilities. The banking firm is a producer, the behsvior
of which is constrained by demand and supply forces. As bank
liabilities ;orreSpond to a given level of liquidity, we argue
thst consumers?vbreferences (as well as the other demand chs-
ractérist}CS), in conjunction with bank costs, determine the
level of liquidity in the economy. As liquidity is at least
one way to define "money" (for those of us who believe that such
a d?finition is an empirical problem), we conclude that (gi;en
the volume of reserves) the level of money is co-determined ;f
bamks' operating costs and consumers' behavior. S}nce monéy

plays a macro role, a link is(provided between the micro and
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macro foundations of banking, that is, between the role of cost
and efficiency qonsideratidns in banké"operation, and the role
of banK‘outpﬁt in‘the determination of prices and income.

It is interesting to note.that our anéiysis stands in con-
trast to Tobin's (1963) 'Natural Economic Limit' hypothesis,
according to which banks operate at a point where marginal Toset
is less then marginal revenue. This rééﬁlt is based on a dif-
ferent model, in which reserves do not explicitly appe&r as
a factor of production. |

Moving toaqdmparative statics, we analyze the relationship
between bank behavior, on one hand, and technological changes,‘
changes in relative input prices, and changes in the monetary '
base and resefve requirements, on the othg;. It is showh, that
out of:pure profit incentives,banks will never reject any re-
serve influx (in contrast to the conclusion derived by most of
the more recent bank models (Karaken; 1967; Klein, 1971; Pesek,
1971; Sealey and Lindley, 1977).

_We also analyze”’liability mangement, one of the most im-
portant recent developments in banking, an innovation which x'
involves bapks in nontraditional borrowing arrangements. We
show that banks feact to price fgxing'in'the‘market for their
output (interest ceilings on depositq), as do most producoréf(
they produce subsiitutes, the price of which is unregulsted,
The most importént of these substitutes are CD's, Rationing,
which is often mentioned in the context of a ﬁaximum pfice

setting, is inapplicéble to this analysis, since the banks

Du‘
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e excess demand and simultaneously setisfy it by pro-
ducing CD's.

In gen;}al, it is argued that integrating the unique char-
acteristics of‘;anks with a neo-classical production mbdei pro-.
vides a better Qnderstanding of the behavior of the banking
firm than-that fqund in the current bank-éost literature, and
is capable of explaining recent developments in that industry.
At the same time, this producer-model of banﬁs des%ribes a |
production‘process for liquidity, that is, bank monéqg\providing
a_lihk‘betﬁeen the micro and macro foundations of banking.

Under the alter;ativé assumption of multiple production
processes, we show that the pank is.éperating as a multiproduct
multiplant firm, Each "plant" produces a different\deposit
féccording to its §wn pfoduction process. Each plant equates
‘its marginal costs and revenues so as to maximize profits. Th;
important point, here, is that both the one production pfocess
assumption (and various demand elasticities), as well as that of
multiéle processes, yield the same structure of_deposit prices
and the same equilibrium deposit mix, Moreover, when we analyze
the ad justment processes of the bank'(its reactions to changes
in the "givens") and compare the results derived under the two
structures, they are found to be consistent with each other and

with our daily experience with regard to bank behavior.
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" B, Empirical Estimates--Banks' Production Functigp

‘ Our empirical estimates of the cost-output relatigﬁgﬂip
in commercial banks is based on the yearly data provided by
1000 U.S banks voluntarily participqting in the Functionsl -
Cost AAaIYSis program. A cross-section analysis of this de-
tailed data (balance;sheet and incomg-statenent items) was )
;Qnducted for the years 1973, 1975 and 1977. Bell and Murphy's

(l968f study serves as a means to isolate the oépirical tmpact

.of the differences between our model and previous approaches,

The main results are as follows:

.,

(a) Our approach of defiﬂing bank output één be -used t
.find the "liquidity" equivalent of changes‘in bank liabilities
and to ds}q;mine the amoupt by which the monetarj base should
be changed’SO as to maintain a given overall Jevel of liqui-
ditylz. On the assumption that this level of liquidity is con-
sistent with stable\prices, such an approach will ensure the
cotinuation of this gtability.. However, as the liquidity fun-
ction was found to be unstable (at least in the short runm), a
frequent re;ision,of the parameters used is needed in ordér to
make the above pblicy more efficient., Such an appréach adds

a practical dimension to the long discussed issue of the' de-

finition of ﬁoney. )
(b) We do not find any conclusive evidence for the exist-
ence of (consiaten;l economies of scale in bank operations.

This holds whether liquidity is used as a measure of bank output,

——

n ’
' For this point, see also Chetty (1969).
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or whether bank deposits serve this function. Thus, it is our

view that banks' supervisory agencies should encourage more
intense competition in the banking sectorl3. The existence of
administrative barriers to entry may result in the operation
of banks whi;h are "too big" and thus are characteriged by
higher costé. The ohly benefits.of these barriers seem to be
in terms of 'sypervisory convenience',

(¢) The high degree of government intervention in the
operation of banks (one aspect of which is the above mentioned
barriers to entry) is suspected of causing a resources-mis- .
allocation in this industry. It was shown that banks may emplo
too much labor, relative to capital, a result which is partiazzf\\\\.
supported by other studies.

(d) Banks were found to have significant economies of

scale in the employment of labor, as well as in the employment

of capital (computer technology). Thus,;it is herd to dquiriﬂii‘
whether future develoﬁnents in this industry will involve fuvCher
use of e lqﬁo?rsaving technology, such as Electronic Fund " .
Transfer Systems, or whether the gains from such @ ¢rend are
close to being fully exploited. . |

(e) Finally, our study raises some doubts with respect to
the validity of using the Cobb - Douglas preduction=femagion |

A

o’

Bell and Murphy (1968, p.224) reach a different conclusion:
"It was demonstrated that the existence of economies of scale
could present & dilems to the regulatdry agency. That is, the
encouragement of both vigorous competition and low cost hibiliing
services might not always be mut y consistent®,
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in order to describe the production process of banks.

P
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F. The Structure of this Study

In addition to this suﬁmary, our study includes: g

(a) A literature survey (achapter two) in which we analyse, -,
in-detail, five of the more recent bank 5385I3 representing
various approaches to the micro t;eory of banks. These models
are:" Kareken (1967), Klein (1971), Pesek (1971), Sealey and
Lindley (1977), and Towey (1974).

(b) An analysis of the demand:for benk output (chapter
three), -which includes our definition of bank output, and the
nature and characteristics of the‘uemﬁnd'function(s) facing

the banking firm. Also included is a discussion of the ﬁrans-
mission mechanism, as related to our conctept of bank output,
and the role of interest rates in the determination of the
liquidity of financial assets.

(¢c) An analysis of the supply of bank output (chapter
four), in which we discuss the competitive enviromment of banks.
the nature of the banks' cost function, and the_characteristics
of bank equilibrium. As an application of our model, we analyze
some recent-develo}neuts in banking using the model, |

(d) An empirical estimstion of the cost-oQtput felation-_
ship in & sémple of U.3 banks (chapter five). The structure qf
this section is close to thast suggested by Boll and Murphy.

This enables us to evaluste the empirical impact of tbo (theo-

retical) differences between our model and previous approaches,
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CHAPTER 2

THEORIES OF THE BANKING FIRM - LITERATURE

SURVEY AND CRITIQUE
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A. Introduction

Bank models range from the tréditionsl analysis of banks as
investors channelling money from surplus to deficit units, to a
more 30phfsticated and unorthodox view which regards the bénking

-~

firm 8s a producer rather than am intermediary.

Our survey will differentiate among several models of bank
behavior according to the aggregate tﬁey use as bank output.

This aggregate, whether the bank 1is treated as a
producer or as an investor, determines not only the behavioral
results derived in those models but also the role attributed to
the banking firm and to the industry in our economic system.

From the vast litersture in banking theofy we have chosen
to present, in ;;;b detail, five models which represent oppo-
sing views about the role of banks and the way they operate,

The models chosen represent the three following approaches.
First the traditionsl thinking in banking theory in which the |
balance sheet structure is the most important (snd sometimes the
only important) element in the explanation of the behavior of
banks. Secondly the more recent portfolio approach, adjusted
for financisl intermediaries, wherein banks are maximisers of
the yield on equity. Thirdly a new nonconventional stresm in
banking theory, whereim banks are producers which equste marginal
ri%onuos with the price of .their output. -

In this chapter we focus our criticism of the literature

sround four 1sq3,s which seem to be crucial in modelling the

behavior of thé banking firm. |
\ N4
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These issues are:

(a)
(b)
(c)

(d)

Bank output definition

Production costs and the operation of the banking firm
Properties of banks' process of adjustment to cﬁhnges
in the "givens"

Market structure of the industry.

In the first part of this chapter we present the various

definitions of bank output used in the literature and discuss

their deficiencies.,

In the second part we present five micro models and struc-

-

ture our critique eround the last three issues mentioned.
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B, Bank Qutput

"Determining input and output depends in part on
the scope of snalysis. From a microeconomic
viewpoint, i.e. concentrating on a bank as an
individual unit, deposits are an input to banks
and loans and investments are an output. From
a macroeconomic viewpoint, i.e. concentrating
on the banking system's impact on the whole eco-
nomy loans and investments &re inputs”

(Mackara, 1975,p.72).

Such a view is hard to accept because it implies that the
definition of bank output is as flexiblz as the pﬁrpose of the
study at hand. This is not the case in the general micro pro-
duction theory and we don't see any reason why banks should
constitute an exception even though their output méy well be
more important for macro analysis than for a micro ne;‘

For more specific definiéqons of bank output can look on
both sides of the bank's balance sheet, .

B.1l Bank Deposits as Qutput

Pesek and Saving (l968,ch.12 and ch.lj) claim that deposits,
but not all deposits, should be regarded as bank output. De-
mand deposits alone constitute a meaningful output of the bank-
ing firm, This viP* follows from their effort to provide &
link between monetary analysis of banks as suppliers of.the
ma jor compoq?ntkpf M, éand micro theory of banks as proJucers
of this component of the money stock. According to them all
other deposits, like term deﬁosits and saving accounts, should
be considered as borrowed funds begause interest is paid on
them. - )

Pesek (1970,p.370) characterizes the nature of this output
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as
"Bank moﬁey is not produced and sola ou@;ight
but }ike Xerox machines produced and rented."

A major problem with this approach is that the desire to
link‘the ménetary view withhihe micro view of banking on verbal
grounds (using the term "money") creates the artificial divi-
.S‘S; between demand deppsits and time deposits on the basis of
thé explicit interest paid on them,

. From the fact that the meérginal utility from the'different~
types of deposits should be equal we deduct that non pecuniary
returns have the same value as pecuniary ones., The fact that
the bank pays pecuniary returns in oné case (time deposits)
and nonpecuniary ones in the other (demand deposits) can not‘
provide a basis for output identification., Why can't it be
said that in the case of time deposits the customer pays 31
in cash in return for & deposit and an explicit interest pay-
ment, and in the case of acquiring a demand deposit he pays

31 in cash in exchangé for $1 of a more liquid form of bank out-

put? Thus if & common denominator for)all bank deposits can be

e

provided, explicit interest payments~could not serve as a mean

to identify bank output among the different types of deposits,
When one uses deposits as bank output the question arises whe-
ther the volume of transactions or deposits represents bank-
product better. Gorman (In Fuchs, 1969,pp.155-199) summarizes
this problem as follows:

"The services provided to depositors...can be
classified into those reflecting the volume
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of deposits hold and those relating to the
volume of transactions, Amnog the former are

, such measures as llquldlty and safety, among

- - the latter are such services as Jbook keeping
and cheque clearing.- The two grouplngs of
possible outputs lead to radically” different
views of the functions of commercial banks
and the relation of bank output and monetary
policy...... Adopting the first view is equi-
valent te viewing banks as producers of money
to hold...... Adoption of the second view is
equivalent to viewing banks as faciliators of
money payments,"

Volume and turnover is the approach used in most cost stu-
dies., For example see Benston (1972), Daniel, Longbrake and
Murphy (1973), Bell and Murphy (1968), Longbrake (1973), and
Longbrake and Haslem (1975). |

The argument in these studies is that volume and turnover
cause the banks to incur cdsts, thus the 'turnover adjustment'
applies to bank &ssets as wéll‘as to bank liabilities and
therefore, according to those studies, deposits are not consi-

dered as the sole outp Q{ banks,

B.2 Bank Assets as Qutput

Another school tlaims that deposits should be considered
as inputs and eérning assetsvas bank output. !

, : /
Sealey and Lindley (1977) suggest that deposits may be

viewed as an intermediate product which is an input in the
production of earning aspets. As they put it (p.l254):

"The production p:gcess of the financial firm,
from the firm's viewpoint, is @ multistage pro-
duction process involving intermediate outputs
where loanables funds, borrowed from depositors
and serviced by the firm with the use of capi-
tal, labor and material inputs are used in the
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production of earning assets. This type of

* production is essentially analogous to'the
manufacturing firm where a production-depart- .
ment produces and Supplies an output which is
directly an input in another process. Eventu--
ally, the intermediate output culminates in
the final economic output of the firm.,"

They also claim that services received by depositors are
more appropriately associated with the acquisiﬁigg of economic
inputs since these services require the banks to incur real
costs, féctor payments, without yielding direct revenue (no ser-
vice chargeé‘are assumed)., Part of thesg factdr payments are
in the form of services like book keeping, cheque clearing; etc.,

Such an approach raises two basic questions: :

(a) 1Is the fact that aeposits yield no direct reveﬁue
to banks necessary &nd/or sufficient to preclude them from
belng treated as bank output?

(b) What is the real nature of these "factor paymenq§"°

Towey (1974,p.59) provides the framework for answering the
first question (the second one will be analyzed in chapﬁér four):

"Deposits are like other financial claims in that
the issuing firm derives little or no direct re-
venue form them... The relevant unit revenue
stems primarily from earning assets which the
issue of. claims enables to obtain. The direct
costs to society of producing these claims is
virtually zero but resource using services and
interest payments are offered as inducements

1d them. These indirect revenue, nil pro-
duction cost and positive service cost features
distinguish financial claims from goods and
services whose production is customarily ana-
lyzed with price theory." :

Thus the real issue at hand is whether the fact that ceftain

kinds of deposits are not a source of revenue is more peculiar
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than the fact that a substantial part of bank costs are incured
in the form of providing services as partial input bayments.
Which characteristic is more unique, the one implied by view-
ing deposits as an inpué or the one implied by viewing deposits
as &n output, is a matter of sﬁbjective judgement,

In our view, implicit &nd explicit interest payments may be
viewed as made in order to &ttract reserves, Viewing depbsits
as bank input may be convenient but may not follow from a caré-
ful analysis of the banking firm &nd the nature of the exchange
between this firm and its customers,

Klein (1971) also supports the view that bank assets are a
proxy for output, because the real goal of the banking firm is
to maximize the revenues from these assets and not the level of
&ssets per se. Klein uses the 'direct revenue' criterion to
define bank output (those items on the balance sheet which acc-

ount directly for bank revenue are bank output).,

B.3 Both Deposits and Assets as Qutput

'A large number of studies suggest that both assets and
deposits should be defined as bank output., Those studies essen-
tially analyze the banking firm as & multiproduct producer,

This approach implies tﬁe following two major wégs to de-
fine bank output,

8, The Multiple Output Measure: Such a measure is offered by

Bell and Murphy (1968), and Benston (1972). In their studies

the bank is represented by a number of separate production
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. processes (for this. classification see; Adar, Agmon and Orgler,x“
1675) where the output of each brocess (or department) is
measﬁ&ed by the number 9f accounfs, thus banks' products are
considered to be nonjoint;

"The typical commercial bank is a multiproduct
firm engaged in servicing demand and time de-. ~
— < . .
posits accounts, processing business, install-
ment and real estate loans accounts and provi-
ding many other services. From a cost stand-
point &sll these functions or services may be

- regarded as different products.

.These are not joint products but-.can be

produced in varying proportions depending on
local demand™ (Bell and Murphy, 1968,ch. 12).

Samuelson (1966) suggests more than.one test for exémining
the existence of jointness in production. One such test is spe-
cified and adjusted for banks in Adar, Agmon and Orgler (1975).
Yet it hes to be remembered that the results of suqh,a test
sre sensitive to the assumed type of production function for
different bank,products. Nonjointness with a8 specific set
of production functions does not exclude the possibility of'
jointness with another set,

-— Under some'conditionsl, viewing assets and lisbilities as
bank output may look like double counting. As far ss aggregates
are concerned, they are two sides of one balance sheet, And

as far as accounts are concerned, if every structure of bank
essets implies a specific structure of liabilities, then
focusing on the liabilities is enough for a consistent measure

of bank output. .

1 .
For this point see chapter three section C.5.
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b, The Weighted Output Measure: This approach is presénted
in Powers (1969), &and Greenbaum (1965, 1966 and 1967).

In these studies bank output is represented as a weigﬁted
sum of selécted balance sheet items. Powers suggests that the
output concept must be {ailgred to the particular question asked
in a specific study. Thus cost studies ghould be concerned with
the level of services provided by the banks which in turn should
reflect the dollar value as well as the expected yield over
the banks' customers., He suggests defining output as the sum
of the earning assets times their‘resbective yields and the
deposits times their respective interest rates,

Greenbaum offers another method of determining the weights
in the above mezsure, He obtcins them by experimenting with
least square regréssion equations which define the relationship
between the bank's gross opersting income &nd its different
lending activities., According to thié approach higher weight;\
, are interpreted as reflecting more valuable services , \

To this measure of output Greenbaum adds a nonweighted mea-
sure of "nonlending output™ but he fails to integrate deposits
with his weighted-output measure. |

The attractiveness of such an approach is in integrating
the demand side, consumers' preferences, with a definition of
bank output,

When one uses the weighted - output measure approach in

If banks are engaged in less than perfect competition,
higher weights will reflect monopolistic power rather than con-
sumers' preferences,

.2
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an estimation of the banks' cost function he'must‘remember that
in order to get meaningful results, éhanges in output through
time for a given bank must correspond to‘chapges in factor in-
puts. But in the case of an output index, changes in the weights
can causetphanges in the value of the output,withoﬁt a corres-
ponding change in inputs. In other words, it is not enough to
"know" that two observations are on the same-factor - output
transformétion curve in order to conclude that the value of the ..
product (mix) at these two points is the same. The above points
may correspond to two different price vectors.},The value of the
cpmggé}te output is not invariant to changes in relative prices
and thus the production function may not be well defined om its
inputsB. |

To concludg,_we presented basically three ways of defin-
ing bank output: as bank deposits (specifically demand déposits),
as banks loans and invesﬁments, and as both deposits, and loans
and investments, Sometimes the money value of these different
balance sheet items is considered the proper measure, other times
the number of accouyzs, and some studies use a bombination of
these elements. In addition, single output (deposits, loans)
and multiple output measures are used, so are weighted output
measures, All those different approsches have their drawbacks

on the way the banking firm is snalyzed and on the behavioral

implications of the different models.,

For & discussion of this topic see Mundlak (1963,pp.433-436).
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It is hard to find, in the literature surveyed, any 8®naly-
. ticel jusﬁification for the cﬁoice of a8 specific definition of

vank output, It is also clear that some of the definitions

mentioned are used because Qf conveniencé. In light of these

remarks we will now digsysgd;ive of the major mod®1s of the °

-
F

banking firm, "

/N
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v C. Micro Models of the Banking Fimm

In this section we present what we consider to be five
ma jor points of view‘conc;rning the behavior of the banking firm.
Curiously enough, all the micro models suggested in the
literature use a single - output definition of bank product.
We will classify the models surveyed acc?rdihg to the balance _
sheet item they use as bank output and oui\pﬁigg\he of these " -

/
models will be concentrated around the foll

:;:E/}ssﬁes;
=rk€f structure, T

’pEQduction costs, adjustment process, and

C.l Earning Assets as Qutput

Earning ;ssets as bank output and deposits as an input is E
the measure Kareken (1967), Klein (1971), and Sealey and Lindiey
(1977), use as the basis for their models off bank behavior.

a, Kareken's Mcdel. \\\\rﬁ;//
Lareken defines a total revenue ction which presents the

sum of revenues from loans and reserves,

Total return on bank assets:

(2.1) JfD::ifL'+'f%?

Dollar return on reserves: [N

(2.2) £ = rq(p-1)

where rp is the rate of return on reserves (assumed given) and

\
D is the level of demand deposits. '

Dollar return on loans: ,



(2.3) 2 = (r_-e_ )L - %

where r is the rate cf return on loans,

Average cost of one unit of loans: ~

(2010)*' ’CL-«L.

where ©« jis a constant,

Inserting (2&, (3) and (4) into (1) yields:

(205) P ’_ rLD+(rL°rQ)L-qL2

Equation (2.5) provides a family of iso - revenue curves,
each definéd for a given level of d. r, &nd rp' . 3Since the
net rate of.return on loans decreases as L increa;&s there should
be 3 mix of R and L which maximizes the net revenues, This
mix, subjéep to & balance sheet constraint (D <R+L) implies
an optimum ﬁank size (level of depos;ts).

In other words, given the rate of return of loans and re-
serves there is an optimum portfolio for every stock of deposits
with an associdted maximum net revenue. The net revenue fun-
ction itself increases at a deéreasing rate with the level of
deposits, yond a point where any further increase inmplies
that only ex reserves (not loans) increase, it increases at
a consz;nt rate. - .

After determining the optimum portfolio for every given
size, the bapk has to determine its optimum scale of operations.“

The coét function:



(2.6) & = (rp +cp)D

where rp is the interest rate on deposits and Cp is the cost

of services provided.,

Upon assumption:

- +

(2.7)  Cp= b(D)

where b is a constant,

Therefore:

(2.6)' ¥ =g + bD?

This cost function increases at a decreasing rate, The

optimum scale of the bank will be determined at the point where

MC=MR, given as point D' in figure 2-1,

y P&, M)
- b’:[‘é+bDl L

ok o) D

Figure 2-1 Kareken's Model

LY
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Comment s :

Production costs - Kareken assumes a constant cost function

for loans and deposits. Empirically this assumption is invalid,
All the major cost studies (See, for exémple, Benston, 1965

and 1972, Baltenspreger, 1972, and Bell and Murphy, 1968) claim
that banks enjoy economies of scale in their production procesg.
Theoretically this assumption is needed since ﬁroduction cosﬁs
don't play a central réle in the explanation of bank Sehavidr
agcording to this model. Production costs codetermine the equi-
librium position of the bank only because the gi#en intérest
rate on deposits is added to the direct production costs (see
equations (2.6) and (2.6)1). ‘

Production costs of reserves, which are a major source of
revenues according to this model, are disregarded altogether,
Even if one claimsvthat the total level of R in‘the system has
zero (social) costs this is probably not the case for the in-
dividual bank, For any level of excess reserves there are oppo-
rtunity costs and for any level of reserves in general there
are direct costs such as the costs infolved in creating book
entries. |

The adjustment process - This model predicts two alter-

native behavioral patterns that stand in contftast to the ob-
served behavior of the barking firm,

When rp”> O the model predicts an ever‘:ncreasing.level of
excess reserves once the bank has reached ;igr"critical’ level

of deposits, D', in figure 2-1. This.is because net revenues
L .

BN
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decrease at a decreasing rate, (equations (2.3) and (2.4) ),
thus beyond a certain level of L, marginal net revenues will
be negative,.

This means that any additional increase in D will be allo-
cated entirely to reserves, This implication is in contrast
to the low level of excess reserves'in the U.S (and in the
Canadian) banking system despite the constaht gxawth of D.Is
this because all banks operate at a much lower level ékan D'?
If so, why do_théy‘intensify the competition for additiona}
deposits? . . ‘

when the legal reserve requirement is assumed to be zero
(which is only a special case in Kareken's modél) the model
predicts that“no reserves a£ all would be held as loﬁg as
D LD, (figu?e 2-lf; whereas when D°>D' , any increase in
D wil; be allécated entirely to reserves,” It is hard to accept
that banks won't hold reserves in the absence of a legal re-
quirement, When reéerves costs are incorporéted into the model,
or if rg is assumed to be zero'(a case which Kareken does not
exclude), we get the result that Beyond a certain level of de-
posits the bank will reject anj new influx of D because the
'_marginal costs of supporting these reserves are greater than
the marginal benefits. Such a behavioral prediction should be
rejected on empirical grounds, b&nks,.almost witheut'éxception,
accept new deposits. S

Market Structure - Karken assumes perfect competition in the

borrowing and lending markets. As we will illustrate in chapter



- L5 -

four, a careful analysis of the nature of.bank deposits and the
way they are produced should lead us to a different conclusion
about the "true™ market structure of the banking industry.

b, Klein's Model

Klein's (1971) model is a portfolio analysis of the bank-
ing firm as a rational, profit mag%mizing investor.

He uses a linear additive funttion of the following form:
(2.8) E = (3 4By - ST oRe )/ (1~ 20=¢)

.where Ew is the rate. of a return on equity, Xj are the
proportions of total funds allocated to the jth asset (J=l...n),
Ej is the rate of return on the jth asset,<5§‘i are the propor-'
tions of total funds obtained through the isSﬁance of the ith
deposit (i=l...m), and Ri is the rate of interest on the ith
deposit. |

VWhen a linear utility function defined on the rate of re;
turn is assumed, the béanks' tgyget becomes to maximize their
rate of return. Klein assumes xeat banks have monopolistic
power in the loans and deposits market but none in the gover-
nment bonds market whqre the rate of return is random in tiﬁe.

The assumed réte of return on reserves is a function of the
penalty cost per dollar of cash deficiency where the deficiency
_ ?tself is random with a finite mean., A standard maximization
process under a balance sheet constraint yields thatiloans,
govermment’ bonds and reserves are held to the point of equality

of their respective marginal rates of return,



Comments
-~

Production Costs - Klein's model has no reference to pro-

duction costs and thus it can at best provide a description of
~the banking firm as an investor (with zero transaction costs)
but not as & producer.

If production costs (such as wages) are incorporated into
the model we get that the existence of governﬁ#nﬁ bonds in
banks' portfolios *implies the use of a scare resource (yabor)
and thus the existence of real costs in producing this output.

If wages are an increasing function (at least within some
range) of this output we lose the central characteristic in
Klein's model - namely, the‘ﬁﬁistence of an endogenous price
which pegs the system. ﬁ )

Without such a price, the marginal yieldsvwould be equated
-not to an exogenous interesﬁ@rate but to the marginal costs of
producing the various financial assets. ’

The adjustment process - According to Klein's analysis the bank

will reject any incremental reserve influx when its level of
deposits is such that the marginal costs of each additional

dollar of deposits is equal to the marginal revenue from the

asse£ it supports. " <

This analysis cannot explain the ever growing banking in-

dustry unless all banks are operating at & point where MCAMR.

If this is not the case some other argument must be made in

order to explain the ever increasing willingness of banks to

accept new deposits. One such argument is that an additional
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reserve influx shifts the marginal cost function. This means
that there is an "active" equilibrium where banks 3355 new de-
posits (by branching for example) because at the existing level
MC MR, and a 'passivei equilibrium in which the banks only
passively a;just to reserves influx. If we accept the argument
that size per se is imporgant to banks then they will always

be in a state of seeking new deposits., Further comments on

this issue will be made in chapter four,

Market Structure - Klein assumes that the appropriate market

structure for the analysis of the banking firm is monopolistic
competition. Like Kareken's choice of perfect competition
there is nothing within the theory, nor any justification on.
'enpirical gfoundg, for this choice. As we suggested before, ‘
a closer look on the behavior of these financial institutions
BAy reveal the nature of the market structure of this industry.
~ :

Miscellaneous - In this model we have an incomplete treatment

of the risk factor, the result of which ig a dichotomy between
banks' portfolio yield (and the offered rate of return on their
liabilities) and the costsj;nd yields of the individual items
like deposits and equity. As Eringloh (lb?k,p(995) puts it:

"Klein's finding of imdependence (between its
optimal loan policy and the rate paid on de-
poaits) follows from certain key assumptions,
among them assumptions regarding the structure

-of loans and deposits markets and the resulting
elasticities of supply and demand functions,
the independence found by Klein cannot be shown
to hold in all cases on strictly theoretical
grounds. "

T ~C
This section draws heavily on Pringle (pp.990-993).
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If we oupline four of Klein's more important assumptions
we will understand the reason for this peculiar result and its
restrictive behavioral implication. ThoSe assumptions are:

(a) The bank's owners are risk neutral.

(b) The bank has monopolistic power in the loan market

and monopsonistic power in the deposits market.

(¢) Perfect conpeti?ion for government loans,

(d) A single maturity period for loans and deposits -

equal to the length of the period.

Under (a) through (c) the risk free govermnment bond rate
pegs the system and the loan policy becomes independent of

costs, interest payment on deposits and required rate of re-
turn by equity holders. \
In Pringle's terminology (p.992):
®"His (Kl¢in's) finding that the cut off rate of
(risky) loans is Bg follows from his assumptions:
(a) that Bg alone is exogenous and (b) the inves-
tors are risk neutral,"
If we assume instead that banks do compete in,the deposits
(or loans) market and that the marginal costs of operating in
this ma;ket are higher than Eg, the loan policy will be dég!n-
dent upon the cost of this source. If instead of assunption
(d) we assume that banks build a long term loan portfolic based
on short term deposits and bank owners are not risk neutral/;ux

risk aversos we will reach the same conclusion - namely, that

2> .
An assumption that is proved to be true by the fact that
portfolios are diversified.
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decisions concerning assd{; and liabilities are not independent.
Pyle (1971) derives the following behavioral conclusions
from a very similar model but with the risk aversion assumption.
He shows thst the incentive of financial intermediation to take
place is greater:
1. The larger the risk premium on loans.
2, The ler the risk premium on deposits,
3. The greatier the positive dépendence between loans and
deposits' Melds. ‘ i
L. The larger the variability of deposits' yields.
5. The smaller the variation of loans' yields.
He concludes (p.746):
"Asset (liability) portfolios cannot, in general,
be chosen independently of the parameters of lia-
bility (asset) yields."
Thus Klein's behavioral implications are unique because of
simplifyiﬁz‘assu-ptions which have superior empirical counter-
parts.
c, Sealey and Lindley's Model

Sealey and Lindley (S-L) (1977) do incorporate production
costs as an important explanatory variable of bank behavior.
The most peculiar and interesting result is that equilibrium
in the output market (earning assets in this case) is reached
when MC=P but this is not necessarily accompamied by the same
equilibrium condition in the input (deposits) market even though
perfect competition is assumed. This stands in contrast to

Ve
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the micro analysis of any other producer and therefore de-
serves & more detailed presentation of the model,

The balance sheet constraint:
(2.9) R+ >_Li +>_5j $ZD;(1-d,)+and9,

where R afe the required reserves, L are loans (i=l...m), S are
securities (jJ=l...n), D are deposits (g=l...p) and Dg are the
legal reserve ratios,

The deposits' supply function:
(2.,10) Dg = Y (r}),r'?,> 0

where rg,is the interest rate on the gth deposit,
S - L regard deposits also as an intermediate product,

thus:
(2.11) Dg = Dg (xz’)

is the production function of deposits' services,

where Iz'is the kth input used to serve the gth deposit,

(k-l...t).

The production functions for securities and loans are:
(2.12) Sg = s3 (XZ)
(2.13) Lt = L4 (X))

Combining (5.9) through (2.12) yields:

(2.14) 3" Li +>" 31 = Win, (" (1-dg) Dg (X)L (x,'; )+
+3—33 () )
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"The economically relevant factor combinations for
this type of production function are those combi-
nations where (the two constraints) are mutually
limitational, thus insuring that none of the fa-
ctors are availeble in superflous quantities™
(s-L, 1977,p.1277).

From (2.11), (2.12) and (2.13) the relevant cost functions

are derived;

(2.,11)! cg = Cg (Dg)
(2,12) cj = CJj (S3)
(2,13) \) Ci = Ci (Li)

As various deposits are substitutes in the production of
earning assets, & cost minimising combination could be deter-
mined by minimising (2.10) and (2,11)' , subject to (2,1l1).
This yields a function of the foiloving form:

(2.15) €p = Cp (5" Li +> 8j)
From which a profit funetion is derived:
(2.16) TT = (& rili +2> 53 ) - & ol (L) +=> ¢ (s)) )

where r; is the market rete on loan type i, and ry is the market
rate of security type j.
. From this profit function it can be seen that the marginal
costs of producing earning assets include the marginal costs
of scquiring funds (r; = 0Ci /O0Li + 9Cp/ O 14 ),
cont:r‘ry to Klein's result.
To illustrate the equilibrium in the output and input

Y
%
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markets let us follow S-L's example of one input (D) and one
output (E). | "

E< (1-d)D *

E= E(X)

Co= Cp (E)

CL= C. (B)

C = Cp(E) + CL(E).

This is illustrated in figure 2-2,

(a) The Output Market (b) The Input Market

Figure 2-2 3 - L Model

a‘k » D;) is the initial equilibrii-. A decrease in the pro-
duction costs will shift the MC function to ncz » this results
in an equilibriwm (E, , Dz ) in both markets but the marginal
product of deposits (rg ) and the reserve ratio (d) are constant

and thus the "equilibrium™ im the input market implies:

hpp<lco.
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Comments o

The adjustmemt process - This model presents a peculisr

result as much as the nature of bank equilibrium and its ad-
justment to changes in the "givens" (like factor prices) are
concerned., Here, the equality betwoeh the marginal costs of
"producing™ deposits and the value of their -ar;inal.product

is neither a necessary nor a sufficient condition for a stable
equilibrium of the banking firm. This is a result of an incon-
sistent treatment of deposits in this model., At one stage de-
posits are regarded as an input used to produce earning assets,
@t the same time S - L claim that the bank has to allogpte real
resources to the production of this ™input®, Uhy@have these
deposits not been regarded as aa output in the first place?
Presumably, it would not enable 38 - L to define the \earnil'xg
assets as output,

This ambiguous treatment of deposits and the assumption
of monopsonistic power in the deposit market are responsible
for the stramge result illustreted in ffgure 2-2,

If S - L had been consistent with their equation (2.10)
then the equilibrium in the input -nrtoi should have been the
monopsonistic type of equilibrium where the marginal factor
price equals the value of its marginal product. Also, it is
1;posciblo to claim that the bank faces ® horisontal Vmp (of
deposits) curve becsuse even though rg and d are given, the
!gg retura is not constant for & bank facimg rising marginal
costs of produciag those deposits,
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s
This model suffers fro! thofsa-o»problo- mentioned with
respect to Kleinta model, that of not differentiating between
passive adjustment and active search for new deposits. This

model again lies the possibility of deposits rejection by
the bank.

~
T~

Market structure -4‘\3\-_ L dssume that banks are monopsonists in

the input (deposits) market and perfect competitors in the out-
put (earning a#ssets market), Aside from the inconsistent ana-
lysis of banks' monopsonistic power (as -on¥ioned above) this
model, again, makes no effort to reveal the mérket structure of

i

this industry based on the unique nature of the individual firms.

C,2. Deposits As Qutput
Deposits as bank output is the message of throc studies,

Pesek (1970), Saving (1977), and Towey (1974), ﬁﬁng's genersl
idea resembles Pesek's éne while his treatment of bank costs
1a'linit;d only to interest retes vs, a brogder concept of
factor payments. The later includes interest as well as uagts
and rent, a concept \mich is aharod by Pesek and Towey. For
this reason we shall concentrate on the models offered by Pesek
and Towey alone, |

3. Pesek's Model

Pesek tries to preseat the equilibxium (not the Optilu-)
qulntity of money (M4) as the sum of tho equilibrium quantity
of currency and the equilibrium quantiéf of demand deposits.

Assuming: (a) a given quantity of high powered money,
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(b) a fixed cash to deposits ratio,
he is able to focus the analysis An the forces which determine
the equilibrium in the deposits market alone.v,

According to Pesek bank prbduct (demand deposits) is not
produced and sold outrigﬁt but produced and rented.

In the caéo of the acquisiéion of a primary deposit, the
customer pays $1 for each dollar of a demand deposit and some
service chhfgos (ry ) for being able to use this product which,
physically, §}ays with the b;nk. In the case "of the acquisition
of a secondaéyxdeposit the borrower gets a demand deposit ‘on
which he pays service charges in exchange for an I.0.U. 1In
addition to the service charges the borrower also pays a "rental
charge™ (ny ) which is the interest on the loan. Thus the re-
venue variables arL Iy and re . |

The suggested cost variebles are:

re - The (opportunity) cost of required reserves.

Costs of managing the investment portfolio;

~
~.
|

- The costs of servicing deposit accounts.

re - Normal profits, taxes, insurance expenditures, etc.

-

Given these variables and a# production function, the mar-
ginal and average cost functions for the firm and the industry

can be determined.
As to the don’hd function for bamk output, it, according

to Pesek, should satisfy tuo_’eonditions_:

+ (a) The high powered -o:ny constraint, H=C+R .
| c d
(b) The minimum price constraint, ‘ Fa=Mm .

\\-’A N
rd
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Given a positive reserve ratio and a fixed H, the first

constraint implies that the éenand for deposits depends on

the public's holdings of currency which decrease as the quan-

tity of demand deposits increases,

The second constraint is derived from Pesek's "converti-

bility clause™®.
"The banker is subject to a convertibility clause
~ that imposes on his the obligation to exchange
on demand $1 of currency for $1 of demand de-
posit... It is easy to see that this conver-
tibility clause leads to the establishment of

a fixed minimum price (purchasing power) of de-
/// posits" (Pesek, 1970,p.367).
d .

when Pm is lower than Pa arbitrage, which is assumed to
be costless, will equate the tﬁo pricés. As C and D are sub-
stitutes, an increége in the service charges (rg¢ ) will result
in an increased demand for C at the expense of D. This re-

lationship and the bank's supply and cost functions are. illus-

trq&:i in figure 2-3,
O

(

2 " MC(Prmo)
C (Bao)
E&ozgn
D' |
|
D 4 4
(a) The Industry (b) The Banking Pirm

- Figure 2-3 Pesek's Model
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Siﬁce arbitrage costs are assumed to be zerb, the price
of demand deposits (their value in terms of a basket of goods)
Pd, should\fe'equal to the price of currency (in terms of the
same basket) Pm.

The price the consumer pays for $1 of demand deposits is
equal to $1 of currency plus the service charg;;. Thus at the
point of equilibrium Pm = Pd = lérg . |

As the value of our representative basket of goods moves
together with the general price level, the demand for deposits
. corresponds also to a given price level. Thus each pbint on
the DD' curve corresponds to a different price level and the
average and ma_rginal cost functions are defined foga given
price level only.

Comments

Production costs - In this model we find for the first time

a detailed analysis of the banking firm as a producer and thus
production absts become the focus of the analysis. However,
the reason that these costs are classified according to the
balance sheet items (reserves, deposits, etc.) and not acco- )
rding to the type of input (wages, reat, etc.) is not clear,
We may also quéstion the role of reserves' Opportunitj~
costs as direct production costs unless we are shown a direct
link between the level of reserves and the tolpne of bank out-
put.
The adjustaent procoas;- The adjuaﬁncnt process of the banking

firm to changes in the ‘givens' as implied by this model is
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unsatisf;ctory because of two ;easonsﬁ

- (a) This quel, as the ones surveyed before, offers no
explagation for the bank's reaction to an incremental reserve
influx and thus‘does not exclude rejection of ﬁeu‘deposits.

(b) Pesek fails to recognize'ﬁhét the demand fuﬁctionk
(DD' in figure 2-3) is gég.the average revenue function for
the banking firm and thus (Pmg ,Do ) can not describe the equi-
librium priee and quaﬁtity. ’ B
The main source.qf bank revenues are not the service

charges but the rental baynents from¢direct and indirect (loans
and‘in%estments) renting of output. Those interest payments
are recongnized'by Pesek in his priceand cost variables épe-
cification but -are not analyticgily incorporatéd into his model
(figure 2~3). Incorporating these revenues into the model
means that the demand function for deposits ceases to represent
the average revenue function which the bank faces. The moment
the demand function and the average revenue function are not
identical - the equilibrium positién of the’banking firm and
the industry, and the adjustment prob#ss can be described and
analyzed differently.

Market structure - Pesek recognizes the existence of the con-

vertibility clause and the minimum price constraint fmplied

by it but fails to see the link between these characteristics

" and the market structure of the blnking industry: ' |
The issue is whether the existence of tho\Lbnvertibility

clsuse and the derived minimum price constraint déés not i-ply-

A
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that competition in this industry can hardly be perfect. The
reason for this may be thaﬁ there will probably be different
degrees of consumer's confidence in the ability of the banks
to exercise their duty (converting demand deposits into cash)
If the banking firm can effect this degree of confidence, the
demand function it faces ubn't be horizontal., Thus the banking
firm and the industry shauld instead be analyzed in terms of |
monopolistic competition. |

To use Klein's (1974) terminology, when each bank can
affect the perceived level of its consumers' confidence it means
that it is producing a unique output in the sense that the re-~
lationship between its money (demand deposits) and govermment
money (currency) carries a different price than another bank's
money. Thus extro-qbgggéuct diffe}entiation may be the resul§
where it makes little sense to analyze bapks as perfect com-
petitors.
b, Towey's Model

Towey'sv(l97h) model resembles Pesdk's_anﬂlysil,bug in "
this'nod;l we find, for the first time, aj??xplanatiog of the
adjustment of the. banking firm to any increase -in the ievcl of
reserves. Towey also tries to provide an answer to the un-
~ 8olved issue of what is the 'truo"lar¥et structure in which

the banking industry operates, His structural assumptions are:

) )
This sargument may not hold when the deposits are guarenteed

by a formal or informal deposit insurnncc acho-o. For this

point see chapter 4, section B, :
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(a) Service charges (and the quantity of services pro-
vided) are the only -eQPs through which banks compete
for their share of the total level of reserves,

(b) Banks hold no excess reseypves,

(e) Th? desired lev;l of equity is a fixeéd fraction of
the level of deposits, B

" (d) The earning assets 'department' is characterized
by the conditions of perfect competition.
(e) Only demand deposits can be considered as bank output,

The cost function:

'(2.17) C=C (D, 2; ecoovyeeesels)

‘/\ ) L}
where D are demand deposits and Z are the services (including

3

L
interest payment) rendered.

The revenue function:

(2,18) G = p (l-r+e) D +5_ A1ZiDi

'%.v\
Yy

where p is the rate of return on the, homogeneous, earning -
assets,r is the reserve ratio on de-ahé deposits, e is the
equity ratio, and Ai are the charges levied in return for bank
services (i = 1...3).

The revenue function (1.18) shows thit,;owoy overcomes the
problem mentioned in connection with ‘Posek's model. . In his
model the earning assets are an important source of bank re-
venues. Thus, his average revenus function, which includes

revenues from assets &s well as deposits, is different from
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the usual demand function which stands for the revenues from
output only (whether it is deposits or earning assets).

Bank profits are given by
. a
(2.10) TT = Pllorse)D+>"aiz1Di - C(DyZ,  +....Z8)

/}P first order condition for méximum profits when the level
of services csn be adjusted is:
i

(2.20) p(l-r+e)+S_A121 = OC/OD + (OC/921)(921/0D) - (ALD)DZ10D
and when the service charges can'be adjusted it is:
(2.12) p(l-r+e) +ZAiZi =9C/9D - (ZiD) OA1/ID

The first two terms in equations (2.20) and (2.21) cons-
titute the 59rginal revenue, and the first term on the right
- -
hand side of these equations constitutes the marginal costs.

The other terms on the right han de are the variation costs,

- the cost to & producer of modifying the ith term of his offer
‘sufficlently to change his quantity sold by one unit.

gut Towey wants to carry oa his lysis in terms of per-

fect competition and thus claims (p.63)

"Suppose a bank finds that cu ors' Sos nse to
a service improvement in such that ( D/%OZ >0
thus the variation cost goes to sero at this point.
This involves the quality modification counterpart
of the familiar Marshallian competitive result
(for a qualitative inmvariant produet); im both
situations firms operate where marginal costs
equil marginal revenuss. Furthermore, when the
qualitative change ecar be and is roadily dupli-
cated by others in the quest for profit, the
resulting tendency toward dimemsionpl adarti-

. sation in the industry even in the run
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mikes the symmetry with the Marshallisn compe-
titive outcome even more apparent”,

The equilibrium position according to this is repre-

sented by point A in figure 2-4, °

MCo MC,

UR=MR=p(l-r+e)+>_AiZi

= D

Figure 2-4 Towey's Model

To see the adjustéent mechanism let us follow Towey's
analysis of & change in r. This change hés two effects:
"The hming effect™, as r goes up the UR function
goes down ( OUR/Or = -p<0).
"The Reserve Qst Bffect™ , as r goes up each bank
increases the volume of services it offers such as
to co-pon:ato itself for t.ho; initial loss of de-
pesits. This collective effort makes each bank's
own services less effective in attracting reserves,
the MC function shifts to the left.

When the level of reserves in the system is increased (by

OMO for example) MCo shifts to MC; (figure 2-4) as a result of

P
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the reserve cost effect. At point B MRXMC , according to To
Towey, output will be increased by raising the services level
@nd thus the bank will move to point C. As this increase in
services is done by all the banks which gained reserves, it
imposes a pecuniary externality on other banks since their old _
level of services is’able to attract fewer deposits, thus shif-
ting the MC function back to the left. This process will con-
tinue as long a@s deposits are not expanded by the full multiple
of reserves,
Comment s

The adjustment process - Towey's model offers, for the

first time, an explanation whybanks won't reject new deposits
even though it is 8t a point where the marginal cost of pro-
ducing them is equal to their marginal revenue. When the bank
faces a reserve influx its cost function is shifting thus
'forcing' an expansion of output,

Yet, the adjustment process as described has some behavio-
rfl implications which seem to be in contrast to the daily ex-
perience, |

As an example; The increase in the level of services, per
dollar of deposits, which according to Towey, accompanies a
rcuz:p”influx can yield the result that the MC function will
shift to the original position so that the increased level of '
deposits can be explained only by ths entry of new banks. We
do not observe this relationship between OMO's and the .mﬂor
of banks. '

)
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We think that the U gpapod cost function is due to the in-
creased level of*scarce resources and their decfeasing effi-
ciency in supporting a higher level of deposits. Among these

resouces are those needed to provide a higher volume of services

I

1/’ produced, which does not imply an increase in the level of ser-
vices per dollar of deposiﬁf which shifts the MC function back-
wards according to this -onl. We contend that banks do not
increase the level of services per dollar of deposits when
there is an increase in the {evel of reserves, They méy do so
in order to attract a larger frection of reserves outstanding
but not necessarily as a reaction to an exogenous increase,

Thus Towey's mechanism, changes in the {evel of services, is not
necessary and may yield strange results in explaining the dy-
namics of bank behavior, R

Market Structure - Towey assumes that banks haye monopolistic

power in one market, the deposits mérket, and are perfect com-
petitors in the loans market and, yet, wants to derive the
equilibrium solution of the system in terms of perfect compe-
tition. The reason for that peculiar analysis Is that Towey
does not derive the “monopolistic power” charscteristic from
" the,nature of the banking firm but simply assumes it and thus

later on h\asm-os it awmay,

//‘f’ Towey's treatment of the varistion cost is ambiguous and

(/ stands in contrast to his analysis of the adjustment prociss.

By assuming that banks possess monopolistic power through their
ability to vary service offers the model should show, as

s
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Scitovaky (1952 p.255) points out, that at the equlibrium point
the price the bank charges for its product is equal to the
marginal costs of prodﬁction’plua the variation cost. The
later equals the product prico'éver the demand elasticity.
.@m’. Towey claims (see equations 2.19 - 2,21 on page 60)

that because of the quest for profits, at the oqulibriun point,
marginsl costs alone will equal the price of the product which
means that the quantity of deposits produced is insensitive to
the banks' monopolistic power in the deposits market. }f ’0,
Towey's maximisation procedure is not correct. On the other
hand, only if banks do have some monopolistic power in the (
product market can one claim that competitive forces will re- |
sult in changes in the volume of services per dollar of -
deposits. Thus, this model leaves us with no clear idea about (//\\\
an 'appropriate' market structure (if any) of the banking :
industry. 5\// ' [<j:gf\\\
Miscellaneous - Towey's model ignores all the other kinds of
deposits with the exception of demand deposits.

How should time deposits be treated? Are they sn input or
an output? If they aro an input, what is the basic. difforouco
between them and dn-nd deposits? If they are an ontput, how
do we aggregate them with demand deposits8?- There are no an-
swers to t‘coo questions, and others, which mekes the model

(
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unable to cepture and explain all bank activities7.

4 | - - —

This problem exists also in Pesek's model, but he incorpo-
rates time deposits into the analysis in another place. See
Pesek and Saving (1968 ch. 12).
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\
D, Susmary

In this chapter we presented five models of bank be-

havior which\wepresent different and sometimes opposing views
about the role of banks and the way they éperato. Our main
findings are summarized around the following four points:

(1) Bank output dcgég;tions g

_ )\ Bank studies usd different definitions of bank output \

less out of solid theoretical justification and more because
of convenience in terms of she analysis at hand.
Some studies define banks' earning assets as.thgir out-
put, an approach which implies that deposits should be regarded
@s an input. Yet the fact that some deposits yield an ex-
plicit income to banks (and thus are closer to being an output)
mdkes th{s view inconsistent. This brings some models to de-
fine deposits as an input and an intermediate product at the
seme time, |
Other studies regard deposits as bank output.l In this
case the problem is that earning assets and not deposits are
the main source of revemues for the banking firm, this fact
is not ineorporeted imto most of the models, ,
\ Another problem with this appro;ch is that only demand de-
posits are regarded as bank output and the treatment of other
‘types of deposits is, agsin, ambiguous and inconsistent.
Yet other studies use assets an; liabilitiesj together as
bank output with differemt methods of aggregating)both sides
of the balance sheet,

-
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L

(2) Production Costs and the Operation of the Banking Pirll

The different micro models in banking theory suggest two
basic views concerning the role of the individual bank and
the banking industry in our economic systenm. 2

(a) The intomediat._rion‘rolo. Banks are (rational) inve-

stors borrowing short term money and investing it in long term
securities, By 8o doing they are not different from any other
intermediator. The intermediation role is usually analysed
along the line of Portfolio Theory, banks try to maximisze

the expected yield and their investneq} portfolio (loans and
securities) given the degree of risk (i?luncertainty is assumed) -
they are ready to bear.

These models disregard "pr‘guction costs” altogether and
therefore wages, remts, etc. do not appear as explanatory
va}iables in their behavioral predictions,

(b) The producer's role of banks. The modeld which pro-

vide this view suggest that banks' behavior should be analysed
" aloag standard micro economic lines., Thus a production process
and the derived cost function play a dominant role in deriving
the empirical implications of thiac models, . _
Properties of Banks' Process of Adjustment to Ch s in
the "Givens"
Most of the models, of both types, fail to explain she
,‘ldjumcnt of the banking fim::%'o changes in the "givens®,
!This point is crucial to the #malysis due to the extent of

govermmeat regulatiom over this industry.
$
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Most models predict that banks would reject deposits if
they already operate at the equilibrium point where maérginal
costs equal nrginil revenues, 3Size itself as a motive for
contiguous growth and changes in the reserve requirement and
the level of total reserves as affecting the cost functions,
are disregarded.

Thus these models yield some peculiar predictions about.
the behavior of the banking {firm.

(&) lll%k_lt Structure of the Industry.

Thq theory surveyed does not offer a way to identify the
environmgent which surrounds the benking firm, the market strp-
ture -tqch best describes the way banks operate. It also does
not t.ry?to identify some crucial characteristics of the bamking
firm ihich By reduce the alternatives as to the appropriate
structube.  Some -odols open their analysis in & fremework of
-onopolia competition and on(\i; in deriving behaviorel
conclusions which are bssedson the 'perfect competition’
assupption. Other models find it comvenient to describe the - -
deposit market as perfectly competitive and the losns marist
as monopolistic. . . '

Ia the next tw- chapters we offer a -oglol of the bamking

fira which suggests answers to the four problems memtiomed.



CHAPTER 3

THE DEMAND ' FOR BANK OUTPUT
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A, The Role of A Theory of the Banking Firm

Our study into the behavior of the banking firm is based
on what abpear as two misconceptions about the nature of op- /‘
eration and ‘the unique role of this institution in our eco-
nomic system: -

(a) Banks are usually treated as financial intermediaries
and the physical production process is most often ’mglected.

As Murphy (1972,p.€l4) puts it: ’
"Commercial banking is an interesting industry
because in my opinion it is difficult to con-
struct an integrated theory of the banking fimm
that treats liquidity management, portfolio se-
lection, pricing policy and physical production
processes simultaneocusly.” L

When one uses the "banks as intermediaries™ concept for a
description of the banking firm, ‘as does Klein (1971) for ex-
ample, bank operating costs are hardly mentioned and become
irrelevant as far as bank behavior is concerned. Thus one may
Jump %0 the umn;'rantod conclusion that banks are insensitive
to those costs,

(b) Banks are responsible for the existence of one fi-
nancisl asset-namely, demand deposits, which plays a role much
beyand that attributed to almost any other asset produced, in
that it is assumed to have a direct effect on the price level
and nstional income.

Thus, & study iito the bebavior of the banking firm in- \
volves 2 micro anslysis of an institution whose existence has ax;
important role in the mscro comtext,

The money stock determimation equation may best serve

—
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to illustrate this point. This equation (identity) has the

A

following form:

l+c
s “l' Rqd+tRqy +e+c A B

where ¢ is the cash to demand depo%its ratio, t is the time
to demand deposits ratio, e is the excess reserve to demand
deposits ratio, Rqd and Rgrare the reserverequirements against
demand and time deposits respectively, B is the monetary base
and Hl is the money stock (currency andiaenand deposits).

This equation explains cﬁﬁnges in the money stock in terms
of changes in the monetary base and a multiplier which’ié a
function of some fixed cogfficients;

Almost no behavioral assumption is made conéerning the de-
termination of ¢, t and e, Bank portfolio behavior is given
no role, |

"Banks are caught between exogenous cash and fixed
reserve ratios a gublic preferences, the latter
determining how much of the cash suppiy the banks
get. Expénsion to the limit of reserves is assumed
always to be profitable® (Chick, 1977,p.87).

If bank costs do not métter then the above equation may
adequately describe both the macro aspect of banks, their role
in the money creation process, and a peculiar micro aspect,
operating in & "mechanical® way uhicﬁjfan be described by a
handful of (almost) fixed qoefficients. |

If, on the other hand, nk costs do matter, tblt equation f“\
nejither describes the ®true® rslationship between the contrtt"\/

bank's decision variables, B, Rqd and Rqyand the money stock,
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nor any consistent relatijnbhip between bank costs, conz;ners'fa\
preferences and thevariaéios ¢, ¢ and t, !

If §ank ;osts should be part of the analysis as we suggest,
one may establish a connection between ;he conventional demand
side analysis of the macro importance of bank output (as M in
the utility function, etc,)'and a8 supply gnalysis of the micro
foundations of bank output, . t

The holders of assets which yield liquidity services (bank
deposits in our analysis) decide their optimal holding on the
basis of their price, but this price is the simultaneous result
of these assets holders' preferoncoi and the factor costs of
producing tpese assets, That is, the -icro/-ggro interaction
aspect can be reduced to the intersection of demand and supply
considerations, and the connecting link is the price of liqui-’

€dity services.

. We are not the first to express interest in bank costs, but
almost all the existing cost studies focus on tests of the eco-
nomies of scale hypothesis in banking, and nbme of them is con-
cerned with thée analysis of the production s as part of a
comprehensive micro model of the banking fifm. Purther, none
of these studies makes the connectjion to conventjional micro
analysis.

To summarise:

"Banking is unique smongst industries iam that.
it is at oace a privagely owmned, profit see-

industry and a critical vehicle for the
' %::ution of monetary pelicy® (Pean and
» 19”.’.‘12)0
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Our study is aimed at Analyzing_this unique nature of the
baqking\firn, indentifying a meaningful measure of bank output
and incorporating the various baiance-sheet and.inco-g-spate-
ment items into a comprehensive model of bank behavior, there-~
by explaining the link between the determinates of bank be-

havior and the supply of 'money'.

Iy

e et <.
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B. Introduction

- ~ :
In chapter one we presented four issues around which we

focused our critique of the existing banking theory. These
issues were:

(a) Bank output definitiog

(b) Production costs‘and the operation of the banking firm

(e¢) 'PrOperties of banks' process of adjustment to changes

in the “givens"”

(d) Market structure of the industry

In this chapter we provide our definition of bank output.
A definition which is directly }inked to our vien”tbout Ehe
role of the banking firm and the industry in a money economy.

The second part o{j;his chapter explores the nature and
the characteristics of the demand function(s) facing the bank-
ing firm..

Thu; this chapter deals with one element of the 'money'
stock deter-inaﬁion process-namely, consumers' preferences with
régard'to bank deposits, Consumers' preferences are analyzed
by using Lancaster's (1966) characteristics approach with bank
deposits serving as "goods" and liquidity serving as character-

istics.
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C. On the Definition of Bank Output

We will concentrate here on)some arguments, theoretical
as well as pragmatic, which lead us suggest a somewhat non-
conyentional definition of bank output-namely, liquidity.

We will explain how banks' value added, the level of 1li-
quidity they provide, and the volume and structure of their 1li-
abilities are related to each other. We will also explain the
¢tonditions under which concentfating on bank liabilities pro-
vides a good analytical and empirical methed for analyzing the
level of bank output, Our way of analyzing this issue will be
contrasted with some other works which Share a common view as

to the role and the characteristics of the .banking firm.

C.l Value Added and Bank Qutput

When logking for a meaningful definition of bank
or the output of any other firm which produces a service
than a tangible goé&;‘vnn\js inclined to use their value ayded
as a proxy for their output.

Usually, value added is defined &8s revenues less purchases
from other firms and depreciation, plus the increase in inven-
tories. This value added is of éoufse equal to the gross pro-
duct origimating (GPO) which ;ncludes all ﬁhe factor payments.

In the case of finsncial institutions those factor payments
include interest (and dividends) paid to depositors. Ip order |
to avoid double counting the GPO.includes only net interest
payments, but this, as Ruggles and Ruggles (1956,p.60) point
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out, will in most cases be a negative amount:
"The interest and dividends receivedkby such
institutions often exceeds the interest that

they pay out...gross proddat \for these jin-
stitutions might then be nkgative®,

Ruggles and Ruggles suggest that in order to account properly
for all bank activities it is necessary to treat all interest
and dividends which the bank receives as if they were paid to
depositors and as if the depositors in turn repaid most of
this money to the bank for renting banking services.

" Thus banks' value added consists of the explieit income
(service charges etc.) and the imputed income which is equal
to the interest and dividends received less those paid.

Banks' value added was first used by Dean (1977) to inter-
pret Pesek's (1976) propositions about the importance of costs
and efficiency considerations to the understanding of bank be-
havior.

< 1
"wWhat, I beIiove, PS” meant to say was that li-
quidity services, over and above the value of

any such services provided by bank assets, is

measured by the difference between interest

_earnings on assets and .interest payments (net

of service charges) on deposits. A genérous

reédding would find this 'value added' form-

ulation licit in Pesek's present paper"

(Dean, 19 ’P‘920)°
Thus the liquidity creation function of banks is re-
flected in the income (wealth) they are generating which itself
is & function of the difforoncx\botuoon the income they re-

ceive and pay out.

T . — -
Pesek and Saving (1977). - a -



- 78 -

-

We may add here that if a link is provided, as it is later’

on, between banks' value added and 'money', then it follows
that bank money (inside money) is net wealth, and the higher
the production costs of that money, the higher is the level
of wealth generated by banksz.

This notion of net (monetary) wealth is meaningful in
terms of conventional income accounting as we agree with Dean
(1977) that the greater part of banks activity is picked up
by the existing (national) accounting procedures,,

Greenbaum (1966) extended the idea of using the value
added as a proxy for bank output (see chapter two, section B.3)
by finding the regression coefficients between the bankg' gross
income and its diffqrent lending activities; hé interpreted
those coefficients as the value attachgd, by bank customers,

to the different activities.

C.2 From Value Added to Liquidity

Although we fully agree that the value added concept is
an apprOpriaté method for describing the output of mény firms
which produce services‘rather than tangible goods, we want to
suggest that, in the case of banks, a more specific definition
. can be used-namely, liquidity.

\
N

We want to concentrate on what we consider to be the cen-

tral characteristic of bank activity-namely, the production of

.
< ke o

Zz

' For this issue see Friedman and Schwarts (1969), Johnson
(1969), Patinkin (1965, 1969), Marty (1969), and Pesek and
Saving (1967).

AR e
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liquidity services which is, thus also the more important com-
ponent of their value added. ’ - _

We do not deny that a variety of services provided by
banks (such as safe-deposit boxes) have almost no connection.
to the level of liquidity provided, but it is felt that these
services are of minor importance for the understanding of the
behavior and role of banks in a mONey economye— -~ o ®

We ar; redefining the intermediation role of banks to be
more of a liquidity production role and less of pure inter-
mediation. Thus liquidity is the central monetary aggregate
and it is also theycentral aggregate as far as understaqding
the behavior of the banking firm is ;oncerncd. '

Liquidity can be viewed as money in a8 broad sense and so
banks maintain their traditional macro function of supplying
(part of) the money stoék. Aymore immediate advantage ot;
using iiquidity as a proxy for bank output is the stock :ifléu.
cbnversion provided by it.

In production theory the analysis is conducted in terms of
flows. The producer converts inputs into a flow of goods sold
and reproduced. If money in any nsrrow sense (like ll) is used
to describe bank output (the approach taken by Pesek, 1970,
who regards only demsnd deposits as bank output), the problea
of a stock - flow conversion arises.

Money itself is a stock variable, if it is regarded as bank
output the banking firm would have no function to perform once
the desired level of money has been produced, given that this



level is unchanged.

Pesek claims that the fact that demand deposits change
hands frequently gives the needed flow dimension to the stock
of money.

"If bank money is a stock, it is not comparable
to a stock of Rembrant paintings but rather to

. @ river, constantly renewed in the mountains
and constantly disappearing in the valley, with

theéb?nker controlling the sluice™ (Pesek, 1970,
pojo.

Along the same lines, h; argués that the continuous exis-
tence of this money stock (demand deposits) required continuous:
activity, and thus costs, by the banker to support the ever
lchanging (hands) of this stotck.

We interpret the turnover element of the money stock not
as adding, by itself, a flow dimension to this stock but as re-
flecting the fact this stock is used via the derived services.
¥e consume monetary services (or liquidity) which have of course
the dimension of a flow. In this respect money is n&t different
from & good such as houses or highways. Once built they generate
a flow of services and must be maintained by a flow of costs,
yet we do not consider them as a flow ojce built.

fhis brings us to conclude that the Ylow element of the
soney stock (however defined) is derived from the function this
soney stock performs, providing liquidity f-onotary services).
Liquidity thus becomes the ultimate output of banks, while the
turnover of the money stock is only one aspect of this function.

Thus liqndéity as bsnk output provides us with a direct
flow concept of banks' production process.

v f

$>.
-
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To summarize; Although we do recognize that banks' value’
added m8y best represent a Qpantifiable measure of their out-
put, we went to suggest the wse of liguidity as an alternative
measure., This is based on elir feeling that whatever is pro-
duced by banks and does not contribute to the level of liquidity
supplied by them, is of minor importance as ;ar as its quantity
and its costs of production,are concerned. It is also of minor

importance for understanding the behavior of the banking fim
and for linking the micro and macro foundations of banks.

C.3 From Liquidity to Deposits

We began our discussion about the 'proper' definition of
bank output by using the value added concept as a proxy. We
then concentrated tﬁe analysis on what is probably the compo-
nent that accounts for most of the bank's value ‘aded; the ,level
of liquidity it produces.

) Here, we want to further narrow the focus of our discussion
and suggest a measure for the level of liquidity generated

which is bssed solely”on bank liabilities, eveh though we re-
alise that the bank's value added is distributed among
borrowers as well as depositors. '

We srgue that the level of liquidity supplied by a bank
is best captured by the nonpecuniary services of its deposits.
The appropriatensess of such an argument should be analysed in
the -icro as well as the micro context. '

As far as the macro context is concersed, we want to
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capture the long-run impact of bank activity on the econb-y,
and thus considering enly bank liabilities will be,appropriate ;’
if the (permanent) impact of the asset activity on the

economy is negligible. , L

~

Canpbell (1978)21n his recent empirical study, claims that;
"The results presented here imply that, in the
long run (more than six monthsg it nnkos 11-
ttle difference whether -onetary policy influen-
ces bank securities holdings as opposed to loans, - -
This follows from the . fact that neither losns
nor securities nor their proportion of total
bank assets make a significant contribution to
the explanation of fluctuations-of GNP win these
are used as indepéndent variables ih equations
with t?o standard indicAtors of monetary policy'
(p 250 . R 2

" If we would take this as the most recent olpirical ovidsnco
in favor of the pure -onetarist approach (-onoy, ‘however definod,.

is the most important oxplanatory variablo of GNP), and ngninst H~~
the credit view (money is. more like a by - product apd bank ,:x |

k4 .

portfolio composition is the mgst tnporpang oxplanatory‘vtriablo
of GNP), then an approaéh that’tri;; to captu:c*tho -srt per-
manent result of bank activity vould focus bh 1ts’liahllftion.
As much as the micro context is concornod tclptumdpgitho ‘
‘true' cost and prodnction structure of the blnking fir-). tho :
asset activity is not less fnporunt. than the l}lhilfty ‘ono as
long as the banking firm incurs real costs in lupportgng thl; -
activity. The :q;omn question here is mthcr asset ser- 2t A
vieing affects the lonl of uqnumy d.rind from bank liabi-
lities or not. o - e
If it could be ciiilid that each and ov.f!;a.aot'lﬁj? h

i
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corrosponds to a spo:ific liabilities mix, thon tho asset ae-
t:lvity of a bank produces no liqnidity of its own.
| If, ho\nnr, there are portfolio chenges (which involve
. real costs) thlt are not refloctod in a corroSpondin‘ change
in the liabilities structure, then oxclud:lng'blnk assets from
the definition of (its output) liquidity is deficient, Hov:;er,‘,
the gains in terms of co-prohonsivenoss and prngdictive power . ‘
.of such a model may still outweigh the lossB. - AS we do not '
know. of any empirical evidence that suggests full indeoondenco
~ of the bank's assets mix from its ‘liabilities mix, v?,adll pro-
ceed on the aut.ption that bank deposits clpt.uro most of bank

&

output (as defined here). -

LY

L Interest on Deposits and Bank Output

Aa impliéd by the discnss:lon in the previous soction, bank
output in our model. is basod on the volume and -:lx of its
| dopos:lto". : | . . o
Pesek (1970) and Towey (1974) suggest that the level of
bank outpwt 1; oqull :.o the volume of demand doposita outotand-
ing. We want to suggost that not only demand deposits but all
bank Yiabilities (exclutling equit.y) embody a certain degree of

'liquidity aihd thus they all should be considered as co-pononta‘

T ‘ .
' -For the empirical implications of this issue see chapter 5.

& ‘ .
. A way to estimate the levsl of liquidity implied by @ given
- level and mix of lia'b:ll:ltios’_ will be discussed in section D, . :
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of bank output., As long as demsnd deposits, are not the only
deposits that yield liquidity services no differentiation among
~the various liabilities should be made.

 The question of the amount of liquidity provided by the
various deposits becomes an empirical problem (not less than
a theoretical one) amd the argument that ad-hoc(thoorising is
not able to yield a satisfactory definition.of bamk output,
still holds. Pesek (and 1np11c1t1y,To-o;) ;1§ns an interesting
reason for his choice of demand deposits as bank output. He
claims that the fact that iaverest is paid on all deposits ex-
cept demand deposits implies t these liabilities serve as
"berrowed fnnds's, as an input rether than as bank output.

It may indeed loek strlngo to argus that_til. deposits
should be considered as bank output while realising tint inter-
est is paid on behalf of this "owtput®. This is a "preduct
payment', a terminology absemt in production theory where we
use 'factor pay-onta' and ‘*product rovinn.s'

It seems to us that Peaok'p use of 1ntorcst payments on
doposits as a means to diffortltiato bctwoca bank output and
1npnq., follows from his position on the "demand dnpolitsjps
net wealth® debate (see for example, Pesek, 1976). According
to his view inside -oncx,\ demand deposits, should be regarded
as a net (wealth) asset fdn\thc economy. since whenm regt
is net paid en them thoy rtprosont a positivo elpitllilod vllno
of a ltroal of 1ne-o to thoir holdorn (oqnnl to the services

5

ch.la.’b? f,difenssidh of this point see Pesek and 3aviag(1968)

l-7
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flow) and, at the same time, these dipoaits are not a (bank)
11ability but rather an asset produced and sold.

" When the market rate is paid on bank deposits, the capi-
talised income stream to their holders, derived from ‘tho-,z
will be offset by an equal capitalised stream of interest .
‘'which is a 1liability to banks, and thus no net asset is created.

Without taking a position on this débito6 we want to |
argue that differentiating deposits iécording to the return
they yield has no relevance for the analysis of banks as pro--
ducers of liquidity. . ) |

We treat banks' interest payments on doposits (explicit as
well as implieit) as an input payment, an input which is '
supplied to the bank in exehange for deposits.

When primary deposits, of any kind, are acquired, the de-
po:}t?rs (the central blni; the government, or private indivi-
‘dusls) supply the bank with reserves which are an input without
which no deposit can be produced. In this sense it is, annlj; '
tically, advantageous to regard the interest as being paid on
reserves rather tham on deposits., ' '

The fact thJ banks pay 1,torost on soeondary as well as
primary deposits doOs not 1nnlidatc our arg-olt but rether
 points to the unique chnr-etcrisgics of reserves and thoir-rolo'

)

or the view that the paymeat or nome payment of interest
can form the lime of demarcation between money amd borrowed
funds, see Marty (1969).
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in the bank's prodietj.on precess’, One of thess character- -
istics is that 1ﬂt0r08t is necessary to rotain the reserves hold
by the bank because all bonk ﬂopo.its are petentially primary
doposits in the sease that uhon 1atoroat paylnnta on thea are
‘stopped, we can expect deposits vithdraulla which corresponds
to & reserve outflow. Thns interest 1;'plid in order to main-
tain a given lovvl of roscrvos which are used (1a eonjunetion
with other factora) to prodnec dopoaits.

It has to be~recogniscd that the rate of return “earned®
'By bank reserves, implied by the above discussion, is much
higher than what may be considered as a "normal® rate of re-
turn. This is a result of a phenomenon yhich is peculiar to
the banking firm-namely, the ability to the same physical
quantity of one input (reserves) more than once in tﬁo progess’
of producing its final output. The deposit multiplier accounts
for the fact that the rete of fo}urn on reserves is some multi-
ple of the "normal® rat; of retura,

To summarise: T

(2) Interest payments on deposits canmet de used to di-
fferentiate between deposits which serve.as ‘borrowed funds'
(inputs) and deposits which sre part of bank output. Those uﬁo |
use 1ntoroat.png-‘nta as a means to identify bamk output, face

o’
We will further elaberste on this isswe while amalysing
the production precess of the b-lking firm, see section K, ~

chapter 4. . -+




tha riak of annly:ing blnks which prodnco nothing aiuco Ihon
explicit 1ntortst pny-o-ta on dc-nnd doposits are not forbiddcu,
or whea the existemce of 1-p11c1t pay-onts 1. r‘eogniud8
(such as a lower borrowigg rate for holders of compenmsating . -
",bullnebs): consistency requires that demand deposits should also
be rtglrd;g,as 'borrowed funds'. '

- (b) All bank lisbilities, except equity, have to be taken
1n¥o account wherl méasuring the level of liquidity produced by

banks.

C.5 Depesits and the level of Liquidity
As explained (see section C.2) the flow dimension of bank

cutput is achieved by analysing the banking firm as a producer
of liquidity.

Up to now, our discussion was concentrated sround bank de-
posits and thus we have to gr';ido a link between deposits and
the level of liquidity produced. Such & link may have the form -
of liqcﬁﬂtty "equivaleats® or the do;}oo of liquidity of these
deposits. If each deposit could bse charscterized by a unique

~1iquidity weight then this would suggest that thers is & well
defined functioa bot-o;n the level and co-polifion of bank
1iabilities (depesits) and the level of liquidity they pro;idc;

One appreach tewsrds the ideatifioatien of sueh liquidity
weights 1is effered by, smeng other, Ksufman (1969), Timberlake

BDecker (1975) shews, im his survey article, that those 1--
plieit plynoltl are significant.
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‘and Fortson (1967), and Neihans and Hewsor (1976).

The basic idea behind their approach is that the degree of
liquidity (or loneyness) of various fianacial assets can be re-
vealed by regressing nominal income against these asséts, tho
resulting regfossion coefficients are interpreted as the liqui-
dity weights, °

Neihans and Hewson syggest attaching liquidity neights to
the different assets and liabilities of Eurodoilar banks in
order to find their "nét liquidity creation™ position, These
weights are deterniged by regressing nominal income against
each asset and liability. x

Another approach is suggested by Chetty (1969) who measures
the moneyness of near-moneys. |

His approach is also based on the demand side of the systenm,
he offers a method for éeter-ining the degree of substitutability
betyeen different financial assets and M,. Following Lancaster's
(1966) char8cteristics approach, he assumes that consumers com-
bine cash and demand deposits with other finencial assets as in-
puts to produce a given level of characterisfica the -ost im-
portant of which is moneyness. By specifying & prodnction fune-

tion for these charecteristics and a budget constraint he gets

a testable model which ylelds a set of moneyness levels for
different volumes and compositions of financial assets,

Both approaches mentioned suffer from the same deficiency-
namely, they reflect theories biéed‘alnoat solely on the demand
side of the system, ignoring the fact that changes in the level
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a

~and mix of deposits agg/csﬁdotor-inod by d‘ghhd q;d iupﬁly
(cost) forces. | | .

It has to be noted that even though the sbove views are
deficient becéuse the supply side is unspecified, the bias in -~
the empirical estimates may befSnéll‘sihce the demand for ionoz
functioh,1$ generally ac;eptod as boing"stablp'9. .lofc qpof\
cifically, if, as we argue, baﬁk costs play an,inpbrtlné role
in explaining bank'b;bavior'and at the same time ;lao affect
consumers' behavior through th01f'ilp€¢t on the pr}éﬁ. that
banks charge, thon'thqsi costs play an important role.in the
determination of the liquidity weights themselves. ‘

This means that only after :fj,anpply énd demand functions
for bank deposits are specified and the equilibrium level and
coipositiog of deposits is derived, can one qegothe techniques
mentioned before in order to calculate the liquidity equiva-
lents of bank deposits. \

Such a -ethodlo assures us that producers' costs as well

as consumers' preferences are adequately takeh into accoumt in

&

:ho defornina;;on of bank outpus.
As is the case with any factors of production which are

used gfficin;ltly, where wat the point of equilibrium the ratio

of their marginal préduqta equals the ratio of their respective ‘

é;ic.a, the marginal product of each deposit, uﬁiéﬁ now becomes °

-] : - 3

Also importamt here is the question whether the demand for
demand deposits relative to that for time deposits is stable.
-10 :

The method will be detailed im sections F and G, chspter he

<
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%0 input into the consumers ' 1iquidity production function, o
should tqm its price over the 'out.put. price® (eharaétoris-
tics! prioo 1n our case). In other words, the llrginil product
of ueh dopou.t in liqnidity crclti?n is its liqnidity vo:l‘m. -
» " ¥hen there 130 change in bank costs as a resilt of a

changs is wages feor oxanplo', the relative yields od bank de- -
posits may M,'ﬁi‘ch implies that conswmers may change h
"their desired deposit.composition which, in cnrn{» will brimg
labout a dnnp in the -lru.nnl products of these doposits (at
the new point of oqnil:lbr:h-) in liquidity prodgetion. ‘l'hu_ .
thers is a direct link between thy level agd strngtu_ro of bank
costs and the level of bank ut defined as liquidiey. ’

When consumers' tastes and/or the consumption tdhnology .
change (the deposits-liquidity transfomltl.ion technology changes

~ while bank costs stay fixed), we will find that the deposit
| mix produced by banks has changed and that the level of liqui-
dity provided by banks might also change'l, |

To ll-lriu:' ) ,

Banks produce liquidity through the creation of an *inter-
mediste product®-nsmely, depasits.

A givea level of liquidity, i.qloid by 8 givea level and
composition of dopocits, is co-determined by the um, through
the prieu they chargs, and by coasumers through the ehrlmr-.

. istics of their mtion ‘techmology which tuufor-i dcpnits

¥
pat
~ A1l the above ar‘-m are upucitaiy «rivod in uction
P, chppter 4. -
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into. thy highest possible level of liquidity.
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D. ' The Nature of The Demsnd Fumetio o
The demand for bank output is the demend for Iiquidity
uhich is, according to our -odcl, providcd by thia finlneial

institution. "

As vus arguod'in the provioﬁs sociion; the relation bet-'

ween liqnidity on the one hand ‘and th. level and co-position
of bank\dﬁpd){:) on the other, 1s well gofinod and thus the’
level of liguidity can be actually measured. This means that

-0'-ny express’ the demand for liquidity in ior-s of ~the do-lndb

for dcpoaits (which are;, in turn, used by eonau-ors to pro-'l
duce thcvhighogt attainable level of liqqidity). ‘This two -
stage process of acquiring liquidity is integrated into one

cquilibrating process since the donand‘fhnctions for deposits . .

are derived from a utility fnnction dcfinod 1nxtor-s of.

L 4

liquidity. o ;

cteristics a§d<;;0 Cons
approsch towards the derivition of the demand func-

tions for bank deposits is based on lLancaster's (1966) contri-
bution to consumer theory: | ' |

. "¥e assume that eon-u-ption is an activity in
which goeds, singly er by combimstion, are
inputs and in which the output is a collectiom -
of characteristics. Utility er preference orde-
rings are asswmed to renk collectioms of chare-
cteristics amd only to remk eollecsions eof goeds
indirectly through the ehnrlctoriutiel that th.y
possess® (lancaster, 1966,9.133).

Our centrel hypethesis here is that consUmeTS use ba-k-do-_;

posits in order te satisfy their liqnidity needs.

P
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Liquidity is assumed to be t.ho co-on chax-lctorittic of .ir

bank deposits. “Tonsumers' utilfty’thu renks liqnidity and
not dopoaits thuulna. '

The same approach eonld be dessribed in terms of & 'eon- '
smption t.hchnolog' comn-ors are treated aa 'producorc' of -
a consumption good called "liquidity" "and bank doposit:
input.a into the consumers’ prodnct.ion funct.ion. )

a’, The Utilitz anction , .
Following Chotty (1969), and only becsuse it si-plifu&)

the theoretical émlysis, we use here a constant elasticity to
scale p‘rc;duétio'n (utility) function which has the folioving

%

where }D is t.he“‘ffa/stiaity of . substituzion paruecor, D are

form: , o~

(3.1) o= O<o (n) P4 x (r Nnar )

demand deposits, T are }tine deposits,l-? is the net (of service
cixarges)v #nterest rate on- time doposipi, andolbandoq,are the
distribution parameters which have the falio-in'g form:

o= MPP,(v6) FT' , X+ == MPR-[L4sm)) -1
and are cloaoly related to eou\-on tastes., A changs in
t.astos, as to the ordorhg of B and 'r in U, will be rofloctod
in changes in%udo(-r which eomspoqd to the mew average and

Iz M T

. ‘mlyunchuthntioloflqmiuthmno/
near moneys ig concermed. Our structural equatioms aad the
derived demand functioms (for D and T) are ferent frod o
Chetty's. It is our view that Chetty's analysis is doficim
in explaining tho limk bctmn interest rate chnpa amd -
uqnidit’o - o

. -
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marginal values of D and T in the Mnton of U,
The foli&ing,auuptidu are made: ‘ |
(a) 'rhero are énly two types 6f bank dOpoiit;s, D and 1';
(bl Each type in (a) (within :ltulf) s ho-ogencous uu.h
rolpoet to size, turnover, o&c. oy

(c) x'D - 0 based on ého prohibition to pay int.rost on‘
dc-;nd dopoaitc. ‘ ‘ S ' T

(d) A1 ¢ouui-r- are identical. = - | |

~ The first two assumptions will be rolaxed-ihter oi. The
part-otcr ‘1;;; which appoars in equation (3 1) reflects a
somewhat modified dofinition of the lov‘l of liquidity o-bodied
in ewvery finnncial asset. -

The liquidity of an asset is usually defined 1n terms of
its holder's abil;ty to realise its face valus. Pierce (1966),
for example, claims that the ability to realise the face vtln.'
“of-an aaaot is a function of tho time elapsing between the de-

‘cision to aell it amd tho actunl selling lctivity, lnd the
" nature of the market in which this asset is treded.

Our modification of the above View is that the level of
liqnidity embodied in each asset is a function of both t;o o
ability of its holder to roaliza its fheo value and his
willingnesy to do so. This willingness is in turn & decreasing

fumction of the interest mola(yiold) detived frem thhamt

Which is assumed given for each consumer. The determinma-
tion of the met yield of bamk lisbilities will be disensood in

chapter fouwr.
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The higher the yield the lowar is the liquidity value of a.time
- deposit since otr M}to use it as cash (liquidate it)
docms&s as the opportunity costs rise’®, This decwease "16’"
s a:
S
o capturo this ol.ent in our liquidity generating fume-

: 1ndcpondont of our ability ta liquidate this um

tion ‘we -ultipliod time deposits by an arbitr-rily chosen

(doéﬂqnn‘j function in ry . ‘ =
The described conslniation- technology, cgnlt:lon (3A.1), rt-

presents Lancaster's simplest case in which the goods are in-

puts into the productiom of ome charlctoristie-m-oly; liqui- | -~

‘ d1ty. )

Thus equation (3.1) yields an aggrogat.o (U) -hich is the

~liquidity equivalent of a given level of deposits. This is the

m;mt‘. on an iso-product map or the utility on a profomeo llp.
.f_ochnological changes in the.pi-oduction (comsumption) pro-

cess which change the level of utility from a gin;l level and

composition of deposits, such as the introduction of Electronice

Funds Transfor Systems, eonld bo account.od for by adding a ahift

paremster to equation (3.1). .However, developments that change

" the relative importance of whe ¥arious deposits i the pro-

duction of liquidity;,; such as an increased awaremsss of the

use of cheques, ahonld&ouu w-htbpw_p

and CX; and thus i the shape of the iso-produch (imdifferesce)

) hd i

) I o~
miu?i-h: =;.eh iu:'céamh W
p a teo an 20

the level of liquidity, W:ul_mh
retes.,
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curves derived from the utility function described inm (3.1)1%,

b, The m't Constraint hS

In order to derive the demand fnnctions for time and demand
doposit.s fro-"oqultion (3.1), our representative consumer has
to have a given level of nealt.h awvajilable for inveSFnent in
these financial assets. ,

We envisae this decision as being made in two stages while
the third stage describes the allocation of a pro-detemined
budget uong D and T. .

In the first stage the saving-consumption decision is made.
We adopt here the Fisherian time-preference theory as an ex-

planation of this decision. This is illustrated in figure 3-1,

34 é: l
Yt () >

Figure 3-1 The Saving - Consumption Decision

‘ﬁ The shl : IR, Y. ’
pe of this iso-product curve is g r==—(P+15 - 5m3

where m is the rste of techniecal substitution between T and
D in the production of U,
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The consumer allocates hi_s expected two-period income
flow (yo »Y 4 ) between present (;a) and futuﬁ (c4) consumption,
given the 'market! interest rate r:, such as to maximfse his
consumption utility over the two periods.

Our representative individual saves yo'- ¢, of his current
income and his (accumulated) savings prdﬂgle the budget con-
straint for the second-#tage decision.

In the second-stage decision the allocation of savings
(the accumulated stock of pést s&vings and the flow of current
saﬁngs y‘o -co in figure 3-1) is made. One can think of this
decision in terms of maximization of a utility function wfxich
includes financial (F) and other (NF) assets, The yields on
these assets (rp &nd ry, ) and characteristics like ri\sk, pro-
vide the necessary paramenters for this portfolio decision. Our
representative consumer ‘vill allocate F* of hiﬁ (accumulated)
savings to financial assets sand NF* of his savimgs to all other
assets, (m

If we assume that banks are the only institution which
- supplies financial assets then H(-FB ) becomes the relevant
budget constraint for the third-stage decision,

If, however,there are other financial institutiens which
produce finamcial assets (all of which have probably a liquidity
compoaent in them), an explanation of the allocation of F* amnog
these institutions is nocesslfy. One such explanation might
be base;i on treating all financial institutions as one induystry
in which the demand for and supply of its output determine the
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aggregate level of financial assets produced and cohsuléd,’the
.share of banks, insurance companies, etc. is being determined
accorﬁing to theinr individual cost functions given'the "market
price™ of that output.

Another way of explaining the allocation of F* among banks
and other financial institutions is by using, agein, th port-
folio decision process described above.

For the aﬁalysis here it makes no difference whether the
allocation of savings among F and NF, and the allocation of F¥
among banks and other financial institutions, is a two-stage
decision or is made simultaneoﬁsly. |

We éﬁsume that there is a difference (aside from the liqui-
dity provided) between bank deposits and other financial assets
and thus P* is the level of wealth that will be allocated among
bank deposits. | |

The three-stage decisionvprocess Just described is based
on the following assumptions:

(a) The utility functions used in each stégﬁ are separable.

(b) There are no feedbacks from one stage to the previous
one (i.e., a change in the deposit yield does not affect the
saving-consumption decision). )

If these two assumptions seem too restrietive a more ge-
neral approach should be used. According to this alternative
approach, the consumer has one utility function defined in all
goo?g_gne of which is "liquidity®. For each of thesé goods

there exists a well defined production function describing the

/]
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inputs and the production (coxisunption) technology. The liqui-
dity production function is Specifi:ed in equation (3.1). |
Following this construction of the problem, the consumer makes
the allocation decision concerning all goods, including liqui-
dity, simultaneously. Given input prices, this decision yields
also the optimum inputs allocation among the respective goods.

The equilibrium solution of the two alternative systems
described above (given our assunptioris) will be identical. ,
According to the three-stage decision the consumer ﬁaximius
utility (liquidity) given a budget constraint, and according
to the simultaneous decision process he minimizes the budget
needed to achieve a given level of utility (liquidity).

It seems to us that the purpose of analjzing one component
of the "Grand" utility function-namely, liquidity is better
served by using a stepwise procesé which enablesus to focus on
that step wh{ch is of most interest to us.,

The budget cbn_straint that we get from the three-stage
analysis is of the form:

(3.2) P* = 4T = Fg

Given the amount of money the consumer wants to invest
in banks' financial assets (Fg ), he may choose to invest it
all in demand deposits, in this case Fg = D (and no income is
~ generated) or to inves't. it in time deposits in which case
| FB- T, or any combination, One may look on cash as a third
investment option out of this budget but this is not the case.
Accordimg to our analysis, the level of c#sh held \dll be

—

¥
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determined accérdihg to the “other™ (NF) assata—AIiocationvdo-
cision and thus it is not part of the financial assets alloca-

tion problen.

D.2 The Demand Functions

'After describing the relationship between bank deposits
and (the consumer good) "liquidity", and after analysing the
nature of the utiliﬁy function and the ?ﬁazeg constraint con-
cerning bank deposits and liquidit}, NO\BPOCGLd to the deriva-
tion of the demand functions for bank deposits.

As explained, (1 + nf )"1 appears in the utility fuﬁction
as a shift parameter representing the trade - off between the
deposit yield and its value (marginal product) in liguidity
production. )

In order to simplify the exposition let us define:
-1
(3.3) 2 = T(1+r)

Thus equations (3.1) and (3.2) become:

-1
(3.1)7 u -[qp(n)ﬁe + O(.r(z)'P_-], é

(3.2)' Fg = D+Z(l+ry-)

1

As will be shown, the analytical results derived from
equations (3.1) and (3.2) are equivalent to those derived from
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equations (3.,1)' and (3.2)°*.
The consumer maximizes his utility from bank deosits, in
terms of their l{quidity, subject to his budget constraint.

Forming the Lagrangian:
(3.4) G o F+ xri2)f | ag/-z[mzumf)-iraj

Differentiation with respect to D, Z and A yields the fo-

" llowing first order conditions for maximum:

| /> —p=
. (3.“)%:—}; o\D(D)‘P—I-O(—r(Z)ﬂ 4 IEPO‘D(D) P]'QZO

-/P-/

(3. l+b'L ' Xp (D) -{-D('rflﬂ fat.rfz fj (/“F)-O

g =—Fg+D+Z(1+F)I=0
Dividing (3.ka) by (3.4b) yi;lds the following:

(3.44) (_9_ (P“) 1\4.44 N

From Wwhich we get:

o D=7 (aler)is
e Z= D(%(#'&))-4p

Equation (3.2)' combined with equation (3.6) yields:



" -102 -

BN APt 7 R e
(3.7) Z—FB<O< ‘rj ,P+(14 r‘r)>

Equation (3.7) is the demand function for t.i-o doposits,
written in its general:form (3.7), it becomes:

(3.70) 7' :Z(‘xo,qr, r+,P, F,3>

As the transformstion between Z and T involves only rr
which appears also in the demand function for Z, the demand fun-
ction for time deposits cen be written as: '

o.m T &= T (<o, =y, ﬁ',f’ Fg)

The demand-deposits demand function based on the assump-

tion that rD = 0, can be presented s s residusl:

0.0 D= Fp (/]—,(E‘&Fl_ﬁlj’{fw+ﬁ)) )

Written in its generel form:

(3.8 ¥ — D(o<p >y i ,Py Fe)

The partial deriviatives for ‘the demand for bank deb.:lt-

are s followss

[_.Lm)/p,,w, 7@.&*&))/‘&,% L
Fa(/r%'r"“”)’/‘f(""‘—'ﬂ “>0

‘Since c'hh,; o-.mumh/ r > 0, which corresponds
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to a change in tastes in our ordinary demand function16. -

>

]
¥

(n)QZ — ;FB@’“g@E’/ﬂfﬂM 7:17-I> <0
() T L , ,

As much as the demand for Z is\eoncernod, rr stands for
the . "willingness™. component in our definition of 1iquid1t;;
The higher the interest rate, the lower is the value of time
‘deposits as an input in liquidity production. As far as the
demand for T is concernea, this effect nay‘be treated as a
substitution effect, At the same time, the increase in /4 pro-
duces also an income effect, people will demand more time de-
positb‘as the share of éxblicit income has increased. If the
positive income effelt is greater then the negative sub-
stitution effect we will get that (OT\ [drr )>0 ihich is

the "normal™ case, B

ﬁ

X p(I+1) 7/“‘? . |
(111)—0— C*.T/ H4 r)b >O

“This implies that as income rises the demand for'z'(and

thus for T) iucrd;sol.

1% g ' "
) The analysis assumes thltf)-l which implies convex iso-
‘quants, : ,

\-I\
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(1v) -S—:—FB(/ )(do('”ﬂ e ’*"’)a >0'

(')Wz //—4 [/C_f,

In order for demand deposits to be &8 normal good (the
dem8nd for which increases as income ;ncreaaes) we must have:
.R\ \/<:I—, ) j::> ,/7

which always holds since Xy ,O¢r, 6nd ry are all positive,

Thus we see that changes in the demand for bank deposits
are relit.od to income, \pricos, and tastes in the way predicted
by our stidndard consumer theory.

We can nov' illustrate the equilibrium position of our re-
prosonuitin- consumer according to 'tho‘» two alternative struc-
tures used. : . | x

When the liquidity prcduction‘ funetion is dﬁfined as fo-

llows (see equation 3.1):

U= f(o,7/r,)

and the budget constraint is (equation 3.2):
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PB = D+T

the equilibritT)solution is illustrated in figure .3-2,

-

Figure 3-2 Liqui‘dity and Consumer Equilibrium

The budget line has a slope of 45° since the maximum amount
that the consumer can allocate to demand deposits or time
deposits is equal to his income FB. The allocation implied by
point A is (D, ,To )1. - v

When the interest rate on time deposits goes up the whole

indifference (isoquants) map shifts upwards and to the right,

thus the vector (D, ,Ty) is producing less liquidity than be-
fore., This result eorresponds to the role .of ro+ in the uti-
1lity function as described before., As ro goes up, the value
of T in the production of U goes down and thus (To' Do) is
producing less liquidity than before, -

This point is further Qustratod in figure 3-3,



Figure 3-3 Changes in the Interest Rate and Liquidity

If the level of demsand deposits is held constant, an in-
credse in r4+ from rro to 7y reduces the level of liquidity
embodied in a given volume of time deposits (To ) from U to
U1 - .

To show the income and substitution effects dicussed be-

fore let us return to the model represented by equations (3.1)!

and (3.2)':

.
4

\ ' 1
1) g=[ opmF +ounF e

fho (partial) equilibrium solution implied by this struc-
~‘ture is illustreted in figure 3-4.

A
P
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Figure 3-4 Liquidity Production and the Income
énd Substitution Rffects

As r incresses from rro to ry,4, the solpe of the bud-
get line increases and the equilibrium level ofAliquig}t.k ach-
ieved via the given budget decreases from Uy to Uy

If we compensate the consumer for the increase in r+
(add an income that enable him to enjoy UO) he will -gve to
point C, thus decreasing his demsnd for time deposits (Zz).

On the other hand, if the income effect is positive and
strong enough, the new equilibrium, point K, would imply an
incredse in the level of time deposits held which is the usual
relationship implied by ( n)‘l'd/ 0 rr)20 ., -

This is only & partial equilibrium analysis since, as the
demand for time deposits increases and the demend for demand
deposits decreases as a result of the increase in r4 , the
banks will enjoy @ larger volume of excess reserves (assuming
higher reserve requirements on demand deposits than on time

i
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-

deposits)., At the same time, if the loan rate follows ry ,

the opportunity costs of holding excess reserves increas;.

Both changes may induce banks to increase the level of deposits

supplied and bring about further changes in prices and yields,‘
 To summarisze:

When the interest rate on bank d;posits rises, a given
Tewel and mix of these finsncial assets can "produce” a lower
level of liquidity than hefore, their value as inputs in the
production of liquidity IQ reduced. As a result of the in-
crease in the interest rate, the demand for the relevant de-
posit, as an input, iill'dgcrease. However, the increase in the
yield on that depos\t will cause an increésq in the demand for
that finsncial asset. Thus to say that an increase in the de-~
mand for a financial asset is associated with an increaso;in
its yield is to say that the income effect is stronger than the

liquidity (substitution) effectl7,’

D.3 Liquidity and the Transaission Mechanisma

The'analysis in the proviqns;ﬁgction'can be extended to
incorporate the macro i-plicatiggsgof a change in the yield.
of figancial assets, bank deposits in our é;ao.

As was explained, & given increase in the interest rato
on time deposits dih ases their value as 1nputs in the pro-
duction Jf liquidity, thus & givea level and mix of bank

I7
An amalogy can be drewn betwsen this case and the case of
a8 consumer who receives his income in goods.

L A
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deposits will produce @ lower level of liquidity. If we f%ﬁov
the view ¢hat the level of spending is associated with the
level of 1iquidity ("moneyness®) in the economy, we get a
further insight into the t.ranuissi;m mechanism-namely, ﬂ”iai

this/ increase in the yield on bank deposits, which rodnco)

the level of liquidity in the system, will i)mbably bring about
18

a reduction in the level of spending and income .

It has to be ho;ed that the relationship between a chlngo
in r+ and the level of liquidity produced was presented as a
_partial equilibrium ansalysis, and thus the relationship be-
tween a change in r+ and spending and income fight. be less
immediate than presented. '

This view of the trensmission mecha is not eqn.xi»valeng.
to the Keynesian money-interest rates-inve nt channel, tlf.{ir-
ding to which an increase in the money supply vili, through
liquidity pi‘eferonce, lower "the" interest rat.o19, this re-
duction in the c;ast of borrowing will stimulate investment
which will raise income through the multiplier mechanism:

N T 1T oyt
As we center the analysis on liquidity and not on X, let

us repalce M by U. Our view of the trensmission process will
thus be: -

17
1 testable proposition based on this view is whether the
income velocity of l2 decreases as ry increases.

19
Vhich may differ from the interest rete we focus the ana-
lysis on. :

=
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The ma jor difference between these two approaches is that

in the Kkeynesian system the change in the money supply initiates
the chénge in the level of income through a change in the in-
terest réte. In our system, 8 change in the net interest ratezo
initiates the change in the level of liquidity, which is consi-
dered here as a more appropriate aggregate than money as much
is the determination of Y is concerned.

The same point can be extended to the comparison of the
monetarist view on the transmission mechanism with our analysis
"The px;ocou following an exogenous change in
the supply of monay begins with changes in
the prices and yields of financial assets and
spreads to nonfinancial assets, These changes

in the prices of financial and nonfinancial
assets influence spending to produce new
assets and spending on current services. At
the same time, these changes alter real wealth

of the public relative to income and thereby
affect consumption”(Park, 1972). '

The exogeneous shock in our system is not a8 change in the
money supply but a change in the net interest paid by banks
which causes a change in the level of "money"(broadly defined)
in the system. In addition, we are extracting that part of M,
(or My.....Mn) that reflects its contribution to the lovol.of
liquidity amd not just "declaring®,. following monetarists, that
T should be part of the definitiom of money.

[ 4

i : ‘ ' .
' Due to a change im benks' costs for example. .

L 4
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 However, these differences do not ‘exclude the pdrtfolio
adjuﬁt-ent process from taking place; neither do we deny the
impact 6f this process on Y as stipulated by the monetarist
approaéh. When the interes§ raﬁe on time deposits changes,
consumers will change their deposit nii and may also charge
their desired level of (total) financial asséts thus causing a
chain reaction which works itself out from financial to real

assets, and to the level of spending and income.

D.4 Deposits Heterogeneity -

We have carried the analysis in terms of only»tno types
of deposits-namely, time and demand deposits. We also assumed
that each,type, within itself, is/homogeneous. This homo-
geneity refers mainly to three characteristics of bank deposits;

(a) Size ’ .

(b) Activity or turnover

(¢) Mix (the composition between regular chequing accounts
and special accounts, loﬁ; ahd short term ii-e deposits, etc.)

If bank deposits are heterogeneous with respect to_these
and other charecteristics, the two-deposits type model will be
inadequate., Each chlr-ctori;tic determines & unique type of
deposit since each charscteristic implies different costs of

production and thus a different nest yieleI. This means that

‘ZT g

A high tyrnover i-plica relativoly hi;her costs of pro-
duction to the bank, and thus a lower net yield to the deposi-
tor which reflects tho higher degree of liquidity of this type
of deposit.

¢

P

N e s Ll e L B sl LM ) e



' N - 112 -

_ [
the value of each deposit in the liquidity production process

is glso affected by its characteristics.

This brings us to conclude that when demand and time de-
posits are themselves heterogeneous with respect to various
characteristics, this division (into time and demand deposits) - .
become meaningless., In this case, & subdivision should be made
according to\the different characteristics, and the demand func-
tion for each sub-group of deposits should be specified.

' In order to keep our model as compact as possiblé we will
continue to assume that each type of deposits is homogeneous,
and thus the demand functions already derived represent the
demand side of our model. The theory presented here éan; how-
ever, be extended in an oSvious fashion to incorporate a finer

breakdown of bank deposits'into such sub-groﬁps.
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E. Summary

In this chapter we focuse?’ga;ﬁggtention on the following
4

I

two topics:
(a) The definition of bank output.
(b) The nature and. characteristics o{‘£ﬂe demend ‘func-

tions facing the banking firm.

LN

) Bank output is defined here as liquidity where by this
we mean all the nonpeéuniary returns from bank deposits.

We explained how banks' value added, the level of liqui-
dity they provide, and the volume and structure of their liabi-
lities are related to each other, W% éxplored the conditions
under which ;oncentrﬁtiqg on bank liabilities provides an appro-
priate method for analyzing the level of bank output.,

In the second part of this chapter we presented the form
and structure of the demand functions for bank deposits, based
on our centrgl hypothesis that these deposits are inputs into
a liquidity production process. It was shown that these demand
functions have the same structural fdﬁr as the demand function
for any other good.

The net yieldson bank deposits play & central role in our
theory of financial intermediation. In this chapter we ana..
lyzed the impact of changes in these yields on the level of
liquidity supplied. We also demonstrated the implication of
our theory of interest rates and liquidity for the understan-
ding of the association beiroen income and money.

As these interest rates are co-determined by consumers'

N\
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preferences and by the producers' (banks) cost structure, it
is essentiﬁl to develop the supply side of the model in such

a way tha; will enable us to understand the pricihg policy of
the bankihg firm. This is done in the next chapter,

N
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CHAPTER & -

THE SUPPLY OF BANK OUTPUT AND THE
EQUILIBRIUM OF THE BANKING FIRM

Kt Bt e o a bl e ot
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.. A, Introduction

The central hypothesis behind our analysis of the demand
for bank output is that, aé‘éxplained in chapter 3, consumers
use bank deposits as inputs into a "monejness", or liquidity,
production process. Thus the final good demanded from the
banking industry may be viewed as ;iéﬁidity rather than de-
pesits. PFollowing the same reasoning we wa;t to suggest as
the contra},hypothesis of the supply side analysis, that banks
are producQFQ of moneyness, or liquidityl. They produce this
good indirectly byzproviding the public with various deposits,
each of which carries a unique degree of liquidity. By aggre-
gating the liquidity ";quivalents" of these deposit.s2 we get
a measure of bank outpui. |

Thus a supply or cost analysis of banks should be made in
the light of the -assumption that &all bank deposits have a
common property. The} all serve as liquid assets.to some de-
gree, and what is usually considered to be a deposits - pro-
duction analysis becomes here alliquidity - production study.

The discussion ;p this chapter is centered around the
three issues which were previously identified (see chapter 2)
&8s weak poihts in the existing banking theory. .

Those issues involve:

-

(a) Production costs and the operation of the banking

1

For a discussion of the arguments for that definition of
bank output see chapter 3, section C.
2

See equation 3.1, chapter 3.
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firm. . ‘ . | . | %
(b) Th€\properties of the banks' adjustment procsgé to o
changes in the 'givens', ‘
(¢) The market struct;re of the banking industri.
The analysis of these three issues provides ﬁhe foundation
for the supply side of our model of the banking firm, and en-
ables us to examine the effects of changes in the "givens" on
the equilibrium position of banks.
fhis chapter presents two mutually exclusive assumptions
about the technological characteristics of the banks' pro-
duction process.
‘ (a) All deposits are produced via the same production
function.

-_—

(b) \ﬁach deposit is characterized by a unique production

-

- process,

The analytical differences, regarding the equilibrium of/ the
banking firm, arising from these differing assumptions are
discussed. '

In addition to a pure supply analysis (sections B through
F) this chapter adresses itself to the previously discussed
(see chapter 3, section A) link between banks' costs and the
level of liquidity in the economy. '

In two digressions (sectiond F.3 and Hy) we describe:

'(l) Some analytical properties of an alternative approach
towards the definition of bank output. _

(2) Some recent developments in U.S banking as explained

b pn § AR IR AT s e A
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M"u,

B. Banks and Competition
e

As mentioned in chapter 2, one of the common problems of

existing models of bank behavior is the lack of a consistent
view of the competitive environment of the bankig firm. The
most~frequently used framework is that of perfect competition
(see Kareken, 1967; Klein, 1971; and Pesek, 1970), although
banks as monopolists, in the deposits or assets market, is also
not uncommon (see Sealey and Lindley, 1977; and Towey, 1974).

We could not detect any analytical effort to justify the use of
either of these alternatives. We therefore conclude that either
this poinﬁ is considered obvious in these studies or that analy-
tical convenience dictated the use of an "appropriate" market

structure.

In this section we want to put forward the idea that there
is a plausible case for the charscteriszation of banks as
monopolistic competitors in the output (represented by their

deposits)market.,

The characteristics of this market structure as described
by Leftwich (1973,pp. 289-290) are:

*There are many sellers of the product in an
industry characterized by monopolistic com-
etition, and the product of each seeler is
gn some way differentiated from.the product
of every other seller,.. When the number
of sellers is large enough so that the ac-
tions of any one have no perceptible effect -
upon other sellers, and their actions have .
no perceptible effect upon him, the industry
becomes one of monopolistic competition...
Product differentiation leads some consumers
to prefer the products of particular sellers
of these of others, Consequently, the demand
curve faced by an individual seller has some
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downward slope to it and enables the seller
to excercise a small degree of control over
his product price.”

The crucial statement in this quotation‘is that somé con-
sumers will prefer the product of a particular seller. In our
case, some consumers may prefer liquidity “bought". from bank A
to that "bought™ from bank B, This preference may be based
on some real or imagined characteristics which distinguish B}
bank A's product from bank B's, and which determine the ‘
relative qualitj of monetary sefvices expected from the various
private moneys (bank deposits).

One can consider three different dimensions to the quality
of gh; monetary services derived from deposits held with a
certain bank., These three dimensions give rise to what might
be termed consumers' confidenee in that bankB.

(a) The first dimension refers to the price level in terms
of the private money held (in a system of -ahy different
private moneys). The higher that pricé level is in comparsion
to the one expected when the deposit was made, the lower is the
value of the -onotary services derived from that money. In
general, the greater the price stability,in terms ot//'specific

T

private money, the greater is the confidcnco in thlt\e/nk

(b) Th8-second dimension refers to the degree ree of 1liqui-

dity and solvk?cy of a specific bank. The hife,ffgho perceived
degree of liquidity and solvency in comparsion to the one'

3 :
Some of the arguments here follow Klein (1974).



- 121 -

expected when t the higher is the value

of the monetary se s derived \from that money. The sounder

the bank's liquidity‘\position, thé lower is its default risk’
and the higher is the degree of \¢onsumers' confidence in the
ability of this bank to perform its duties (among which is the
conversion of privape money into government money).

(c) The third dimension refers to the general degree of
satisfaction derived from a certain private money. This degree
of satisfaction is a function of all;the components which
determine the quality of monetary services from a certain
pri;ate money, aside from stability and liquidity, i.e. con-
venience, prestige, etcy, The higher that degree of satis-
faction, the higher is the value of the monetary services
derived from deposits held uiﬁh that p:nk;

Each of these dimensions gives rise to the ability of
banks to affect the degree of consumers' confidencé 1A the
absence of any discrebancies between the expected and realized
quality of their output. In other words, the,existeﬁce of
consumers' confidence vhiéh c#n be manipulated by banks by
improving their safety devices, i-pfoving the quality of |
management and workers, more inteasive branching otc;,'accounts
for a downward Slﬁpfig,d;lﬂﬂd function fhgig{ each bank. -
¥hen the number of banks is "large enough"‘thé market structdre

becomes that of monopolistic co-petitién;

b . 5
Russell (1975,p.42) claims that this makes monopolistic
competition in banking inevitable. _‘\\\\__,

AN
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Ld

There i§, however, an important difforence between‘
dimensions type (a) and (b) and dimension type (c). ’
Dimension type (a) pléys a role only in a system where
banks have the power to produce dominant money {currency).
The moment the government takes over this function, price
stability becomes a function of govérnnent actions and not of
private money production, | | _
Dimension type (b) usualiy only plays.a role in systems
where deposits are not insured or where the government does
not guarantee them in any formal or informal way. This
situation is rare and thus consumers' concern About bank liqui-
dity has a very minor effect om their decision w@th regard to
the bank they choose.
Thus cq;rentli, dimension t}pe (c) is almost the only one
pertinent to consumers' attitude towards bank output. Is there
a difference between the role of that dimension :ﬁ;n "noney"”
15 the p}oduct and when any other consumer good in the subject .

of theranalysis? Are wi:hot concerned about a potential

discrepancy between the 6xpected and realised level of “cooling

s

services® derived from a';q;rggoritor we bought? The answer
to these questions is a ;afier of de;fe; rather thah of sub-
stance. However, in our view, it is sufficient to permit the
conclusion that monopolistic. competition is the most
appropriate structur;rfor describing the competitive environ-
ment of the banking industry. | |

«‘, Following Klein (1974), we want to suggest that money is
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@ product with essentially infinite costs of detorﬁining a
quality by direct inspection of technical characteristics.
In _ot.hor words, consumer goods can be differentiated according
to tbe costs (direct and indirect) involved. in the deter-
mination of their quality'by direct inspection. The highoi'
those costs are the higher becomes the probability that the
producers of-those goods will incur costs in order to establish

a "brand name" vbi;ch will permit consumers to costlessly dis-
5

tinguish between the output of the competing firms’,

In that the homogeneity of output is a necessary con-
dition for the existence of perfect competition, the creation
of a brend néme implies a less than perfectly competitive \
structure, We do not claim that bank deposits (money) are ’
the only product with high costs of “"quality determination"®
but we suggest that the higher these costs, the greater is
the likelihood that the industry is engaged in momopolistic ™™
(or oligopolistic) competition. Since these costs in the
case of money are very high, perfect competition could hai-dly
describe the market structure of that industry.

To susmsrise: in the absence of govermment monopoly
over the supply of currency and of any formal or informal
deposit insureance scheme, banks are, 8lmost by the charac-

teristics of their product under these conditions, monopolistic

This reminds us of Alchian's (1969) explanation of price
rigidity by the existence of informstion costs faced by conm-
sumers. The higher these costs the stronger 1s the incentive
to create a "brend name"”,
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competitors: If these conditions do not hold, there is still

a high probability that some kind of monopolistic co.pot.ition :
best describes the banking indust.\r\y{a market structure. '

The dor‘intion of this conclusion is independent of the
empirical phenomenon of govermment controls over banks. It
‘mdy be noted however, that shese controls make perfect com-

petition in this industry impossible.
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C. The Bank's Marginal Cost Curve

In this section we want to suggest that the banks'
marginal cost function is upward sloping &nd thus that the
size of banks is determinate. This determinancy is a pre-
condition for a meaningful analysis of banks' equilibrium and
for the analysis of some of tﬁe dynamic aspects of bank
behavior.

It is often claimed that the marginal cost function
(which is #lso the firm's supply Yunétion in the case of a
perfectly competitive industry) of nominal balances should
have the shape of a rectangular hyperbula. Gurley and Shaw
(1960,p.255-256) present this idea as follovsé:

"Assume that commercial banks are in real profit
equilibrium and that all real veriables in the
economy are a8t equilibrium levels. Now suppose
that commercial banks, for whatever reason, pur-
chase additional nominal bonds and create addi-
tional nominal money. Growth in nominal money
raises prices of current output, money wage rate
and nominal bonds equiproportionally. Since
money is assumed to be neutral, the bond .rate
of interest and other reel variables are un-
changed by this nominal expansion. It follows
that the banks' nominal revenues, expenses and
profits rise in the same proportion &8s nominal
aoney, leaving real profits as they were.

. ' Bank expansion has affected no real varia-
ble, including real momey desired by spending
units and the reward from spending units to
banks for financial services. The neminal sise
of commercial banks is adveatitious. This means
that nominsl money and the price level are ipde-
terminate. It matters to no one, including the
banks, whether some index of nomimal money and
the price level is 1,100 or 1000. HNominal money
is subject to no rational rule and is free of
guidance by any hsnd, visible of invisible.®

)

here.A 3¢To required aad/or desired reserve ratio is sssumed



- 126 -

If the demand for nominal balances is also assumed to be
e rectangular hyporbula7 the sise of the banking firm (whether
it is a monopolist or a perfect competitor) is indeterminate.

Contresting this conclusion with the empirical evidence
about the determinate size of the banking firm, forces us to
modify this theory of the rel;tionship between bank costs and
‘their level of output.

In what follows we will claim that the unique character-
istics of the banking firm and the nature of its output, imply
&n upward sloping marginal cost function rather than the
rectangular - hyperbula shape predicted by the neutrality of
money proposition, it follows that bank size is determinate.

Pesek (1970) identifies two conditions which are necessary
and sufficient to explain the rectangular - hyperbula shape
of banks' marginal cost funetion;

- (a) There extsts only on; monopolist/banker such that
the firm's and the industry's marginal cost functions are
identical.

(b) There exists only one kind of money.

When the banking system consists of one bank only, then an
increase in the money output (%adding seros®™ by this banker)
would have a proportional off;ét on Ebo price level and4all
the resl variables (including progits) will stay the same.

For a discussion of this issue see Johnson (1972,c¢h.l1l5).
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This i8 illustrated by the curve SS' in figure i4-1.

kLo

|
| 5
I M
Mo M,
Figure 4-1 Banks' Supply of Money Function -

The Neutrality Proposition

However, when there are’n banks in the system (which
together have a monopoly over the supply of money), the increase
in the quantity produced by each bank (from qo/n to Zlb/n) is
expected to have a much smaller effect on the price level. In
the extreme case, there would be no effect at all on P, 1In
this case the function describing the relationship between
P and the quantity of M produced by that bank will be AK in
figure 4k-1. When we describe the quantity sqppiio&‘uith respect
to the bank's costs then, on the assumption of decreasing
marginal productivity in the produetion of bank money, we get
an upward sloping supply fumction.

As to condition (b), the existence of govermment momey and
private money side by side implies that (even with the existence

’
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of only one bank) there will be a desired mix of these moneys
in private portfolios. Any effort to change this mix by the
private bank, implies an increased outlay on advertisement etc.
If we assume again decreasing marginal productivity of bank
inputs we would get an upward sloping cost functiona.

As an extension of the previous arguments let us consider
specificallyone input which is central to the bank8§'production
process - namely, reserves, Let us assume that both the level
of high powered money and the cash to deposit ratio are fixed
Under these conditions, when one bank wants to increase its
output it has to attract reserves from other banks, thus it has
to offer @ higher price (interest rate on its doﬁosits). So,
considering this input only we get, again, an upward sloping
-arginal cost curve for the individual bank,

. To summarize: A unitary elastic cost function can charac-
terize banks' supply-for money function only under the (ollowing

unreslistic assumptions, part of which are necessary and part

of which are sufficient. ‘

(a) Banks' costs "do not matter™.

(b) There is only one bank in the system.

(c) There is only one kind on money. Specifieally, there
is no distinction between high powered money and bank money.

Analyzing banks as producers of money and not as using

T
Por this point see Pesek (1970,p.377) and Moore (1968 ch.
7). NFoore's anmalysis is on the broader impact of finlncili

intermediation.
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their "pen's fountains®™ to create this good, implies that
capacity limits, real faqtor costs, competitive considcrations
etc., determine the shape of their cost function, just as is the
ceése with any other industry.

In other words, the fact that it is costless to "add a
zero" (increase the nominal guantity of money) impleis nothing
about the marginal costs of producing real cash balances (or
monetary services), This distinction is often ignored in the
optimum quéntity of money literature.

Concluding that the bank's marginal cost function is upward
sloping implies that the sisze of the bank is determinate evea
if the demand (for nominal balances) function is unitary elastic.

The determinate size and the upward sloping marginal cast
function of tge banking firm, enable us to apply the standard
micro theory for ana ysing the cost structure, equilibrium,snd

some dynamic aspects/of bank behavior.



- 130 -

D.: The Industry's Marginal Cost Curve

When an industry is engaged in monopolistic competition,
which it was suggested above is the market structure that best
describes the ecomomic environment of banks, the construction
of an aggregate cost curve is rather an unsatisfactory practice
for two reasons: -

(a) Product differentistion makes the unit sold by one
seller somewhat different from that sold by another one.

(b) No single price prevails for the differentiated pro-
duct of this industry, the different prices will depend upon )
consumers' judgment with regar&\to the comparative "qualities"”
of the diffefentiated products,

Thus, the market as a whole exists, but &8 meaningful dis-
cussion would be better served by analyzing the single producer,
and describing the "market" in linguistic terms only.

Each banking firm, and the industry as a whole, is subject
to @8 minimum price constraint on its demand deposits. This is
8 result of the convertibility clause which makes it mandatory
to exchange $1 of demand deposit for $1 of cash. In order to
show the implications of this constraint, let us assume that
there exists some representative price for this product across
the industry.

Bapirical cost studies such as Benston's (1965 and 1972)
and Bell and Murphy's (1968) suggest that there are economies of
scale in producing demand deposits. They may arise from (pec-
uniary) externalities like a reduction in\tho service charges
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\

per unit of computer tine9

as a result of (real) economies
of scale in the computer industry. It is also possible that
within a certain range of output there are real economies of
scale in the banking industry., If we combine the minimum price
constraint with a downward sloping "Industry Wide Changes'lo
cost function implied by the existence of economies of scale,
we reach a result which is somewhat counterintuitive. (For a
through discussion of this issue see Friedman, 1976,pp.92¥101).
This point is illustrated in figure 4-2 which rebroducos

Friedman's figure 5.11 on page 10l.

L
X Qa Q Q" &

Pigure 4-2 Economies of Scale and the Minimum Price Constraint

10 Or EFTS equipment.

The long run merginal cost fumction which takes into
account changes in input prices which result from changes in
the demand for inputs by the industry as a whole.

4

]
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Using Friedmand's analysis (pp: 100-101) of this point:

"Let SS be the (Industry-Wide-Changes) supply
curve, DD - the demand functiop,and OP the
minimum price legally enforced =, Since at
this price the amount demanded... (Ogd; i
greater than the amount supplied... (
might appear that there is no problem of ra-
tioning the amount demanded amongg suppliers
eager to produce the larger amount at the
legal price. This is, however, falge as can
be seen by supposing, tentatively, that only
0Q'is produced. In this case the price would
not be OP' but OP®™ since the eager demander
would bid up the price. But if the output
of the industry is 0Q', the individual firms
will be trying to adjust in light if the ma-
rginal cost curves that correspond to the
technical conditions and conditions on the
factors market a8ssociated with point N' on
SS. To each separately, the marginal cost
curve rises and so the sum of these mérginal
cost curves (C_MC') will rise.

Accordingly, if the industry's output -~
were OQ' and the merket price were OP" indi- :
vidual firms would try to produce more than
0Q'... The attempt of individual firms to ’
expand output to P"R' would have two effects:
the actual expansion in output would (1)
lower the price becsuse of conditions of de- -
mand and (g) change the technical conditions
and conditions on the factors market in such
& way as to shift the marginal cost curves to
the right, when price had fallen to the legal
minimum, OP, output would be 0OQ, but at this
output technieal conditions and conditions on
the factor market are these associated with
point N on the supply curve.....individusl
firms think they would like to produce an out-
put of OQ"... This analysis illustrated how
it is that whereas to each indiyidual producer

separately his supply curve shows the maximum

11

In our case this price may or may not be equal to the value
of $1 of each in terms of a basket of goods. This depends on
whether there are service charges on demand deposits and whether
arbitrage costs (between cash and bank deposits) are sero.
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amount he will be willing to produce... a
negatively sloping curve for the industry
shows the minimum quantity that would be

supplied at each price." -

Thus, empirical findings of the existence of econoni;;P
of scale in the banking industry12 (adjusted for our concépt of
output) might suggest that the quantity of money (liquidity
services) produced by the banking industry, is the minimum
amount that will be produced for a given price, not the maximum
amount as is suggested by the deposit multiplier theory of money
supply determination.

Aside from any theoretical importance of this issue the
question is whether the "indusﬁé&-wide-changes" MC function of
the banking sector is really downward g}oping.

As mentioned before. it looks as ;f capital (computer, EFTS
equipment, etc.) may explain the existence of pecunisry externa-
lities in banking. However, there is an input} bank reserves,
which is used only by banks and may be responsible for
pecuniary diseconomies in this sector.

Labor and capital are necessary but not sufficient to
produce deposits and thus liquidity. Bank resérves are as
important in the production process. Even though this inputA
is unique to the banking industr713 it is also used by consumers
as 8 substitute, to a ce;tain degree, for bank money. When the

monetary base is fixed, any imcrease in the total output of

12
" See, for example, Bell and Murphy (1968) ch.i.

For a discussion of this point see section B.
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the benking industry reflects, according to the -?ltiplior
theory, a decrease in the C/D ratio (given the exéess re-
serve ratio). This decrease is a result of the higher
opportunity costs of holdiné cash, It is equivalgpt to a
higher input facing the banking industry and con;titutes

a pecuniary diseconomy.

To summerise, & downward sloping MC curve for the banking
industry, combined with a minimum price constraint, renders
inappropriate the simple deposit multiplier theory. The maximum
amount of money suggested by that theory is not produced.

It is fruitless to speculate whether the "industry-wide-
changes" supply function of the banking industry is doungzrd
sloping and thus whether or not "Friedman's™ case applies to
it. ﬁ6d70r, even if this should not be the case it does not
contradict the empirical findings of s;reral bank cost studies‘
(e.g. Benston, 1965; Bell and Murphy, 1968) which conclude
that economies of scale do charecterize the banking firm.

These cost studies refer to short run cost curves (fixed
input prices) while our analysis deals with long run (industry-
wide-chaanges) marginal cost curves, |
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E.. The Role of Reserves

- ¢

Bank deposits are produced by three factors of pro-

duction, capital, labor, and[geserves (plus other "raw

material . -

It jgn hardly be disﬁuted that most bank emplyees do
not constitute a specialized group of workers, nan{:of them
can fit into jobs in almost any other ;ervice induﬁéry.

As far as bank machinary (capital)'is concerned, its
uniqueness may be thought of in terms of the level of
activity §or customer, in co-parisoﬁ to that ratio in‘othor
service industries, biut this characteristic does not make
the type of capital used unique. Thus it can<be said that
banks compete for ih;se factors in the nstion-wide market
(or in regional markets in the case of labor) and that \\\\/
rents and wages are given as far as the banking firm and -
industry are concornodlk.

The third factor of production, reserves, is unique
in the sense that other producers do not compete with banks
in a 'reserve market'. This is not to say that other pro-
ducers do not use money as a factor of progduction, but,
unless these prodncors use cllh for these purposes, this
money is itself produced by banks (with the use of reserves).
This uniqucnons‘of bank reserves deserves special con-

sideration.

pUN
Bell and Murphy (1968) reach the same eonclus:lon c)vn
though their reasomns are differeat.
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It has to be noted that bank_reservés should not be
indonéified with currency acguirtd from the ‘public in ex-
change for a primary dcposit: Reserves can also be ihfreased
through the acquisition of deposits \i;"t.vh the cupral‘bhnk,
either by selling government bonds or)by bbrroving (using the
discount window). They m8y also be increased via a direct
switch of deposits by the govprﬁnent'fron‘the central bank.

As we want to pursue the analysis in terms of a fixed mometary

base, we will constrein ourselves to the case of acquisition
d\}f cash form prisate depositors. In what fol;ova we examine
~ two aspects of bank reserves: ‘government control and the role
of this factor of production, and the unique role of re-

\

serves in banks' production process.

E‘!' Government Controls and Bank Reserves

It is hard to conceive of a reserve market in the regular
sense where a marginal caost curve of producing these reserves
intersects with a demand function t9 determinge the equilibrium
pfic‘. This difficulty arises from the ambiguity of the costs
of production of reserves. . '

ft;e direct cost, (pm and administrative costs) to
the govermment of increasing the quantity of currency and thus
of bank reserves, is n.gligibl,, Thus we don't get an up-
ward sloping supply function, nd when the system is not con-
trolled the optimwm quantity of money should be at the point

where NC-MR=-O.
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On the other hand, if bank reserves (not only currency)
are a8 function of a legal reserve requirement, which itself

is derived from some policy targets like full employmsnt,

" price stability, growth, etc., the social cost of producing

reserves is positive and can be measured in terms of the
opportunity costs of not achieving these targests. Should
these costs be of any importance to the banking firm?

Government (mscro) consideretions have an sdditional .

 impact on the micro analysis of the banking firm. It is often

clai.odls

that reserve requiements constitute merely an excise
«tax on private money production. If tﬁo government imposes
this tax just to creste consumers' confidemce in banks, then
government controls only replace private decisions. However,
if the legally imposed reserve ratio is higher than the one
which would be the outcome of an unconstrained private
optimisation process, then these “excess” reserves cén not
represent a factor of production from the bamk's point of
view, but rather a tax, ‘

As the single producer of private money is at the center
of our sanalysis we wish to concentrste on his ‘considerstions
and bebavior, thus 'social costs' do not play s role here.
The cost of reserves for the individusl bank is the revenue

forgome (imterest and service charges), a concept which will

I
Ses, fer emsmple, Kleia (1974).

- . EES
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be further explained in the next section. This will constitute

the price. for banks tyeding in excess reserves.

E.2 Bank Reserves and the Production Process

 Bank reserves are a factor of production which, together
with labor and capital, is used in the production of deposits.

Lebor and capital alone sre necessary but not sufficient
to produce bank output. Although banking theory recognises
the role of reserves in banks' operation, to the best of our
knowledge no cost .nudy incorporetes it in the estimated cost
and production function.

In what follows we analyse the oxplicit. role of reserves
in the bank's production procou.

" When £ primary deposit is purchased, the depositor ex-
changos'nums; an input, for the finsl output. The factor
payuut. in this cese is the interest the depositor receives.
This (and our view'® that interest payments are necesssry
to retain a givem level oOf reserves) enables us to regard
these interest ply-uts as being .ldo on behalf of the re-
‘uma rcqutrod as upm to the producuon process.

By the utm of bnk opctiuou, the desired reserve
retio is less theam ome, and therefore the reserves used to
m'mmm‘t—y.ﬂnhwh*oﬁw‘l |
certain vnl-. of secomdary deposits. The 1.0.U's exchanged

-~

b () - : 5
Por & discussioca of this poiat see chapter 3, section
Cobhe ' ‘ - ‘ ’ S
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by dedbtors for their secondary deposits are not by themselves
& factor of production, but are a legal (or commercial)
necessity which accompanies the physical production process.

Implied by this snalysis is the view that aside from
th{ direct role of reserves in the production process of the
banking firm, they may also have an indirect effect on the
level of bank owtput. |

After & primesry deposit has been sold in exchange for
reserves, the bank heas to make a decision about the further
use of this input. It faces two alternatives with respect
to this decision:

(a) hold it as excess reserves,

(b) produce secondary deposits.

The finsl decision will be madé according to th§ larginll>
costs and benefits of each alternative.

A decision to hold the acquired level of reserves, or
part of it, as 'excess' ressrves and not as required reserves
(not to be loaned up), should be explained in terms of the
direct benefits which arise from holding excess rf::{;:fi,
These benefits resemble those from holding inventories.

The direct benefits may be described in terms of a lower
probability of a cash deficiency, and thus a decresse in the
expenditures due to the penmalty on cash deficiencies. In

this sense excess reserves play the role of ® buffer stock
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like any other inventory, although this is.an invantpry of

inputs rather then of the final product.

In the absence of deposit insurence, the level of excess
reserves’held by a bank may also affect (sophisticeted) con-
sumers' decisions as to where to purchase their deposits. Thus
excess reserves may affect the level of future outputl7.

This view about bank reserves and their role in the pro-

duction process is illustrated in figure 4-3,

() (b) c )
SSD C(’)
/

=

l |
S D!o ?&4 b

Figure L4~-3 Bank Reserves and the Product{on Process

o¥|

In panel (a) the interest rate on deposits (77’i2“§::.r-
mined by the intersection of the supply funetion If reserves
Sg which is also the demend function for primary deposits,
and the demand function for reserves Dg, which éb«lssulod to
depend on the market loan rate Ty s given the bank's production

costs.

17
Por this argwment see section B,
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The bank acquired OR, of reserves which it may keep as
'excess' reserves, or as 'required' reserves when it elects
to sell secondary deposits.

Panel (b) presents the process according to which the
bank decides upon the two. alternstives mentioned. The curve
q'ql8 describes the relationship between the revenues forgone
per unit of excess reserves (opportunity costs of holding
reserves), RV-SC+rL4F (8C-service charges), and the required
reserve ratio qug . The upper limit of this retio is 1. The
lower limit is EE; the minimum fraction the bank wants to hold
regardless of its opportunity cost (Rq may be close to sero).

After the desired reserve ratio (Rqo) is determined the

bank allocates its reserves (ORO)lannog vault cash or deposits
with the central bank (Rqo'ORo) and secondary deposits
((1-Rqy): ORy=SD,). Secondary deposits are assumed to be trans-
ferred to other banks and thus constitute reserves for them.
This allocation is described in panel (c).

If the interest rate on loans,which is as;u-ed.giVQn, in-
creases from r;, to r;,, pansl (¢), the demand function Dy
in panel (a) will shift upward and to the right because the
value of the marginal product of reserves has increased. The

interest rate paid by the bank will increase to Ty and the

be:3
19

This curve is defined for a given structure of deposits.

For simplicity we assume a sero legal reserve requirement.
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equilibrium level of reserves acquired by the bank will be ORl

in panel (a). If we assumer that AT <4rL2° then the re-
venues forgone increase to BYl in panel (b), and the desired
reserve ratio decreases to Bql.

These two effects increase the equilibrium level of
secondary deposits 3014 from SDy to SD, in panel (e).

Figure L4-4 illustrates a change in consumers tastes and

its impact.
() (b) (c)
N v RV ! r /
1 .S'R 5 : SSD(SR)
S
R
-': RV, /559(51)
B ]\ .
A D) [ .
— | | . |
R}TRO R 2 hﬁ Rqa 4 ?q SD, SDo >0
Figure 4-4 Bank Reserves and a Change in Consumers Tastes

If consumers, for some reason, offer less reserves at each

interest rate tb banks, the supply (of reserves) function
shifts to the right (S'p). This brings about an increase in
the interest rate paid by the bamk to r, and a decrease in the

20 -
The analysis won't ch-n,ge much for the cassesAr:< A rpe

~

|
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equilibrium level of reserves (primary deposits) from OR,
to OR,. Assuming thatAr =0, the revenues forgone decrease
to RV, and the reserve ratio increases to Rq,. At the same
time, the level of secondary dé}osits offered at each loan
rate decreases because of a 'quantity effect' , a decregse in
the supply of reserves to the bank. Thus the supply function
of squndary deposits shifts to the left and the new equili-
brium level of secondary deposits produced will be
SD,™ OR,*(1-Rq,). ‘
y

To summarisze; changes in cost and revenue parameters
m8y have two effects which codetermine the quantity of total
reserves acquired and the fraction used to produce secondary
deposits. These two effects are; ) 7

(a) The "Quantity Effect™ - as the supply of reserves
shifts, for one rea&son or another, the quantity of primary
and secondary deposits will change. o~

(b) The "Substitution Rffect™ - as the opportunity costs

of holding cash - reserves change, the desired reserve ratio

| will .change, thus affecting the quantity of secondary deposits
produced without affecting the level of priméry deposits.
. When bank reserves are incorporated in such @ way into
the bank's production process, interest payments made by the
bank -should be part of its production costs. This is not,

. 2
however, the common practice in empirical cost studies l.

2T ;
972)300, for example, Bell and Murphy (1968) and Benston (1965,
1 . o
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F. Equilibrium of the Banking Fimm

As wes mentioned earlier (see section D), it is hard to
present the equilibrium of the banking industry since,
according to our analysis, this industry is characterized by
a high degree of product differQntiation'and thus no unique
output or price can Se identified, For this reason we will
concentrate on the analysis of the equilibrium of the banking
firm, and refer to the ”market' later on when we discuss
the macro implications of our model).

A second complication in the analytical derivation of the
equilibrium of the liquidity producer follows from the dis-
cussion in section C.3, chapter three. There we claimed that
attributing all bank costs to the level of deposits produced
will be the correct yqpccduro if, and only if, the asset ser-
vices rendered by banks are all captured in the level and mix

of their liabilities. In other words, if bank assets "produce"
no output of their own, if every asset mix is reflected in
a corresponding liability mix then 8ll costs should be
attributed to the level of liquidity as based on bank deposits.
A cost of a portfolio adjustment,becomes really the cost of the
corresponding change in the deposits mix, and thus the costs
of a change in the level of liquidity produced, This approach
would constitute the "upper bound® for liquidity production .
costs.

If, on the other hand, asset - structure changes arir
independent from such changes on the lisbilities side of the
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balance sheet, then a definition of'output which is based
solely on bank liabilities would imply that only those costs
needed to support a given level and mix of bank liabilities
(deposits) should be attributed to that measure of output.
This would constitute the "lower bound™ for bank liquidity
production costs.

In this section we analyze banks equilibrium as implied
by the Upper Bound approach only. We derive the cost function
of the banking firm (the supply side), the revenue function
(the demand side), and describe the adjustment of the bank to
changes in “givens™ such as consumer téstes, reserve re-
quirements, etc,

In section F.3 we illustrate the necessary adJustlentg in
the set of equations derived here, as implied by the Lower
Bound approach,

8, Definitions

-~ bank &ssets (excluding reserves)
- currency with the public
vault cash

- total production costs

U°28>

- demand deposits
DCB - bank deposits with the central bank

bank equity
- bank liabilities
PD - primary deposits

Rq - the required reserve ratio
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Re - the excess reserve ratio
RV - total revenues
r - the net interest rate on deposits
T - the interest rate on loans, and the investments' yiold
3C - service charges |
SD - secondary deposits
T - time deposits
TD - total deposits
T - bank profits

b, The Assumptions .

(1) The sole object of the banking firw is profit
méximization. "

(2) All assets that are available to the bank ére
homogeneous one - period assets,

(3) The form and parameters of the demand function
which the bank faces sre identical ("homogeneous® consumers) .

(4) The individual bank is & price taker as far as the
interest rates on loans and deposits are concerned 22. It
is als0 a price taker in the labor and capital markets.

(5) Only service charges are not parametric (i.e. they
are determined by the bank). Variation in other terms
correspond colsely to this vlrilylo, 30 that the charge be-

comes an index fof all output terms.

2

This assumption, though not critical for the results
derived, can be Jut.iﬁod on the grounds of interest ceilings.
Such ceilings are not uncommon.
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(6) The level of 53;;;203 per unit of bank 6utput is
fixodzB.

(7) The required reserve ratio is greater than sero.

(8)  No taxes. I

(9) Stockholacrs' equity is & function of the level of
deposits.

(10) Bsnk deposits are homogeneous with respect to sise,

turnover, and composition, -

F.1 The Cost Function

The derivation of the bgnk's cost function can be
approached in two ways: '

If we assume that all the different deposits (demand
deposits, saving sccounts, tc;n deposits, .large and smsall
deposits, high and low turnover accounts, etc.) are produced
according to the production process, then one cost function
sould be specified for all deposits taken together. Such ®
construction implies a very specific set of charscteristics
for the equilibrium poaition of the bankiag firm. -

If, however, we assume that the/different deposits sre
produced in different ways, that each deposit has its unique
production process, then the bamk should be considered as

boing composed of a number of "departaents® each of which is

2

) tions (5) and (6) enable us to simplify the analysis
in the sense that a simple price - quantity relatioaship is de-
rived. Allowing for changes in the level and qn-nzy of bank
services won't change the results.
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characteriszsed by a unique productioa function.

This alternative assumption is often made on the ground
that demsnd deposits are more labor intensive than time
deposits, and ‘that technological changes affect these two
types of deposits difforcntlyzh. : <

As we sre interested here in the analytical preperties
of our model, we will pursue the two approaches, and derive
alternstive sets of charecteristics of the equilibrium po-
sition of the banking firm.

) A_Single Production Process; In producing deposits the bank

 uses labor (La) which receives a given wage rste (w), capital
(k) which receives a given reant (i), snd reserves on which
the bank pays the interest rste (r).

Thus, the variable costs of production are:

4
(4.1) wla + ik +> r L

J:1 EE
The costs of supporting a givean level of deposits should
be 2 function of the level of services needed to attract
these deposit#, According to our assumptioas(5) and (6) these -
services are represented by 3C, and these costs are trtafod
as psrt of~th:'d-posits production costs. We assume that the
“~—decision sbout the desired reserve ratio is a "long rua®

w - -
/;ih 8 discussien of Stechnological® aspect see Deniel,
Longbreke and Murphy (1973).
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decision in comparison to the service charges decision, and

thus the opportunity costs of holding excess reserves become

part of the fixed costs, b, of producing bank deposits.

Costs of bank -oquity should be considerod here as part of b,
Taking these considerations into account, the short rum

cost function of the banking firm 13_25-

) n

. LN\

(Le2) C-C(éu) +b .
52 |

Multiple production processes; Under this assmj:tion we get

the followihg cost function for each type of deposit:

(4.3) Cg = £ (Lg) + bg 26

where Cg are the direct costs of supporting that deposit and
the cost of producing the asag%.s‘that are related to that
deposit. Empirically, the 1dontiﬁca_tion of the "indirect”
cost might be hpouib!:o.

The bank's total cost function would be:

Constructiag ome cost function for the various deposits,
even though they are ced via different ugrodnetion pro-
d include a

cesses, would imply that ogmion (4.2) sho
;zriah e representing the deposit mix. ‘

With such a 'departmentsl' division of the banking firm
the mesning of bg is, empirically, embiguous. :
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(hd) © =cg |
\

A marginsl cost. function could be derived from (4.4) o;xly
under restrictive assumptions, sut¥ as homogeneity of the
production processes or, less restrictively, constant coat‘a
for each of the differeat production processes. As there is
no reason to believe that these nm?ptions do hold, each

'dopartiont' will have its own marginmal cost function.

F.2 The Revenue Function , )
In the previous chapter (seetion D) we derived the demand

functions for the different types of deposits.

The general form of those functions, according to

equations (3.7) and (3.8) is as follows:

(bo5) Lg = Lgl~ g,cl:,_P,r‘,FB), g,572....1,g¥s

As defined, rg 4a the inuvst rafe on deposits, this
'gross' yield cam be divided into the service charge on deposit

type g and its net yield rg. In this case the demand function

will be as follows’:

b

7
Ve agsume 2 fixed and givea 0.

<
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(4.6) Lg = ng (xg,s,rg,3Cg,SCs,3Cgj,SCsJ ),J=1...N-1

where SCgj is the service charge on the gth deposit imposed
by. each bank in the system except the analysed gee, and ’
8Czj is the service on the sth deposit imposed by each bank
in the systea except t;ho anslysed one.

As shown before, the following relationships hold: ~,

DL;/D!B>0 , O Lg/ Oxg>0
DL;/Dr‘>0 ’ 0 Lg/ Dr’<0 >
€)% 2....1,g%s

By au_ption:
dlg / 03Cg<0 , DLg/Osb->o

At this point we have to depart from the treditional
micro anslysis which identifies the demand funetion with the
averegs revenus fumction. ' |

In the case of liquidity produltion, as was explained,
primary as nll as sscondary deposits are (indistinguishable)
componeats of bank output. The level of secomndery deposits
is a functica of losns amd investments actiwity and thus liaksg
the activity om both sides of bamks' balnce Sjeet with the
level of benk ouwtput. This mesns thet revemwes frem selling
bank output should imclwie the revenwes from all these

e b SOhndh Lt -

B A TS A N




- 152 -

ictivit.io_s. In o't\h;r 'ordl, t.l)c‘ banking firm onjoy; revenues
in the form of service durgos from solling primary deposits,
and the démand fun‘c.;tloivdo‘acribcd:byiqmtion (4.6) is the
average revenue fnnction for ‘only that part of bank output,
At the saae tlu. the banking tu‘n enjoys Nnnuos from its
loan and 1nnm act.ivitios in the- form of urvicc hargos
on secondary dcpolit.s and interest on losns and 1nvcstlont.l.

As eqhation (4. 6) doos not doscribo tho demand for loans
and 1nnnults, the ronnnu fro. this source can not be
incorporated 1nt.o this -odol vis t.l;is function.

In what follm a revenue Mction, which 1ncludos all
these olmnt;, will be contt.ructod.

The level of bank reserves can be described as follows:

N

(,.7) R =DCB +.CV = £(>— (DCB + CV)J + CU ,a’d...y‘k )
Tl

ubere 3‘1.....‘.....(‘. are the distribution porn-ot.ora of
finsl output between t.ho | produeon. Thou parameters are
themselves » ﬁnction of t.ho rolatin urvieo charges, the
lonl of ebns-.r confidence in t.hc mlou bsnks, etc.

1= l....H, J MK

Dy our u-quo- 07) lul t.ho anly-i- in sectien K we
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get the following relationship between bank reserves and the

level of doposits:
(4.8) é lg( 1/(R, + R )) = DCB + CV
=2 @ e .

where Rq and Re are an average required reserve ratio..and an

Rq,_f.a/%_ La,_

£
average desired excess reserve ratio %

(’ -
andé Re ng; respectively).
9,:1_ 8 :zL?' P _
From our assumption (9) we get the following relation-
ship between bank equity and the level of deposits.

{
(‘0-9) E = .ZI@ P
> le
The Bank's balance - sheet~constraint is the following: -
o {
(4¢10) DCB + CV + A=> 1g + E . .

%

From equations (4.8), (4.9) and (4.10) we get:

52

Thus the level of bank assets is a function of the level

|4 - - £
(4.11) A %Lc(l - Rq - Re + 8) => Lg(l - Rqg + Reg + 3)

of deposits, the required reserve retio, the excess reserve

retio, and the equity retio. _Sinco the excess reserve ratio,
u; oxplaihod, is itself a fumection of bank costs and revenues,
of which the service charges are of special importance in our
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model, equation (4.1l1l) ceases to be & meechanicel relationship
but incorporates bank costs into the explanstien of the level
of bank assets.

The revenues from bank assets are:

£
(4.12) rLELS (1 - Rqg - Reg + 8)

The revenuss from bank deposits are:

e' ~

(b.13) % LgSCg

Thus, the totalrevenue function corresponding to the

'single production pPOCOBS' case is:
( 1 ) R :E::. (l - Rq + R ) SC
L.llh Ver L‘ eg + 8) + L‘

)i = g [ 4 5?;: ( 4

As mentioned in the previous discussion, if we have
reason to believe that each dcpbsit. is -::harlctcriud by a
unique production process, then the equilibrium of the
banking firm should be described &s an equilibrium in each
(deposit) 'doparﬁm' by itself.

In this case the revenue function would be:

(helba) RVg = rLl'.‘(l - Rqg - Reg + s‘) + LgsCg
. . |
As can be seen, the demsnd function for the various de-
posits (Lg) will co-determine the equilibrium positiom of
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the banking firm but won't by itself reflect the revenues of

the bank.

F,3 Asset Services and Bank Liqudity ~

As explained in chapter 3, section C.3, if the asset ser-
vicing function of the banking firm provides bank customers -
with liquidity which is not part of the volume of liquidity
embodied in bank liabilities, then thé’production costs of
bank assets should be separated from the total costs and
attributed to a measure of output which is based on the assets
side only, Alternatively, one could_still étudy an aggregste
production (cost) function, but thezigasure of output used
should include the asset as well as thé liability - side
activities of banks.

Such a structure implies that producers (banks) and
consumers regard liquidity as being embodied in both bank

assets and liabilities. This is illustrated as follows:

(kel5) QB = f{ Lg, Ag)

(b.16) Q% = t( Lg, Ag)

o
where Q° is the level of liquidity supplied by banks Which
is & function of tﬁoir liabilities, Lg, and assets, AJ.’/dc
| is the level of liquidity ®produced™ by bank eosto-efi’fro-
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& given vector of bank assets and liabilitieszs.

These equations imply the following bank cost function:

‘ £ m
(4o17) C=cC(>_Lg, > AJ) +D
9_ A J: 4
Comparing this equation with equation (4.2) on page
we see that bank costs become, now, a function of the volume

of bank liabilities and assets. If liabilities and assets

are produéed vis different production functions, mix variables
should be added to equation (4.17).

As mentioned .before, when bank assets are assumed to
produce "their own" liquidity for bank costomers and we still
want to refer to bank :6qt.put 8s liquidity produced by its
liabilites only, we nust'adjust our cost function to the
following form (which corrOSpénds to the Lower Bound approach

explained in the text):

¢
(4.18) ¢ = rl(? Lg) + by
A

where cbaro the production co'lt.s of deposits only (compare
with equation (4.2) on page /49,
Under the assumption of multiple preduction processes

/
this equation becomes:

28 ' —
l?ultion (4.16) should not be identified with a demand for
liquidity function, it is rether a "characteristics" production

function.
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.18a -t
(b.182)  Cg = fy(Le) +b_

where Cg includes now only thé direct costs of producing any
specific type of deposit (compare with equhtion (4L.3) on page
l4q),

Most of the cost Studies in banking (see for example
Benston, 1965 and 1972; and Bell and Murphy, 1968), use this
Lower Bound approach when estinating‘the parameters of the

production function for the various bank deposits (and assets).

Fo4 Equilibrium and the Adjustment Process
29

As mentioned in our second chapter™”, one of the deficien-
cies of the existing micro models of the banking firm, is the
lack of @ comprehensive description of this firm's adjustment
to changes in the 'givens' and especially to changes {P those

-

'givens' which are unique to banks such as the required re-
serve ratio and the f2223277'b‘;:'

We saw that some models imply that banks may reject any
reserve influxes if they already operate at the equilibrium
point where MC=MR, As this predicted behavior contradicts
the daily practice of banks vhiéz accept new deposits almost
without exception, a different analysis of the nature of the
equilibrium position and the adjusstment process of the bank,

29 .
See section C for example.
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is needed.
In this section we analyse these aspects of banking
Ehgory under two &lternative assumptions:

X~ (a) All deposits sre produced via a single production
process (all deposits are homogeneous with respect to costs).
(b) Each deposit has its unique production process.

(a), Equilibrium with & Single Production Process

e i P

- According to our assumption, service charges are the
varisbleunder the control of the banking firm, the groas
interest rate on deposits and loans as well as the yield on
investments, the wage rate and the rental price of bank
capital are all given.

According to this construction the banking firn will
maximige its profits (revenues minus costs of production)
with respect to these service charges,

The cost funection is:

(he2) C=C (é Lg) +%
32
>~

The revenue function is:

€ : €
(4.1h) RV = rL§LL¢(1 - Rqg - Reg + 8) + FL‘SC‘
- ., :z

Thus the bank's profits are:




- 159 -

~

¢ | ya
(81977 T -[::r-l‘?_::‘L Lg(l - Rqg - Reg + &) +% LesCg_| -

-Edg'*f_:u;) +b_1

Maximizing these profits with respect to the service

¢harges yields the first order conditions for maximum

profit 33 0 :

_ A '
(ke20) O TT /J SCk = rLé_:__iL'g(l - Rqg - Reg + ,)(()Lg/()scg)- :

L .
- rL%_ Ig(()Rog/o ch)+ Lk + %SCG(OWQSCk) -
s :
“f%(bc/om( d Le/ O Scg) = 0

Rearranging terms ylelds:

¢ | |
(Le21) rL% Lg(l - Rqg - Reg + 8)(JLg/ dSCg)-

-,l%u(am/a Seg) + % scg( ) Lg/a SCk) =

A S
=S (dc/dLg)(dLg/ Iseg) - Lk
&2

This result and some of the structural equations resemble
Towey's (1974) analysis but in our model the demand as well as
the supply side differ substantially from Towey's.
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The left hand side of eqpation (4.21) stands for the
bank 's marginal revenues while the right represents the bank's
marginal costs (JC/JLg ) and its variation coets?l.

The term r > Lgl(d Regllo SCg) illustrates the role of
reserves and their effect on bank revenues as discussed in
section E.2, As the service charges increase, the revenues
forgone from holding excess reserves go up, thus forcing the
bank to economise on excess reserves - issue more deposits,

This offsets part of the expected decrease in bank revenues
as a result of the decreased demand.

~ The term Lk represents, according to our assumption (6),
a given level of servicis and thus a given level of costs of
providing these services. When we analyse the meaning of
eugation (4.21) we may note that the behavior of the banking
firm can be described in terms of choosing an optimum point Va
along an expansion path even though this firm is not & price C:
taker.

The right iand side of equation (4.21), yields a family
of iso-cost curves, each describing different combinetions
of D and T that can be produced with a given level of inputs,
and thus with a given level of costs.

The left hand side of equation (4.21), ylelds a family
of 180 - revenue curves. Along each curve total revenues

stay constamt while tho‘doposit mix chai?:a.

IT .
For a discussion of the meaning of these costs see chapter
2, section C.20b, .
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This is illustrated in figure 4-4».
O G

T
Figure L-4a: The Bank's Expansion Path

The slope of the iso - cost curve is (in gener&{):

(4.22) dDg% +4T_(FT___O_>_ #oc. 54,3;@
Mo 4D -

MCp AT

In our case the iso - cost functions aro'strlggggflines.

This follows from the "single production - process' approach,
according to vhich D and T are homogeneous with rospoct to
costs, Jp that a change in their mix -ight affect total but

not ng;‘inal costs.
The slope of the iso - revenus curve is (in genmersl):

| (s.23) o(-D')RV-i—d 323-‘/-0—) %5'./‘)’“’ j.D._)
- RDZI%‘
/ :
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The iso - revenue curves are convex, and not lineax; as in
the case of peffect competition, because the bank changes the
output price &8s the relative quantities produced changeBZ.

The bank's expansion path, 0X,isa collection of tangency
points between the 133\- cost and iso - revenue curves.,

Along this line the following felationship« ho'lds:
MG/ Moy /MRy

This expansion path corrésponds to a unizque marginal cost

.

function which describes the efficient combinations of inputs
and autputs given the factor prices.

When a8 similar analysis is used for the case of a per-
fect conpetitor”, the equilibrium level and mix of output are
determined by equating the iso - revenue (cost) curves' slope
with the products' price - ratio. 1In our case this price
ratio is not given, but is determined by the banking firm as
part of the optimizing process itself. Thus the equilibrium
level and mix of deposits should be determined differently.

The bank is producing various kinds of deposits which

serve as inputs into the consumers' productioan function of
liquidity. Ihe crucial polat here is that the bapk has s
discriminatory power as far 8s his pricing Eligz' is concerned, -
because consumers are awere of the income - liquidity trade off

32
They are convex since as D inecreases scb decreases and
33?’ ihéreases,

See Henderson and Quandt (1971) pp. 89-98,
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among the various deposits. This makes arbitrage between

these deposit meaningless since the price differnetial among
the various deposits reflects their different liquidity

gg_uivalents. In this sense, the explicit price plus a liqui-
dity equivalent (nonpecuniary return) per unit of deposit,
should be equal across all deposits, ang there is no room for
- c a8
arbitrage., So different prices for different deposits will
charecterize the market., This analysis resembles Shull's
(1963) view of the banking firm as a multiproduct price
discriminating producer. He bases this view on Clemens'
(1951) study on this subject.
"In his article on price discrimination and multiple
production, Clemens sees the firm as producing and
selling a number of distinct products to separable
groups of customers with different elasticities of
demand.... Bach'market composed of one product
sold to one distimet group of customers, has its
own demsaénd curve. At the same time the firm sells
& homogeneous produtt with respect to costs - the
firm does not sell products but its capacity to
produce® (p.354) .,
According to this construction the banking firm is, in a mqm
sense, &8 discrininltin'g monopolist which equates the marginal
revenues in each mérket to its marginal costs.

As a monopolist, the banking firm will never operate
where the demsnd elasticity for D or T is less than 1, this -
is illustreted in figure A-A8bythe two ridge lines, AB and
CG. The relevent area for our discussion is thus OCKA. The
bank will move along the expansion path OX until profits are
maximised. The point at which (R¥-C) is maximised, determines

the level and mix of the bank's lisbilities. The demand -
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elasticity constraint replaces here the given output - price
constraint which is in the center of the analysis when perfect
competition is assumed.

The equilibrium point on the expansion path is related
to a unique output level and output mix. The pricimng policy
implied by this level and composition of deposits is illus-
trated 1ﬂ~figuro h=5.

S SCr SCo

D X —
Do-bro D+T

Figure 4-5; Costs Homogeneity and Bank Equilibrium

The dopoﬁit nix (D, To) and the price vtctozA(ScD, SCT)
are the charscteristics of the equilibrium ’ositiﬁn of the
banking firm.

As explained in the previous section, the avorago’r.vonuo
functions AR, and ARD 8re not to be identified with the demand
funcgiéns for these deposits derived in chapter three, but
reflect the asset - side activity as well as the demand for .
the various liabilities. D, and T, are used by the consumere

- )

w

. 9

-
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4
@quation 3.1 in chapter three) to produce the 'v%tinato out-

put, liquidity. Thus, consumers' preferences and bank costs

co-determine the level and composition of bank liabilities,

As these liabilities imply a given level 61‘ liquidity, we get
that consumers' preferences as well as banks' costs determine
the level of liquidity in the system. As we support the view
that the definition of money is an empiricsl problem, we hypo-
thesize that at least one such dofinitior; is the liquidity

aggregate constructed by us. Thus we conclude that the level

of money is codetermined by banks' operating costs and' cons
sumers' preferences, 3o, 8 link is provided betwsen the micro
and macro foundatiomgs of banking, between the role of costs
and officdfongz considerations in banks operation and the role
of banks' output in the determination of prices and income.
(»9l)The Single Production Process and The Adjustment Mechanisa

In this sﬁct.ion we describe the Bank's adjustment to tech-

nological changes, changes ia input pi’icos, changes in the mo-
netary base, and changes in the rosﬁx;vo requirements.

In section F.5 we will demonstrate the use of this ana-
lysis for describing some current donlopqts in U.S banking.

(a.1.1)Technological changes and changes in input prices:
A cost saving technologica) change in the banking mmr“

such as the development of more efficieat computer systems or
the intrdduction of credit cards, and & reduction in factor
prices will shift the bank's marginal cost fumction to the

right. ﬂiq is 1llustrated in figure 4-6.
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) ’ - !
Pigure 4-6: Technologicsl changes and Bsnk Equilibrium

The techmologicsl change or the dqcli.né in factor prices
cause the shift of MC te MC' , this results in aﬁ increase in
the level of total output from (T+D}, to (T+D),. Thé service
charges are reduced, and both T and D incresse. |

The increase in the level of deposits required an increase

|
in one input - msmsly, reserves. This is not the case for any

_other producer for whom & technological change means a higher

level of output for & giveg level of inputs. For the banker,
this holds only as fsr as labor aad capital are concesned but
mot with regard to reserves. . '

The reserve jaflux aseded to support the increase in
output is imitiated by the chamge in the relstive ylelds on -
bank deposits vs. sther imvestmests. As the net yield oa bank
deposits incresasss, it brimgs imto operetion & substituwtion
effect which shifts reserves from other (fimsmcial) imstituy- .
tieas to boaks. Ia other words, the consumers’ bd!n

-
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constraint, FB’ changoszk. The increase in this budget pro-
vides the needed reserves, |

(a,1,2) Changes in the Monetary Base : Suppose the centrel

bank expands reserves t.hmgh purchases of bonds. We assume
thst this involygs no 1;ediate change in r and the cash to
deposits ratio. Banks whgese customers sold bonds, or who sold
bonds on their own behalf, will experience an externsl economy
in the sense that, at the existing prices, they are able to
attract more 'roacmsBS. The bank 's marginal cost functjon
will shift to the right, which again reflects a shift of the
expansion path. This is illustrated in figure 4-6, and has
the same effect &8s technoldgical changes discussed abon36.

t the previous output level (D+T),, the bank has
'oxcé' profits and thus tries to increase output, increasing
its marginal costs ln.d dcmu‘ing its marginal revenues, until
s new equilibriwm is reached at (T+4D); .

In oQntrest vt.o Towey's (1974) analysis the level and -
quality of services do not need to cl;lm, the price ad-
Justaent is all that is mseded. In particular, the marginal

cost function does not shift to its originsl position as is

1

35 This is discussed in chapter three, sectiom C.
See “‘m ‘07-0

We disregerd a possible shift in the demand fumnetiens for
tims and demaad deposits as 2 result of & chaags in the price
of a close substitute (bomds). Throughout the anslysis we
alse shifts in the demend functions for demend and
time uuanultofchmoshsc.raulscn -
regpectively. .

i



- 168 -

the case in Towey's model.
The described adjustment process also holds for a re-

serve influx which is a result of consumers' desire to pur-

chase more deposits at the given prices. The bank would not
reject these reserves as suggested by most of the existing

bank micro -0601337 because this influx reflects the same

externality as the one described above, thus the shift in the
marginal cost function caused by this influx, induces an in-
cresse in the level of deposits and probably a change in
their aix,

(a.1,3) Changes in the reserve requirements: Suppose the

central bank reducss the reserve requirement on time deposits.
This reduction affects the banking firm in two ways: -]t
increases the aversge revenues from time deposits (equation
h.1l5) and thus shifts the iso-revenue curve in figure Ak-i.

At the same time this 'externslity' also shigts the iso-cost
curves 8s described in the case of both technologiesl éhlngos
snd changes in the msonetary base. In other words, 8 change
in the reserve requiremsmts shifts both the NC snd the IR
functions. This 1is illustreted in figure 4-7.

37
Por this peimt see chapter 2, sectioa C.



e mme o e sl s e BEEEREE

- 169 -

Figure 4-7: Reserve - Requirement Changes and Bank Equilibrium

As Rq, decresses the bank's marginal cost function shifts

to NC' and ART shifts to AB.!'. , thus causing EM to shift

to "M . These two effects increase the level of deposits
to (T+D), 38, s can be seen from figure A-7 the service
charges on time deposits may decrease. This is also the case
with 3C, simce the 'cost effect' aad the 'revenue effect' have
opposing impacts on the service charges,

The question arises as to whether the incresse in the

level of deposits as 2 resalt of the chaages discussed above,

7 ‘

If the NC fumction imtersects the MR fumetioa in the
segneat CK, the imcresse ia the level of deposits will de @
result of the ‘cest effect' omly.
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is equal to that implied by the (simple) deposit multiplier
theory. As can'be seen from figures 4L-6 and 4-7, for a given
shift in the maerginal cost function (AB in figure 4-6) the
fimf;quilibrim level of deposits depends on the slopes of
MR and MC. Thus the change in the level of deposits is a
function of the bank's cost structure as wel] as the elasticity
of its revenue function. \

When reserves increase, charges will tend to decrease,
this may increase the desired excess reserve ratio and thus
the change in the level of deposits will be a-a'llor than the
one implied by the deposit - multiplier theory.

For a given change in the reserve requirements, the change
in the level of deposits will reflect, in addition to the shift
in the cost function, the elasticity of the demand for bank
deposits with respect to their price. When bank costs change,
holding reserves constant, our model predicts that the level
and mix of deposits will chamge, not by "recalling® 'oxist.:l.ng
deposits and thus changing the mix, but by adjusting future
production - policy such that the marginal revenussequal the
new marginal costs. Such a change in costs results in a shift
umtmmn.ufum b~3, and in the marginal cost
function presented in fib:rc A~5. Thus we see that the deposit
msultiplier implied by ocur model is taking into accoumt the
'mechanical’ charecteristics, such as the legal reserve re-
quiressats, lsénumumtmlousméuhﬁm.

It is interestimg to note, that Tobinm's (196.3)- "Baturel
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A .
Economic Limit"™ theory adresses itself only to the banking
industry and thus can not explain the~hehavior of the banking

firm. As Tobin (p.41l4) puts it:

®"Clearly then, there is at any moment & natural
economic limit to the scale of the commercial
banking industry. Given the yealth and the
assets preferences of the community, the demand
for bank deposits can increase only if the yields
of other assets fall, The fall in these yields
is bound to restrict the profitable lending and
investment opportunities available to the banks
themselves, Eventually the marginal returns on
lending and investing, account taken of the risk
and administrative costs involved, will not ex~
ceed the marginal cost to the banks of attracting
and holding additional deposits, At this point
the window's cruse has run dry."

This theory suggests that as long as the banking industry
is prodﬁcing at a level lower than th; one implied by the
nédtural economic limit, the banking industry (and thus each
firm) will continue to expand deposits according to some
mechanical ratio nh;ch is not inherently different frém the
simple deposit multiplier. _

However, according to our model each bank and the industry
as a whole, are at each point in time at their 'natural econo-
mic limit'., If as a result of banks' activity, relative yields

(rL) change, we get but one additiéill shift paremeter in our
node1’?, mis parsmster determines a new equilibrium position
and as such should by part of our modified deposit multiplier.
Thus, in contrest to Tobin's theory, banks do not usually
operete at a point where their marginal revenues are higher

35

See figure 4-6 and equation (4.14).



- 172 -

than their marginal costs. Bquating the two at each point in
time is the behavior implied by profit maximisation.

To summérise, although the various bank deposits are re-
garded as homogeneous with respect to their production costs,
the bank itself can nevertheless be analyszed as a producer
of joint products by assuming that different demsnd elastici-
ties exist for the various deposits., This permits the com-
plementary assumption that the bank behaves as a discriminating
monopoly.

Such a structure enables us to study the equilibrium
position and the adjustment process of the banking firm. 1In
contrast to some other theories, (surveyed in chapter 2) our
analysis does not predict a hehavior which is empirically

hard to accept.

[ u a
Ad justment Mechanisa

When it is assumed that bank deposits are not homo-
geneous with respect to production costs, that is, when the
production - process of demand deposits is aasunﬁd to be
different from that of time and other deposits, tho'b‘hking
firm should be regarded as a quasi 'department store' where
sach departmeat is 2 momopolist equating its merginal costs

%;'uith its marginal revenuss.

Thus, instead of an equilibrium position in one market
(bank deposits) the bank is characterised by multiple -
(simultaneous) equilibriws positioms, one for each type of
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deposit. This is illustrated (for time and demand deposits)
in figure A4-8, -
| 3Cp SCr

MC,

2

Figure 4-8: Multiple Production-Processes and Bank Equilibrium

The marginal cost and the marginal revenue functions
described iq figure 4~8 are derived from equation (4.3) end |
(ho14) respectively. The optimum ltruct‘urdno, T,) reflects
the equilibrium position in the demand deposit 'department!
as well as in the time deposits 'department’. Accordiag to
our assumption here, the marginal costs in one nrkot (de-
psrtment) will differ, with rc‘spoct to their level and rate
of change, from these im the other nrkotqw. munk

:: . -

We assume that the productioa costs: of demand deposits
are imdependent of those of time deposits and vice - wersa,
For an empirical justificetioa for this poimt see Ioubmo
and Baslem (1975).
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operates as a multiplant monopolist where each plant specia-
lizes in one kind of deposit,

(d,1), Technological changgss;nd changes in input prices;

A cost - saving technological change or & decrease in input

prices, will shift the marginal cost functions to the right,
the relative magnitudes on the shift in each market will de-
pend of the nature of the production process in that market.
If, for exampls, the production of demand deposits is relative-
ly more labor intensive, then the capital - labor substitution
arising from the intrpduction of more sophisticated computer
systems, will affect time deposits more than demand deposits,
SCy will drop more than {SCD‘ and AT will be greater than AD.
{be2). Changes in the monetary base; An increase in the level

of reserves in th;‘systcn will shift both HCD and ncr to tho'
right ‘because this increase represents an external econo-y
for the ba;king~{35- in the production of all deposits. The
1-portlnt question here. .is how do vt determine the relative
magnitudes of tholc ahitta, how can we determine the change
in the quantity prgdqcod of each deposit?

. The problem we f‘co hers is not the one which appears in
the micro theory of & mu)iac monopolist®, simce therse
we asau-. that ome kind of output is prodnpod and that the
_cost fnnetions of each firm sre idontietl.

In our case, the bamk has to decide. the predustion of

which deposit will be increased, givem the differemtes in the

1

-
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vproduction costs of the various deposits.

The equilibrating process, in this'case, works itself
out as follows: when the bank e ences a reserve fPflux,
each 'department' will try to 1#;26830 its output by one ‘
unit,only that withthe highest narginai profits will actual}y
be allowed to do so. Then the next unit of the additional
reserves will be allocated ac;ording to the same process and
so on. ’ ~

The final output mix will be such that marginal costs
will equal marginal revenues in each departnent.  The new
output level and mix (D;, T;) will indicate the relative
magnitudes of the shifts in MC; and MC,. It has to be
noted that the shift in HCD and !CT.taken together, is
constrained by the increase in reserves, is it i; under the
single production - process case.

(b.3) Chamges~in the reserve requirements: A decrease in the

reserve rcqui‘t-oﬁ;ron time deposits for example, will shift
llc.r to the right, since it represents an external economy.
The largipll revenue function llf will shift to the right
(see equation L.lika) and the quantity produced will increase,
even though nothing can be said about the change (if ;Ay) in
3C,. If the quentity of the other inputs is fixed then the
increase in the level of time dopbsits has to be accompaaied
by a decrease in the'level of demand deposits produced, the
final output mix will be determined according to the process

described in section (b.2).
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-

We éan see that there are no ma jor differences between
the theory of bank equilibrium under the single production -
process assumption and under the multiple production - pro-
cesses assumption. However, the differences are important

with respect to the empirical implications of our model.
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G. EBquilibrium snd the Level of Liquidity

Up to this point the equilibrium position of the banking
firm has been presei:ted in terms of the level and mix of bank

‘deposits, -

In contreést, the central hypothesis presented in chapter

threeu

according to @ liquidity (or utility in terms of moneyness) ma-

wes thst consumers " demand for bank deposits is de{:lvod )
ximigsation procoai, thus we should be able to present the equi-
librium of the banking firm in terms of the level of liquidity
produced and sold.

One way of doing it is by specifying the banks' production
function for liquidity which, together with the conm-ors" de-
asnd function, deternings the level of liquidity supplied. Por
such an aippronch see section F.3.

Ho;' .profer, however, an glternstive spproach which do}ivgs
the equilibrium level of liquidity, supplied and demanded, in
two stages: —.

The first stage involvesthe specificstion of a model which
presents the equilibrium level of the various deposits produced

snd the met yield of those deposits. This yield, like other

prices, is codetermined by consumers' demand and banks' produc-
tion costs.

The secoad stage imtroduces a ioehniqu which identiftes
the level of liquidity supplied based on the equilibriwm level
of deposits and their (met) yjelds as derived in the first.stage.

For this poiat see mtion (3.1) in chepter 3.

d

"W

o
v
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This two - stage analysis preserves one of the essential
characteristics of our study - namely, that bank costs are
most important 1n‘_,'c:xplaining the level of liquidity produced.
Such analysis thus érovides a link between the micro and macro
foundation of banking theory. The banks' cost':_ structure ex-
plains the level and structur; of their labilities (given the
demsend side) and, simultaneously, the interest they pay on

_those liabilities. This interest affects, in turn, the level

of liquidity derived from their lisbilities. Thus their costs
(co) determine thc level of liquidity produced.
The rolation bejween yields and the level of liqnidity

. (which is one technique used to relate deposits to liquidity)

is anslyszed, as explained in chapter 3 section D.l, by Chetty
(1969). He tries to identify the moneyness (liquidity) of the

' various financial assets and the liquidity level implied by

them, by examining consumers' preferences and tho. substitut-
ability between bamk deposits as far as the liqnj..dity om-
bodied in them is ecomcermed.

A second technique, presented in chepter two section '
B.3 and chapter three ssction C.5, suggests that the -oncy-
ness compomnment of each deposit q:jfbo foumd by regressing it
sgainst GNP. This method is based on the assumption that ;;
there is o pooiuvo eorrelstion between ligquidity and (nominal)
GNP, and t.hat. bank deposits, among other thimgs, sstisfy the
liquidity needs of nn-‘\lnll individusls. This method is
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very ciosely related to that school of thought which claims

.. 0"‘—

that the definition of l‘qncy is an empiricsl issue more than
a thoorotic:l one. If wo",dcf'ino 'soney' as the sum of all
financial assets times 9‘11‘ respective -oioynol_s 'weights',
we get r.hc liqixidity a:fvgato we are looslng for.

Both methods can used to assign a unique level of
liquidity to & given volgme and mix of'baﬁk deposits provided
that in this process the equilibrium 100;1 of bank deposits is
used. Thus the level and composition of deposits, (D,, T,)
in figures 4-5 and 4-8, should be described as a function of
consumer preferences as well as bank costs and efficieney
considerations. Thia- is not the case in the work of Chetty
and others, whoss models imply that (D,, T,) can be explained
solely by demand forces and thus that the level of liquidity
"derived does not involve suppliers costs and their behavior.

Empirically, the bias in such a '-cthod will be greater
the larger is the instability of the demend for deposits.
Thus ia order %o have an accurete transformetios of deposits
imto liquidity, a system of simultaneess equations should be
specified. , ,

At the sams time it has to bde noted that the demsnd fer
money fumetioa is smomg the few functions whess stability is
almost undisputed. As & result siangle and simultanceus
equaticas models yield similar roult."z. ‘

T —
For this peimt see Doarmsa (1976). S
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' significence as far as prices and income are concerned, J'
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_ V¥hen such a trautomtion is ec-plotod we have a model °
which prluu m only the equilidriwm level and eo-pooition

 of bank deposits, but also the equilibrius level of liquidity

supplied by tho banking sector. It is pouiblo t.hon to

~ attribute banks' production costs not to the level of deposits

but to the level of liquidity produced.

A o

This onibloi_u to analyse the micro aspects, pi"oquction

~ and cost chlr-éur:lstiea, of a varisble ‘ih.ich' has ‘,uJor macro.

.
=

In such a way the micro and macro aspects of the -

behavior of the banking firs are integrayed. .

£

"“«‘f
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H, The Behavior of the Banking . Firm - An Application

In this uct.ilon we use our suggested model of the banking
firmm to oxPhin the phenomentn knownas "bank liability

-
-uguut' ' .

ve documentation of the

provided in Kane (1978), will

A very recent and coRp
_dmlop'ontfkof this phenome
serve as the empirical back d for this discussion.

_ - VWe limit our amalysis to §ne Qcpoct) of govermment
intervention i%opcr tion of the banking firm - nlgoly
deposit - rate ‘ceilings. Other as@ctl p\fcﬁ as reserve re-
quirements, and the structure of the deposits insurance - .
-premiums can be incoi-porated into the sﬁggostod fralmrk.in

8 similar manner. . "

Let us assume that banks were never allowed to pay in-
terest on demand deposits so that a ls'oro poyénniary‘utnrl(r)
| is the existimg 'equilibrium' return in the demand deposits
market., It is an equilibrium rete since an incentive to L
hold demand\deposits is cm'f.od by their noipocﬁniai;y re- '7
turns“.. In‘the 1960s as the merket imterest rart.o (rL) rose
under the impact of accelerating inflation, this interest
prohibition led to a diuquilibri- in the demand - doposits

market. Banks were prossurd to inmau the lonl of luns

The results of this mlytil will stay t.hc .-o lnd e,
slternatively, a that bamks were tted' to pay
interest on demand sits, but that this rete is now decreas-
ed to sero by a govermmeat regulation. : . .
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(s0 as to at least supply the customers with the same real

quantity as befor), but were unable to adjust their pricing

policy so0‘as to encourage & reserve influx. This is describod]

in figuro 4-9 which is basod on the analyaia in soct.ion

E (see figure 4-3).

Figure 4-9: Deposit-Rate Ceiling and Bank Disequilibrium
‘l@ demand deposits (demand) function (S ) ilplioa a
poaitiL demand even when rD< O because the derind aon-
pecuniary returns are positive. The bank's. supply of tl;ou
deposits is ‘mot 1hfinit as rp=0 becsuse it incurs resl “costs
in providing the nonpocnn:lary qorvic_es attached to any given
levél of demsnd deposits. ‘ o '
The 1n1till oquilibrit- lonl of demand dopoqu is D,

0
thj.s lnpport.l SD, of loans giver the dosircd roogg:vﬁ rltio

of an'

_IN

et

f‘\\\
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_ As a rosult{ of the inflationary pressures mentioned, the
loan rnto increases to r;,, which shifta— the demand funct:lon
_for reserves from DR(rID) to Dp(r,,). 'ithm gonrﬁont. '
.intervention D, ‘would be the new equilibrium level of deposits -
which in combination with the desired reserve ratio Rqy
(lower -than Rq. on the assusption that ry < ry, - rm)(,k_
.-support.s the new higher level of loana SDl./ :

Homor, as the ‘fovernment sots the rate - coiling
(rD-O), disregarding merket forces, an excess denand will
characterize the demand deposit market. As 8 result the bank
will economisze on "excess" reserves (decreasing their desired
reserve ratio from RqO to lqz) thus trying to satisfy the
increased demand for loans.

This adjut-ent is however, 1nsignifi,e{\ since the excess
reserve ratio held by U.S banks/i;\\ry lé' (.03 percent in ’
}977). Thus the banks are forq'!d to uti-fy their own oxcou
demand, D, - 60 in figuro b-8 b)‘ means of nonprice competition.
| Banks Begin to offer nrious urvicu which are :lnt.o.dod to
compensate their customers for the lack of pecuniary returns.

When service charges are used as the control variable as
is suggested in.our -od‘ol nonprice competition would imply
that tho urvicc ehlrgu on demand doposits would b.o lower
then t.ho nr;iul cost of prodneing thuu’ m: is 111-

ustreted in figure 4-10. - : : : Y

l;el’diu from other rea which might explain that o®p.

3

W/
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The “extra® services offered as a result # nonprico
competition have two offcctl, (1) they shift t\t demand
" function to the r:ld:t and probably make it less elastic, .v .
(11) they lhirt the MC fnn‘tion to the left. These effects
resemble thq impact of advertising on firms engeged in

-onopolistic competition.

SCo
- O mc!
C
o Roy
SC e
oo ] h.po l ’
n
D, D b

Fgure 4-10: D:luqu:llibr:lm Pricing of Demand Doposit.s

L]
4

The bank would not incresse its service. charges (in the
face of i;atcrost = rete ceilings) and thus, given the existing
price, 5Cp,, it would attrsct more deposits (D, - D). ‘l'hc |
. bank will continue thése 'nonprice competition' practicn
until Dl - Do (1n figure b-lO)Oqﬂll D, - Dg (in figure A-9).

- This will ensble it to satisfy the loan dmnd,. but yields a

misallocation of rimreu” . ‘ .

‘ This phenomenon of MCMC in the demand - difosits market
is what most 111'1&1 studies point at. (See PBell and Murphy,

1968, for exsmple).

~
o
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In the case of 1ntorosf. - rate ceilings on time doposi;.,
the banks' reaction was diffefent;;'ln repponﬁd to regulation
Q the banks tried to develop fund - raising. instruments |
which sre exempt from it, the ﬁsf. important of which are

‘- of courss the CD's (among other are the lOl accounts and re--

'
~ P

purchase agreements) which carried s higher interest rete
than regular time deposits.

"Since the large CD ceilings were suspended
cglrtially in 1970 and conpletol{ in 1973),
4

growth has conformed positively with
‘changes in open market interest rates"
(Kane, 1978,p.18) -

Without going into the issue of the welfare implications
of deposit - rate ceilings and their effects on the structure
and nature of operation of th& banking firm, it is 1ntor¢st1n¢
to note that the so called 'disintomdiatioh' trend is
difoctly connected to interest ceilings and cen be explained
-it.hin tho previously discussed. fremework:

"The greater the differential between market rlt.u
and deposits rates and thw longer an attractive
differential persists, the more depositors become
awere of the advantages of plac at least some
of their funds elsewhere” Tglm 978,p.11).

As the ‘interest rate on open market securities (rL in
figure 4-9) rises above the coilinf,\tho demand - deposits
demsnd function, Spp, shifts to the left as a result of benmk

customers shifting to institutions (and instruments) dxﬁpt

7

/
/ from the ceilimg. Bank customers will try to get the same

N

’\h{ close) level of nonpecuniary services from their deposits
and 8m explicit imterest rate. If sucessful - the Nti'.

{
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problci of loans desand pfisau??@ ﬂlll;ho:a;grﬁvitod.

Todaykiﬁ éhc U.S~6, credit unions, money market mutual
funds, and real estste investment trusts, accqﬁnt‘fpr the
institﬁtipna which attrect previously hold?hink doposits. |
NOW accounts, drafts payablc sgainst money - market -utull
,vfunds, brokorog- accounts, and uritton and tclophonic thrift -
institution payment orders, hccoun{ for instruments which.
offer payment sorvicos and a8 pecuniary roturn)

Thus, rate ciilingé;.liko a -a;i-u- price facing any ;.
producer, cause piaallocaﬁiOn of.roaourcts within the diffof- .
ent 'departments’ of the blnking firm and between banks énd

other financial intermediaries.

vl

=

For ‘this poimt see Kane, 1978,p.lk.

! -~
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In this chapt.or we lnllyzod the nquidity supply function
of banks vhilo focusing the discmion around the single -
money produccr, the bcnkj‘ug firm, its operat.iog and adjuat-

n to changos in the "givens®. "

Our main propositions, following this discussion, are:

(a) - In-the absence of ’govormu;t. -onopﬁly over the supial_y
of'dominant money and in the absence of a deposit - insurance
Qchm, banks are, almojt by necessity, mnopolist‘ié com-
petitors, i t.hoso cond tions do not. hold there 1s still a
‘high probability that. some type of -onopolistic co-pdtition
is the more appropriate description of this industry's market™®
structure. -

(b) When banks are amlyioq as p;ord‘ucora of -ono}, capa-
city limits, real factor costs, éo-mitin considerastions
etc., determine the shape of their cost fumction. Under the |
ususl l'ompt.iou this function {s apward dopm, and thus
the sise of the bank is determinate.

~ (¢) Bank reserves are an input in the production of .
liquidity. = Such a view implies that iptsrest payments made
by the bank aa.'a factor payment. This is not th.o. common
prlético h‘upirienl.,eoot studies, Y

(d) Bamk costs co-determine the quantity supplied as

‘uthoe-uoflnyothorpoq.

(e) ﬂlnk’a will never reject ﬁum hflixpi(dq)oaits).

-

They might be in a state of "passive” equilibrium where they

f A
’ —_——

Y
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do not seek (liability managemeéit) mew depasits but they B

A\

will nevertheless adjust to sny reserve influx.
(f) Banks, like most otheg ,p’md{ccrs, react .to price
fixing in the market for their output by developing close

substitnto:, the price of vh1c~ is unrogulétqd. R}tioning,

o S

which is the expected resction to meximum - pfico setting,
is not spplicebl¥ here since the banks create the excess

do-ind; o

”
e P b e
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A, Introduction

-

In this cblpter ue\ppesent the o-pirical results of our.

bank cost gybdy. This study is bssed on the -odel presented
in chapter three and foufﬂfid differs substantially from prev-
ious studies, fﬁis difference concerns the definition of Sank
output as well as the classification and aggregation of bank

cos .

-E;azr analysis is a cross - section study based on 2669 banks<
for the three dsta-years: 1973, 1975 and 1977. ’;holo/ﬁanks,’
from all parts of the United States, voluntaripy participated:

in the Functional Cost Anllysis (PCA) program dn;iag.thc years
surveyed. The data was collected by the Federal Reserve Bank

of New !ork. These banks range from 3 to over 800 million do-
" llars in total assets, indicating a significant disperssion in
'the scale of Operation. Table 5 - 1 shows the distribution of

’

the sa-ple banks by asset size,

Comparing our sample distribution to that rOportcd in Bell
and Murphy (1968) who used 772 banks, (1963, 1964 and 1965). lo-
cated in the deerai*ﬂcLorva Districts of Boston, New York and
Philadelphia, we find that the share of larger bayks in our
study is somewhat biiger. Table 5 - 1 also cates that the
share of large banks, over 100 million dollars in total assets,
increased from 21.4% in 1973 to 27.7% in 1977, |

Boll and’ Murphy's comprehensive cost study serves as a
means to insolate the impact on the empirical results of the

-

differences between our theoretical -odoi'a;jhothor, mOore

-
&
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Tablé'$ - 1 Banks Distribution By Asset Classes

Asset Classes

2973 _opl975 | A977 .
mo °, o : . ) .
3 ‘ B ) B‘nk.. r .'

(millions §) Banks < 4 Banks <
0- 2.4 O 0 o .. o 0 0 .
2.5- 4.9 10 1.c. 7 0.8 2. .. .2
5.0 - 7.k 19 2.0 15 -1,7 .1 1.3
12.5 - 1".9 u k.3. 19 - 2.2&? 21 . 205
15.0 - 17.h A7 A9 - 36 4.2 2, ' 2.8
- 17.5 - 19.9 A5 bhe? 30 345 21 2,5
20~ - 2‘09 7‘ 707 - . 61 701 \__ ‘6" 5.5
3 - 3909 95 903 m 903 -119 1300
60 - 79:.9 100 10.4 111  12.8 101 - 12,0 -
80 - 9909 52 ’ Sok w o 506 69 ’ 802
100 - 139.9 68 7.1 59 6.8 66 " 7.8
0  -199.9 35 3.6 1k5 - 5.2 6, 7.6
200 - 299-9 81 8.3 83 9.6 76 9.0
5w - 9909 8 oo 15 107 . l" 2.1'
20 - 1 1.5 . 11 1.3 10 1.2
Total 961 100.0 - 864 100,0 8iky. 100

Source: Functional COs.t,'Analysis Program,
“

'conventional' theories; Thus the structure of our statistical
model stays close to the one suggested by them. | !

Our cross - section study is aimed at messuring the level'
of bank output, exploring the ﬁl{tionship betwesn bank costs
and output, and isolating the importance of labor in banks' pro-
duction process. Johmston (1960 pp. 186-19%) discusses two pro-

blems arising from the use of @ cross - settion data biu, both
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of which should Mt.akcn 1nto aecount. in int.orprothgtho
n@ts. ‘ “ Coe
(1) The nriabilit.y of eoxditiom between fim of

R difforent sise’ st ‘any given point :Ln tint (dae to age, typo-‘ '
and cost of oquip.urt, executive quality etc.) may yield am
: L shapod cost function tbat. provides evidence not th{’l;ig
firms are efficient, i.e. economies of scale but Jhlt the |
. efficient fim grow big, One ean only hope that' the obser-

- vations are chosen in such a way as to minimise the variations
mentioned abevse.’ N ]

, ('ii)‘ The observed outp;n of & firm at a given point in
ﬁinc may depart from the ‘normal' output for which its capacity
"has been §psignod because of -ra'ndo- {actors, psrticulsr to the
firms in question. This "regression fallacy" may be avoided |
'by the incorporation of 'capacity' as an additional independent-
variable. However, it is hard to think of a meaningful de-
finition of 'capacity' for the banking firm.
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This section'is aimed st

of the unl'of Bank Output

entifying and measuring the ‘
level of bamk output. This step is ﬁporfluoub in cost studies
related to most producers. In the case of banks, however,
:on than ons output - definition is used. Since we suggest
liquidity as the measure for bank output (in the context of
‘this study), this section proso‘nt.s the model a'ccording to °
-hieh this measure is calculated, and the empirical results
obtained. The level of liquidity as measured here serves as
the dependent'varisble in the cost function estimstes in the

v
q

next section.

The definitions used here are as follows:

D - The level of demand deposits.

DA - The average sise of a deménd deposit account.

DPI - Weighted iteas per account. The processing of checks
(debits on ovn\acec-mnta), deposit and srensit items W
(checks) represent sources of activity. A weighted - ,
index for t.hqu factors was eout.mt.od using the

weights developed by Benston (1964)%.

) ¢ v - .
These we were chosen over .

%ﬂh, 1973), so as to stay cless to Bell and Murphy's

(1968) structure, - _
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Item " Weight
_xi - Check _proposdng (own demand deposits) 1.0006
L, - Depoaft items - C LTS
13 - Transit items , «1660

The abqve voights indicate the relative time used in
processing. ,;

Ratio of regular'tértotql checking depositi.'

The yearly wage rate of demand deposits employees.
The yearly uage‘rﬂte of demand and time deposits
employees(average). )

The level of regular savings.

The level of other time deposits.

The int;rest rate (net of serviog charkes) on time
deposits other than regular savings.

The interest rate (net of service charges) on regular’

savings,

.The v.rage‘sizo of a regular savings account.

Ratio of regular savings to tota) time deposits.
Liquidity, our -oa;nrt for bank output.
Thi yearly wage rate per bank emplyee.
The ysarly wage rate of time deposits employees.

.1 - The Statistical Nodel
' .

As discussed in chapter 3 (see section C), we define bank

output as

the level of liquidity (services) produced by the:

banking firm. This level itself can be revealed by using

Lancaster's (1966) characteristics approach to consumer theory.

pv
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Reproducing tﬁo-utility or "Liquidity®" function and the budget

constraint as derived in chapter 3 we get:

(3.1) u= EO(D(D)'P' +oY .r('r/1+r.r)‘P_]

(3.2) FB-D+T

where D and T are demand and time deposits respoctiv'oly.' T
itself is subdivided into regular savings (TR) and other time
deposits, The 1nt§rest rete on time deposits (r.r) is equal,
ineour case, to TRNINR for regular savings and to TONINR for
other time deposits. The sum the cons‘uner wants to invest in

Dl

banks is F,, and P is the elasticity of substitution (between

Bl
the various deposits) parameter. The distribution parameters,
S 1 D and o(,r are closely related to 'consumer tastes'!, a change
in tastes as to the ordering of D and T in U will affect X
and X9 by changing the marginal products of these &cposits
in the production of liquidityz.
Maximizing (3.1) subject to (3.2) yields the following

equilibrium condition (in logarithmic form):

(5.1) Log wrilemy - I—Jo—“ro—(:-{ T35 103(1”-:’

2 .
For a more thorough dismsion of these parameters see
chapter 3, section D.l.
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When more than two financial assets, as‘'in our study,

appear in the utility function, equation (5.1) beco_nesB:

1 Xpp 1
Lo - - Log(l+r,) +
14p 8 iy TPy 8™

(5.2) I-OgLi - -

{

’+ +l~Lo |
j:i—rf /g _ -

.where Li, (i=1,..n) are the various types of bank deposits.

In our study, the explicit form of equation (5.2) is:

TR ' ‘ 1 Xpf
28 Lo - - Lo -
(5.20)  Log T "rwrem Ty 8 =R prr

/ | ~ | .
1 L +1
-1—;——1.0 X + TRNINR Lo
o fm elx + )t g1 e

3 .
This equation is a result of maximising the followi -
utility function: U ={pD"P+o,L,~Pr+  + 0ol ~Pr] 1P

subject to the constraint: P, = D +3 Li. For an analysis of

this 'fonoralised CES prod on funetion® see Dhrymes and
Kurs (1964). T
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'and;_
TO - 1 p O
(5.2b) 108 TS YONTRE = ~ T4 Prg “F ofop Pra

1 ‘ | L +1
- Log (1 + TONINR) + LogD
I +Ppo F o Pe +1

Using the nermalization rule that O\'D = 1, (see Chetty,
1969), based on the notion that demand deposits are the most
liﬁuid financial asset produced by banks, we are able to
estimate O .m,p 10! P X qps 804 pge These ,pa'ranetor.s, in
turn, determine the level of liquidity ipplied by a given |
level and mix of bank deposits. The regression results of
equations (5.2a) and (5.2b) are reported fn tables 5 - 2 and
5«3 reSpectivelj; The derived parameter ( p 1P R0 L 10°

a(m,q/,ro) are presented in table 5 - I,
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Table 5 - 2 Regression Results -‘Saving Accounté Iiquidity

Function
TR 1 oy 1 - "
Log s—marem ™ - log - - Log(l+'l‘RNINR)+
l+TRNZfR* I??%R cﬁﬂJ%R ltPTR
P+l |
+ Lo
PTR +1 gb
‘IndipendontTVhriables )
{log. form)* 1973 1975 1977
(L+TRNINR) Parameter  115,3452 127.8250 81.9600
St. Brror (6.6023 )+ (6.6328)+ (5.9767)+
D Para-eter 09107 0.893‘0 08872
St. Error (,0308)+ (.,0288)+ (.0239)+
Constant | 4. 2149 -4,..6697 -2.2319
72 | . 5666 . 5982 6491
St, Error Estimate 1,0587 «9530 7434
F 626.19 643 .53 780,34
N 961 861, 84,4,
D.F 958 861 81

¥ Wo signiflcant problem of heteroscedasticity was detect(ﬁ

unless so specified,

o —

+ Significantly different from O at the 5 percent level.

~—

/
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Table 5 - 3 Regression Results - Other Time Deposits Liquidity

Function

!

~TO 1 >p P 1
Log - - Log —= - — Log(1+TONINR)+
T+TONINR I+fmo oAraf T0 +p 49
+1
+ LogD
}‘ 0T
Tndependent Variables
(log., form) 1973 1975 1977
1+TONINR Parameter 47.9734 10.3508 52.51L4
St. Error (5.0339)+ (14.-3050)"' (4.6407)+
D Parameter .7372 .8592 . 8814
st Error (.8260)+ (.,0189)+ (.,0194)+
Constant 1,3802 1.6372 -1,2022
R? . 5846 .7152 27123
St. Error Estimate .8157 6176 «5988 N~
B .
F 674.16 3084, 80 1044.96
N | | 961 864 844
D.F 958 861 841

+ Significantly different from zero at the 5 percent level,

As can be seen from table 5-4, all the parameters of the

liquidity (utility) function have the expeited sign. The

share paremeters (o( n,éx .m,o(m) must de positive (in order

for the inputs to take part in the prioduction process). The

elﬁsticity-paranotera (P ,p n,_p .fo) are all negative and ’
greater than -1 (perfect substitutability betwsen

-

y 9 t

z

deposits
e
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Table 5 - 4 -
The !lasticity and Share Para-eters of the Liquidity Punction

Al

(derived via equat.ions (5.2a) and (5.2b) from Tables 5-2 and

5-3). | ~ .
’ ) .

The Paremeter 1973 - 1975 1977
 p* . 1 1 | 1
X TR 9711 ¢ L9647 9731
x10 < 1.0297  1.1889 . 49796

- -.9913 -.9921 -.9877
10 9791 -.9034 -.9809
P ~.9795 -.9169 -.9832
L’D.m . 73.56 17.06 69.93
45- D10 | 48.31 11.08 55.55

¥ By normallization >

would imply that P = -1, & positive elasticity psrameter

implies concave isoproduct curves). The parameters of regular

savings are stable over time; However, significant instability

exists with respect to the elasticity parameter of "other®
time deposits (f . ) which has the value of -.90.in 1975

" i compared with =,98 in 1973 and 1977%. It is our view that this
\ I .

-\

~ Since Pro is not estimated directly but is relatcdi) an
estimated coefficient, 8 direct hesis - testing on the
various elasticity paremssters was ssible, Instead, the
mns -and variances of these pareameters were estimated via ex-

ng the rendom variable (the regression coefficient) in a

g:ylor series around its expectéd valus, This procedure ensbled
us to conclude whether the various parameters 1n difforont _years
were significantly d:l.fforont from each ot.hor. i

\

\
S e T



- 201 -

result demonstrates the short run instability of the demand
for money function since the paremeters discussed enter the
demand for money kin the broad sense) in the form of "con-
sumer tastes®, Our estimates of'n, 8nd O, for 1973 and 1977
are close to those reported by Chetty (1969); However, in his
study there is no differentiation between regular savings and
.other time déposits.

Table 5-4 also presents the partial elasticity of sub-
stitution (U ) between demand deposits and the other two
financial assets, This elasticity, first derived by Allen and
Hicks (193#),’15 defined as follows:

. - ’
. G - + . - °’<LQi(L ():P‘.
(5.3) D,Li (1+£) P P£'+ qun(D)-—pj{

N

As can be seen from the table,' regular savings are a

better substitute for demand depositss

~ Since the level of

liquidity of demand d@posits is assumed to be the highest, we
conclude that the liquidity of regular savipgs is higher than
that of other time deposits (including CD®s). The empirical
counﬁerpart of this argument ia the \h.igher‘interest rete paid

on CD's and other time deposits,

5 . .
The relatively low values in 1975 refect the changes in P

and_p T0°
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-~

The parameters presented in table 5-4 are then used to
measure the level of liquidity (output) produced by each bank.
This is done via the fol ng equation (an extension of the

ééneral model presented by equation (3.1)).

(5.4) ﬂ\;E‘D(D).-P Wm(r;&%:m)-f TR kﬁm(ﬁ&m)-fﬂ ZP
The level of liquidity (U) produced by each bank is the
output proxy that best describes the role of banks in the
monetary proéess, and is also directly related to the pro-
duction activity of banks via the level and mix of deposits
outstanding. * Thus, Epis proxy enables us to link the micro

and macro aspects of the banking firm, which was one of the

purposes of this studyé. The eggirical counterﬁart of equation

(5.4), for a small sample of ban£2i~ii_gfjfifted in table 5-5.

Table 5;- 5 Bank Deposits and Liquidity - 1977* .
_ (Based on the parameters presented in table 5..4)
' Demand Regular - Other time Liquidity
Deposits (D) Sa s(TR) doggsits(TO! !U!
3683 33507 32216 100891
10557 16771 1,063 L0494
135206 863 151489 376364,
15772 5060 25214 72(6)(8)1
1907 t 2101 2143 5
5009 Soors < 2ta%t i
127872 196675 213302 524,976
5383 3732 - 7925 1 ‘Sh
L
* Sample ba thousands of dollars. .

6 ' .
For a broader discussion see Chapter 3, Section C.

-

oo R b st
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C. The Cost - Output Relationship

In this'section we present the theoretical model which is
~similar to the one used bi Bell and Murphy (1968), and the
-empirical structure of bank cost functions using liquidity

(as measured in the previous section) for bank odtput.as well

as an alternative, more conventional, definition,

C.l The Model

The most commonly used function in bank cost studies is
the Cobb - Douglas type producﬁion function (see Bell and Murphy,
1968; Benston, 1965 and 1972; Daniel, Longbrake and Hurphy,
1973; and Longbrake and Haslem, 1975).

This function is of the follouing/form:

(5.5~ = A L M

where U is bank output, K,L and M are capital,lz:::i;nd
materials respectively,ot , P and f's&re the distribution

parameters and A is a constant, | \\__;54/

The cost identity is:

(5.6) C = wl + rK + nM

where w, r and n are wages, rent and the price of materials
respeetivoly.

\

Minimising {5.6) subject to (5. 5) and substituting for the

equilibtiﬂl rolatfanship between pricos and marginel products,
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we get the following Cobb - Douglas cost function7:

(5.7) C = v(AY/ Y ~/v F y/' d .f/

v’-lul/vr°(/v' }7'n Jyv
where v--<+a?+5-

For complete identification of the system devised in
(5.5) and (5.6) we must have /v + cp/v + J}v =] ,
To achieve this we may divide the costs and any two prices by’
the rem8ining price, or as we have chosen to do, assume that
r and n are constant across all firms, .

Thus the theoretical éost'function becomes:

(5.8) ¢ = Gut/Y 77

where G = v(Al/' o /v G’f; . v 5 5/,)-1 r o(/vn J/v-constant

EBquation (5.8) is the cost function‘khat we are estimating.
This structure corresponds to the single production process
approach developed in chapter four (see section F.l).

The nature of the dataa prevented us from estimating the
level of liquidity embodied in deposits which differ with
respect to size, mix and turnover. As argued previously (see
chapter 3, section D.4), each of these characteristics affects

the degree of liquidiiy attached to e specific deménd or time

7

For a detailed derivation see Bell and Murphy (1968) pp.
15 - 190
8

The lack of a8 break-down of deposits, costs, and revenues
according to the various characteristics mentioned above.

. .1,
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deposit, Thus our measure of outpet, U, méy differ frpm the
ntrue" level of liquidity produced by the banking QJE Té
overcome this poblem we use various outp‘ut homogeneity
variables such as the account size, the turnover of demand
"deposit accounts etc, These ;n{iables are expected to correct.
for the output - measure bias and are used frequently in bank
cost studies, Hoi_vever, in our study the use of such va'riabIQS‘
is a result of nthe lack of sufficient infofmation and not a
result of what l/o/oké to be a theoretical misspecification /V
of the level of bank output. Such a nisspecificatibn problem
seems to \characterize all bank cost studies which use- the
nigber of accounts as a proxy for bank output (such as ABenston,
1965 and 1972; and Bell and Murphy, 1968; for example).

Using the homogeneity vaiables aTs{cuused above, equation

(5.8) becomes:

(5.9) ¢ = oot/ &t ;ﬁi lef

4

.

where the X's stand for the sise, mix and turnover character- -
istics of demand and time deposits (DA, DPX, DRP, TRA and TRP
i‘espe‘ ly). A We do not use the organizational structure
(miber of branches) as a{ additional he’-ogen‘eiti variable

because of lack of the relevant data,

C.2 Banks Costs - A General Description

The three factors of production used in our model are
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labor, capital and msterials. Thus the three prices in our
system sre wages, remt and the :ﬁ'ico of materials., An impor-
tant co-pohont of banks' capital expenses are computer service
fees ("off - and - on - premise") as well a&/t:/o;putor soft-
ware expenses. |

The major component of materials expenses, in our model,
are interest payments on time deposits. To the best of our
'_knovlodgi, interest payments have never before been used as
a direct cost of production for the banking firm. As discussed
in chapter 3 (see section C.h), reserves are regarded as an
input into the production process of banks. Thus interest
payments on deposits are regarded as a direct cost of produc-
‘tion, since deposits are necessary to acquire reserves.,

- Banks afo required to provide a detailed breskdown of
overhead costs (advertising, administretion, etc.) according
to the various deposits produced by theam. Thn( the amount
of imputation done is minimsl.

. Almost ail bank cost studies adopt the "perfechs certainty"
assumption (see Bell and Murphy, 1968; Benston, 1965 and 1972;
Daniel, longbrake and Murphy, 1973; Greenbsum, 1966; Longbrake
a:d. Haslem, 1975: and Longbrake and Merill, 1976), an assump-
tion which is retained in our study. It is, however, imter-
esting to note that with regard to banks' expenses there
exists an importamt imteraction between risk and opersting
costs. Baltenspreger (1972,p.596) discusses this as follows:

%..oa8 financial firm has possibilities to trade
off risk and the costs associated with it for

—~

J
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more 'opersting costs'... One way to achieve
this is by spending resources in order to ac-
quire information about its customers and thus
reduce uncertainty... Another possibility for
the benk is to change the averege sisze of its
loans deposits accounts. By giving more
loans... of smaller average aiu, the firm
can reduce risk and the associated costs...
but it will increase its operating costs..."

This aspect of bank activity should be borm in mind when
the empirical results sre analyszed,

In table 5-6 we present the distribution of the banks'
®8 jor cost compensents tor 1977.

As can be seen from this tadle, labor is the most lpor-
um. factor in the production-of demand deposits. Wages con-
stitute more than 55 percent of the total costs of producing
this type of financial asset. Bell and Murphy's (1968,p.145)
figure is close to 70 percenmt. Since their analysis was con-
ducted in 65, we can conclude that the technological change
in banking between 1965 and 1977 has been substantial, The
substitution of computer thchnoloy for labor is also re-

" flected in the share of capital costs in our study (li percent)
as compared with that share in 1965 (9 percemt). The major
—~Cost compomsat in the production of time deposits is interest
payments (ewar 90 perceat) and the importance of other fartors

of production is relatively amsll, If interest paymsmts are
not considered as a direct cost, 30 as to compare the 1977
structare directly with that of 1965, we fiand thet {n 1977
mmro ofumntmlmunmu}oruu, and

mtotetpiulumnpreut/ The corresponding

/
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figures for 1965 are 60 pereent and 4 percent respectively.
This again indicates the intensive substitution of co-puto;'
t.oehnélogy for labor.

7 .

_ Table 5 - 6 The Distribution of Bank Costs - 1977

(Percentages)
Costs items . Demand  Time . 1. -
Deposits Deposits Assets Total
. Wages k 55,13 3.47 46,29  23.86..
Capital Exp?. 14,10 .97 9.27  5.29
Supplies’ 12,27 57 6.60 3.96
Advertisement 2,06 b5 2,95 1.48
Deposits Insurance 1.55 61 - .Si
AMainistration® . 1.20 Al . 5.8 245
Int\.er‘orst on Deposits - 92,06 ' - 50.45
Other cost.35 . | 13.68 1.76 - 29.04 12,28 (
tora1® 100.00  100.00 100,00 100,00

4+ The distribution Is based on the mean values of the variables.
Including liabilities other than demand and time deposits.
Computer service fees ("off - and on # premise”), and
furniture and equipment.

Office supplies, printing, stc.

legal fees, information services, etc. ~

Interest on borrowed money, service departments expenses,

net loan losses, etc. T

Not including occupancy expenses (about 4% of total costs).

Source: Fusationsl Cost Analysis Progrea,

O W e
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C,3 Mmpirical Results - Liguidity Production

Orﬁinary least - squares was applied afto; logarithmic
transformation of the model presented in equation (5.9). As
mentioned before, our model identifies the existence of re-
turns to scale in the production of bank output9 (19 1 im-
plies increasing returns to scale), the i-portance‘of labor in
- the production process and the inpact’of the hoﬁogeneity var-
iables on banks' costs. This last impact is, however, of
secondary importance in our study.

In section B we presented the theoretical structure as |
well as the empirical results of our measure of bank output--
namely, liquidity, this measure is based solely on the level
and mix of bank deposits. When anﬁlysing tﬁe production of
liquidity, ope could attribute all bank costs to output so
measured only if the asset activity contributeé nothing to it.
\Howover, when this is not the case, i.e. when asset activity
| also contributes output:’then this additfonal output should
be reldted to asset -‘production costs and liquidity (U)
should be related té deposit - pgoduction costslo. A test
concerning this issue might examine the dependence between the
asset (structure) sctivity and the structure and mix of bank
2 , , ’ g '

Given the assumption that rent amd the price of materials

ag. not subject to regionsl variation in the U.S.
1 :

For this point see also chapter 3, section C.3.
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deposits., High dependence would imply that asset activity
is reflected in the structure and mix of dequits, and shus
deposits pfovide the basis for an unbiased measure of bank
output. This, in turn, means that all costs should be
attributed to the lojpl of liquidity - this will be d§f1ned
as the Upper Boundu;pproach. Independence, on the other
hand, would imply that asset activity is not reflected in
the level and composition of bank deposits; It produces an
output of its own, and thus only deposit production costs
should be attributed to thq level of liquidity measu{’d
here. This will be defined as the Lower Bound approach. To
the extent that the Lower Bound approach is correct, the
Upper Bound approach underestimates output or, equivalently,
overestimates the production costs of liquidity.

Table 5~7 and 5-8 summarize the cost - output relation-
ship reflecting the Lower and Upper Bound approaches re-
3pect1voly. .

-
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Regression Results for the Cobb - Douglas Production Function
(Liquidity - Lower Bound)

LogC = LogG + SLogl +

B

+ 3, LogDPX + :kLogDﬂP + zSLogTRP

SLogTDWA + 3,LlogDA + 3,LogTRA + ‘-

Independent Variables

_Lb& forms) 1973 1975 1977
pamet‘r 100303 OWI Iomb
St. Error (.0065)+ (.0031)+ (.0043)+
TDWA(=w) Parameter .0360 .0789 .0823
St. Error (.0191 (.0197)+ (.0239)+
St. Error (.0045)+ (.0025)+ (.0009)+
TRA Parameter .0138 -.0103 .0168
St. Error (,0046)+ (,0026)+ (.0029)+
DPX Parameter 1449 1065 1410
St. Error (.,0183)+ (.0104)+ (.0121)+
DRP Parameter -e3225 -,0254  =e2545
St. Error (.0949)+ (.0505) {.0596)+
TRP Parameter -.0763 .0511 -.0626
St. Error (.0129)+ (.0075)+ (.0094)+
Constant (=G) -3,.8829 -3.6524 -3.5812
R? .9685 .9921 9868
S.k.E. «1945 0965 <1165
) 4 4217.11 15350,21 8928.25
N 961 864, 844
D.F 953 856 836

+ Significantly

™~

different from sero at the 5 percemat level,
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Regression Results for the Cobb - Douglas Production Function
(Liquidity - Upper Bound) |

LogC = LogG + Lo

1

P

+ 23LogDPX + szogDBJ—’ + 35LogTRP

gU + ;LogwA + zlLogDA + zZLogTRA +

Independent Variables

(log, forus) 1973 1975 1977
U Parameter 1.0312 9371 1.0084
St. Error (.,0048)+ - (.0058)+ (.,0041)+
'A(q) P&mﬁter -0114-82 -.2003 -.0203
St. BError (.0307)+ (.0L18)+ ¢ (,0268)
DA Parameter .0008 .0352 .0068
St. Error (.0033) (.0047)+ {.0028)
TRA Parameter -.0093 -.3918 .0013
St. Error (.0033)+ (.,00L8)+ (.0028)
DPX Parameter .0898 0649 .1082
St. Error (.,0136)+ (,0145)+ (.,0118)+
DRP Pareameter -.3196 0041 -.1122
St. Error (.0693)+ (.0930) (.,0572)+
m Pametel' ‘00510 00760 ".03@ *
St. Rrror (.0094)+ (.0138)+ (.0090)+
Constant(-G) -108398 :'05‘071 ’203“6
72 .9830 9728 .9878
S.E.B <1420 1780 «1119
r 7931.46 k24,90 1994.56
N 961 864, 844,
D.7 953 856 836

+ Significantly

different from szero at the 5 percent level.
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Tio interesting results show up in tables 5-7 and 5-8:

(1) We do not find conclusive evidence for the existence
of economies of scale in the production of liquidityll (in
contrast to Greenbaum who also u;;d a single output measure
and found returns to scale in bank operations in 1961). We
find that the production of“ilquidity was characterisgsed by
decreasing returns tq,d@gi:/in 1973, increasing returns to
scale in 1975, and again decreasing returns to scale in 1977
(constant returns in 1977 according to the Lower Bound
approach)., A more int;nse use of computers over the period
analysed would support the suggestion of increasing rotﬁfns
to scale in 1977. However, the marginal contribution of this
technological change is offset by decreasing returns in the
use of gaterials. Since interest payments are regarded here
as a 'natefial' expense, this result may point to a relative
decrease in the monopolistic power of banks in 1977. We do
not have any support for this hypothesis from any ogior source,
These arguments are discussed again following tables 5-9 and
5-10. '

(2) The coefficient of the wage rate, between 3 and 8
percent according to the Lower Bound aﬁproaehlz, is signifi-
cantly lower than that found in previous studies (which

11

All the conclusions with respect to the existence of re-
turns to scale are based on testing whether (1/v)-1l is signifi-
cantly different from sero at the 5 percent level,
12

Which implies that a 10 percent increase in the wage rate
will increase banks' total costs by less than 1 pércent.
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excluded interest payments from the definition of costs).
According to the Upper Botund approach, the coefficient of the
wage rate is sigg}ficently less than gzero in two years, imply-
ing that an incréase in the wage rate will result in a de-
crease in total costs. There may be several explanations

for this peculiar result:

(1) The Upper Bound approach is wrong. Asset activity
is not fully reflected in the mix and structurs of bank lia-
bilities and thus the costs of producing liquidity should
exclude 'asset production' costs,

As will be later demonstrated, (using a version of the
Lower Bound approach), the negative wage coefficient also
characterigzes, to a certain degree, the production of time
deposits, which are more frequently used as a proxy for bank
output. It also appears in at least one other cost study13.
Thus &8 misspecification of our proxy for bank output (liqui-
dity) can not explain the above result. - /

(11) The assumption made ahout the price of reserves
(the net interest rate) being constant is wrong and thus
‘creates a8 bias in the wage coefficient. To test this argu-
ment we estimate the liquidity cost function. (Upper Bound)
with the wage rato)ggg the interest rate serving as explicit
independent variables, while only the price of c#pital is

13 See Bell and Murphy (1968), pp. 241-242,
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assumed to be éonstant.‘ The results are as follows (for

1977); |

LnC= -1,7640+1.0083 LnU - .0263 LnWA - ,0061 LnDA+ .0006 LnTRA+
(.0041)+. (.0269) (.0028)+ ( 0028)

«1031 LnDPX - .1336 LnDRP - ,0180 LaTRP+ .1799LnTNINR
(.0118)+ (.0575)+ (.0101) (.0640)+
yhore C are total operating costs and TNINR is the interest
rate on time deposits, We see that the coefficient 0f the
| wage rate is still negative and thus it can not be explained
by a misspecification of our original estimating eqﬁation.

(ii1) The Cobb - Douglas preduction function can not
describe the production process of banks. If tﬁﬁ? is tho
case then none of the estimated coofficienta, including the
wage - rate coefficient, can be viewed as descridbing the
"true"” production process of banks. This point will be further
discussed when we present a test for the appropriateness of
this production function in the case of banks, .

(iv) Bank costs are ’fiilized subject to factor prices,
given the level of output, and an additional constraint which
is, most probably, a time constraint preventing quick and full
8djustment in the short run. This constraint prevents them
from using as much capital as they would like, In other
wotds, banks are inefficient producers according to the stand-
ard neoclassical model. In this model, an incresse in the
wage rate implies the substitution of capital for labor which,

"
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~

when leading to a“reduction in totsl costs, means that the
initial allocation of resources was inefficient. 'In our case,
banks can produce the existing level of output more efficiently
by using less labor and more capital (computer technology).

The adjustment to this new technology is not yet complete and \
thus banks currently employ "too much" labor; This hypothesized
inefficiency in the production process of banks may also be
linked to the fact that this industry is regulated 8nd thus

there is interference with the optimizing process of banksl“.

In addition to the two main results stated above we also
find:

(a) An inverse relationship between bank costs and the
proportion of regular checking accounts out of total demand
deposits (DRP). The result with respect to the proportion of
regular saving accounts out of totsl time depoeits (TRP) is
less conclusive,

(b) A certain degree of multicollinearity between the
average account size of demand (DA) and regular saving (TRA)
deposits. However, using the Lower Bound approach, the co-
efficients of both variables are significantly different from
sero and thus none of them is omitted from the estimated cost
function. This was not the case for 1973 and 1977 using the

Upper Bound approach where one of the account sise variables

14 T ’

Since regulations take more then one form (interest
ceilings, barriers to entry, reserve requirements,etc.), we can
not point to & well defined relationship between them and the
kind of inefficiency found.

<
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was found to be not significantly different from zero; Thus
TRA has been omitted and the cost function was re-estimated.
The results show that DA is inversely relat;d to the level

of costs. This cbnfirns the often repo?fed result that larger
accounts are associated with lower costsA;;r unit of outpﬁﬁ
produced. |

(c) A positive correlation between the activity (turn-
over) of demand deposits aeccounts as measured by the number of
home debits, deposit items and transit items per account (DPX)
and banks' production costs,

The Cobd - Douglas production function, used here, implies
in theory that factor shares are invariant to scale., The vali-
dity of this assumption may be checked by disaggregating theL
cost function into its three components: wages, rents, and
material costs, and comparing the point estimates of the scale
parameter for each component of total costs. Such & disaggre-
gation will also ensble us to observe how the various factors
of produstion are economised as the scale of production changés,
and explain the results discussed before with regard to '
liquidity production (tables 5-z/and 5—8).

The results of such a disaggregation,of total costs for
1975 and 1977 (the Lower Bound approach only 5) are prosontod

-

in tables 5-9 and 5-10.

-‘\_ L

These two tables indicate that the point estimates of

Y

The Upper Bound approach yields similar results. i

~
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the scale parameters are no& equal to §ach ophcr,‘at the 5
percent level of significance. Thus, holding factor prices
constant, factor shares are invariant to scale. Such a result
raises doubts concernipg the validitykgf the use of the Cobb -
Douglas function for {Qg banking industry and may explain
results such as the negative wage coefficients discussed
before, However, it has to be remembered that our theoretical
model (see chapter four, section B) suggests that banks are
ntb\price takers as far as the net interest on deposits is
concerned., Thus factor prices are not constant and diffe;;nt
 point estimates of the scale parameter of the various costs
components would not necessarily imply that factor shares

will change with scale, nog\that the ﬁse of the Cobb - Douglas
production function is invalid.

Tables 5-9 and 5-10 also indicate a result already dis-
cussed - namely, that in both 1975 and 1977, wages and capital
costs exhibited increasing returns to scale (capital costs
exhibited decreasing returns to scale in 1973). Thus an
increase of 10 percent in scale was accompanied in 1977 by a
9.2 percent increase in wages and 8.5 percent imerease in
capital costs. However, in 1977 material costs exhibited de-
creasing retdfns to scale, while in 1975 (and 1973J.thoy
exhibited increasing returns to scale. This accounts for the
overall decreasing returns to scale in the production of
liquidity found in 1977 (see tables 5-7 and 5-8). As explained

before, the ma jor component of material costs in the (net)
. P g
e

—
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Regression Results For the Components of Total Costs - 1975
(Liquidity Production)

LogCi = LogG + %—ué%u + 3,LogDA + 3,L0gTRA +

+ zBI.ogDPI + z

In

LongP+z5

LogTRP, i=1...3

Cl = Wages, Cz - Capit.al ex., C3 = Material ex.
Tndependent Varlables “Dependent Variables (105, fbm] '
(log. form) ages P te s
v Parameter .8518 7316 .9828
St. Error (.0129)+ (.,0310)+ (.0061)+
TDWA (=w) Parameter . 7086 -.0388 .0083
St. Brror (.0307)+ (+1942) (.0386)
DA* Parameter ,0581 0540 2294,
St. Error (.,0106)+ (,0255)+ (.0050)+
TRA* Parameter -.5988 .0249 .0366
St. Error (.,0106)+ (.9421) (,0051)+
DPX* Parameter .2192 .6873 NNNA
St. Error 1.0429)+ (.1032)+ (.0205)+
DRP=* Parameter .0095 .0051 . 0907
St. Error ( +2069) (.4976) . (.0989)
St. Brror (.0307)+ (.0739)+ (,0146)+
7 8648 4536 .9728
S.E.E . 3956 .9514 .1891
) 4 788, ki 103,36 bh23 .35
N 864 864 864
D.F 856 856 856

+ Significantly different from sero at the 5 percent level.
* Irrelevent for our discussion.
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Y

Regression Results for the Components of Total Costs - 1977

1

LogCi = LogG + §

(Liquidity Production)
LoglU + ;-:mgmw + 3,LogDA + 3,LogTRA + '

~ + 3,LogDPX + 3, LoghRP + 3, LogTRP , 1=1...3
cl = Wages, C, = Capital ex., c3 - Hﬁtorial ex.

“Independent Variables Fﬁmndont Variablss (105. Torm
(log, form) Age s pita terials
U ) Paremeter .9278 .8501 1.0214
St, Error (.0124)+ (.0428)+ . (.0093)-0-’

TDWA(=w) Parameter 6994 .0610 -.1316
3t. Error (,0692)+ (.2375) (.0518)+

DA* Parameter .0099 0702 - -,0238
’ St. EBrror  (.0086) (.0296)+  \(.0064)+

TRA* Parameter -.01L4 -.0592 .0331
St. Brror (,0085) (,0292)+ (. 0063)+

DPX* Parsmeter .2263 .3551 .0318

St. Error (,0351)+ (31203)+ (.0262)

DRPx Parameter 3462 -,0181 = -.0653

St, Error (41727)+ (.5921) “wm (.129;)

TRP* Paremeter .2183 2776 -.0144
St. Error (.0272)+ (.0934) (.0203)+

Constlm’.(-G) "90‘971 '3 . 5”9 -2.6677

B .8907 :3576 9430
S.B.E 3375 1.1574 02524
4 973.77 68.05 199:..5}5
| 84k 8l 8ik
D.F 836 836 " 836

-2

+ Significantly different from zero at the 5 percemt level.
* Irrelevant for our discussion. :
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4

interest payments on ii:o‘dcposits. Thus one may claim

that 1977 is characterised by a change in banks' monopolistic
power in the market for daposiu. The cxphnltioh for the
decreasing returns to scale exhibited by this cost item in
19ﬁ may also be’based on the “other"™ material costs
(supplies, etc.). Purther investigation with respect to the
nature of these vinpntl is necessary in order to have a com-

plete explanstion.

Csh Empiricsl Results - The Production of Demand and Time

Deposits.
There are t.l_uio basic differences between our analysis

and most of the (h;n,k) cost studies done in the past (Balten-
spreger, 1972; Benston, 1965 and 1972; Bell and Murphy, 1968;
Daniel, Longbreks and Murphy, 1973; ‘Longbrtkc and Haslem,
1975; and Longbrake and Merill, 1976):

ki) Our definition of Nnkj“out.put is based on the = .

single - output concept-of liquidity, to which various com-

ponsats of bank portfolib: (assets and liabilities) contribute,
wheTeas the above studies srgue that each bank departasent
(demand deposits department, busineds loans department, ot.c.‘)
produces a unique product,

(11) Al] the above studies use the mumber of accounts
as & measure for the phyua:‘l qusntity of output. In our
analysis the dollar volume (of liquidity) stasds for the
physical level of bamk output. '
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(i11) MNone of the above st.udiés considers in%erqst
payments on time deposits as a factor payment (and thus
reserves are not explicitly treated as an input). Ha'wever,
we regard'interc..st payments as a direct cost of production.

In order to’ isolste the impact of the first of these
differences on the gnpirical results, we analyse the re-
lationship between ‘bar* ‘costs (our classification) and a more
conventional definition of bank output - namely, demand and
time deposits separately. The' results sre summariszed in
tables 5-11 and 5-12, | Ty

| -
Returns to Scale - we find decreasing returns to scale in the

production of demand deposits in both 1973 and 1975, and
constant returns to scale in 1977. Since no explicit interest
is paid on demand deposits, the only difference between our
analysis and previous ones is with respect to the output '
measure used. When the number ofvaccounts serves as such a
-eas.urc, Benston (1972), Bell and Murphy (1968), and Longbrake!
and Haslem (1975), find increasing returns to scale in tho'_'
production of demand deposits. Constant returns to scale is
the finding of Daniel, Longbrake and Haslem (1973).

Py As far as time deposits are concerned, constant returns
to scale are found in 1973 and 1975, while for 1977 we find
increasing returns to secale., Constant returns }o/s/ﬁlo in the
production of time deposits are also found by Benston (1972)
and Bell and Murphy (1968, table iv - 53). Bl/nd on this infor-
mation it is hard to conclude whether the different results in
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Table 5 - 11
Regression Results for the Cobb - Douglas Production Function
(Demand Deposits Production)

LogC = LogG + %LogD + ;ﬁLongA + z,LogDA + 2z,LogDFX +

+ 3, LogDRP
~ Independent Vatlables i

(log, Form) 1973 1975 1977 .

D Parameter 1.0327 1.0440 1.0193
St. Errer (.0097)+ (.,0102)+ (.0116)+

DWA (=w) Parameter .2867 4178 L4279
< St, Error (.0300)+ (.0617)+ (.0661)+

DA Parameter .0101 .0182 .0166
St. Error (.0034)+ (.0035)+  (.0037)+

DPX Parameter .3882 5129 4163
St. Error (.0289)+ (.0325)+ (.0336)+

DRP Parameter -.8187 -.8680 - 7741
St. Error (.1451)+ (+1549)+ (.1659)+

Constant (=G) -6.2916 =7.3255 =7 1466
R ' .9316 9367 .9175
S.E.E .3068 .3040 .3270
P 2619.50 2557.96 1865.19

N 961 861, 844

D.FP 955 858 838

+ SignilTcently different Irom sero at the 5> percent level,

1977 sre dus to tﬁo treataent of interest as a factor payment
or to the use of the dollar value as representiang the level of
bank output (rather than the mmber of aecounts).
Eeployment of labor - tho\Eg;ffieiont of the wage rete in the
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Table 5§ -~ 12
Regrgssion Results for the Cobb - Douglas Production Function
(Time Deposits Production)

LogC = LogG + LogT + SLogTWA + 3, LogTBA + 1,LogTRP
Indc;.)c?g;:i Variables 1973 1975 1977
T(=TR+TO) Parsmeter «9914 .1.0040 .9914

St. Error (.0052)+ (.0022)+ - (.0025)+
TWA (=) Parameter -.1132 -.0166 ~ .020
. ‘ St. Error (.0133)+ (.,0104) - (.,0106)
TRA Parameter 0033 0005 .1750
St. Error (.0020) (.0007) (.0007)+
TRP Parsmeter =.0424 -.0559 -.03L46
St. Error (.0118)+ (.0050)+ (,0051)+
%nstant(-c) ‘ '107m -207566 -2087”
72 .9769 .9961 .9959
S.E.B .1851 .0675 .0651
F* 10155.81 85997.08 51680,68
N 961 864, 844,
D.F 956 859 839

+ Significantly different from sero at the 5 percent level.
* The hypothesis that the variance of the residusls is homo-
scedastic is rejected at the 5 percent level of significance.

production of demand deposits (DWA) is in accordance with the

results reported in previous studies.

However, the coeffi-

cient of the wage rate in the production of time deposits

(TWA) is found to be negative or very close to sero (in con-
trast with a coefficient of .4 found by Bell and Murphy for
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example). This illustrates again the hypothesised inefficiency
of banks' production process whether liquidity or time deposits
represent their output.' The fact that such an inefficiency

is found with respect to time deposits and not with respect

to the production of demand deposits may point to the fact %
that any further research in this direction will have to
establish a link between the existence of interest ceilings

and the suboptimal resource allocation in the banking industry.
Homogeneity Variables - we find that deposit mix has a sig-

nificant impact on the level of bank costs, Costs of pro-
ducing time gpd demand deposits are inversely related to the
level of regular savings deposits (TRP) and the level of
regular checking deposits (DRP). The result with respect to
regular checking deposits is in accordance with the one re- °
ported by Daniel, Longbrake and Murphy (1973), and by Long-
brake and Haslem (1975), but in contrast to Bell and Murphy's
(1968) finding.

In accordance\:ith the findings of previous studies, io
find that the average demand and time deposit account size
(DA and TRA respectively) are positively related to the cost
of producing these two types of deposits.

To conclude our analysis, we disaggregated the total
cost functions of demand and time deposits inmto vlges; capital
expenditures and magerials expenditures. The findings are
summarised in tables5-13 and 5-14 (for 1977 only since there
is no significamt variation). '
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Comparing the point estimate of the scale parameter of
the three components, wg\see (again) that factor shares in
the production of time and demand deposits are not invariant
to scale. In other words, assuming constant factor prices,

‘::;capital, labor, and materials will not increase proportionaly
with the increase in the scale of operation. However, as
discussed before, the assumption that banks are price takers
is in violation with our theoretical model according to which
they are monopolistic competitors at least in the reserves
market, Thus the unequal factor elasticities do not necessa-
rily imply that the Cobb - Douglas production function can not
describe the production process of banks.

Table 5-13 illudtrates that banks enjoy considerable
returns to scale wiu/h respect to the employsent of labor and
capital in the produétion of demand deposits. The decreasing
returns to scale with respect to the employment of materials
accounts for the overall constant returns to scale in the
produii}on of demand deposits.

Table 5-14 indicates that increasing returns to scale in

‘/tho smployment of labor and capital oxplaiﬁa the overall in-
creasing returns to scale in the production of time dopoaitg.

. Materials expenditures exhibited conatant returns to scale in
1977 (increasing returns to scale in 1973, and decreasing

returns to scale in 1975)
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Regresgion Results for the Components of Total Costs - 1977
(Demand Deposits Production)

LogCi -llagG + %LOBD + gLOSDWA + 2,LogDA + z,LogDPX +
+ 83L05DRP_ , i=1...3

= Wages, C

~ Capital ex., C; = Material ex.

¢, 2
Independent Variables _Dependent Variables ‘IOﬁg Tiimr_
_(log. form) Wages P terials
D Parameter .9268 . 8589 1.3415
| St. Error (.,0103)+ (.OLL6)+ (.1112)+

DWA (~w) Parameter « 5419 .0508 4703
st. Error (.0591)+ (o2544) (.6338)

DAx* Parameter .0016 .0176 e 5745
St. Error (.0033) (.0143) (.0357)+

1) 9 ¢ Parameter .3906 . 5465 .1014
St. Error (.0301)+ (.1296)+ (.3228)

DRP* Parameter - 7429 . -.5821 5.6959
St. Error (J1064)+ (,6386) (1.5908)+

Constant (=G) -7.2394 -2,9753  -20.9109

R? .9188 .3324 4143

S.E.E « 2925 1.2584 3.1347

r 1911.10 8L4.94 129.27

N 961 961 961

D.F 955 355 955

~+ Jignificantly difTerent from sero at the 5 percent level,

* Irrelevant for our discussion.

-3
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Table 5 ~ 14

Regression Results for The Components of Total Costs - 1977
(Time D}gosits Production)
LogCi = LogG + SLogT + ILogTWA + z,LogTRA + 3,LogTRP
i=l...3, Cy=Vages, Cz-Capital ex. CB-Material ex,

Independent Variables _Dependent Varlables (log. form]
(log. form) Wages P terials

T(=TR+TO) Parameter .8835 .8181 «9998
. St. Error (.0200)+ (.0397)+ (,0020)+
TWA (=w) Parameter <3477 -.0337 -.,0177
St. Error (.0966)+ (.1918) (.0099)
TRA* Paraleter "00137 - .0033 00017
St. Error (.0064)+ (.0128) (,0006)+
TRP* - Parameter .5186 3746 -.0691
St. Error (.0457)+ (.0907)+ (.0047)
Constant (=G) -6 8780 -3.7378 27872
R% N 7239 .3540 9966
S.E.B _ « 5792 . 1.1494 .0596
F 553.74 116.48 62607.25
N By 8k 8Lk
D.F - 839 839 839

+ Significantly different from zero at the 5 percent level.:
* Irrelova?t for.our discussion.
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C.5 The Production Of Liquidity - Some Final Remarks

a8, The Cross - Section Variation of Interest Rates and

Service Charges

As discussed in chapter foip (see sections B and F..4),
the control variable in our model of the banking firm is the
service charge and not the (gross) interest rate, As ci:;
plained, this assumption, although not cruial for the (theore-
tical and empirical) results derived; subsumes the case of o
interest ceilings and represents our feeling that the variation
in the service charge rate among banks in higher than the
cross - section variation of the interest rates on time dg//
posits, at a given point in time, . -

Table 5-15 presents a crude test of this hypothesis

-

Table 5 - 15

The Variability of Interest Rates and Service Charges

ﬁS;;ﬂ ce_Charges 5 ﬁnﬁton stjﬁtes

1973
Mean i .006 .019 .007 «Ob4dy 060 054
St. dev. .005 014 005 .005 006 .005 y
1975
Mean 006  .019 .007 048 .06k .067
St. dev. .006 .006 .006 .005  .005 .0OL
1977 | |
Mean .006 017 017 .0L8 .062 .056
St. dev. .007 015 .006 .00, .005 .00

From the above table it can be seen that for almost
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each type of demand deposits, during the three years surveyed,
the standard deviation of the service charge yield 1is

significantly higher than the ard de;iation of the

interest rate on the various types of \time deposits. Thus,
for example, in 1977 the variation in (service charges paid
on demand deposits is 50 percent highen than the variation
of the interest rate on time deposits. s result becomes
even more apparent when we consider the fact that the service
charge per dollar of demand depoéits is mach smaller than the
interest rate on tﬁye depésits. Thus we see that the standard
deviation of the service charges is almost as high as the

mean value, while the standard deviation of the interest rate
is approximately 13 times smaller than its mean value, These
findings may not constitute a solid proof of our hypothesis
but at least point ﬁo the fact that service charges are an
important control variable in banks' operation.

b. Average Production Costs of Liquidity and Deposits.

Our prodﬁcor approéch towards the production of liquidity
(bank money) enables us to prosent'sa-o (average) cost figures
with respect to the production of liquidity and demand and
time deposits as an alternative measure for bank output.

These figures, for 1973 and 1977 are presented in table 5-16.

This table indicates that when total costs of production
are attributed to liquidity, as we define it, the costs per
dollar produced in 1977 are 7.59 cents. If only demand and
time deposit costs of production are used, the corresponding
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Table 5 - 16 Banks' Average Production Costs*

(Cents per dollar produced)
~

1973 1577
Demand Deposits 1.81 2,32 .
Time Deposits 5.87 6.03
Liquidityt 3.99 5,297
Liquidity? 6.41 7.59°

Based on the mean values of costs and output.
The Lower Bound approach.

The Upper Bound approach.

Average and marginal costs,

AT NN R

figure is 5.29 cents. It has to be noted that,here, the dollar
dimension of liquidity becomes a dimension of the physical
quantity produced snd should not be confused with the bank's

total revenues. This point is illustrated in figure 5-1,

&

Consumers' Surplus

g.8q il AC=M(= AR
. T‘\\\
|
I
» uo U

Figure 5 - 1 Ligquidity production - 1977
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The above described banking firm produced Uo units
(dollars) of liquidity, costs of production (including profits)
were 8,89 cents per unit producedl6, and total revenues were
8.8900.

When we use demand or time deposits as a proxy for bank
output, the average costs o} production are aproximately 2
and 6 cents respectively,

From the discussion presented in chapter three (sce
sections C and D) it should be clear that we. are not inter-
ested in incorporating banks' costs of production into the
most frequently used money supply equation (the money stock
equals‘tho multiplier times the monetary base), We are rather
incorporating the impact of bank costs on the supply of liqui-
dity through their effect on the net interest rates paid by
banksl’ anh\ghus the level of liquidity embodied in the various
bank liabilitiga. It is our view that bank costs are signi-
ficant onough‘;St to be disregarded in the analysis of banks
as a vehicle for the implementation mopetary policy as well

as in any micro model of the ng fird.

16
ied by the mean values

ent. Thus the average

The profit margin in 19771538
pe
ity was 7.59 x 1.1714 = 8.89

of costs and revenues, was 17
v"selling price® of a unit of/Iiq
cents.,

17

See equations (3.1), (5.,2a), and (5.2b). The interest
rete which appears there 1s & function, among other things, of
bank costs and thus we get the relationship:costs —— interest
rete ——— liquidity.
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/ D. Sﬁlnary
This cost study of almost 3000 U.S.baéiL%B in the years
1973, l975vand 1977, is simed, first and foremost, at re-

flecting the ideas put forwerd in our theoretical model.

We challenge some of the conventional definitions and be-
havioral assumptions used to describe the operation ©f the
banking firm. Thus the results reported here shoula be ex-

amined in light of the alternative structure suggesﬁqd.

D.1l Masin Results and Policy Inplications

(a) Our approach towsrds the defiﬁition of bank output
can be used to find the ™liquidity®™ equivalent of changes in
bank liabilities and determine the amount by which the mone-
tary base should be changed so as to maint&in a given oversll

level of liquidityl’

+ On the assumption that this leol of
liquidity is consistent with stable prices, such an approach.
. will ensure the continuation of this siability. However, as
the liquidity function is found to be unstable (at least in
the short run, see table 5-5), a frequent revision of the
parameters used is needed in order to make the above policy
efficient, Such an approach adds ® practicel dimension to

the long discussed issus of the definition of money.

13

FPor & discussion whether these (FCA) banks can represent
the whole population see Heggestad and Mingo (1978).
19

For this point see also Chetty (1969).
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(b) We do not find any conclusive evidence for the

existence of (consistent) economies of scale in bank opera-

tions. This holds whether liquidity is used as & measure of

\\bank output or whether bank deposits serve this function.

,;liThus it is our view that banks' supervisory agon¢ios should

, + : “ TN
‘éncourage more intense competition is the banking sééyorzo.

The existence of administrative barriers to entr}xniz\féqult
in the operation of banks which are "toolbig' and thus<:;:\\\
characterized by higher costs. The only‘benefits of these
barriers seem to be in terms of 'supervisory convenience'.

(¢) The high degree of govermment intervention in the
operation of banks (one aspect of which is the above mentioned
barriers to entry) is suspected of causing resource mis-
allocation in this industry. It is shown that banks may
employ too much labor relative to capital, a result which is
partially supported by other studies.

(d) Banks are found to have significant economies of

scale in the employment of labor as well as in the employment

of capital (computer technology). Thus it is hard to deter-
mine whether future developments in this industry will involve
further use of a labor - saving technology such as Klectronic

Fund Trensfer Systems, or whether the gains from such 8 trend

Bell snd Murphy (1968,p.244) reach a differeamt conclusion:
"7t was demonstreted that the existence of economies of scale
could present 8 dilema to the regulatory agency. That is, the
encouragement of both vigorous ition and low cost banking
services might not always be mut y consistent."

Ial
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are close to being fully exploited.
(¢e) PFimslly our study reises some doubts with respect
. to the validity of using the Cobd - Douglas production fumction
. in order to describe the production process of banks.

D,Z‘ Sope Suggestions For Further Research

(a) The fact thet decressing returns to scale in the
-ploy-'it of materials ws found in 1977 (im contrest to the
structure of the cost function in 1975) calls for some further
mipgibn. More explicitly: n-i.nunn‘pay-uis (as well
aj 'otior costs) are included in 'msterial expenditures', ome
should test the hypothesis that there were significant changss
~ 4in the ohnieity of the demsnd fumectien(s) facimg the banking
_ firm, between 1975 and 1977. Such a change ia the monopolistic
power. of’ blnks would be reflected in their service charges
and thus, ia the net interest rete they pay.

- (b) With respect to the suggested inefficiemcy of benks
'(tho employmeat of 'too mmch' labor), soms further resesrch
,ﬂth“haﬁrumﬂlﬁd“%aﬂﬂaﬂl

‘defined nlltiouup between that inefficiency and ax-podm
| form of govermmest istervemtion. It 1s also possible that
this inefficioncy reflects a less thea full w tek ro-
. ‘.«uwmummqmmu |
' eliminsted &s tims fhesss. - - '

T e) a-mmun—-wum
» m-mmmm%&mc «

LA

.- .
i . . R " s PR
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cannot describe the production process of banks,

S~
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