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Measuring the Output of Banks:
What Do Banks Do?

By Jack E. Triplett*

Two unresolved questions dominate research on measuring the economic
activity of banks:

(1) What are the outputs?

(2) What are the inputs?
In few other topics in economic measurement are the issues so primitive. In this
paper, I review existing empirical measures of bank output, and present a
measurement model that is intended to move the discussion beyond the first round
of primitive questions in order that we may begin to engage other--still

primitive--questions, such as: What are the units, and what is the price?

I. ank ? Existing Empirical A

Explicit measures of banking output appear in at least two different
literatures in economics. The oldest is the measure of banking output
contained in the national accounts of most countries (including the United
States). More recently, several banking output measures have appeared in
research on bank regulatory issues.

A. Jraditional Mational Accounts Approach -

In the national accounts literature, the topic of banking output is
usually characterized as "the banking imputation prablem®--which suggests that
the measure incorporated into national accounts is not regarded as wholly

satisfactory. The imputation "problem® arises targely as a consequence of the
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nationa) accounts treatment of interest flows.

» . [When] an enterprise receives capital from the pubiic and

transfers it to other enterprises...it is reasongble to follow the

general rule that the income and product originating in a firm

shall depend on its net interest payments, that is, interest paid

minus interest received. Such a rule produces negative value

added for banks® {Bailey, 1971, emphasis supplied).

One can debate whether this "general rule® {s in fact as reasonable for
Financial firms as it has historically been accepted to be. The rule excludes
the major source of bank revenue (inccme from lending activity) from the
measure of banking output. Gorman {1969) colorfully remarks that the national
accounts treatment of interest flows--unless adjusted--leaves the “commercial
bank...portrayed as a leech on the income stream.®

To avoid the *leech on the income stream® portrayal, banks are assumed
.to providae unpriced or *fres" services to depositors (such as checking
accounts for which no explicit changes are made) whose value is gqual the

i 1 Jendi rations.' Thus, the national
accounts imputation for the value of unpriced depasitor services provided by
banks is:

ZFS, =- (21,0, -2rLy)
where f, and 5, are the implicit fee and implicit quantity of unpriced service
u, D; designates a deposit with interest cost i), and L; is a Yoan (or other
interest-earning asset) with return r.. The total output of the banking
industry {ncludes the imputed valua of free services, so defined, plus the
value 6f services for which an explicit charge is levied {certified checks anq

5o forth--a very small part of bank revenue), or:
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(A) Bank output = 3 fs + [- (£ 1,0, - I rL)]
where the. subscript p designates explicitly priced services.

The national accounts approach was first introduced by Yntema (1947),
and has been employed in the U.S. National Income and Product Accounts {NIPA)
since 1947. It was accepted by Stone (1947}, and incarporated, with a small
modification that will be ignored here, into the United Natians® System of
National Accounts, or SNA (United Nations, 1968).% See also Jaszi (1958},
and Goldberg (1384).

Finding an economic ratienale for the national accounts treatment of
banking has always been a problem. One attempt relies on the liquidity of
bank deposits, relative to alternative investments:

"A commercial bank in effect converts i1liquid assets into liquid,

readily transferable ones.... In exchange for its services in

connection with deposits, and for their comparative liguidity, it
receives these deposits at low interest campared with what the
depositer could earn on alternative, Tess liquid assets® (Bailey,

1971).

Similar language appears elsewhere in the national accounts Titerature,
Liquidity clearly explains why bank deposits earn relatively low
interest; but in the national accounts model, depositors receive the gntire
proceeds of banking activity, and banking proceeds are earned from investments

in relatively 111iquid assets, The national accounts banking model impiies
that depositers, had they not opted far "free® che;king accounts, coyld have
earneﬂ what the banker earns on loans (rather than earning, say, the actual
fnterest on some alternative, but stil) 1tquid, bank deposit that does not

provide *free® services). Depositors awn 1iquid assets, in this model,
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without paying a liquidity premium. The 1iquidity of bank deposits cannot
explain the national accounts banking mode] .

A more appealing rationale characterizes the national accounts approach
to banking as an vagent® model: Banks exist to act as agents for their
depositors, and for this reason pay out their entire earnings to depositors.3
In the natienal accounts model of banking, all commercial banks are assumed to
behave as if they were true mutual savings banks, or mutual insurance
companies. Since the agent rationale is the oniy one that logically explains
the national accounts banking imputation, it is the one incorporated into the
summary table that accompanies this review (Figure 1).

Logical consistency, however, does not mean that the national accounts
model of bank behavior is empirically valid. [f banks really acted as
depositors® agents and paid out their entire earnings to depositors, why
should so much of the proceeds of banking be paid out in unpriced services?
Wouldn't deposit interest be greater?®

Leaving aside questions about the motivations of bankers that are
implied by it, there other problems with the national accounts banking output
.measura. Banks' production of uncharged depositor services ought indeed to be
one component of banking output, but why should depositor services (and
explicit fees) be the only components? What about bank services to borrowers?
The current revision of the SNA sought to remedy this omission by spreading
the banking imputation around among both depositors and borrowers, in
proportion to their deposits and loans (Figure 1}, but this proposal leads te
other anomalies. Borrowers would be deemed to receive *free® services from
banks {record-keeping and so forth) when they contract for loans; but the

finance the bank provides them (and for which they pay interest) is not,
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because of the national accounts view of interest, an economic service
provided Dy banks. Do borrowers negotiate toans to obtain record-keeping
services, rather than to obtain finance? Why should the provision af finance
to borrowers not be an autput of the banking business? [f finance does not
provide productive services, as the national accounts model of bank{ng
assumes, why should banks ‘earn revenue from loans? MWhy, in other words,
should banks® sources of revenue not be as good an indicator of what they
produce and sell as are the revenue sources of a coal mine or a laundry?

These criticisms are guite old. The parallel between banking revenues
and those of coal mines and laundries, for example, appears in Warburton
(1947). He noted that ®...national income estimators...treat {banks']
interest received, which constitutes the bulk of their sales receipts, as
negative expenses,® and argued that a better approach would recognize that
*the market value of the services of the banking industry, as expressed in its
sales receipts, is as clear cut as in any other industry...* (Warburton,
1958). Over thirty years ago, the National Accounts Review Committee of the
National Bureau of Economic Research wrote of thé national accounts banking
jmputation: *What is needed is a thorough review...of the treatment of
financial {ntermediaries in the national accounts with a view to developing an
alternative...procedure that §0u1d conform more closely to the realities of
the activities of these enterprises® (National Bureau of Economic Research,
1958). Sas also the criticisms of Bowman and Easterlip (1958} and Hodgman
(1969); recent statements of similar criticism are Ruggles (1983}, Sunga
(1984) and Zee (1981).

.Tho long-standing economic criticisms of the national accounts banking

output model have not been answered so much as simply brushed aside. In the
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current draft of the proposed SNA revision, the banking treatment propased by
Yntema in 1947, as modified in United Nations (1968}, is to be continued with
Tittle change.’ The reason why banking continues to be represented by the
Yntema (1947) model is that more realistic depictions of the activities of
banks conflict with rules that have been adopted elsewhere in national
accounts--particularly, rules for handling interest payments. The aconomic
appropriateness of the ocutput measures for individual industries, such as
banking, have been accorded secondary impartance in the design of national
accounts. These priorities are summarized in Haig's (1985) complaint that
"The arguments that have been put forward to justify a change [in the
measurement of banking output] amount often to little more than the assertion
that a change in treatment of interest is necessary to salve the banking
problem.®
I review, in Triplett {1991), these *other® considerations that motivate

the national accounts treatment of interest, and in consequence, of banking
. output, [ believe that most of them are outmoded. As noted already, the
lending activity of banks, that is their provision of finance as a productive
sarvice to borrowers, is definitionally excluded from the national accounts
measure of banking output. This exclusion Jogically follows from a set of
assumptions and hypotheses, which include: (a) a view of the economic role of
finance that, as Richard Ruggles pungently remarked, "only a very conventional
national accountant or a Marxist would dare to suggest® (Ruggles, 1983); (b) a
view of value added that is mostly inconsistent u{th the economic theory of
production, as incorporated in, say, Sims (1969} or Sate {1974); and (c) a
view ﬁf sproperty income® (interest is property income and property income is

a component of value added) that seems obsessively concerned with old debates



7

about the functional distribution of income (i.e., between capital and tabor),
and that, even so, has been applied at a level--the measurement of industry
output--that was of little importance to these debates even in the days when
the functional distribution of income was of more central importance to
economics than it is today.

B. B8ank Productigp Fynction Approgches

Measures of bank output have also been developed to carry out research
on bank regulation issues. [If substantial economies of scale or economies of
scope exist in banking, for example, large banks have competitive advantages
over small banks, so that bank deregulation might increase concentration in
banking. To explore such questions, researchers have estimated explicit
multi-output production or cost functions, where varicus bank financial
voutputs® and the usual capital and labor inputs are specified. A dozen
studies of this kind are surveyed in Clark {1988), and Hancock {1991} provides
a comprehensive review of what I will characterize as the *bank production
function literature.®

Alternative approaches to banking output apﬁear in the bank production
function literature. Ona strand might be termed the ®activity® approach: One
simply counts all of tha activities of banks.® No distinction is made
between inputs and cutputs; or perhaps more precisely, anything a bank does--
such as accept deposits--is defined as a bank output, so long as there is a
cost associated with it, or it absorbs real resources. Benston, Hanweck and
Humphrey {1982, p. 440) remark: ®Output shouid be measured in terms of what
banks do that cause operating expenses to be incurred.® The Bureau of Labor
StatiStics (BLS) banking laber productivity measure (see Dean and Kunze, 1990)

uses an output concept that is essentially the activity approach--bank cutput
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includes counts of Toan and deposit activities (such as loan applications
processed. and checks cleared), that are weighted together, following the usual
BLS methodology, by the 1abor hour inputs associated with the various
activities. i

In a second production function procedure in the bank regulation
literature, the researcher distinguishes between banking activities that are
concerned with processing the bank's financial inputs and those banking
activities that are properly considered the outputs of a bank. For example,
Mester (1987) assumes, of savings and loan institutions, that ®output is best
measured by the dollar value of earning assets of the firm, with inputs being
labor, capital, and deposits;®" three outputs {two types of loans, plus other
assets) and three depasit inputs {passbook, NOW accounts, and certificates)
were specified. Because only bank assets, and not bank liabilities, are
specified as bank outputs, this 1s usually termed the ®asset® approach to
defining bank output {though sometimes it is also referred to as the
"intermediation® approach). As recorded in Figure 1, the asset approach
implies that banks buy funds and sell funds, much the same as any other
specialized merchant. _

In both activity and asset approaches, authors frequently comment that
jt is difficult to determine whether particular activities {(deposits are the
most questionable ones) are bank inputs or outputs. Both approaches
explicitly or implicitly accept that the determination of bank imputs and
outputs should be derived from a theory of banks as financial firms, yet no
such theory is developed very far, and for the most part readily available
data are employed in the empirical werk in a decidedly ad hoc manner. Authors

also consider whether bank output activity is best specified by the count of
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the numbers of loans (and deposits, in the activity approach) of different
types, or by the dollar volume of Toans {and depasits); in many cases, both
measyres are used on the grounds that, empirically, beth contain

7 whether other characteristics of loans (riskiness, for

information.
example, or compensating balance requirements) should be be included in the
analysis is often discussed, but less often acted upon.

A third production function approach eschews determining, a priori,
whether a particular banking activity is an input or an output. This "user
cast® approach first appeared in the work of Hancock (1985), is followed by
Fixler and Zieschang {1990), and is developed comprehensively in Hancock
(1991). Appealing to Barnett's (1980} notion of the "user cast of money,*
Hancock permits a particular banking activity to be an input or an output
according to the sign of its derivative in a bank profit function, which she
estimates empirically. In the empirical results, loans are bank outputs
(ghich is cansistent with both activity and asset approachas--and, of course,
inconsistent with the national accounts approach). Hancock reports that time
deposits are inputs, but that demand deposits are outputs. This last result
is also replicated in Fixler and Zieschang's work.

3. ry: m n

There is a striking contrast between the concept of bank output
incorporated into national accounts, on the one hand, and any of the three
variants found in the bank production functiom 1iterature, on the other.

In the bank production function literature, all aqthnrs agree that loans
constitute the primary output of banks. In the nation;1 accounts measure,

bank loans are not a part of the output of banks at all. Since there is a

strong dissent to the prevatling view (see above), one may say that the
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function and national accounts literatures are wonderfyully disjoint. What is
considered in the one is ignored almost completely in the other. What is
measured as the primary output in the one is excluded definitionally or by
oversight in the other. What is controversial in the ane is conventignal
knowledge in the other. And--it goes almost without saying--what is

frequently cited in the one is outside the corpus of knowledge of the other.

I1. What Do Banks Do? The View from the Finance Literjture

The national accounts and the bank production literatures both view the

pperation of banks from the perspective of the theory of production. That is,
they both look for analagies between the banking business and models that are
typically applied to manufacturing or other nonfinanctal business. This
production view is more readily apparent in the bank production function
Titerature, arising as it does from the microeconomically-oriented
productivity measurement literature; but even the national accounts approach
involves making up a story about imputed bank revenue, and the critics of the
conventional national accounts literature {such as Warburton, 1947, 1958) ask
explicitly why bank revenus is not the praper indicator of what banks
produce--that is, they draw analogies with nonfinancial firms.

A much older tradition, however, is the approach to banking contained in
money and banking, and in finance. These literatures contain a quite
different perception of what banks do. As Fama (1980), in a well known
article, remarked:

. ..the concarn with banks in macroeconomics centers
on their role as portfolio managers, whereby they

purchase sacurities from individuals and firms (and a
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loan is, after all, just a purchase of securities)
which they then offer as portfolio holdings (deposits)
to other individuals and firms.®
Gurley and Shaw {1960) discuss the operations of banks in nearly the same
language--deposits are securities that banks sell to others, while their loans
are securities that they buy.®

A reinforcing view comes from the fact that bank depasits are part of
the money supply. Modelling banks as sellers of deposits is equivalent to
depicting them as suppliers of money, which conforms to the major interests of
money and banking and of macroeconomics. Pesek (1970), Saving {1977) and
Towey (1974) construct models of banks as firms that produce and supply money.
Towey also considers and rejects the idea that loans (or ®credit®) might be
cansidered a bank output, and Pesek denounces it.’

In the language, at least, thea finance approach seems to suggest
modaling banks® real economic flows in the opposite direction from that
implied in the literature reviewed in section I. Banks produce and sell
deposits, and loans simply represent the securities thay buy.

Obviously there is 1ittle economic difference in the finance and
production models of bank behavior. The words ®selling firance® and ®buying
securities® are merely alternative descriptions of the same transaction."
Language, however, influences thinking. There is no question that the
securitigs-market orientation of finance, mongy and banking, and
macroeconomics has influenced the attempt to construct production models of
banking, and, one suspects also, introduced semantic ambiguity that has made
it mofi difficult to answer the fundamenta1lquestinn: sWhat are the inputs

and what are the outputs?®
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In the remainder of this paper, | proceed from a production theoretic
approach to defining what a bank does. One reason is that the production-
theoretic view underlies mast of the relevant parts of economic measurement,
which suggests that it is indeed what we want for measuring the output of any
industry. Though the national accounts themselves are macroeconomic, the
theory that applies to their components (and to much of the aggregates) is
based on the theory of production or the theory of the consumer. It seems
appropriate, therefore, to extend inte services the framework that has in the
past proved useful for other applications.

The finance-macro approach, in the other hand, because it concentrates
on portfolio managament by bank customers, neglects the real side of the
sconomy. Baltensperger, in an insightful review, noted that in a complete
theory of the financial firm, costs and the banks® use of real resources must
be included:

sThis requires that somehow the nature of the services produced by

the firm makes an appearance in the model, in one form or another.

This is not the case in models which restrict themselves to a

direct application of traditional portfolio theory to the

financial firm, and it is hard to achieve in such a framework. OF

course, it is true in a formal sense that a firmancial firm is

nothing but a collection of assets and liabilities. But so is

Genaral Motors.... Onm of the major tasks of a theory of the firm

must ba to explain how the firm combines resources of various

kinds in order to generate...net yield and profit streams. This

Eequires going beyond a pure traditional portfalio approach.

These comments, however, are not meant to imply that portfolto
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theory and risk aversion cannot play a useful role as an element

of a more complete model® (Baltensperger, 1980, pp. 27-28).

Neglect of the real side of banks® activities might be justified if
finance were wanted primarily for the acquisition of capital goods (which
seems often implicitly assumed in the preduction, macroeconomics, and naticnal
accaunts literatures). Im this casa, measures of the capital goods may be
sufficient for explaining production, and finance contributes nothing beyond
what 1s contributed by the capital goods themselves; if so, adding an
independent measure of finance to the borrower's productien function becomes
redundant (this seems more or less the finding from empirical exercises alang
that 1ine), and the analysis of finance involves only relatively uninteresting
questions of ownership and financial claims.'

The idaa of productive capital, however, also encompasses what Hicks
(1974) referred to as a *fund®"--that is, it includes working capital. If bank
finance is largely or partly, directly or indirectly, the provision of werking
capital, then it is independently a productive input: It is a resource that
is necassary for productive activity to take place (beyond the capital
measured by capital goods). In this case, fimance is appropriately analyzed
as the provision to the borrower of a productive service by the bank.

To summarize the argument of the last several paragraphs, the real side
of the economy is better modelled by treating banks as sellers of finance to
borrowers than by viewing them as buyers Qf the borrowaers' securities.

A second reason for preferring the product16n-thaorntic approach is
pragmatic. It may well be useful for some purposes to think of the bank's
pruvi#ion of finance to a borrower as buying his securities, and to think of

banks as nothing more than specialized securities dealers. Indeed, if banks'
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continue to shift into other financial business, it may become essential to
think about them this way. But that way of looking at banks does not
presently seem useful for measurement purposes because determining what
securities dealers produce is, if anything, less well developed than 1s the
measurement of banking cutput {see, an measurement of securities markets,
Bresnahan, Milgom, and Paul, 1990). Some sort of start has been made in
measuring banking output by using analogies with nonfinancial production, and
unsatisfactory as it may be, the work that has already been done at least
points the way. Drawing analogies with securities dealers shows, so far,
considerably less potential.

Niehans and Hewson (1976, pp. 1-2) remark that ®the traditional paradigm
for banks [in money and banking] is the intermediary that uses monetary
deposits to buy non-monetary assets...,® which focusses attention on money
creation and on liquidity. They compare the traditional with "an antithetical
paradigm, at once older and newer, of a bank borrowing and lending funds...,®
which shifts tha focus to "an important function of financial intermediaries
which the dominant model tends to suppress, namely, the function of efficient
distributors of funds.® This "antithetical paradiga® underlies the
measurement model for banking output that is pursued in the following section.

111. M Mode] f
A modern bank 1s involved in a complex network of fimancial activities.
while retaining their traditional functions--accepting deposits, making loans,
and executing payments--banks now sell securities and insurance, and provide
othar-financia1 services. Concurrently, "non-bank® banks have invaded the

bankers' traditional markets; securities brokers, for example, sometimes
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provide what are essentially bank-type checking accounts. The growth of
scommerctal paper® (notes issued by large commercial and industrial
enterpri;;s, in lieu of borrowing from banks} permits some categories af
borrowars and lenders increasingly to bypass altogether the traditional bank
intermediation process. Banks have became conglomerate enterprises whose
functions do not all fit into the definition of "commercial banks® (SIC 602 in
the U.S. Standard Industrial Classification Manual), and conglomerate

2 However

enterprises from aother SIC classifications have invaded banking.'
one might have resolved measurement issues in the banking industry in, say,
1970, resolving them in 1990 must take account of many more economic
activities,'

Measuring bank output is made yet more difficult if we recognize that
banks provide information to their clients (the records of payments and
receipts in depositors' monthly statements, for example}, or if we think we
nust (as we would in a completely adequate measure) allow for banks® provisian
of amenities such as convenience (location of branches or automatic teller
machines, and hours of coperation}, ambiance of banking offices, and so forth,.
Such attributas of banking are analogous to quality characteristics for
manufactured goods, which one would certainly not want to ignare if the
subject were the output of, say, automobiles,

Complex questions must at soma stage be dealt with. However, the
essence of the banking measurement prablem--what are the outputs and what are
the inputs?--arises in full force for the simplest of banks, those that only
accept deposits and make loans. The classic, unresolved issues in measuring

banking output {and perforce, measuring banking prices) do not derive from the

more complex banking activities that have arisen in the 1980's, they adhere to
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the whole history of banking. Thus, it is useful to step back from the more
complex structure of modern banking, and to ask (to parody an old song):
*What do the simple banks do?*

For present purposes [ consider the simple bank that only makes
cammercial and consumer loans, and whose sources of funds consist only of
demand deposits and saving. deposits. This simple bank pays time depasitors
only in interest. There are no services provided to time depositors (except
safe-keeping). Demand depositors raceive only “free® chack cashing and use of
automatic teller machines (ATM); they earn no interest. The bank carries
deposit insurance, the cost of which is, at least in part, born by depositors
in the form of lower returns on deposits. In addition, the bank rents safe
deposit boxes, for which an explicit fee is charged.

A. Banking Services from the Viewpoint of the Depositor
Assuming for simplicity that depositors hold their wealth only in bank

deposits or in safe deposit boxes, the individual depositor faces a
‘maximization problem in which--in addition to the usual choices among
consumption goods and saving--the individual needs personal business services.
Personal business services comprise safeguarding of wealth, as well as cash
manzgement/transactions services (check cashing and ATM-usage), which arise
from consumption purchases and from wealth management.

This maximization problem may be set up in the following form:
(1) Max: U = U (G,AW)

s.t ¥ (=wL ¢+ ri) xGP, + {BP, + SP,] + AW

where U 1s utility, G designates the vector of consumption goods (with prices
Pe)s W is a vactor of wealth holdings (here, assumed to be bank deposits),
with returns r, so that AW is the change in total wealth {in the period equal
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to saving). I write the change in wealth (AW) in the utiiity function efther
because it is desired for its own sake, or as a varfable encompassing the
future lifetime consumption path; the latter is obviously properly set up as a
multi-pericd problem involving future prices, but this is ignared here for
simplicity.

In the constraint, Y is total income, composed of labar earnings (wi)
plus earnings from wealth, which is allocated to consumption, purchase of
business services, and saving {(change in wealth}. The bracketted term [B P, +
S Pg] consists of bank transactions services, B, with implicit prices Py, and
safe-keeping services, 5, with implicit or explicit prices Pq.

Of particular interest are the demands for B and 5, which are:

(2) B =8B (G, W, P,)

S =5 (W P)

Since the services are not utility-generating for their own sake, the demand
for bank transaction services {s derived from the costs of transactions faor
consumption goods, so that the level of consumption activity enters the
derived demand equation, and (trivially in this caéo) for wealth
administration. The demand for safe-keeping of wealth is also a derived
demand.

The wealth vector §s assumed here to consist only of deposits in banks--
safe-box deposits, time deposits, and checking deposits (W,, W, and W,,
respectively). The returns on those deposits are, respectively, 0, r,
{(interest), and r, (paid in the form of in-kind services). Thus, rN, (the
income from wealth held in demand deposits in the income term) is ideatically
equal.to BP,, the vector of depositor services, valued at their implicit

prices, in the expenditure side of the equation. The reason for this is that
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the consumer adjusts wealth holdings W, and W, (ignoring W, for the present)
so that W, is the minimum balance in his checking account that will provide
the optimal quantity of bank services (B}, determined from the demand function
in (2).

Suppose the bank paid interest on checking account deposits and
instituted explicit chargés for services {that 1s, suppose the vector P, were
explicit instead of implicit prices), but that the explicit vector does not
differ from implicit P,. No changes wauld result in the model. If income
taxes were included, however, individuals might prefer implicit charges
because the guantity r,W, would not show up as income for tax purposes.

There are analogous expressions to equation sets (1) and (2) for
business deposit holders, in which B and § are treated as business costs.
They need not be written out here,

8. Bank Outputs.

Turn now to cur major concern, the output of the bank., Using
Warburton's (1958) criterion that an output yields revenue to the bank, the
simple bank has three explicitly-priced outputs: The number of commercial
loans, the number of consumer loans, and the number of safe deposit boxes.

The size of loans--and of the safe deposit boxes--may be viewed as
analogous to the conventional price index squality problem®; in the case of
Toans, size matters not'just in the sense of a simple package size problem
{such as the number of ounces in a bax of corn flakes), but also because it
introduces an element of risk. Another aspect of that "quality probleme is
the fact that loans are the provision of finance to the borrower: The
characteristics of finance that make it productive to the borrower may not be

captured at all well with simple counts of loans and their sizes (Just as thé
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provision of health services is not measured adequately in terms of numbers of
doctor visits, hospital rooms, and so forth). The term of the loan,
conditions of repayment, whether *compensating® balances are required of the
borrower, and so forth, are aspects of the squality problem® in measuring
banking output that have unique problems, but also have parallels in the
measurement of “"quality change® in the goods-producing industries (for
discussions of the quality problem and solutions to it, sea Griliches, 1971,
and also contributions by Feldstein, Griliches, Lipsey, Tripiett, and Diewert,
in Berndt and Triplett, 1990).

Another aspect of the squality® of bank Teans is risk of default.'
When a car is sold, the seller usually does not care who the buyer is or what
the buyer does with it. When banks provide finance to borrowers, it is more
Tike renting: An apartment owner cares about the characteristics of the
renter, and the monthly rental may reflect renter characteristics as well as
.yhose of the apartment. In employment contracts, also, characteristics of
both buyar and seller of labor mattar to the other party to the transaction,
In lahor economics such contracts are usually modelied by assuming that both
parties exchange bundies of characteristics, with the observed wage payment
representing only one element of the transaction {Antos and Rasen, 1975). In
principle, bank loans should be handled equivalently though there are
formidable data (and conceptual) problems in the implementation. I leave all
these essential problems to one side, for the moment.

The simple bank also has ynpriced outputs, including ®free® checks
cashed and automatic teller machine (ATH) transactinﬁs; These are clearly
outputi of tha bank, since they provide essential transactions services to the

depositors (see equations (1), and (2), above). Safe-keeping services may
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also be an unpriced output (where safe-keeping takes the form of time or
demand deposits). Again, the simple counts of the number of checks and the
number of ATM transactions may not fully capture the services provided: ATM
availability after normal bank closing hours is a different and prabably more
valuable service to the customer than its use in other times. As before,
these "quality" issues are vital points for an effective measurement of bank
output, but they are set aside for the present to focus on matters that appear
in the Titerature so far.

The quantities of "free® checks and ATM transactions can in principle be
observed. Their prices, however, must be imputed, both for valuing bank
sutput and to provide the measures P, in equations (1) and (2). The imputed
values of these unpriced outputs must be combined with the outputs for which
explicit charges are imposed: This combination will present some unique
problems, not normally encountered in measuring, say, the output of shoes.

C. Raserves

The simpie bank, as with all banks, must maintain reserves. Reserves
are normally placed on the asset side of a bank’s balance sheat, along with
its income-earning loan portfoifo. Baltensperger {1980, p.3) remarked that
sthe first analytical modals of bank behavior were models of bank reserve
(liquidity) management...[in which] the problem to be solved [is] the optimal
allocation...among various assets, with particular attention being paid to the
choice between earning assets and reserve (liquid) assets.® He shows that the
optimal level of bank reserves is given by
(3) R=R{r/p, 5,
where r is the interest rate earned on loans, p the cost per dollar of a

raserve deficlency (examples of such costs are emargency borrowing or
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emergancy sale of assets to cover a deficiency), and o, is the standard
deviation of the distribution (assumed normal, for simplicity) of tha outflow
of deposits (withdrawals). In this model, a bank determines the level of
reserves by equating, at the marginm, the revenue foregone or oppartunity cost
of holding reserves with the expected cost of a reserve deficiency, where o,
summarizes the probability. of the bank's encountering a reserve deficiency.

This formulation makes clear the common-sense statement that reserves
are a cost of the banking business, a cost that is incurred not only by the
fact that deposits are of shorter durations than earning assets, but also
because at least some of them are payable on demand, and hence their durations
are unknown, except as probabilities. [f it were not for the latter fact,
withdrawals would be deterministic, not probabilistic, and rather than holding
reserves, unregulated banks could operate by careful matching of maturities.
In any event, for our purposes equation (3) makes clear that we should treat
reserves as a cost of the bank, specifically as a cast incurred when financial
inputs ara obtained in the form of deposits payable on demand.

The fact that o, appears in (3) suggests another point of significance
for measuring banking output. *Free® checks usually accrue only to depositors
who maintain some ginimym (not average) balance. When depositors commit to a
checking account minimum balance, one might expect this to reduce g,, the
variability of deposit withdrawls. I[f so, it accordingly will reduce the size
of optimal reserves, and reduce bank costs. Thus, even unregulated banks may
continue to Eompensate depositors with unpriced services, rather than paying
interest on deposits and charging explicit fees for checks and ATMrs "

D. Bank Inouts. |

The simple bank has as inputs the usual capital (that is, capital goods,
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buildings and equipment), and labor. In addition, it is a financial firm, so
it must obtain finaneial inputs, which one may count as the numbers of demand
depasits and of saving deposits. What was said, above, about *quality
problems® in measuring output by the simple count of loans applies as well to
measuring financial inputs by counting the number and size of deposits.
E. AM 1: Wh n
It is convenient to begin from the model in Baitensperger (198Q), who
specifies that a bank such as our simple one maximizes profit according to:
(4) Max: Ma=Zrl, +ZfS5 -Z10, -2wy
Subjact to: H (L, 5,0, v) =0
and T L, = 2 0; (1-k;)
where the elements in the vectors:
L are loans (or other earning assets) with returns r
{and 1 = 1, 2),
S are directly-priced bank services, with fees f,'®
D are deposits, with interest costs i (and § = 1, 2),
v are inputs (labor, materials, services of capital goods),
with unit input costs w,
and k {s the vector of reserve ratios on different
typas of deposits.
Note that our simple bank has only one directly-priced servica (safe deposit
boxes), so the vector S has but one element, 5 = 5,, so X f S = f.§,.
Similarly, only time deposits pay interests, so (designating time deposits as
j=1), 10 = {0, (because {0, = 0). To avoid thi "quality™ problems
discu#éed above, 1 assume that within each class (commercial, consumer loans},

garning assets are all the same size with the same degree of riskiness. The
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came is assumed of deposits. In short, all variables (E, S, D, and v} are
assumed to represent homogenous groupings.

In (4), the bank productien function, H (-), admits the possidbility that
deposits must be "produced=--that is, that generating them or processing them
absarbs some quantity of real resources, which we may index vy,. The retevant
sign in the profit function, however, states that deposits represent costs to
the bank, they are not revenue-generating net outputs., In the balance sheet
constraint (the final equation in (4}), the vector k; is determined by:

k; = Ri/D;, if kj > k;*

k, = k* otherwise
where R, is the optimal reserve determined by equation (3). above, and k;* is
the legal minimum reserve ratio for deposit type J.

The inclusion of a balance sheet constraint requires additional comment.
A1l firms have balance sheets, but they do not normally appear in constrained
maximiZzation problems.

The bank production function, H (+), contains the real inputs necessary
for making loans--the resources required for processing forms, evaluating
credit standings, and so forth. Loans can be ®"produced® in this sense without
deposits. The function H () does not convay the economic process of
transforming deposits into loans in the way that a production function for
stee]l depicts the transformation of iren ore into steel. Instead, H (.)
includes the real inputs that are employed in the.panking business, and D
appears there as a use of real inputs, and not necessarily as an input to the
financial transformation process itself.'’

The balance sheet appears in (4) because this is a financial firm:

Loans cannot legally be made or assets acquired without deposits or other
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sources of funds. The relation between financial inputs (deposits, or
purchased -funds) and the bank's acquisitfon of earning assets is a financial
relation, net a physical production process. [t is therefore expressed in (4)
as a financial constraint on the praofit maximization process that is parallel
to, and in addition to, the physical transformation function: Both
constraints are necessary to delimit the financial firm's "production® set.
In most empirical work on bank production, tha balance sheet constraint has
been ignored.
1. Tr ity § icm

Qur simple bank pays interest on time depasits, so the interest cost of
acquiring funds from that source appears explicitly, as the per-unit cost of
acquiring deposits, in the profit function of (4). Recall that in the
empirical work on banks {section I.B, above) time deposits were found to have
the negative sign indicated in the profit function of (4). Oirect interest
cost may understate the true return to the depositor because the deposit
yields safe-keeping service as well as earnings.

Note that even in the case where interest cost accounts for the entire
cost paid out by the bank to owners of funds, resources (Vo) are still
required to process thosa deposits. That some bank agtivity has a cost or
absorbs labor units does not in itself indicate that it is an output, contrary
to some assertions that have appeared in the bank production function
literature. The observation that processing deposits entails costs 1s no
different from cbserving that workers are required on the loading dock to
unload_rol]s of steel shest that are inputs to the production of gadgets.

Checking accounts pay no interest, so their cost does not appear

explicitly in the profit function. The bank does incur costs when it acquires
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funds through checking deposits, but those costs consist of the "free* checks,
ATM usage.and like services provided to depositors. The costs of generating
these "free" services account for a portion of the input costs assaciated with
deposits, WV '

1f one is interested only in accounting for the profit of the bank, this
indirect accounting for checking deposit acquisition costs causes no proeblems.
Measuring the output of the bank, however, or its productivity, is another
story, which is addressed next.
2. A ive m . Expl h n

Suppose our (unregulated) simpie bank were to pay interest on balances
in checking accounts, but institute a system of direct charges for previously
“free® services. In place of the vectors originally appearing in (4), we now
have:

(S) $ = (Syy Sp Sy)

LS, = 5+ f,5, + S,
210, = i, + 1,0,

where the elements in the vector S consist of safe-depasit box rentals, check-
cashings and ATM services, respectively; their associated explicit fees are
fy, f;, and fy, respectively; (0,, D;) indicate time and checking-account
deposits, whose respective per unit interest payments are (1,, i;}. This
compares with the gbserved quantities in the initial situation:

s -3,

Z fS, = 5,

T40 = 1,0,

\Subst1tuting the elements of {5), representing the new pricing regime,
into (4) raises the quantity I f,s.. bank revenue from explicitly-priced
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services. But it also increases T 1,0, the interast cost of deposits.’
The vector 5 is, of course, a part of bank output, so observed bank output in
{4) is also greater under explicit pricing.

If the set of explicit service charges and explicit returns in (5) were
equal to the set of charges and returns that were implicitly in (4} before, no
changes appear in the depositors' demand model (equation 2). The total bank
provision of depositor services, accordingly, is the same as before (though
the explicitly priced portion rises). For the same reasons, the total
payments by the bank to depositors are the same as befare (though the explicit
payments rise). Thus, it seems reasonable to assume no change in the bank's
real costs, 2wy, (that is, the resources required to cash checks and service
ATM*s are the same as bafore).

It must accordingly be true that the depositor services output vector,
tha bank's revenue from sale of depositor services, and the depositor payments
in {5) are the correct ones in both sityations. The two situations do not
differ in what was produced. They do not differ in the value of the payments
the banks made to depositors. They do not differ in the quantities that
appear in the consumer's business services utilization equation (equation 2)
and they do not differ in real household incoms. The gnly difference between
the two situations is that in the initial one the bank and its depositors
engage in a barter transaction that is not recorded explicitly in either of
their monetary accounts; in the second, the barter transaction has been
monetized, rendered into the form of a cnnvantiunalttransaction. and recorded
in the conventional way both in the bank's records and in those of the
depositﬁr; It must accordingly be true that both bank output and bank

payments to depositors were understated in the initial situation where
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checking deposits earned in-kind service, not explicit interest.

What is required to make the twe situations comparable is to add to the
bank outpuf measure in (4) an imputation for the value of unpriced bank
services. An identical imputation in (4) must be made to bank payments to
depasitors. In summary, the banking model of {4) is modified by substituting
the following vectors in place of thase explicitly-measured quantities that
were originally observed in the simple bank‘'s records:

(53) S = (Sy, (8.1, (51D

I fS, = £,5, + [f;5;] + [f35]

T 1,0, = 4,0, + [i,0,]
where the square brackets designate imputations. How these imputations may be
made is discussed in tha following sectiom.

To anticipate a criticism of these imputatiens, nb double-counting
occurs. The imputation increases measured bank output and measured bank
outlays to depositors. The imputations also raise measured bank productivity.
For the reasons already noted, the output and productivity measures that
include the imputations are the correct ones. The imputation does not affect
bank profit (which was correctly measured before), and it does not change bank
value added, because the resources employed in generating "free® checks (a
portion of v,,) were counted all along. parenthetically {for present
purposes), because the imputations measure the correct costs and revenues from
banking operations, they also yield the correct marginal conditions for profit
maximization for the maximization problem stated in (4), and thus they are the
correct measures for analyzing bank behavior.

In Figure 1, tha measurement model developed in this section is termed

the “Services® model because it includes all servicas of banks--finance
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provided to borrowers and deposit services to depositors. No other banking
model includes both these types of services.
F. Im r_Unpri i ryi

We require imputations for the volume of unpriced services provided to
checking account depositors {[S,] and [S;] in (5a}}, for their imp]icit fees
ar prices ([f,] and [f5]), and for the implicit income payments made by the
bank to depasitors ([i,0,}). For bath time and checking accounts, we also
require an imputation for the value of the safe-keeping service provided by
bank accounts.

1. An im ion for the simpl

A basis for imputing prices for checking account services suggest itseif
if we observe that our simple bank adjusts the schedule of *freev checks it
makes available to depositors to the balances retained in tha depositors!
accounts, and if it also adjusts (even if with a lag) the *freea® checking or
other service schedules to changes in the interest rates paid on time
deposits. Such adjustments indicate that the bank is acting to equalize, at
the margiﬁ, the cost of funds it acquires from time and checking deposit
sources. In fact, if the bank does not equalize the marginal costs of funds
from different sources, it is not maximizing profit."

If banks aqualize tha marginal cost of funds obtained from time and
checking deposit accounts, the value of *free® services provided with checking
accounts can be estimated by applying the interest rite earned on time
deposfts to balances held in checking accounts.® ihu total value of
unpriced checking account depositor services is imputed by computing:

(6) Zeyua..mfeSy * 1102

where g = 1 is safe-deposit box services (excluded from this calculation), but
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a11 other sarvices (free checks, ATMs, and any other services provided with
checking accounts) are included in the imputation. Tatal checking account
depasits, rather than minimum deposits required to earn services, are the
yariable on the right because banks are assumed to equalize the cost of funds
at the margin, and excess funds, above the minimum required to obtain unpriced
services, are factored into both the banks® decisions and those of the
depositors.

This imputation method is simple, and it can be applied to banks in a
variety of regulated and unregulated settings. However, it provides no
estimate of the implicit fees or prices (f, and fi), and thus provides no way
to separate the total value into price and quantity components,

One solution is to obtain data on quantities of free checks cashed, ATHM
usages, and other services (ar a sample of them). A quantity index of these
services can be computed, using as weights estimates of the relative costs of
_providing them. The quantity index of services can be used to *deflate® the
total volume of services to obtain an implicit price index. Let G{5) be such
a quantity index of bank services.®’ Then
(7) 1,0/8(5) = P(f),
where P{f) is an implicit price index for bank imputed services.

The "deflation® procedure in (7) is the opposite of the usual national
accounts practice in which a price index is used as a deflator to cbtain the
quantity index that is "real® GNP or some component. It is justified in this
situation because the quantities in S can be gathered by survey methods, where
the prices or fees (f), being implicit, cannot. ;

6ur simple bank was assumed to pay no interest on checking accounts and

to provide no transaction services on interest-bearing accounts. This
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assumption describes fairly well the banking regulatory environment in the
U.S. priar to the 1980's. The imputation in {8} and (7) is probably the only
one that can be used in the pre-1980 period,

2. Hedonic¢ imputation for bank services.

In the present deregulated U.5. bank enviranment, a large number of

different types of bank accounts are offered. Depending on the type of
account, the account holder's minimum balance, or other characteristics of the
account, the account holder may receive varying amounts of interest, and may
pay varying monthly amounts in explicit service fees or as explicit charges
for check cashing and other services. Conversely, depending on the type of
account and the characteristics of the account, the account holder will
receive varying amounts of "free® services, such as check cashing and the
like.

Thus, the account holder's nominal monthly cost of a bank account may be
positive or negative, depending on whether tha explicit charges for bank
services are greater or lesser than the gxplicit interest earnings paid on the
account's balances. But the true monthly cost of a bank account, and the true
return from it, differs from the nominal cost and return.

One can view the full monthly cost of a bank account as consisting of
charges for a ®bundle® of priced and unpriced services. The imputed payments
to the bank for unpriced services come from the interest the depositor
forgoes, relative to an account of a similar size where expiicit interest is
paid. A hedonic model is a natural too) for disaggregating the bundle of
priced and unpriced banking services and payments %

.Empirical1y, the banking hedonic model differs from the one encountered

in most price index iiterature (see Griliches, 1971). In the customary
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hedonic model, the total value of the transaction is known and appears on the
left side-of the equation (e.q., the price of an automobile, or of a
computer}; though the quantities in the characteristic bundles are known (the
speed and memory size of a computer), none of the characteristics prices are
known, and therefore they must be estimated. In the banking case, the total
value of the transaction is not known (because it includes imputed services),
which means that we cannot use, without modificatien, the normal hedonic
model.

A model sharing many of the banking model's properties appears in labor
economics. Smith and Ehrenberg (1983), and Thaler and Rosen (1976) estimate
the "trade offs® between nonpecuniary {"benefits®) portions of compensation--
or between improvements in working conditions--and direct wage payments.
Workers are assumed to trade compensation for nonpecuniary components {not
necessarily on a dollar-for-dollar basis--see Triplett, 1983), so that the
value of the nonpriced components may be inferred from variations in wages
associated with quantities of the nonpecuniary elements. In these labor
market cases, the full value of the transaction (the value of total
compensation) or of sfull income® (the worker's apportunity locus--see
Atrostic, 1981) is not known and must be imputed by valuing the unpriced
elements of compensation.

In labor economics, the value of total compensation, or of full income,
depends on the worker's endowment of human capital. The human-
capital/earnings relation provides one hedonic, or quasi-hedonic, equation. A
secnnq equation relates the allocation of total compensation to direct wage
parmenfs and individual non-wage benefits, working conditions, or other non-

pecuniary returns from employment. This results in a two-equation system:
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(8) Total compensation = H (human capital)
(9) Wage = B (benefits, nanpecuniary compensation, etc.; given: human

capital endowment)

In Figure 2, the leve) of compensation, and hence the distance from the origin
of the compensation "trade-offs surface, 1s determined by the first equation;
the slope {(or slopes, where there are multiple benefits) is estimated from the
second. Notice that the observed *price® in this system (the explicit maney
wage payment) appears on ane axis of Figure 2.

In banking, I assume that the total yleld (designated R,) on a checking
account is determined by its size, in particular on the minimum balance (5,)
maintained in the account:

(10) R, = & (&,)
Equation (10} preserves the possibility that larger accounts, say, may earn
higher returns.

I also assume that the net expected return to the depositor will be
equal across varigus kinds of accounts {e.g., 1 "NOW® account with limited
free check cashing and explicit interest, compared with a snormal® checking
account with unlimited chack cashing and no explicit interest payments) that
maintain the same baiance. This means that the (depositor's) valuation of
unpricad services, when combined with explicit interest payments from the
account, 1f any, equals the total yield. Bank account holders choose the type
of account that, given their estimated usage, minimizes the full cost of the
account or maximizes its total yield {rather than minisizing explicit charges
or makinizing explicit interest receipts). The explicit interest paid on an
account s accordingly a {decreasing) function of the unpriced services

provided, given the size of the account, or (where i,0, indicates gxplicit
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interest):
(11} i,0p-= S (Sys S5, +uuy 5.5 6,)

This Banking mode]l §s very similar to the labor model and is likewise
illustrated with the same apparatus (Figure 2). The level of the return on
the deposit depends on its size, or minimum balance (equation 1Q), which is
shown as the distance from the origin of the explicit interest-bank service
trade-off surface. Larger accounts yield greater returns, so we expect that
3R,/38, > 0. The slopes of those surfaces, which give the implicit prices of
bank services in terms of interest foregone, are determined by equatfon (11).
These trade-off surfaces will not necessarily be linear as they are diagrammed
tn Figure 2, but we expect that a(i.,D,)/d8%, < 0.

Both banking and labor models involve a two-equation hedonic model. In
the first equation in both systems, a wealth or endowment variable (human
capital, or the size of the deposit) determines the level of total payment in
the transaction. In the second, the total paymeat is allocated between an
explicit money payment (wages or explicit interast) and some imputed
valuations (the valua of non-pecuniary benafits, the value of unpriced
sérvices). In the Tatter equation, implicit prices are estimated, in both
cases, for i1l the elements in a vector of benafits, or of depositor services.

Put another way, two equations are necessary for econometric
considerations. Suppose a simple-equation hedonic model were estimated
{equation 11 withoyt the semi-colon). The variab]g; in S are functions of &,
which violates conditions for single-equation estimation.

Banks will nat only provide schedules of services for differing minimum
ba1ancés, the services (and possibly the sinimum balance as weil) will also be

a decreasing function of explicit interest, if any, paid on the account.
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This sprice® schedule for bank accounts and their services summarizes the
terms on which the bank offers personal business services to depositors. It
provides the implicit prices for the bank services in the *budget® constraint
of (2). The schedule is a non-linear, two-equation system in the variables
i,0;, the interest paid on transactions accounts, the various services (3),
and the minimum balance, &, attached to each account.

For a depositor who coordinates his transactions te hold his balance at
one of these minimum balances, the interest foregone is equal to

(1y - 12) 4a
where the ereference rate® i, is the rate paid on alternative accounts of the
same size that do not offer services. The total amount of interest actually
received on a transactians account (i1,0,) is a function of the unpriced
sarvices it provides, and of its minimum balance requirement. The greater the
quantity of services provided, for a given minimum balance, the lower the
interest paid on the account.

3. Safe-keeping imputation.

Accounts with minimal services still provide safe-keeping services.
Little 1iquid wealth is held in safe-deposit boxes.

The ideal imputation for safe-keeping would come from a hedonic function
on risky investments in which both insured and uninsurad bank deposits appear.
Most bank deposits are insured. Recent experience with government insurance
programs suggests that the insurance premia actually paid on bank deposits
substantially understates its cost. Alternatives, however, are not readily
conceived, and the quantities are small, so I would add the value of insurance
premia to explicit deposit {nterest, and to the other imputed depositor

services, as an estimate of the value of bank safe-keeping services. This is
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a small component of bank output.
G. Pricey

This paper has been directed toward analyzing the flows in banking, and
to formulating the concept of bank output, because these have been the points
at which the existing literature has been ®*stuck.® Once we have distinguished
bank inputs from outputs, éeparating that output into price and quantity
components would require another paper, but a few remarks about that topic are
essential.

Price measures for bank depositar services come from the hedonic
function discussed previcusly. In this case, tha banking hedonic price index
is similar to other hedonic price indexes, and deflation yields the national
accounts quantity measure (similar to the way other deflated quantity measures
are produced in national accounts).

The price of the portion of bank output contributed by lending activity
is a second problem, If all Toans were of the same size, same riskiness, same
terms of repayment, and so forth, then the price of loans is simply the
interest rate.

Loans, however, differ in an enormous number of dimensions, as discussed
in sectton I11. B, above. Much of the variance in observed loan interest
rates is an extreme case of quality differentials that are conceptually
similar to those that are observed in goods-productng industries. This
suggests that hedonic indexes are an essential tool in measuring banking price
and output. It has Yong been established, for example, that the kind of
"mean-variance® analysis sometimes used in portfolio anmalysis is simply a
financial application of hedonic functions. Existing research on the term

structure of interest rates also loocks a lot like a hedonic model. Hedonic



37
orice indexes for loans will require similar kinds of analyses, and similar
data, to those hedenic functions that have been emplayed in other contexts.
One would not deny that there is an enormous complexity here. But much
of the complexity in banking links very naturally ta other analyzes that have

become fairly commonplace elsewhera in economic measurement.

Iv. ; mpari ith Approach
A. X A i

An alternative approach to bank output, one called *intermediation® in
the attached table, has not been discussed previously. In the intermediation
view, banks do not buy and sell (or rent) funds. Rather, they move funds from
place ta place, or move them from the *ultimate® lender to the ultimate
borrewer. Their function is therefore comparable to a pipeline that provides
the service of moving natural gas owned by someone else from the producing
field to the point of final consumption.

The output of the bank under the intermediation view amounts to the
margin between banks® borrowing and lending rates--in terms of the variables
in (4), but ignoring fees for directly-priced services:

(12) bank output = (2 7L, - Z 1,0,)

As noted in the table, the output of the bank under the intermediation
proposal equals the value added of the bank under the proposal described in
section 111 (ignoring fees). Somewhat coincidentally (in view of the logic
involved), equation {12) is also algebraically equivalent to the national
accounts method (equation A). One propasal for the SNA revision used the
intermediation concept of bank output (except that the SNA proposal, following
the established SNA principles noted in section I, considered that what the
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banks were moving was not an economic product or service at all}.

For_many service industries, and some goods preducing industries as
well, ambiguity between concepts of value added and (gross) output exists.

A pipeline may move other firms' gas, and levy an explicit charge for the
transportation service; it may also buy gas at the wellhead and sell it to the
final distributor. The production process is the same in either case, and
determining which concept of output is *right* is not worth the argument,
Similarly, does a shoe store sell shoes {in which case its autput is measured
in pairs of shoes s01d)? Or does it sell retailing services (in which case
its output consists of the distributor margin on shoes}? It is not clear that
it matters, conceptually. HiN (1977} notes that a repair shap might be
thought of as *producing® a repaired car out of an unrepaired one and other
inputs, rather than engaging in a production process calied *repair services.»
At one time, grain mills ground the farmers® grain for a fes, rather than
buying and selling on their own accounts, and some nonferous smelting
operations still function this way. In all of these examples, economic
processes are the same, and it is not very fruitful to argue aver which
tnterpretation of production or output is conceptually superior,

For economic measuremant, it is important instead to ask: *What is the
transaction that can be observad?* The pipeline model may work very well for
modelling the transmission of natural gas, if in fact this is the way the
business s conducted: If a fee is charged for the service of transporting a
cubic foot of gas, one can collect fees and services. The difficulty with the
bank intermediation view is that one never observas a bank moving funds owned
by someone else from place to place and charging a fee for doing so. Defining

bank output to correspond te the intermediation approach raises the question:
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"What is the price?® There #s no clear answer to this guestion because no
transactions can be found that correspond to the bank intermediation model.
B. The T nal National A n r

The national accounts approach is the only one that encompasses an
imputation for borrower services. Comparison of equations {A) and either (&)
or {11) shows that the national accounts imputation of borrower services is
far too large. On the other hand, its output measure is too low because it
omits bank Toan output.

Proposals have been made in the SNA revision to impute free services to
borrowers. Services may of course be provided to borrowers in addition to the
service of finance. The observed r, on some loan may consist of a charge for
finance and some other charges for, e.g., bookkeeping and certification of the
borrewers' credit worthiness. Thers, is, however, no particular reasen to
separate those elements. The observed r, measures the full charge that the
borrower pays. The checking account depositor, on the other hand, has a full
return that is not measured by the term i, (in & or in 5). Whether or not
both borrowers and depositors receive "free® servfcas. the two situations are
not parallel bacause the borrower makes a monetary paymant for those services
where the depositor is engaged in a barter transaction.®

The major difference between the national accounts approach and the
proposal in section III 1s that I accept the provision of finance as a
productive service. Thus loans are a part (a najor_part) of bank output in my
proposal, and are excluded from the national accounts approaches.

C. Bank Production Function Approaches
Tht approach proposed in section III 1s, of course, very closs to those

used in much of the bank production function literature. Loans are a major
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part of bank output, and deposits are financial inputs. In contrast to the
bank production function 1iterature, however, the proposal in section III
includes an imputation for unpriced depositor services, which are added to
bank output, and accordingly affect bank productivity. B8ank production
function approaches have ignored the expansion of bank ATM machines, for
example (though some have introduced ®convenience® variables, such as the
number of branch bank offices). By separating the production of depositors!
services from the activity of taking deposits, the approach in section III
resolves a good part of the ambiguity in the bank production function
literature about the appropriate treatment of bank deposits. In most cases in
which bank deposits have been treated as an output of the bank, I believe they
have implicitly stood as a proxy for the unpriced services provided to
depositors.
D. The Profit Function Appreach of Hancock and Fixler-Zieschang
The Hancock (1985, 1991) and Fixler-Zieschang (1990) approaches call for
‘ﬁore extended comment. |
As Hancock (1991) points out, her approach determines empirically
whether specific bank assets or l1iabilities are {nputs or outputs; it
accordingly provides a criterion for their classification. Other approaches
(including Baltensperger, 1980, relied on in section III) make this
determinaticn a priori. Put another way, Hancock's approach permits
hypothests tasting on the signs in Baltensperger's profit function (and she
rejects the negative sign placed on checking deposit accounts).
_Despite this undeniable advantage, to say that a variable may sometimes
be an output and sometimes an input 15 disquieting. Two aspects of the

empirical implementation in Hancock, as well as in Fixler-2ieschang, suggest
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possible bias in the estimated sign on demand deposits.

First, the bank's cost of demand deposits in Hancock's "user cost®
equation cdhsists only of direct interest payments. For the reason elaborated
in section IIl, direct fnterest payments on demand deposits substantially
underestimate their cost to the bank {because of the omission of payments in
kind to depesitors}. This'point was made by Offenbacher (1980} in commenting
on Barnett's {1980) original formulation of the user cost of maney. The
omission of in-kind services should bias downward the calculation of the user
cost measure for checking accounts, which would tend, therefore, to the
negative {in Hancock's formulation, a variable is an output when the user cost
is negative). Thus, 1 expect that adding the imputation developed in section
111 to Hancock's user cost function would alter its value in the positive
direction, and make it more likely that would one find demand deposits to be
financial inputs to thea bank and not financial outputs.

A second point {s that Hancock's model omits the financial firm's
balance sheet consiraint. The effect of this is much hirder to work through,
since Hancock's estimating system includes her profit function and six demand
equations. However, simple inspection of the balance sheet constraint shows
that 1t is unlikely to bs satisfied if any sizable proportion of total
deposits entar the profit function with a positive sign.

It thus appears that one of the empirical issues that so far has not
been confronted--either in the work of Hancock or in the empirical
implementations in the rest of the bank production function literature--
concerns whether the balance sheet constraint proposed in Baltensperger's

model is a valid part of the description of the financial firm.



42

E. <Conclusion

Much of the ambiguity in the analysis of banking stems from the
traditional view that banking is ®different,® and sp 1t is. But so, too, does
a steel mil} differ from a cabbage farm. Differences do not in themselves
prevent comparable analyses; the differences that exist between financial and
nanfinancial firms ought hot to be permitted to obscure their similarities,
and therefore to obscure as well the opportunities for designing useful
economic measurements.

*There is not much difference between financial firms and food

suppliers. They buy and sell ¢redit rather than cabbages, but

they shift it from producer to consumer in much the same way,

sometimes selling it as it {is, other times canning it or pickling

it or turning it into coleslaw; they sell 1t wholesale to other

cabbage firms, or retail in the poshest emporiums and from the

humblest market stalls... Nothing very special in that....®
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ENDNOTES

*Chief Ecénomist, U.S. Bureau of Economic Analysis., Views are my own and do
not represent official positions of either the Bureau of Economic Analysis or
of the U.S. Department of Commerce,

1. 1In the U.N.*s System of National Accounts (SNA), ®...the excess of the
property income received by the banks and similar intermediaries on loans and
other investments made from the deposits they hold, over the interest paid out
on those deposits® (U.N., 1968, page 97). Statements in U.S. Department of
Commerce {1954), Jaszi (1958), and Marimont (1969) are similar.

2. One difference between SNA and NIPA treatments is that in the former the
entire banking imputation is allocated to a *dummy® financial industry so that
banking output is cancelled out of GDP. In some recent SNA materials, allocation
to the dummy industry has been interpreted as an imputation to borrowers, rather
than depositors, though why one would have to impute interest paid by borrowers
back to borrowers is one of the perplexities surraunding this whole issue. |
ignore the SNA-NIPA difference for the remainder of this paper.

3. The =agent® language appears in Yntema {1947).

4. The national accounts assumption that banks act as depositors' agents is not
completely without support elsewhere in economics. Bresnahan (1986), for
example, assumes that competition among banks forces them to act as if they were
depositors' agents. He invokes this assumption, however, to ivoid the necessity
for a direct measure of banking output. The assumption is less attractive as a
device for actually measuring bank output. The only banks that actually function
as agents are French savings banks, and they act as agents of the borrower (the
government).

5. Some proposals (not adopted) would make the provision of banking services to
the borrower equal to the difference between actual bank loan interest charges
and some supposed ®pure® rate of interest; this ®service® is not finance itself,
but rather some sort of markup that the bank is conceived to add to the ®*pure®
cost of finance. See section IV.A, below.

5. In the bank literature, this is inexplicably known as the ®productions
approach, a terminology I have not followed,

7. This débate, and its resalution, is reminscent of the old discussion in labor
economics concerning whether the number of emplioyees or the number of hours best
represented the measure of labor input; ultimately, both measures were entered
independently by most researchers to give weight to the arguments on both sides.
A number of parallels between labor economics issues and banking measurement
issues exist and are noted below. :

8. aThe product of intermediation is the indirect financial asset [e.g., a bank
deposit] coined from the underlying primary security [e.g., a bank loan] ...®
(Gurley and Shaw, 1960, page 193).
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9. sWithout diminishing the importance of credit for other analytical problems
in banking, 1t can be relegated to a supporting role when the focys is on money
creation...* (Towey, 1974, pp. 58-58, emphasis supplied). Taking maney creation
as what banks *producer does, however, run into the difficulty that banks de¢ not
earn revenue from deposits: ®Deposits are...claims [from which] the issuing firm
derives 1ittle or no direct revenue..... revenue stems primarily from the earning
assets which the issue of claims enables them to obtain® (Towey, 1974, p.59).
One can ask, with Warburton (1958), whether a firm's source of revenue does not
indicate what it produces and seils. Textbooks emphasize that money creation is
an ynintended result of banking under a fractional reserve system, so helding the
*focus...on money creation® is a questionable one for measuring banking output.

Pesek presents an analogy: *Out of total deposits, [a] proportion is
rented: The customer {i.e., the borrower] receives demand deposit maoney and the
bank receives, in exchange, the customer's promise to pay interest and return the
loan. To view these two [i.e., deposits and loans) as separate products makes
Just as 1ittle sense as to say that Xerox corpaoration is a multi-product firm
which (a) produces and maintain copying machines (*}iabilities®), and (b)
produces customers' promises to pay rent and return the machines ("earning
assets").® Pesek, 1970, p.370. The question for Pesek's analogy is whether
Xerox was engaged in producing machines or was in the rental business (or whether
1t had two parts, a preduction arm and a leasing arm). Renting equipment is, in
Pesek's words, analogous to renting out deposit funds {bank loans); if the
appropriate model for banking is to view its output as analogous to a renting or
a teasing firm, Pesek's analogy illustrates the opposite view (that is, bank
output includes loans) to the one he advocates.

10. In use of language, also, there are parallels with labor economics, where
*buying a job,= is sometimes used instead of selling labor, or where the supply
of labor is the inverse of the demand for leisure, and for this reason is often
written as if it were a negativa quantity.

11. The notion that finance (in the form of loans, or in fact, equity capital)
relates only to ownership claims, and that it is accerdingly only a part of the
legal sustem, motivates much of the national accounts treatment of interest,
property income, and what is known as the %operating surplus.® The implication
of this view {s that finance plays no real role in the productive economy.

12. Fama (1980) notes that James Tobin conjectured in 1962 that deregulation
would blur or erode the distinctions between banking and other financial
intermediaries, such as securities dealers.

13. On measuring the economic contribution of securities markets, see section
II, above. It has long been conventional in economic measurement to treat
insurance providers as 1f thay were agents for polityholders, which implies that
insurance output is the spreading of risk among the policyholders, rather than
producing “insurance policias®; see, for example, U.S. Department of Commerce
(1990). The agent model describes mutual insurancas companies explicitly, but
also conforms to the behavior of certain for-profit companies that regularty
rebate favorable claims experience. The alternative view is that the =products®
of an insurance company are insurance policies, which should be treated )ike any
other products. Thus, the debate on measuring the output of f{nsurance parallels
in some ways the issues on banking output (see the review of agent models in
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banking 1n section I},

14. Indeed, in a series of NBER financial research studies in the 1950's and
1960's which examined the ®quality® of various kinds of debt, quality--though
seldom explicitly defined--usually meant the probability of default.

15. Why banks should engage in barter with depositors has been addressed in the
banking literature, but not rasolved., Rymes (1989) arqued that banks supply
unpriced services to depositors because reguired reserves were set too high by
bank regulation; Schwartz (1989) responded that Rymes® position did not accord
with monetary theory, and that empirically banks whose reserves were unregulated
were still observed to provide unpriced services. The analysis in the text
indicates it ts not above-optimal reserves that induces banks to offer *free:
checks, but rather their desire to reduce thair costs of reserves.

16. The vectors S and f do not appear ia Baltensperger (1980).

17. This interpretation of H (<) is open to the abjectign that it is somewhat
analogous to writing into the gadget production function the number of rolls of
steel that arrive at the loading dock, and then treating separately the workers
on the loading dock as real inputs to the activity "unloading steel.® Though
this might not be sensible for the gadget industry, financial firms and financial
processas are not completely analogous to nonfinancial ones.

18. The total effect on bank profits depends not only on whether

Zf .5, » 21,03 it depends also on whether this new pricing strategy affects the
voTiii]it} of deposits, o, and hence the bank's optimal reserves (through
equation {3)), and uitimately (through the balance sheet constraint} the volume
of sarning assets that a given {average) level of deposits will permit, [ am not
here primarily interested In bank profit, bank behavior, or why banks provide
free services, 50 ] set aside the matter of optimal bank behavior under the
conditions specified (that s, I ignore the fact that instituting explicit
;e;vice %rices.m1ght not, for the reasons noted, reprasent bank profit-maximizing
ehavior).

19. Available information favors the hypothesis that U.S. banks adjust schedules
to equalize the cost of funds from different sources (personal conversation with
David Humphrey). Even if banks do not adjust schedules (perhaps because of
regulation of deposit interest), depositor adjustments, through equation (2}, can

bri:g about equilization of returns, and approximately, equilization of costs to
banks.

20. This s1ightly underestimates the value of checking account services because
the value of unpriced safe-keeping services has already reduced the interest paid
on time deposits.

21. A Laspeyres quantity index, Q(S} = I (S,./S,)s,,, where b is the base year
and s, is the estimated waight (price share o#bcost waights) for service g,

conforms to the traditiona) principles of national accounting, but other index
2ynba; formulas have advantages, particularly the Fisher Ideal and related
ormulas.
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22. Another possible imputation method would empioy the explicit check cashing
charges some accounts contain. *Free check cashing in accounts which have this
privilege could be valued using the explicit charges where these are assessed.
However, it is gemerally the smaller accounts whers explicit check cashing
charges and explicit monthly service fees appear. For a variaty of reasons, the
price for such services is probably not canstant across all sizes of accounts.
Using explicit charges from the smaller accounts would probably overstate the
value of the unpriced services in the larger accounts. .

23. In the SNA, separating unpriced borrower services from finance was reguired
because the SNA insists on defining the provision of finance as nonproductive.
Thus, the SNA review group thought of the *free® services provided to borrowers
as economic services, but the finance itself was not, which led to a misguided
(in my opinion) attempt to separate the two. Actually, the stated interest
charge to the borrower often is an ynderstatement (not an overstatement) of the
true charge, because it is common for banks to require business borrawers to
maintain ®compensating® balances. 1 have not discussed this previously in the
paper because the adjustment implied is an cbvious one.
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