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Note: This paper was written for more than gaa purpose. It iz primarily
an internal BEA isaye Paper, written to generats discussion of conceptual
questions in advance of the forthcoming GNP benchmark revision. Secondarily,
1t serves as a proposal amd/or background document for an external to BEA
conferenca. Reflecting its dual purpose, it is on the order aof a progress
report==aomewhat more than the usual coanference proposal, but substantially
less than a complete paper. At its present atage, it is not for general
clrculation outside BEA; moreover, esince the paper 1s both Incomplete
and not an official BEA position paper, it should not be iaterprated as
necessarily presenting the measurement that will appear in the 1990 GNP
benchnark revision. :

1. Background
One can distinguish at least three different literatures oa measuring
the services of banks.

1. Tradicional SNA Approach

In the pational accounts literature, diecussion of banking output
medagurement usually appears under the heading: “The banking imputation
problem.” The {mputation problem arises partly out of a view of Lhe
economle funcetions of benks and partly as a consequence of the treatment
of interest flows as transfers in nonfinancial industries (and in goverument).
Bailey's (1971) textbook summarizes the rationale for the latter:

"...[W]hea an enterprise receives capital from the public and transfers
it to other enterprises...it is reasonable to follow the general rule that
the income and product originating in a firm shall depend ou itw mnet

Interest payments, that 1s, taterest paid minus Interest received. Such a
rule produces negative value added for banks.”
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See algo Jaszi (1958), Gorman (1569), and QECD (1986); Gorwan colorful‘y
remarks that the national accounts treatment of interest *lovs,

utlesa adjusted, leaves the "commercial bar'...portrayed as a leech om
th* income stream.”

To gvercoae negative measurad value added, banks are assumed to provide
uapriced or "frae” services to depoaitors, services whose value equala
the net proceeds from their leﬁding oﬁerations.* The fesulting economic
model of banking is also scated in Bailey (p. 260):

"& commercial bank in effect converts illiquid assets Into liquid,
readlly tranaferable ones.... In exchange for its aervices in connection
with deposits, and for thelir coamparative liquidity, LIt recelves these
depositas at low Interest compared with what tha depositor could earn on
alternative, lass Iiquid assets.”

Implied 13 that depositors must teceive services (either in rhe form

of check cashing and the like, or as a liquidity premium) equal to the
difference between interest on deposits and, say, that on a personal or
commercial loan. This view of the economic function of banks i{# shared
in moat of the natfional accounta literature; the A-propriate treatmpent

of imputed bank service charges, so Aefined, 1s the measurement question

addressed in this literature.

* In the U.N.'s System of Natiomal Accounts (SNA), as quocted in OECD, 1986:
“The excess of the property income received by banks and similar
intermediaries on loans and other lavestments made from the deposits they
hold, over the {nterest paid out on those deposits....”
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Some v:riation; occur: Por example, 1t hee been proposed that the
‘mputation ba spread among borrowers as well as depositors. Other variants
- would have banks treated as governments (output measured by employment
and lnputs purchased from other sectors), or have banks' purchages of
nonfinancial goods and services treated as s final-demand catsgory. The
variations have in common, however, the fact that the problem they address
arisas out of tha negative value of banks' net interest payments.

The national accounts literature’'s economic model of banking can be
criticized as one thar has benking flows going in the wrong direction=-
that {a, interest recefved by banks is viewed as a negative coaponent in
their economic activity, rathe; than as the revenue from what bdnks
"sell.” 1Indeed, this criticisa is quite old (sea, for example, Bowman ;nd )
Easterlin, 1958, p, 165). Recent statements are Sunga (193x) and Zes (1981).
As developed belaw, 1 agree with the criticism.

It 1s important to emphagize that al®ernative models of a bank's
"prduction process” carry -iith them implications for changes elgevwhere
ln the accounts. If the analysis of banks suggests, for axample, implications
for the treatment of interest in nonfinancial sectors, those problems
also need to be worked out. A banking measurement proposal cannot proceed
as 1f problems that have been discussed for 3o many vears in the natfonal
accounts literature have never Yeen raised. However, deteranining the
appropriate measure of banking output should depend ou an economic analysis
of banks, and not flow as a residual from application of rules for handling
interest in nonfinancfal sectors. This paper 1s concerned with banking output,

ia other words, and not with the general problem of iaterest in the accounts.
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2. Monatary Systew Approach

A second literature on banking is also part of the natiomal accounts
literatyre, but has as its distinguishing feature tle consideration of
the monetary system, and not sclely of financlal flims. Examples ireclude
a series of papers by Rymes (1985, 1987), Baig (1985).

Rymes (1983) argues that a bank deposit is ans ogous to a ghare in 2
nutual fund; this view sf the ecoucmic function of l.anks is {dentical to
that in the rest of the national accountn'literaturu, as notad above (see
the passage quoted from Bailey). When banka pay ouc unpticéd services to
depositors, it is, Rymes asserta, because of regularions—-the monetary

authorities set reserve requirements incorrectly, and alsc regulate

interest payments. Rymes reasons that regulatory arrora oughg not to be
included in the cutput of the econoay (and accordingly that banks should
be eliminated from the accounts)}. Haig's position L{a somewhat similar,
in that he argues that the services of banks are to be viewed as
“facilicaring general economic activity™ (Haig, 1985), that is, that the
measurement igsue f{nvolves the economic contribution of the monetary
system, not the economic functions of individual banks.

Though these papers suggest some issues that have not been considered
in the remainder of the bank measursment literature, they do not contribute
very much to Tesolving bank output measurement L{ssues. [t 1s undoubtedly
true that the old U.5. "Regulation Q,” which imposed cellings on deposit
interest, was evaded by banks' provision of "free” depositor services;
but even after the demise of Q's price controls on depositm.f‘ interest

payments, unpticed bank services to depositors remain, Rymes' explanation
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for that (non-optimal regulatfon of banks' reserves) s uncouvincing.
A reserve raquirement greater then optimal is equivalent to a tax on
banks, but since banks canoot evade the tax by offering unpriced check
cashing (instead of charging for the service), the bank tax cannot be the
reason that banks offer {n-kind services in paymeat to depoaitora.* Ag
Anna Schwarte remarked of one of Rymes' papers (CRIW Savings and Wealth
couference, 1987), hia model has 1ittle or nothing to do with the banking
1mputation probleﬁ, 30 the "Keynesian™ and “Neoclassicsl™ theoretical
‘franeuorks he proposes do not advance understanding of banking cutput.

There are, however, some unexplored issues. An individual bank does
not, of course, create money under the fractignal Tegerve aystem: the
banking asystem does so (regulated or net)s The economic theory of
ﬁeasurenent (whether price or quanticy) is a theorv that pertatng to an
individual economic unit: It is & ainro~theory, erected on the assumptiocn
of a Marshallian “representative firm,” or something similar. Accordingly,
{n the micro theory of measurement, the money-creation function of the
banking systen ia irrelevant (because aoney creation is not tha funcﬁion
of any i{ndividual bank).

However, economic measurements aggregate individual sconomic units;
the extension from the micro-theory to the macro-aggregate 1is one of thae
unresolved issues in measurement theory, a8 it is in the reat of aconouics.
If we wvant a measurement theory for the aggregate output of banks (and
not just for the cutput af a bank}, it is less clear that thg noney

creation activity {s outside the range of interesting issuea. Perhaps

* It has also been suggested, with more justificaticn, that the rergonal
income tax Is connected with banks' payments to lndividual »{th services
in kind.
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money creation of tha banking system in the aggregate is scmething
like an externality to the micro-analysis of banks. The ouly acttempt to
bring money creation into the bank measurement literature that I know of
i3 the tnformal presentation of Wycoff (1988), who was unable to wriog
measurement proposals out of it. Some additional work on this problem
appesrs appropriata.

One axampie of a macro-measurement theory is Pollak (19581),
though Pollak's conrriburion does not address the preseat issue.

3, Bank Production Function Approaches

A third approach to measuring bank output arises in the bank regulation
literature. Here, the bank output measura is a by-product of dealing
with other research problems. For exampls, if there ara substantial
economics of scale or economlas of scope in banking, large banks would have '
competitive advantagss over small banks, so that dank daregulation might
increase concentration in banking. To explore such questions, resezarchers
have estimated explicit mulei-output production or cost functioos, ualng
elther Cobb-Douglas or translog functional forms, vhere varicus bank
"outputs” (nunbers and dollar values of different kinds of loans, for
example) and the usual capital~lsbor inputs are gpecified. Examples
{nclude a series of articles by David Humphrey and a number of coauthors
(e.g., Benston, Hanweck, and Humphrey, 1982; Berger, Ranweck and Humphrey,
1985), and Kolari and Zardkoohi (1987). A dozen studles of tnig kind are

surveyad [a Clark (1988).



a. The sctivity approsch

Oue strand of the bank productiom function literature might be
termed tha “activity” approach: One siaply Eounta all of the activities
of banks.* No distinction {s made between inputs and outputa; or perhaps
more precisely, anything a bank does-—-such as accept deposita—~is defined
as a bank output. Benston, Hanweck and Humphrey (1982, p. 440) remark:
“Output should be measured in terms of wvhat banks do that ceuse operating
expenges to be lncurred.”

Berger, Hanweck, and Humphrey {1987) uae in their analysis the
nunber and average gize of five types of accounts (demand depesits, time
or savings depogits, real estate loans, commerci=zl loans, and installment
loans); Benston, Hanweck, and Humr*rey (1982) use the sane five accounts,
aggregated into total baunk output with an index number, whose weights are
average cost shates., FKolari and Zardkoohi (1987) use several measures,
including total loans and total deposita. Kim (1386), using a sample of
Israell banks, apecified demand deposits, foreign currency deposits,
securities (i.e., brckerage), and loans. The BLS banking productivity
measuce uses ao output concept that ls esseatlially the activity spproach--
bank output includes counts of loan and deposit activities, which are
weighted together, following tha usual BLS amethodology, by the labor_hour
inputs assoclated with the varlous activities.

In tha bhank production function literaturé, authorg frequently
insert a comment to the effect that it is difficult to determine wher“er

particular activities (one presumes that deposits are r%e questionable

* In the bank production function ‘{terature, this is, inexplicably, koown as
the "production” approach, a tradition I have not followed, partly to avoid
the coafusion that inevitably would arise from having a "production”

varlant of the "production function™ approach.
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ones) are bank Inputs or outputs. Onae 'ufihklt' idantified with the work of
Rancock (1985), and followed in a BLS paper by Fixler and Zieschang

(1988), eschews determining whether a particular banking activity 1s an input
or an output. In Hancock's banking model, whether am activity is an input
or au output fs determined by the sign of ite derivative in a baak profit
function, which she estimates empirically. This empirical approach
Eeflec:: the notation used for modern productian theory, whers all of

the arguments of the production function are written as a single vector,
and inputs ara distinguished from outputs 4ccerding to sign. Hancock
reports that time deposits »ve inputa {which is reasonable}, but that
demand deposits are outputs., Demand deposirs are precisely the bgnk

Inputs for which in-kind payment occurs, and such in-kind payments are -
omitted from Hancock's “price” variable; 1 thus consider her demand

deposit result to be evidence of mfs-speciffcation in her model. Further
diseussion appears below.

b, The intermediation approach

A second production function procedure has been termed the
"intermed{ation” approach. In this case, oune distinguishes petween
banking activitles that are concerned uiﬁh processing the bank's ioputs
and those banking activities that are properly conszidered the outputs of
a bank.

An example {3 Mester {1987, p. 428), who assrmes, of savinga and
loan {nscitutions, that “output is “est measured by the dollar value of
earning assets of the firm, with {nputs being labor, capital, and deposita.”
Three outputs {two types of loans, plus other assets) and three depasit

{oputs (passbook, NOW accounts, and certiffcates) were specified. Though
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Megter does not incorporate unpriced services (such as unpriced check

caahing on MOW accounts) in her znpiriéll work, she subtracts axplici:
saervice charges from intersat payments by S&ls in estimating a price
for deposits.

Soma, though not all, of the intermediation litersture-—and indeed,
perhaps the cholce of namg--coafounds measures of valus added with thoge
of cutput. Thus, "intarmediation” may be viewed as the "service” of
moving funds between scurces and uses, 50 that net :nterest 15 viewed as
th§ banks' (positive) cutput, rather than the groas Interest froa loans.
Because the game amblguity arises ino the national accounts literature,
further discussion is defarred to a special gection on value added,
in part II.

c. Output in the bank production functionm literaturs

Characteristic of the entire bank production function literature, so
far as 1 have been able to determine, ie¢ that the banking imputation
problem ia ignored. That 18, whether activity'or interpediation approaches
are uged, measures of bank prices and of bank inputs or outputs do not
incorporate the value of unpriced bank services, Some studies do adjuat
prices for the value of explicitly priced services.

Much of this literature appeals for justification to Barnett's (1980)
notion of the “user cost of money.,” In an ineightful commen® on Barnett's
original contriburion, Offenbacher (1980) noter thac Barnett assumes that
one can “treat regulated own ratas of return on zonetary assets as tha
true cwn rate;.” in particular, that thF interest rate (then zero) an
demand depoaits was the true price at which banks acquired demand depoaits.
This comment has been ignored in the bank productiom function literature
apparently because, paradaxically, the replacement ¢f Barnett's assumption

{which {nplied infinite subscitutlion elasticities among certain money
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aupply aseets) with Offenbacher's (which eapirically showed the elasticities

to be near zero!) made no difference ia the results ln which the original

money-supply reaearchers were intereeted. But for meaguring bank output,

ot for bank production function studiea, the asgumption that banks obtaln
checking accounts at no cost, or only pay a cost whea there is an explicit
money interest payment for them, is unsupportable and inappropriaste.

Bayond the preceding point, the bdank production function literaturs
can be characterized-—as can so much of the production functicn literature
on nonfinancial goods and gervices--as more concerned with the iatricacies
of production function estimation than with the measurement of the variables
enployed in that estimation.

4, Conclusion: Three Litevatures on Banking Output

Bach of the separate literatures on measuring banking provides some
insights into banking output. The SNA literature points to the subatantial
amount of banking output that 18 unpriced and is rendered ‘n the form of
in-kind services to depositors. The activir‘es appreoach in the bank
prodyction function litersture pofnts to loans as the primary bank output;
moreover, the empirical work that has been carried out so far suggests data
sources that can be used for messurement, and documents the relative
advantages and disadvantages of alternative data sources. The intermediation
appreach in the bank pro&uction function literature treats deposits as an
Input to the bank production process.

What 1s lacking 1s an overall conception of a bank's economic "production”
process that would encompass the unique Ingights that have been developed
in the separate literatures. In the absence of such an integrative

model, each of the literatures has flaws, noted above. I propose in
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the next ssction a model of the economfc function of banks that will
integrate the alternative approaches that have been followed 8o far, bdut
avoid the shortcomings and confusiouna that are aldo present in each body
of literature.

II. Proposal

l. Literature Raeview

The fact of two completely separate sets of economic literature,
which do not cite each other and do not overlap, makes an integration
esgential to asaure that contributions from both are put into & common
megsurement framework. Moreover, any new BEA proposal for meaguring
banking needs to addreas an SNA audience; it can hardly expect to get &
formal hearing i{f it does not exhibit famfliarity with, and cover the -
concerns in, the "SNA" literature, The first part of the final paper
will conaiat of a thorough, integrative, literature review.

2. A Proposal for Meaguring Rank Cutputs and Inputs

It geens atraigﬁtforvard that what a bank does i{s to buy fuonds in one
market and sell them i{n another. It "huys™ from depositora and pays
them for the use of their deposits; and it "pells” to borrowers, from
whom it gets its revenue. 1In this respect, economic¢ analyais of a bank
18 no more arcane than that of a used car dealer: In both cases, the trick to
making a profit is to know where one can buy more cheaply than ope can
sall.

Conaider,.for {llustration, a simple bank that ouly makes commercial and
congumer installment loans, and whose sources of funds cﬁnsi;t ouly of demand
deposits and saving deposita., Demand depositors--onl}-—receive “free” check
cashing and use of automatic teller machineas (ATM)., In additioun, the

bank rents safety deposit haxes.
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This siaple bank has threa directly measured outputs: The aumber Qf
commercial loans, the number of consumer loans, and the number of safety
deposit boxes (the aize of loans--and of the safety boxes——1is conaidered
later, where aize is viewed a3 analogous to the ccoaventicnal price index
“"quality problem”). The bank also has two unpriced outpute--checks
cashad, and automatic teller machine {ATM} transactions-~the prices for
which must be {mputed, though the quantities can ic principle be obaserved,
The bank has aﬁ inputs the usual capital and labor, plus the rumbers of
demand deposits and of savings deposits.

This measurement proposal follows the bank producticm function
literature in viewlng banking as a multiple output process, which has
a number of advantages in focusing attention on what banks do. Loans are
outputs of banks (and not transfers, as ia the SNA literatyre), because
the interest flows go from the borrower to the bank: The direction of
this flow of payment indicates that loeans 4are what banks "sell.”

Most of the bank production functiom literatura, however, follows the
"activitries" approach, which fatls to model explicitly which bank activitiea
are inputs and which are outputs. In the preseant proposal, ocutputs are
distinguished from inputs according to whether the activity genarates
revenues for the bank or causes the bank to pay for the use of an economic
flow.

The treatment of safety depoait boxes {s unambigucus: When individuals
deposit cash 1o a safety deposit box, and therefore purchase the service
"se~urity,” banks charge for the service, MHoreover, banks cannot use
these funds to earn revenue alsewhere. The security services provided

by safety deposit boxes are accordingly unambiguously a bank cutput.
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Savings deposits are oae bank {oput. From the depositor's side, it
might appear there are 0o unpriced aervleeﬁ on savings deposits (NOW
gccounts are assqmed not to exist). HBowever, aa {nsured savings account
{s nearly as secure as a safety deposit box, so there 2ay ce a security
service that is important to depositors and is sot direcrly priced,
except implicitly in terms of intereat forgone on more rieky types of
deposits. However, from the bank's perspective time deposits are distinguished
from cash in a safety deposit box by the facr that the bank can use Che
formar funds to eafﬁ revenue elsewhers, Thus, the bank makss monetary
payaments for savinga deposits {whether passhook savings accounts or
certiflcates of deposit), where it recelves payments for tha use of
safety deposit boxes. Money payments from banks to depositora can be
taken as (almost) the total payment for these bank inputs. Ome can
distinguish among different types of savings deposits, and among deposits
of different sizes, maturities, and liquidities as Lf this were an aapect
of the quality problem in price measurement (see the section on “quality,”
below).

Demand deposits ars alsc a bank input. They differ from savings
deposits ia that banks pay for the uge of demand deposita with io-kind
services provided to depositors. In the example, the in~kind services consist
of check cashing and ATM services; the value of thesr services would need
to ba estimated {this 13 d{scuaged in ~ore detall below) .

Note that value added, in this propasal, consists of the "spread” belween
what is paid out to depositors im the form of sxplicit intereat and the
faterest that ls received from loans. Tnis differs from both the SHA
literature (whera the spread is conceived of as the services provided to

depositors) and the view that emerges of {s implicit in some of the



- 14 -
ictermediation literature (where the spread is the tervices that are
provided to borrowers). PFurther discussion appears inm the section on
value added. Note also that the unpriced in~kind services, though pare
of output, are uot part of value added--because the! are services paid
out as compensation for bank pyrchases from other sectors.

3. Discussion

In the banking literature, vhethsr losrs are ottputs is contraversial,
and coatroversy also surcounds the question of whetler depositg are inputs
Or cutputs. A large part of this coatroversy is, I bclieie,'fueled by
confusion that arises becguse part of baok output ir provided, in the form
ef in-kind services, as compensation to suppliers of one of the banks" major
inputa. Stating the matter aa I have implies the analytical framework.
To help motivate that fremework, the following analogy is proposed as a
heuristic ald to straighten cut what seems unduly aurky in the banking
literatura.

Conglder a dairy faram, where some workers are employed in
bringing bales of hay to the cowa, and other workers are employed 1o
procesaing and delivering the milk. The acti{vity approach followed ia
the bank production function literature {and in the BLS productivity measura)
would, if applied to dairies, count the aumnber of *alss of hay and the
nunber of gallons of milk as autput.

Depogits, T maintain, are to a dank what bales of hay . re to a dalry
farmer. They are inputs. No one would measure the sutput of a daliry
farm by combining hay (even 1f grown on the farm) and milk, nor measure
dairy farm productivity by combining measures of hay per hay-baling
worker and milk per milk-processing worker. Similarly for banking:

Banking output should count outputs--what banks sell--and not activities,
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scme of which may lavolve processing inputs ot crentin; intermediata
goods for the banks' own uses. Banking labor productivity should bda
meagured by dividing bank Qutput by a1l workers and not by dividing each
banking activity by the workers employed in 1it.

Moreover, the rule that “aa cutput is something that contributer to cost”
(vhich has been propoged in the banking literature) doas not deternine whether
an activty i3 an output: All activitizs contribute to cout. Diztributing
bal+s of hay to the cows involves a cost, but the coat does not make
-purchased hay an output rather than an input. Bank depoaits are similar:
The activity of taking deposita generates bank costs, but the fact that
deposits require workers and capital to process them does not mean that
they are cutpuﬁl rather than inputs.

The response from the "activity” branch of bank production function
researchers might be: The production function will tell you that bales of
hay are dalry inputs because they will enter the profit function with a
negative sign. This reasoning founders on anothet aspect of banking--the
fact that depositors are compensated in part by in~kind services.

To closa the bank~dairy analogy, assume that hay suppliers or dairy
workers were pald partly in milk, that is; payment in kind, &= are banking
depositors. Ignoring payment in kind on the dai-y farm would understate
*he coat of dairy 1nputsland as we'l understate farm output. A correct
geasure lnvolves adding to direct wages the value of milk provided "free”
to workers, and alse accounting for the gallons of ailk pfovided to workers
in the output meagsyre of the dairy. Similarly, I add tha value of unpriced
check cashing and ATM services to any direcr interest "price” pald for
deposits, and aggregate the quantities of check cashing and ATM services

into the bank’'s output measure,
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Finally, I should note that therd is nothing coeaceptually “wrong~ in
measuring or exploring the productivity of any sctivity. For some
purposes, the productivity of the hay baling workers or of the workers
who process time deposits may be of interest. The paint is that one doas
not obtain the produccivity of dairy farms, or of banks, by aggregating
the productivity of lnput activities with the productivity of output
activities. This confusion is present in one form in the activicy branch
of the bank production fumction literature and in another in the BLS bank
tlabor productivity seasure.

4. A New Banking Imputatiom

In the former U.5. period of regulated banking, it was not pogsible
to éroduca an lmputation for detailed bank services: Iaterest-bearing
accounts and accounts generating {n=kind services were disjoint pets.
Now, however, this has all changed.

1n the present deregulated bank environmeunt, & very large nusber of
different types of bank accounts are offered. Depending on the type of
account, the account holder's minimum or average balance, or ather
characteristics of the account, tha account holder may teceive varying
amounts of intarest, and may pay varylog mouthly amounts in explicit
sarvice fees or as explicit charges for check cashing and other services.
Couversely, depending on the type of account and the characteristics of
the account, the acccunt holder will recelve varying amounts of "frea’
gervices, such. as check cashing and the like.

Thué. the account holder's Eggiggl'monthly cost of a bank account
may be positive or negative, depending on whether the explicit charges

for bank services are greater of lesser than the explicit lnterest earnings
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paid on the account's balances. But the the true amonthly cost of a bang
account differs from the nominal cost, and requires imputing values to
the number of “free” checks and also te the.implicit monthly éervice chargs,

Two pogaible imputation methods prasent themselves. Some accounts
contain explieit check caghing charges. One could value “free® check
cashing in accounts which have this privilege by using the explicit
cﬁargas where these are assessed, and siailarly for zenthly charges,

However, it i; generally the smaller accounts where explicik check
cashing charges and explicit monthly service fees appear. PFor a variety
of reasons, the price for such services is probably not conatant across
all sizes of accounts, so that using the axplicit charges would (probably)
overgtate the value of the unpriced services.

As an alternative approach, one can view the monthly cost of s bank
account 28 consisting of charges for a "bundle” of priced and unpriced
servicesd, We assume that the net, total recurn to the depositor will be
equal across various kinds of accounts {e.g., a "NOW™ account with limited
free check cashing and explicit {nterest, compared with a "normal” checking
account with unlimited check cashing and no explicit interest payments).
The imputed payments that the bank makes for unpriced services come froa
the imputed interest the depositor forgoes telative to an account of a
similar size where explicit {nterest is palid. A hedonic mcdel {s
accordingly 3 npatural tool for disaggregating the bundle of priced and
unpriced banking services and payments.

Empifically, the banking hedonic model differs from the one encountered

in most price index literature (see Griliches, 1971). 1In the customary
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aodel, the value of the tranaaction i3 known and appears oa the laft hand
side of the equation (e.g., the price of an automcbile); though the orantities
in the characteristic bundles are known, none of the characteristics
prices are known, and therefore all must k< estimated. TIn the banking
¢ase, the total value of the trangaction is not known (because it includes
imputed services), only the explicitly priced portion of the tramsaction
13 known; prices for some of the elements in the bundled transaction are
known, but others afe not .

A model gharing many of the banking model's propertiss appears in
labor econculcs. Researchers have been interested in determining the
"trade offs" between uonpechniary benafit portionma of compenaation-—or
between improvements in working conditions--snd diract wage payments.

See Smith and Ehrenberg (1983), and Thaler and Resea (1976). In these
labor market cases, the full value of the transaction (the value of

total compensation) or of "full income” (the worker's opportunity locug~—
sea Atrostic, 1981) must be Imputed by determining a valuatioa for the
unpriced elements of compensaticun; a hedonlc or avagi-hedeniec apprcach
has been used in these studies.

A crucial assumpticn For the lahbor economics work fs that workers
will trade compensation for nonpecunlary components (not necessarily oa a
dollar-for~-dollar basis~~gee Triplert, 1983b}, 30 that the value of the nonpriced
components may be inferred from varlations in wages assoclated with
quant {t1es of the nonpecunlary elements. A parallel assumptfon I3 that
bank account holders choose the type of account that, given their estimated
usage, minimizes the full cost aof the account (rather than minimizing
explicit charges ot maximizing explicit fnterest recelpts). Though Chere
are some seldomacknowledged problems with the application of the hedonic

model in these situationa, the parallels are close encugh to provide a
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suggested starting polnt for developing the hedonic nodel for banking
imputation.

As 13 typical with hedonic studies, obtaining ajpropriace data {g a
prodlem. It appears that the data used for the bank production function
studies (sgee above} lack the appropriate detail. Thus, full inplement at{on
of a hedonic model for banking fmputarion would enta.l a direct, dedicated
data collectfon, For exploratory purposes, I propos:’ collecting
‘the publicly available price liats, or aceount descr.ptions, .from a
sample of local cOmmercia% banks and S§Ls. This wil! etill nat provida
gome of the quantity data that are desirable, dbut I have not spent much
tima at this stage of the project on the Hatalissues.

ATM's pose special problenms of twe types. First, although Initiai
introduction of ATM's offered the service to some accounts and not to
otherg (thus fulfilling & requirement for estimating a hedonic modal), my
lmpresgion 19 that ATM's are now almost universal across different types of
accounts. If there 1s no variation in a particular variable, one cannot
estimate ita hedonic price. Moreover, when ATM's were introduced,
banking regulations were still in full force (no interest on checking and
no checks on interest bearing accounts), so that hedonie models also could
not be employed for the historical periﬁd when ATM's were not universal,

A second problem a3 conceptual: It apperars possible that the Tesoutce
£ost value of ATM service, telative to {ts closast alternative, would gO
in a different direction from a user value measure. For examole, it is
clear that account holders fer the wost part regsrd ATM's as an increasa
{n convenience (transactions outside of normal banking hours) or as time
saving (relarive to walting in teller lines). Hence, the move from

exclusively teller service to ATM's might be regarded as either greatar
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utility or lower cost--bank output should go up and bank price i{ndexes
fall. However, {t {s my impression that banks originally brought out
ATMs not so amuch to offer customers additional services (though, of
course, if the customers had not perceived the ATM's as an adiitional
service, the ATM would not have gained acceptance), but rather to relieve
*hemselves of sarious peak load, mid-day demands on teller services.
Thus, from the bank'a perspective, ATM's wers cost saving, not costly;
the standard interpretation of cutput quality change from the ptoducar’s
3ide implies evaluation by resource cost in production (see Triplete,
1983a).

The ATM conceptual fasue thus backs into a more fundamental question:
What concept {5 wanted in the National Income and Product Accounts! For
banking industry output (far example, in the input-output tables, or for
the output portion of a double-deflatfon calculation of GNP originating) the
standard interpretatfon of industry output {9 appropriate. If ATM's wers
introduced to save on bank labor, this already will show up ia bank
productivity numbers, and an additional Qutput adJugstment risks douhle
counting. On the other hand, banking in the personal ~oneumption expenditures
(PCE) portlona of the NIPA's requires ar input measure {that fs, input
into consumption), and therefore evaluation of "quality change™ by a usgar
value cricterion (Triplerc, 198335.

Though resclution of such conceptual problens runs too far afield for
the purposes of the present paper, soms additional attentfon to these

datters will be undertaken fn the final paper.
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S+ Quality Froblams in Bank Outpue Heasureuené

In the bank production function literature, suthors take different
positions with respect to the metrie f{n which loans and deposits are
being measured. Some researchers, for exanpla, use the numbers of accounts,
without any attenticn to thefr gize, Tha BLS banking productivity measure
follows this lead. ¥Xolari and Zardkoohi (1987}, on the other hand, state
the case for using total dollars of loans and deposits, and ignoring the
number of accounts. Mare typically, researchers enter into the production
or profit function both the numbers of the various accounts and their
dollar values, treating rhem ag separate variables.

'Vieuing the various pusitions takea by researchers in the banking
literature from the perspective of the price index measurement li:eratu¥e
helps resolve the points at issue. Tt is clear that, both for the bank
and for its depositors or borrowers, the size of the sccount matters.

The size of a bank account 1s analogous to the "package-size problem™ in
the convent{onal price index literature--that is, account size {s, in the
context of a price or output measurement program, a "quality problem.”
When both quant{ties of accounts and their dollar values are entered
into a bank production function, this proceadure can be ianterpreted aa
entering both the quantity {the numbers of accounts) and the "quality”
(the dollar values) in the same regressionm. On this Interpretation, the
procedure followed in the banklng literature has very old antecedents in
the price and consumer demand literature (for example, Houthakker, 1952, -
discusses use of measures of quantit} and sealar "qualiry” in coensumer

demand research).
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Other quality problems in banking measuresent involve the liquidity
of various deposits, the riskinesag of different classes of loans, ete.
Liquidity, or safety, or gize are aspects of the quality of bank inputs,
or of the unpriced service. Accounts greater than $100,000, for example,
are probably considered more desirable by banks, but less desirable by
depasitors (becausé the Federal insurance guaranty covers only the first

$100,000).

‘ Quality problems in measuring bank output do not seem different froam, .
or more intractable than, those problems faced in the conventional literatu:ss,
and could probably be handled in conventional ways. Ome conventional
option {s to subdivide all of the unics (such as different classes of
loang) in an attempt to get more ot less homogeneous grouplaga. The prices
and quantities of each of the groupings or categories or "qualities” are
treated as 1f they wete separate goods. A second alternative is some
sort of hedonic function, which would estimate the f{nterest rate “price”
associated with ligquidicy, riskiness, and so forth.

The final version of this paper will explore the quality issues more
thoroughly.

6. Output and Value Added Problems

It was noted above {gsection I} that in two of the literatures on
banking, output (alternatively, value added) 1s conceived of as the
service of moving funds from one sactor to another. In the national
accounts literature the service is provided to baok depositors, in the-
{ntermediacion literature, the service is provided to bank borrowers. lIn

both cases, the service would be measured by the spread between borrowers'
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and depositors' f:tea.i In the present propasal, the spread L8 regarded
as valua added (or value added per “unit”), and not the n tpul measure
icsalf.

What we call output and «*at we call value added 1a partly a view of
the economlc or production process, and partly-a macter of pure definitions,
but is largely a distinction that rests on instituticonal matiers of
ouﬁership and buysinass custom.

It may be true, as sometimes asgerted, that the distinction between
output and value added {3 more obscure or more ambiguous in the case of
services than 1t {s in the case of goods. Hill (1977) noted that a
repair “service”™ could be thought of as a production process that has as
one lnput a repairable good, and as the output the repaired 3oud.. Considar
a car mechanic who buys “junkers” and fixes them up for resale: Tha ocutput
fs the operating car, the junker is one input, and value added is the
difference betwean the price of the junker and the price of the repaired
car. If the mechanic performs the same services or a car owned by somecae
else, what was value added when the ~echanic owned the junker appears

as the output of his shop, vieswed as a "service”™ establighment.

* An additional cowplicatioa is that in a good part of the SNA literature
on banking the terms "“output” and "value added” are frequently used as
synonymous {because only the value added portion of an industry's output
goes lnto the calculation of gross domestic product).
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