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10,1 Introduyction.

When physicists make conjectures concerning the existence nf a
heretofore unobserved particle or energy source whose preience would
challeange some current interpretations of natural laws, such <laims
are met with a mixture of excitement and skepticism. The excitement
is engendered by the possibility that a new discovery will help to
resolvae observed anomalies within a broader conceptual frameworvk.
The skepticism ie motivated by the lack of precision that
chavacterizes the stratement of newly formulated hypotheses, ana;by
the absence of reliable empirical observations for verification.i -

Ecnonomists have recently drawn attention to the possibility
that there exists a large and growing "underground economy" that
nhas eluded the obsarvarional domain of professional economistses. This
conjecture, referred to as the "unobserved income hypothesis‘, has
has generated great 1hceresc and controversy, The jintevest {9
sparked by the possibility that the hyvpothesis will help to explain
and correct some of the ércdicttvo failures of curreat macroeconomic
analysis. Moreover, the hypothesis has direct relevance to some of
the uajor policy issues of the day: growing government deficics,
declining productivity and real economic growth, high rates of
intereast and socially wunaceceptable Llevels of unemployment. The

" economy 1s

controversy, surrounding the issue of the "underground
motivated by rhe lack precisioa in defining the domain of
underground economic activity, and by the now apparent shorrcomings

of the initial empirical efforts to establish estimates of its size

and growth,



-,

The ®major puyrpose of this study is develop and implement g,
general framevwork of analvseis that (s broad enough to {ncorporace
meaningful aotions of Tunderground” economiac activity infte fthae
conventional apparatus used to classifyv and analyse regular economic
activity. The conceptual development is made operstional by efforcs
to sagtimate the magnirude of underground activities in Sweden over
the period 1936 - 1982, Swaden (s thought o Dbe an excellent
eaxperimental laboratory for this type of work. The Swedish economy
cnonfronts among the highest marginal tax ratas of any country in the
world. There are surely adequate economic incentives to encourage
participation in "undecground” sconomiac activities, Moreover,
Sweden is endowed with a data bese that is of high quality and 1is
reasnonably eaxtensive,

Alternative measures of the size of the "underground economy"
have vavealed a wide range nf estimatces of its magnitude, These
apparent inconsistencies suggest not only the difficulty of

-

attempting to estimate a phenomenon whoses cvaison d'ecpe is to defy

detection, but more importantly, the fact that the different
measures are incommensurable since they are esctimates of differant
conceptual entities. Recent otfor:; have been devoted to the
elabcrceto; of different notions of "underground income" and to the
reconciliation of diverse empirical nccsuttv.l Ona of Ehe key
ambiguities which plagues the literature on the underground economy

ise the rvepestad confusion bectween economic and fiscal concepts of

income. All too often, the under-recording of income in the National

l. See Feige, E. "The Meaning of the Underground Economy and the
Full Compliance Daeficit"” in Gaertner, A and Wenig, A The Economics

of the Shadow Economv Springer-~Verlag 1985%.



Income and Product Accounts (NIPA) has been erronecusly identified
with the iseue of tax evasion. The approach followed {n the presant
study, lavs the groundwork for the final estimation of both
unrecorded income and unreported (ncome., Egstimates n€ these
particular measures of "underground income" must, however, await the
decermination of "total wunrecorded transactions” which is che
immediate focus of the investigation.

The major portion of the study departs from the conventional
post Kevnesian concentration on income, and alternatively,
alaborates the more general Fisherian framework for analysing
aconomic activity by means of the equation of exchange. The equation
nf axchange is a high order identity that highlights the dusl nature

of axchange in a monetary economy. For every monetary pavyment, there

is an equivaleant real transaction. From this perspective, "moneyv iv,
what money does", namely, it 9eerves as the economy's medium of
axchange. According tn rhe equation of eaxchange, The aggregate of

monetary payments must be identical to the aggregate of real
transactions,

The classification, measurement and analyvsis of the
transsctions side of economic activity has been the dominant
activity ci macroeconomists for the last half century. By contrast,
there has been no comparable 2fforz to claseify, disaggregate and
measure economic activity from the perspective of monetary pavment
flows., Since cthe veracity of the conventional transactions seside
meagsures of economic activity are now being challenged by the
"yunobserved income hypothasts”, it is particularly important to
develop an independent measure of economic activity that can serve

as a check on the <completeness and accuracy of the transactions



measurt'vth.e provide the empirical foundations for all euyrcraent
macroeconomic analysis. As will be developed below, a money pavments
measure of gross econoﬁic acttvity includes all transactions (n rhe
economy that are mediated by the medium of exchange. A natural
operational definition of the "underground” economy (s therefore,
the residual difference bDetween the sum of all monetarvy pavments and
the sum of all measuresd transactions. This residual reflects

"unrecorded transactions". 1f an acceptable measure of unrecorded

transactions reveasls cthat they represeat a2 significant portion of

tocal economic activity, and, that they vary 1independently of
reacorded sconomie acetcivity, then they surely merict grveater
attention. Once we have an aggregate measure of unrecorded

transanctinng, mecthods must be found to decomponse those transactions
into their natural counterparfs in the recorded economy. For
macroaconomic analvsis, these will include estimares of uncecorded
sconomic income, consumption, savings and investment. For fis-cal
analvsise, measucres of unreported fiscal income are rvrequired as well
as estimates of concomitant losses of tax revenue.

The major portion of this study is devoted to the task of
providing .a preliminary estimate of the monetary pavments side of
economic ce;tvtty. and attempting to reconcile this measure with
available eostimates of the transactions side of the economy. While
the focus of the analyeis is the ultimate measuremeant of unrecorded
transactions, (the "underground economy") it ie hoped that a
detailed develﬁpment of the payments side of the economy, will he of
general interest in its own terms. National Income accountants can
view this exercise as a means of imposing a higher order idantity on

conventional accounting sSystems. Monetary economists, will hopefully



discover that the full application of monetary theory to economic
activity can only be brought to fruition once the monetary payments
side of the economy has been developed as extensively as the
transactions side. The elaboration and estimation of both sides of
the equation of exchange will hepefully bring us closer to the long
sought goal of a general conceptual framework that fully integrates
the perspectives of monetary and value theory. The conjecture that
guides this study, is, that economic activity can most fruitfully
analysed from the dual perspectives of monetary pavments and real
transactions, The payments and transactions that are directly
related to préduction of final goods and services make up a subset
of the aggregate of pavments and transactions suggested by the
eaquation of exchange.

We Dbegin the study with an overview of the Swedish system of
payments., This lays the groundwork for estimates of the total sum of
monetary pavments in the Swedish economy (MV). We then turn our
atrention to task of constructing comparable astimates of total
transactions in Sweden (PT). The difference between MV and PT, then

represents the sum of unrecorded transactions.



10.2 An Oveprview of the Pavments Svstem of Sweden

The Swedish pavyments svstem utilizes three assets that serve
the medium of exchange function. These are curcvenay, bank deposits
that require no notice for withdrawal of funds and post giro demand
deposits. Throughout this study, the money supply is defined as the
sum of the stock of assets that serve as media of exchange. The
Swedish money supply is therefore composed of currency and demand
deposits in banks and in the postal giro svstem.

The payment system in Sweden, i9 representative of payments
systems in many northern European countries, but is veryv different
from the pavments system in the United States, Whereas, the .S
payments system relies primarily on check payments effected through
a network of more than 1500 banks, the Swedish system, like that of
the Netherlands, relies on a highly centralized giro system'that
operates primarily chrough the Post Giro Service,. Banking services
are concentrated in the hands of three or four major banking
institutions, which havé established their own independent and
competitive bank giro services through the Bank Giro Center. The
bank giro syvstem was established {n the late 1950's and has grown
significantly over the last twenty five years. Nevertheless, it
still accounts for less that 13%7 of the total giro transactions in
Sweden.

The primary payment mechanism in Sweden is the automated
paperless transfer of funds between giro accounr holders. lUnlike the
payments syvsestem in the lUnited States, which relies primarily on the

physical «clearing of «checks drawn against bank deposit balances,



check payments in Swedan play only a minor role in affacting

payments. Instead, payments are affa

]

ted through a complex and
highly computerizaed system of inpayments, outpayments and transfers
3

hetween giro acrount holdercs.

The oldest and by far the largest payment system is the Post
Giro. It was established in 1923 and served its customers throughout
Sweden by offering services at post offices in different localities.
3 The term "giro" meaning circulation, was chosen as the name for
the postal pavments system to deanote the continual flow of
remittances between giro accounts. These paperless inter-account
transfers are entirely «computerized, making Sweden's payments
settlement system one of the fastest and most efficient in the
world, It may therefore seem paradoxical, that despite the system's

emphasis on paperless transfer pavments, currency functions as a

vital medium of exchange throughout the Swedish payments svstem.

10.2.,.1 The Swedish Pavments Matrix

In order to apply the Payment—Transaction (PT) method of
estimating the size and growth of the unrecorded economy, it is

first necessary to calculate the total volume of payments (MV) which

- -

2. Detailed descriptions of the Swedish pavments mechanisms are
found in :Pavments Svetems in Eleaven Developed Countries, Bank for
International Settlements February, 1980 and in Banking Svetems

Abroad, Inter—Bank Research Organization London April, 1978
3. For a historical review of the development of the Post Giro

see, Postal Giro 30 VYears Postgirot, Stockholm 1976. A full
description of the regulations and services offered by the Post Giro
can be found in Regulations governing Post Girot: The Swedish Postal
Giro Service Post Girot Stockholm 1980




are effected by each of the medium of exchange assers, The total

volume of payments, (MV), is given as:

MoV = CeV 4 PV <+ BeV (10.2.1)

O
L

Currency in the hands of the public

V = Valocity or annual turnover of the curvency stoack

Iy)

P = Post Giro deposicts

V" = Velocity or annual turnover of Post Giro deposits

8 = Demand deposits in the banking system

V' = Velocity or annual turnover of bank demand deposits
M = Total 3tock of money

V = Velocity of circulation of the money stock

The payments system in Sweden (s comprised of three main
components:
1) payments effected by means of cash,
2) pasyments effected via the post giro system,
3) payments effected via tﬁe bank giro system,
Any effort to measurea the total flow of pavments in the
Swedish economy requires that account be taken of the vartous flows

which take place borh within and between the major components of th

P

payments svstem. Figure (10.2.1) presents an overview of the Swedish
payments svstem which identifies the the flows of pavments which

link the financial institutions.



Figure 10.2.1

SCHEMA OF SWEDISH PAYMENT FLOWS
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Final payments in the system can only be sffecred by rthe use
of «currency, postal giro deposits or bank deposits.‘The svstem is
therefore decomposed into a currency subsystem, a bank subsystem and
a postal subsvsestem, Figure (10.2.1) depicts all of the payment flows

within and between the various subsystems. Payments within a



subsystem are described as transfers, whereas payments between the
subsystems are described as either {npayments 0o, or outpavments
from a4 subsystem. The particular flows in Figure (10.2.1) which must
be accounted for in order to construct a total payments aggregate

are described as follows:

A: These payments represent giro transfers between account
holders of the Post giro system, The pavor's account is
debited and the pavee account is credtted, and the total

volume of debits are recorded as post girn transfers (Pr)

B: These payments represent direct payment of currency for
goods, services and the acquisition of real and financial
assects. The total volume of such payvments are represented by

-8

- .

C and D: These payments represent intra-bank transfers between

accounts held by individuals and firms within a particular
bank. These intra bank payments are denoted B: and Bi

respectively, and the sum of all such intra bank transactions

is B .
w

E: Cash can enter the post giro system via a variety of
) . b
gservices offered by the post givro system. Similarly, cash

- - -

4. For axample, many companies preprint bills which are sent to
cystomers on a "C" inpayment card. The amount due can be paid in
cash by the customer at any post office. The payment is
automatically rcecorded by optical recognition equipment (OCR) and
the company account is credited when the pavment record is received



1t

outpayments or withdrawals can be made at post offices with

the use of outpayment cards which provide fthe records requiced

to debit the appropriate post giro acacount hy the

out in cash., Such payments or withdrawals ar=2 recorded 1n rhe

inpayment and outpayment statistics of the pnst

and are here denoted P; - C:. The esvmbols P and

medium of exchange involved (post giro and

respectively) whareas the superscripts denotea

Amanonne Qaid

giro gvstem

denote the

currency,

either the

destination or the origin of a pavment. The subscripts denote

the directioan of the payment flow, where n represents an

inpavment and o repregsents an outpayment to or

specified medium of exchange. Thus, CS

from the

represents an

outpayment from currency destined to a post giro account. This

same pavment, when viewed from the perspective of

the post

e : .
giro system is recorded as Pn' an inpayment to the post giro

from currency which i3 outside the post giro system.

F and G: In similar fashion, the payment flows, F

either currency inpayments to the banks (Bni

outpayments of currency from the banks (Bzi and

from the perspective of the currency holder,

bi

b
represent deposits (Co and Coj) and withdrawals

c®dy,
n

- — - -

and G arve

and Bc ) or
n

3
< Seen

Boj)'

these flows
rbi

(C and
n

by the post giro. Similarly, there are "A" and "B" inpayment <cards

which permit customercs to pay cash at the post office
make payvment on the delivery or order of merchandise.

in order to
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H: Altﬁough the bank giro and the post giro function as
separate payments systems, without any formal mechanisms for
direct transfers of funds betwean bank and post accounts,
various transfers are effected and recorded as inpayments or
outpavments by each of the separate svstems. Inpayments from

b P

the banks to the postal givro are denoted by Pn = Bo and

similarly, outpayments from the post giro system to the banks
are denoted as P: = B:.

I: The Bank Giro Center functions as the clearing agent for
inter-bank transfers and all payments effected by means of
bank deposit accounts in bank i to accounts in bank 3 are

gattled via the Bank Giro Center, These inter-bank transfers

are denoted by Br'

J: Prior to the establishment of the Bank Giro Center, inter-~
bhank transfers were made between banke and such settlements

are denoted by B As the Bank Giro Center grew in importance,

4’
attracting more and more banks to its transfer service, Br
grew at the expense of Bd.

Since payments within and between each of the media of
exchange subsystems generate both credit and debit entries, care
must be taken to avoid double counting of payﬁents. Table (10.2.,2)
contains a matrix of pavments which saparately identifies all aredit
and debit entries for each medium of exchange.

The payments matrix makes it possible to define the total

volume of payments from two different perspectives, namely, the sum
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Figure 10.2,2

PAYMENTS MATRIX FOR SWEDEN

CREDITS
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of all payment credits and the sum of all payment debits.

The first method of constructing a total payment

relies on the suymmation of

exchange,

debit entries for inclusion in the total payment aggregate,

horizontal summation for each row in Figure (10.2.2)

tortal debircs accruing ro each category of

Py

axchange media.
summation of debits over e2ach medium of exchange then represents
means of obtaining the total sum of payments (MV) in the system.

Summing the debite to each of the media of exchange in

aggregate,
2ll debit entries for each medium of

Double counting of payments is avoided by only considering

The

the

The

one

the
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payments matrix, produces the formulas which are necessary to

calculate the payments effected by each medium of axchange. Thus:

c 2 P b

Ce v - C + C - O (10.2.2)
T o o
D ¢ b

. L 0. .3

PeV - P° - Pr Po ‘ (10,2 )
b I o

gV = B + B + B + B + B (10.2.4)

o) P w r dq

Defining:

P = pP" + p (10.2.5)
(o] Q [»]
[nd [» N
B = B" + 8 (10.2.6)
o o D
m o =cP?ec?® (10.2.7)
0 [»3

MV = c® «y+p +«+P +B +B +B_ + B (10.2.8)
o | o ] 4 d w
where,
c® = Total cash payments for goods

M = Total Cash deposics

Po = Total Post Giro outpavments
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P = Total Post Giro transfers

B = Total Bank Giro outpayments
B = Total Bank Giro transfers

B, = Direct bank transfers

B = Within bank transfers

Alternatively, the total payment

s in the svstem can be defined

in terms of the sum of credit entries in the pavments matrix. In

this

asg:

case

[s] O
=P +p + p°
n r n
a p
=8 + 8% + 8 +«+B + B

and total payvments are defined as:

MV «c® + 1 +pP +P +B +B + B
n

h ]

4 n “ r

T = Total cash withdrawals
Pn- Total Post Giro inpayments

Bn- Total Bank Giro inpayment

, credits to each of the media of exchange are exprescaed

(10.2.9)

(1n.2.10)

(10,2.11)

+ B (10.2.12)
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Figure 10.2.3

TOTAL DEBITS and CREDITS

TOTAL TOTAL
CREDITS DEBITS
CURRENCY 8 7 c® +
POST GIRO P+ P P + p
0 r 0 T
BANKS B +B + 8B + B B + B + B + B
n w r d [ w r dq
TOTAL
PAYMENT c® v o« P+P_+B +B8 .+ B +3B
CREDITS
TOTAL
PAYMENT c® + o~ P +P_ +B +B_ +B <+ B
DEBITS

The final equations for estimating the credit and debit
payments for each medium of exchange are displayed in Figure
(10.2.3). Both methods of defining total pavments, must in princple
vield similar results, however, the double entry accounting of
pavments is useful since a number of the componeant flows must ha
estimated rather than be obtained <from readily available data
sources, AS such, the actual tabulations of credit and debit
payments are unlikely to be equal in practice, és a result of

statistical discrepancies in the estimates of some of the separate
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componeants. The prefecvred method of estimating total pavments,

therefore depends upon the method of data capture

in the payments

svetem., Since aestimation of the components of the paymenr aggregate

is complex, we devote each of the following sections to an

explanation of how each separate component i3 measured,
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10,3 The Egtimation of Currencv Pavments

One of the most intractable problems in the area of monetary
seonomics continues to be the question of how to egtimate the volume
of cash pavments. Since the stock of currency (C), is well defined
and ecasily measured, the estimation of total cash pavments (C'Vc)
reduces to the problem of estimating the number of times the average

unit of currency turns over in any given period. he question can be

traced back to Jevons who in L8753 wrote:

"I have never met with any attempt to determine in any country
the average rapidity of circulation, nor have I been able to
think of any meanes whatever of approaching the investigation
of the problem, except in the inverse way, If we knhew the
amount of exchanges effected, and the quantity of currency
ysed, we might get by division the average number of times the

1
currency is turned over; but... the data are quite wanting"

The implications of the intellectual barrier established by
the absence of a viable method for estimating Vc can not be

underestimated. For example, the modern version of the quantity

1. Jevons, W. S. Monev and the Mechanism of Exrhange (18753)
quoted in Selden, R. "Monetary Velocity in the (nited States"” in
Friedman, M., ed., Studies in the Quantity Theory of Money The
iniversity of Chicago Press, 1956,
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theory of money.z although 1intellectually rooted 1in Fisher's
pioneering elaboration of the Equation of Exchange.3 departs from
Fisher's emphasie® on monetary flows, and reformulates the theory in
rerms of the stock of money. This emphasis on monetary stocks rather
than payment flows, has left modern monetary theory lacking in its
ability to adequately predict prices and income. The emphasis on
money stocks rather than on transactions flows relegates, the
critical effects of changes in payment velocity to a conceptual
limbo.

The central role of v© was clearly recognized by Fisher, who
in 1909 proposed an ingenionus method for measuring this illusive

&
magnitude. Fisher argued that:

"The importance of such 'accura:e detearminations (of the
velocity of currency) can scarcely be overestimated.. When we
know statistically the velocity of <circulation of wmoney we
shall be in a position to study inductively rthe "quantity
theory” of money, to discover the significance of that
velocity in reference to crises, accumulations of wealth,
density of population, rapid transit and communication, as
wall as many other condirions. In fact a new realm in monecarcy

statistics will have been opened" p.618

- - -

2., Friedman, M. "The OQuantity Theory of Money-A Restatement"” in
Studies in the OQuantitv Theorv of Monev The Ilniversity of Chicago
Press 1956

3. Fisher, I. The Purchasing Power of Monev Macmillan, 1911

4., Fisher, I. "A New Method of Estimating the Veloecity of
Circulation Money" Journal of the Roval Statistical Society, Vol 72,
1909 pp., 604-618. This approach is extended in the Appendix to
Chapter XII in The Purchasing Power of Monev.




20

Yet, despite Fisher's claims for the theoretical importance of
the payment velocity of currency, and hie early efforts to davise a
method for calculating VC, little further attention was given to the
problem for almost gixty vears. The intervening vears did produce a
number of studies5 that focused on the behavior of income velocity
rather than on pavment velocity,. Income velocity, being easily
measured as the ratio of income to the money stock, remains the
focus of contemporary monetary theovriste, despite Keyvnes' warning
that income velocity was "a hybrid conception having no particular

7
" has led to nothing but confusion."

6 .

significance” whose use,
) )

It was not until 1970, that Laurent, apparently unaware of

Fisher's earlier work, carefullv examined the magnitude of currency

transfers, and suggested an approach which can be urilized to derive

a4 method for estimating currency veloecity,. Different approaches to

the problem are presented bhelow.

1n.3.1 The Fisher Cash Loop Method:

In 1909, Fisher devised an ingenious approximation for
estimating the velocity of cash payments. Fisher constructed a model
of cash flows that described the various types of currency exchanges
that can take place between the time cash was initially withdrawn
from the banking svstem and finally redeposited in banks. Sectoring

- - - -

See Selden (1956) ibid. for an excellent review
6., A Treatise on Monev Vol., II Macmillan, 1930 p.24
The General Theorv p.299

uyrrency Transfers by Denomination Ph. D. Thesis at the
y of Chicago, 1970

Iniversit
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his hypothetical economy into firms, individual depositors and non
depositors, Fisher eaxamined all possible cash exchanges between the
three seactors, and rthen derived an expression for Cg, namely, tha
volume of cash payments which represent direct exchanges for gcods.9

Fisher's model specification was conditioned by rthe
institutional structure of the payments mechanism as it functioned
during the early vears of the 20th century. The approximate formula
he devrived for the "toral circulation of cash in exchange for goonds"
equaled the total amount of cash deposited in banks plus total wages
paid. On the bagis of existing data on  currency deposits, Fisher
estimated a velocity of «circulation for currency of 18 times per
vear, or an average holding period of about 20 davys.

Assuming that ind;viduals exclusively acquire cash by
withdrawing it from banks,10 Fisher argued that it was possible to
escimate total cash pavments by multiplving cash withdrawals at
banking institutions by a multiple which reflected the number of
"loops" or pavments that occurred between cash withdrawals and
subsequent rcash deposits,

Thus

P (10.3.1)

9., In a more geneval model, Cs can be saean to also include
direct cash purchases of real and financial assets.

I0, A model of currency transfers that includes real and
finacial assets other than "money" would permit the acquisition of
cash from sales of real and finacial assets. Such "sales" would of
course include cash withdrawals from time and savings deposits.
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c® « cash payments for goods
T s Withdrawals of cash from monetary institutions
X = the "cash loop"~ the number of payments occurring betweean

cash withdrawals and subsequent deposits.

Fisher's calculartions for 1909 suggested that a cash loop of
approximately two (» = 2) was appropriate, Fisher's loop lenght of
two was adopted by Cramer (1982)ll and was subsequently used by the
Netherlands Central Bank (1984) as the basis for rtheir afforts to
estimate total cash payments in Holland.12 Borh Cramer (1982) and
Boeschoten and Fase (1984) made use of estimatese of cash withdrawals
from demand deposits, rto which they applied Fisher's original cash
loop esrimate. By selecting the arbitrary value of 2 = 2 for the
cash loop in the Netherlands, Boeschoten and Fase esrimated a
currency velocity which averaged 13.27 turnovers per year during the
period 1965 - 1981, This eagstimated velocity implies an average
holding period for currency of 27.3 days before it is spent for the
.purchase of gonods. In light of the major role played by currency
transactions in the Netherlands, it 1s difficule to give much
credence to this estimate of ve.

Given the strong similarities between the pavment systems and
the organization of financial institutions in the Netherlands and

Sweden, it is possible to approximate Swedish cash withdrawals bv

11. "Transactions Demand and the Circulation of Money in the
United States, 1950-1979, University of Amstardam 1982

12, Boeschoten, W.C. and Fase, M.M.G. Betalingsverkeer en
officieuze economie in Nederland 19635-1982 Monetaire Monografieen
Nr.l De Nederlandsche Bank n.v. 1984
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applying the ratio of withdrawals to currency in the Netherlands, to
the Swedish currency supply.13 The resulting estimates of
Swedish cash withdrawals are presanted in column (L)Y of Table
10.3.1. The second column of the table displavys the estimate of vc
obtained Dy the Fisher cash loop method, on the assumption that the
appropriate cash loop is two,

Without any independent information concerning the actual
length of the cash loop, it i3 not reasonable to utilize Fisher's
1909 estimate of the U.5. cash loop as a means for determining the
total volume of cash pavments in Sweden,. However, as Wwill be
developed below, other proceaedures are availabe for the egtimation
of total <cash payments in Sweden. The estimates of Swedish cash
withdrawals developed above, can be then be used to derive a more

appropriate egcimatce of the cash loop implicit in the agstimate of

total cash payments,

10,3,2 The Laurent Cash Transfer Method

Applyving a model of cash transfers, Laurent (1970) made a
renewed effort to estimate the total volume of currency payments in
the United States for the period 1867-1967. The cash transfer model
assumes that any given currency note is capable of performing a
total of G payments during its lifetime, namely, between the time a
note is initially issued and finally withdrawn from circulation.

Given the average lifetime of a unit of currenay (Lt)’ the average

- -

13. This indirect proceedure is Necessary, since Swedish
withdrawal figures are unpublished.
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Table

10.3.1

ESTIMATED CASH WITHDRAWALS AND CURRENCY VELOCITY (CASH LOGP METHOD)

Year

-
veloaity of a unit of curvency, (V

)

56
57
58
39
60
61
62
63
64
63
66
67
68
69
70
71
72
73
74
75
76
77
78
79
840
81

G

/Lc

Thus,

SWEDEN 1965-1981

Fstimated Cash Withdrawals

Estimated Currency

(Bil. Kr.)

11.43
13.12
14.55
16.09
18.00
20.32
22.71
25.95
29.14
32.39
3a.47
39.113
47 .65
38.15%
67.01
80.21
93,01
107.70
124.57
140.92
158.0n%
172.83
187.73
213.79
230.42
246.05

the number of times a

Velocity
(A=2)

4.38
4.78
3.18
S.58
5.98
6.38
6.78
7.18
7.38
7.98
8.05%
8.64
.79
11.29
12.47
13.83
14,753
15.41
15.74
15.82
15.60
15.59
15.13
15.37
15.26
14.93

Y, is simply:

t

(10.3.2)

unit of currency turns over in any



2

period t, depends upon the total number of payments that rhe wunit
can sustain throughout its antire lifetime, divided by the numbaer of
vears the note remains in circulation betore being withdrawn as

heing unfit. The average lifetime of currency (s determined as:

= C /. 0.3,
L t/ S(It + Wt) (10.3.3)

whers Ct is the average number of notes in cireulation, It is the
number of newly issued notes and wt is the number of notes withdrawn
from «<circulation in period «t. Laurent assumed that G remained
constant over the entire period of study and rhat it was the same
for all denominations of currency. Given these restrictive

assumptions, Laurent proceeded to egstimate the value of G from the

Equation of Exchange.

O

-
. - . . n.3,.
. Vc - Dt v s peT (10.3.4)

where D: is the stock of demand deposits, V: is the veloecity of
demand deposits and P*T is the total volume of transactions
undevrtaken with the medium of exchange, In the absence of any
estimates of P*T, Laurent employved the traditional assumption of a

proportional relationship between P*T and GNP, Representing
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Laurent proceeded to estimate the value of G by examining the
correlation of total pavments with GNP. He then selected that value
of G that produced the maximum correlation. For the period 1375~
1967, a valuye of G=129 produced the maximum correlation, although
values of G ranging betwean 73 and 175 also produced high
correlations.

Applying Laurent's estimate of 129 1income producing cash
payments to the actual average lifetime of Swedish currenc? vields
estimates of currency velocity by denomination as displayed in Table
(10.3.2). ¢

The final «column in Table (10.3.2) displavs the average
velocity of currency circulation which is derived by weighting =ach
denomination’s velocity by the percentage of total notes made up by
that denomination. The overall average velocity of currency for the
period 1956-1980 is 66.25 which implies an average holding period
for currency of 35.51 days. This latter figure appears to correspond
more closely to common experience than the significantly longer
holding periods that were estimated by imposing Fisher's original
cash loop estimate.

The currency velocity ¢time series estimated by the Laurent
cash transfer method reveals significant short term arvatic

movements, that may in part, be the result of changes in the

- - -

14, The actual average lifetime for each denomination of Swedish
currency is found in Table Al.6 of Appendix A, These average
lifetimes were calculated by applving Equation (10.,3.3) to data on
issuyes and withdrawal of currency provided by the Banknote Printers
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Table 10.3.2

ESTIMATES OF CURRENCY VELQOCITY BY DENOMINATION - LAURENT METHOD

SWEDEN 1956 - 1930

Year 1000 100 $0 10 5 GP
KR. KR. KR. KR. KR. -

56 14.95 26.26 50.93 61.88 94,37 4l.26
57 13.38 25.87 52.70 64.48 83.96 42.39
58 14.47 26.40 51,50 55.30 79.13 40.09
$9 19.47 26.76 50.80 $9.13 78.97 al.71
60 18.55% 26.70 50.56 S8.54 78.54 al.12
61 21.50 2%5.45 49.36 $5.49 72.02 40.413
62 21.23 28.20 S8.85 61.32 77.16 45.81
63 18.94 26 .40 $6.22 53.32 72.60 41.82
64 18.813 25.86 56.64 S4.75 73.40 42.01
63 17.49 231.79% 73.60 51.63 64.37 48 .01
66 15.28 18,49 107.25 78.96 101.97 67.02
67 16.20 46.79 164.15 124.08 70.30 98.%4
68 18.13 44.97 113.24 80.51 77.53 70.14
69 18.00 4l.464 114.98 82.44 78.93 71.08
70 19.05 39.72 133.90 108.49 97.14 83.58
71 21.70 46.453 114.648 86.1% 77.35 70.76
72 22.69 56.29 145.34 112.42 100.91 86.55
73 22.09 30,57 144,97 109.62 92.84 84.22
74 23.69 51.91 149.96 105.20 103.31 84.35
73 25.60 48.61 147.43 109.31 108.71 83.130
76 18.35% “6.77 147.95 113.54 108.94 80.13
77 310.78 . s0.36 153.93 107.31 I01.76 85.68
78 37.49 $55.49 155.44 122.009 107.52 90.13
79 29.21 $2.99 157.51 131.02 120.22 86.98
80 27.23 52.79 157.29 150.12 114.57 88.85

physical charactertistics of currency. The effects of technological
changes in the physical characterisitics of notes are ignored'by his
methodology. In order to relax some of the restrictive assumptions
emploved by the Laurent method, we modify the}procedure and estimate

the velocity of currency based entirely on relevant Swedish data.

- - -

Association.
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10.3.3 Optimal Cash Management-Phvsical Characteristics Modal

An alternative method for mgtimating the velocity of currency
combines the conventional insights of rhae Tohin-Baumol (Miller-Qrer)
cash management model with specific information concerning the
physical characteristics of currency. The QCMPC model utilizes the
Laurent proceedure as a point of departure by specifing that the
veloecity (Vzt) of a particular denomination of currency (i) during a
rime interval (t), depends upon the ratio of the total number of
transactions (Git) that a unit of curvency can undertake during its

total lifetime and the average lifetime of the unit of currency

' = G /L. (10.3.58)

The Laurent cash transfer model, assumed that Git was constant
rver time and for all denominations of currenacy. Howaver the
actual number of transactions that a unit of currency can undertake
in its lifetime depends upon the physical characteristics of the
currency itself. Paper currency, like other goods, undergoes quality

changes over ¢time as a result of technological innovatioan. Such

15
innovations include changing composition of the paper itself as

16
well as changes in mecthods of manufactures and sizing. Since

15. For example, varving percantages of cotton or linen fibers.

16, In Sweden, the primary method of manufacture is Mould made
currency, except for the 3 Kr. note which is manufactured by a
Fourdrinier process. The sizing of currency in Sweden varies both
over time and over denomination., Sizings include: animal glue;
animal gelatin and melamine. The technical descriptions of Swedish
notes were made available by the HBRiksbank on the basis of data
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different denominations of currency exhibit different physical
characteristics over time, it is desirable to siuymmarize thegae
differant characteristics by some measure of the physical strength,
Engineering tests of currency characteristics are performed by means
of folding tests by machines which repeatedly fold currency under
controlled conditions until the phyvsical unit displavs significant
deterioration. The number of folds that each denomination of
currency <can sustain is recorded by the Banknote Printers
Association along with the specification of the equiptment employed
to perform these physical characteristics tests., Assuming that these
fnlding tests represent a good proxy for the particular combination
of phvsical characteristics of currency determined by its method of

manufacture, its paper weight and composition and its sizing, then

A2 a2 first approximation, we specify that
Loy 3
G = > t.oy Tt (10.3.7)
it it it
where, Fit represents the number of folds sustained by the i{ith

denomination of currency at time t on the uic machine used to test
the particular denomination of currency. «'! and «?! are technical
coefficients that transform engineering performance into the actual
numbeyr of transactions <Git)’ that a particular denomination of

cyrrency can sustain in its lifetime.

R ™

Ccollected by the Banknote Printers Association.



If the fitness standards established bv the Central Bank are
uniform over time, the veloacicty of a note of a pacvrticular
denomination depends only upon its use as a means of pavment, and
this in turn, depends upon the denomination gsize (Di) and on the
aconomic variables suggested by optimal <cash management models,
namely, income (Yt); the opportunity cost of using cash (Rt); and a

time trend (Tt) representing secular changes in transactions costs.

Given these assumptions,

N 3t 33 33
AL S A S (10.3.8)
it C t ot i
Since neither Git nor V:r are directly observable, it is

3
»
Iy ]
b
"
w
[

ry tn combine equations (10.3.6),(10.3.7) and (10.3.8), in

D]
lal
[»¥
[} ]
2
D 4

o express the ohservable variable Lir' as:

14 2 - -3l -i}® -Q?
«ti @t é b, gm8t, -9

10.3.9
it it it i t t t ( 3 )

where the axpected signs of the coefficients are as follows:

x!i > 0

43 < 0
3t > 0
At > 0
3 > 0

If the technical transformation coefficients depend only upon
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the physical characteristics that describe anv unit of <currency
then,

all = atl and x*! = x2j | for all | and J.

Equation (10.,3,9) can he aestimated as the log linear function:

lnL, = G‘°lnFic* @ 1nM

-h o -w@l e ..(3‘1 - I
it c é lnDt a lnYt lnRt 3 lr\Tt*'.Ut (10.3.10)

i

where, u = ¢ + &¢

and & is the moving average coefficient.

Equation (10.3,.10) was mestimated for rthe period 19s6 - 1980
over all denominations i, and the resulting coefficient estimates
and descriptive statistics are reported in Table 10.,3.3.

Each of the sstimated regression coefficients hés the expected
sign, suggesting that thg fold test procedures provide a reasonable
proxy for the physical characteristics of currency, and that the
intenasity of currency usage 1is inversely related to denomination
size, The behavioral parameters implied by the optimal cash
management model all have the expected sign, but do not appear to be
statistically significant for dencmination specific data.

Given the estimated coefficients from Eqﬁatiou (1a.3.10) and
the relationship defined by Equation (10.,3.11), it is possible to
derive estimates of the number of cash transfers that a unit of

currency can undertake during its lifetime (Git)'
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Table 10.3.3

REGRESSION §STIMATES OF EQUATIAON (10,31,10)
' 1956 - 1980
Dependent Variable lnLit

COEFFICIENT STANDARD ERROR T-STATISTIC
c -2.1122118 7.4290079 -0,2843195
1nF 0.5764733 0.3187020 1.8088163
laM N.8493321 N.3781024 2.2463020
inD N.3017744 0.0151701 19.8927240
Iny -0.3739506 9.5081710 -0.7358756
1nR -0.2306132 0.20333508 -1.1340658
1aT -0.2487866 2.4067961 -0,1033484
® N.821565%49 0.0942971 8.7125145

R~e¢quared N.,358189 Mean of dependent var ND.837647
Adjusted R-squared N.B849704 S.D., of dependent var N.688124
S.E. of regression N.266772 Sum of squared vesid 2.326574
Durbin-Watson stat 1.994698 F-statistic 101.1486

i o

Git = Fic . Mit (190.3.11)

and an esrimate of

the velocjity of

-

e
currency (Vi
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v - G / LU s D Y R e T (10,3.12)

The estimated lifetime of each note denomination is displaved
in Figure (10.3.1).

As expected, the average note lifetime increases with
denominacion. The smallest denominations (10 Kr., and $ Kr.) have an
average lifetime of less than a year during the latter period, owing
to the Sveriges Riksbank's policy of automatically destroving such
notes when they are returned to the bank in order to rconomize  on
the costs of sorting. The average lifetime of the 1000 Kr. note has

d

L]

creased from over ejight vears at the beginning of the period to
just over three vears during the early 1980's, All denominations
show an increase in average lifetimes in 1975, when a
technologically superior notes where introduced,

Figure (10.3.2) displays the estimated velocity of currency
for each denomination. Every denomination reveals an increase
astimated velocity, with the most pronounced increases occurring in

the smaller denomination notes.l

On the basis of these denomination specific estimates,
weighted averages of V;c, Lit and Git have been constructed for the

Swedish currency supply, and these final estimates are presented in
Table (1l0.3.4).

Table (10.3.4) reveals that the average velocity of currency
inreasead more than fourfold over the past twenty five veare. In rche

17. The numerical values of the estimates of ‘Vcit, "L , G

are displayed in Tables Al.7 -aAl1.9 of Appendix A. e e
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Table 10.3.4

ESTIMATED VALUES OF CURRENCY VEULOCITY, AVERAGE LIFETIME AND LIFE PAYME!?
OCMPC MODEL

»
¥
’

Yeaar Vc Lc Gt

36 26.26 4.39 115.29
57 27 .84 4,17 116.21
S8 29,40 4.12 121.14
59 29.713 .18 124.40
60 11.85 4,02 128.11
61 12,90 3.93 129.35%
62 33.66 4,00 134.76
61 313.84 4.06 137 .44
64 37.65 .79 142.73
6% 19,91 3.52 140.40
66 43,31 3.32 143.88
67 44 .28 3.38 149.63
68 46.01 3.31 152,21
69 48,00 ' 1.07 La7.56
70 S1.64 2.91 150.28
7 33.72 31.02 162.34
72 32.77 3,09 162.89
73 56.68 2,99 169 .34
74 64,158 2.74 175.65%
75 70.89 3.60 255%.0%
76 73.26 31.33 243,67
77 33.01 2.93 242.93
78 84.78 2.83 239.94
79 90.22 2.63 237.00
30 105,11 2.44 - 256.31
81 112.86 2.%0 . 282,60
32 112.80 2.36 266.33

mid 19350's, the average holding period between transactions was two
weeks, whereas by 1982, the holding period had fallen to three days.
The average currency veloecity over the entire perind is 56.2
turnovers per vear, implving an overall average holding period of
6.4 days, Table (10.3.5%) displavs the estimated average holding
periods by denomination for selected yvears,

The OCMPC estimates suggest that over the period under sgtudy,
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Table 10.3.9§

ESTIMATED AVERAGE CURRENCY HOLDING PERIOD RY DENOMINATION

Year Average Holding Period (Davse)

1200 Kr. 100 Kr. 350 Kr. 10 Kr. 5 Kr.
1996 24.7 12.3 1n.0 6.2 5,0
1982 7.8 3.9 3.2 2.0 1.6
1956-1982 14.9 7.5 6.0 1.7 3.0

1000 Ke. notes turned overy approximately once every two weeks
whereas the small denomination hills turned over once about every
three davys.

The foregoing estimates of «currency velocity, and *he
published statistics on the stock of currency in the hands of the
public, enable us to calqulate the final estimate of total «ash
payments in Sweden. Figure (10.3.3) displays the growth of currency
outside of banks, and Figure (10.3.4) shows the <corresponding
increase in cash pavments for the period 1956 - 1982,

Despite the considerable development of an automated payvments
svstem in Sweden, it appears that saarlier predictions of a
"cashless" society are wide of the mark. Both the stock of currancy
in the hands of the public, and the volume of payments undertaken
with currency have increased significantly over the period under

study. Moreover, the increase in currency holdings and payments is

not simply the result of rising prices. As displaved in Figures
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(10.3.%) and (10.3.6), cash balances as well as cash payments have
also increased in real terms, although to a less astent,

Given these aestimates of total cash payments, and recalling

c e Ve 2 c¥ et ar ot 4T = (L +) T (10.3.13)

it is possible to derive an estimate of % as,

1)

y -1 (10.3.14)

3|

The estimated value of cash withdrawals (t) is displaved 1in
Figure (10.3.7) and the corresponding eastimate of the cash loop
derived trom the OCMPC model is displaved in Figure (10.,3.,48),
Whereas, the volume of cash withdrawals appear ro increase
secularly, the estimated cash loop declines from 1956 - 1972 and
subsequently displays an upward trend,.

Two featuyres of the cash loop estimate merit special
attention. First, the size of the estimated cash loop is
considerably larger than what might have been expected from Fisher's
observations in the early 1900's. The current estimate suggests that
currency circulates between six and fourteen times before being
redeposited, Second, it appears that the cash loop is by no means
congstant, ae¢ had been assumed by Cramer(1982) and Boeschoten and
Fase(1984), Indeed, there are both institutional and economic
reasons to believe that the cash 100p is likely to be variable., a

possible institutional explanation for the secular decline in the
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cash loop during the early period of analysesis is the growth of girn
accounts,

Figures (10.3.9) and (10.3.,10) display the number of gira
accounts and the number nf giro payments. Both increased
considerably during this period. A growing "banking habit" mighe
well lead to efforts to economize on curvency holdings by depositing
cash more rapidly in deposits, particularly, when such deposits can
earn an interest vield., What is surprising about the cash loop
agtimate is the raversal in this experted downward trend, despite
the fact that both the number of giro accounts and the number of
giro payvments céntinued to increase.

Moreover, it is during the 1970's, that Sweden witnessed the
growth of wage and salary accounts, as firms, in increasing numbers
paid wages and salarieas directly into giro linked accounts rathér
than pay by cash or check. The transition to wage and salary
accoynt payments, no doubt, changed the pavment habits of rhe
public, as more and more individuals became accustomed to the giro
system of transfers, Prior to this transition, girnm accounts where
held primarily by business and publice ;ector agencies,

The reversal of the downward trend in the cash loop, might
therefore signal the increased use of currency in the underground
economy, ae® the number of direct «cash transactions’ hetween
withdrawval of cash from monetary institutions and their subsequent
redeposit, increased dramatically. By 1932, the average unit of
currency was used for purchasing goods and assets almost fourteen
times between withdrawal and deposic, whereas the cash loop had
fallen to six such purchases a decade earlier, A fuller

investigation of this hyvpothesis must await our efforts to apply the
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TP method to the full payments system.

1N,3,4 Summarv of the Cash Pavmenrs Egstimates

The formgoing sections have reviewed seaveral of the methods
which have been emploved to estimate currency payments and ve. In
Table (10.3.6), we summarize the estimated volume of cash payments
in Sweden, based on each of the three procedures described.

Figures (10.3.11) and (10.3.12 display the eséimates of
currency velocity and implied average holding periods that result

from each of the procedures described above.

The results from the three methods, display important

I
dispavities with respect to both the size and growth path of V. It
is therefore necessary to salect, for further analvsis, that set of

egtimates in which we have the greatest confidence., The s3imple
Fisher cash loop method as utilized by Cramer (1982) and Boeschoren
and Fase (1984) is rejected, since it relies entirely on a cash loop
that is arbitrarily assumed to be constant at a value of two since
 the early twentieth century. The second procedure for estimating
cash payments in Sweden requires the assumption of a fixed number of
total lifetime turnovers, invariant over denomination, time and
country.

The final OMCPC estimates are preferred, in so far as they:

1Y requivre rhe leagt restrictive assumpcions;

2) are based on a well accepted theoretical framework

describing the demand for monetary transactions;

3) take direct account of innovations in the technology of

currency production, and
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Year

56
57
58
59
60
61
62
63
64
63
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

4) are based entirely on Swedish data.

Figure (10.3.13) displays the final estimate of VC,
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Table 10.3.6

ALTERNATIVE ESTIMATES OF SWEDISH CASH PAYMENTS

Currency Held
By Public

5.22
5.49
5.62
5.77
6.02
6.37
6.70
7.23
7.69
8.12
8.56
9.06
9.713
10.30
10.75
11.60
12.88
13.98
15.83
17.82
20.26
22.17
24,82
27.82
30.19
32.96
315.36

the OCMCP method. The

velocity of currency increases

Estimated Cash Pavments

Cash Loop
(x = 2)

22.86
26.24
29.10
312.19
35.99
40.63
45.42
51.90
58.28
64.80
68.94
78.26
95.31
116.30
134.01
160.43
190,02
215.39
249,14
281.83
316.10
345.67
3175.46
427.59
460.83
492.10
N.A.

Laurent
(G = 129)

215.38
232.72
225.31
240.67
247 .34
257.54
3106.93
302.36
323.06
389.84
573.69
892.77
682,46
732.12
898.49
820.82
i114.76
1177 .40
1335.26
1484.41
1627 .49
1899.53
2237.03
2419.78
2682.38
N.A.
N.A.

QCMPC

137.36
153.12
165.34
171.70
191.99
209,92
225.83
245,16
290.01
324.53
371.19
401.72
448,37
494 .94
553,34
623,95
680,96
793.48
1017.37
1263.19
1486.713
1842.27
2106.93
2513.03
3175.78
3722.51
31986.18

based

secularly,

the latter period showing faster growth than the earlier period.

The

velocity

of

on

with

currency can be decomposed into two sepatate

PRSI
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Currency Velocity—Alternate Estimates
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multiplicative components, namely the loop turnovers per vear, and
the withdrawals per vear, Figure (10.3.14) displays these components
which are derived by dividing both sides of equation (10.,3.13) by
the stock of currency (C). The decline in the cash loop during the
early part of the period is more than offset by the increase in the
frequency of withdrawals, whereas, during the latter part of the
period, withdrawals become stationary, as loop frequency increases
substantially.

Given the foregoing estimates of withdrawals, and loop
transactions, it is now possible to estimate the total volume of
currency payvments from both the credit and debit ©perspectives
defined in the payments matrix of Table 10.2.2, The sum of credits
to the currency account equals cash loop payments plus withdrawals

g

(C® + 1), whereas the sum of debits to the currency account is equal

g

to «cash loop payments plus deposits (C° 4 mw). Deposits (W) can be

estimated as follows:

T =T + aC \ C(10.3.15)

since the change in currency in the hands of the public,

AaC = U - T (10.3.16)

The final time sevies estimates of

T

Sweden are presented in Table (10.3.7).

L ]
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Table 10.3.7

FINAL WITHDRAWALS, DEPOSTITS, AND CASH PAYMENTS (Bil. Kr.)

Sweden 1956 - 1982

YEAR CASH CASH Cg CASH

WITHDRAWALS DEPQSITS PAYMENTS
56 11.43 11.69 125.93 137.36
57 13.12 13.39 140.01 153.12
58 14.55 14.68 150.78 1653.34
59 16.09 16.24 155.61 171.70
60 18.00 18.25 174,00 191.99
61 20.32 20.67 189.61 209.92
62 22.71 23.04 203.12 225.83
63 1 25.95 26.48 219,21 245.16
64 29.14 29.60 260.87 290,01
63 32.39 12.82 292.13 324.53
66 34.47 34.91 336.72 371.19
67 39.13 39.63 362.59 401.72
63 47 .65 48.32 400,72 448.37
69 38.15 58.72 436,79 494 .94
70 67.01 67.46 488.53 535.54
71 80.21 81.06 543.74 623.95
72 953.01 96.29 585.95 680.96
73 107.70 108.80 685,79 793,48
74 124.57 126.42 892.80 1017.37
75 140,92 142.91 1124.27 12653.19
76 158.05 160,49 1328.68 1486.73
77 172.83 174.74 1669.44 1842.27
78 187.73 190.38 1919.,20 2106.93
79 213.79 216.79 2299.24 2513.03
80 230.42 232.79 2945.37 3175.78
81 246 .05 248.82 3476.46 3722.51

82 277.93 280.33 3708.25 3986.18

ST
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10,4 The Estimation of Bank Pavments

10.4.] The Bank Pavments Svstem

The banking sector in Sweden is composed of fourteen

commercial banks, twelve cooperative banks and approximately 200

D

savings banks. These banks in turn, have a network of some 380
branches scattered throughout Sweden. The four largest commercial
banks account for'about 83%Z of bank deposits,

During the 1950's, the banks established the Bank Giro (BG)
in order to compete more effectively with the Postal payments
system. Today, all Dbanks participate in the payment transfer
sarvices provided by the BG, and it is the pavments effected through
the BG which are reported in the published statistics. A pavyment
transaction effected through a bank is normally undertaken either by
writing a check or by transferring funds through giro accounts.
Checks are most often used by individuals,‘whereas firms tend to
rely more heavily on giro transfets.l Prior to the establishment of
the BG, bank payments were made exclusively by checks or cashier's
checks which were cleared through a paper based system of inter-bank
and intra-bank settlements. Since 1975, a computerized system of

clearings has been established through the BG. The BG now reports

]

ach banks' net position to the Riksbank, and the Riksbank, in turn,
effects the final interbank settlements.

1. For a detailed description of the institutional arrangements
of bank clearing, see, Payment Systems in Eleven Developed

Countriesf Bank for International Settlements, February 1980,




)]
]

The Bank Giro is essentially a system for the transfer of funds
between bank accounts. The system accommodates the same tvpe of
cservices as the Post Giro, namelvy, inpayments, outpayments and
transfers.

The only published data that exists in Sweden on bank payments
are those reported by the BG. The BG now regularly reports its total

volume of turnovers, representing the sum of inpayments, outpayments

and transfers effected via the BG., These payment data begin in 1960,

but represent only a portion of the total payments effected through

th

1]

banking system. As the BG grew over time, an inecreasing
proportion of total bank payments were effected through the giro
system. The estimation of total bank payments effected through the
entire banking system therefore presents some unique difficulties.
Particularly, if one wishes to construct a series of bank payments
that includes vears prior to, during, and after the establishment of
the Bank Giro (BG). No published data are available on the volume of
hank payments prior to‘the establishment of the BG, nor are there
any data series on payments effected by demand deposits that are
cleared within or directly between banks. The problem then, is to
construct a series of bank payments that reflects transactions
undertaken with demand deposits prior to the establishment of the
BG, as well as estimates of transactions not included in the
published BG data.

As discussed in section (10.2), bank pavments can be measured
as the sum of credits to bank accounts or as the sum of debit

payments. Representing credit payments by (CPb) and debit payments
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as (DPb):

Cpb=8n+8r+gw+8d (10.4.1)
DPb = Bo + Br + Bw + Bd (10.4.2)
where:

Bn = inpayments to bank demand deposit accounts.

Bo = outpayments from bank demand deposit accounts.

B = transfer payments between bank accounts effected by the
r .

BG.,

]
=%

B = transfer pavments between accounts within a bank effect
w

by the bank.

Bd = transfer payments effected between banks or branches by

the bank.

Prior to the establishment of the BG, all fund transfers
bhetween bank accounts were undertaken by the banks themselves, and
such transfers consisted of within bank transfers (Bw) and between
bank transfers (Bd). Upon establishment of the BG, more and more

clearings were effected via the BG, and correspondingly fewer

transfers were effected by the banks themselves. Since no data are

S R
S



publicly collected on the size of Bw and Bd’ these data must either
be obtained from the historical internal records of individual

banks, or alternatively, estimated by more indirect means.

10.4.2 The Estimation of Within and Between Bank Transactions

The estimation of Bw and Bd for Sweden, is based on an
extensive survey conducted by the author, of confidential
information on the amounts of within and between bank transferg
undertaken by the four major commercial banks in the Netherlands.

The estimation of Swedish within and between bank payments, based on
data for the Netherlands, is justified by the remarkable
similarities between the financial institutions of the two
countries., Both Holland and Sweden have a dominant Post Giro system,
and a recently established Bank Giro system. In the Netherlands, the
Bankgirocentral (BGC) was established in 1967, and fulfills
essentially the same functions as the Swedish BG. The share of total
demand deposits of the four largest banking institutions in the
Netherlands was approximately 85% during the mid 1970's compared
with 877% for Swéden. 3 In short, the experience of the Netherlands'
banking system in adapting to thg introduction of the BGC is taken
as a useful model for retroactively estimating the responses of the

Swedish banking system to the growth of the BG. Given the

2. The author gratefully acknowledges the cooperation of the
AMRO, ABN, NMB and RABO banks of the Netherlands in providing this
information.

3. See the chapter entitled " The Role and Functioning of Large
Deposit Banks" in Banking Systems Abroad Inter-Bank Research
Organization 1978.




similarities of both financial systems, and the common experience of
a structural shift in institutional arrangements, it is possible to
generate a Swedish payment series for Bw and Bd based on available
data from the Netherlands.

On the Dbasis of the Netherlands survev, a time series,
covering 1970 - 1981, was constructed of the ratio of payments
between banks to total deposits in Holland (BZ/D). This ratio
reflects non-BGC transfer payments effected directly by the four
largest banks. In order to model the temporal path of this ratio, it
was assumed, that between bank payments (outside of the bank giroe)

would decline with the size of the Bank Giro (BGC) and with its

growth (aBGC). Thus;

where the expected signs of the coefficients are:

x, > 0
@, < 0
x 0

Equation (10,4.3) was estimated for the period 1971 -1981 and
the estimated coefficients and descriptive statistics are reported

in Table (10.4.1)

The estimated coefficients have the expected signs, suggesting

SO
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Table 10.4,1

REGRESSION ESTIMATES FOR BETWEEN BANK TRANSFERS

1971 - 1981
. h
Dependent Variable Bd/D

Based on Confidential Data for the Four Largest Dutch Banks

COEFFICIENT STANDARD ERROR T-STATISTIC
c ] 6.13527340 0.4233305 14.534116
BGC -0.0064988 0.00170553 ~-3.8104566
&BGC -0.0158471 0.0076565 -2.0697542

R~squared N0,814457 Mean of dependent var 4.1890139
Adjusted R-~squared 0.768071 §.D. of dependent var 1.781129
S.E. of regression 0.857774 Sum of squared resid 5.886211
Durbin-Watson stat 1.465345 F-statistic 17.55832

-8R R AR R BB - R R B2 REEEEEEEEEEEEEESEESEREEREEREEREREREEESESEREERESEEESEEREE]

that the ratio of between bank pavments to deposits declines with
the size and growth of the Bank Giro system. Given the estimated
coefficients, it is possible to calculate the forecast values of Bd
for Sweden, by applying the estimated coefficients to the Swedish
data on bank giro turnover. The estimated series 1is displayed in
Figure (10.4.1). As the Bank Giro grew to incorporate the entire

banking svstem, the ratio of between bank payments directly effected

through the banks toe demand deposits, declined throughout the

A similar methodology was used to obtain an estimate of the
transfers effected within banks. The within bank transfers in the

Netherland's four 1largest banks (B:) were regressed on the total

e
o
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stock of demand'deposits (D), the size of the bank giro (BGC) and
the growth in the Dbank giro (aBGC). The regression estimates are

displayed in Table (10.4.2).

Table 10.4.2

REGRESSION ESTIMATES FOR WITHIN BANK TRANSFERS

1971 -~1981
Based on Confidential Data from the Four Largest Dutch Banks

h
Dependent Variable is Bw

L2 B B2 X3 EFEEESSREREREESSESEESEEEEEESEREESEEESEEEREEESEIEESSESEESREREEEREREEESE]

COEFFICIENT STANDARD ERROR T~-STATISTIC
LR E S RS ESFEEEEEEEEERERSEESEEEREEEREIEREEEREESEEREEEERSEEREERESEEEREESESEEREE S
D 9.2451138 0.53823752 15.874840
BGC n.1521178 0.N0465584 31.2672442
aBGC -0.2009504 0.1771485 -1.1343614

R~squared 0.9350730 Mean of dependent var 233.0000
Adjusted R-squared 0.938412 S.D. of dependent var 76.33865
S.E. of regression 18.94490 Sum of squared resid 2871.272
Durbin-Watson stat 1.690232 F-statistic 77.18477

R B-B-8-5-B-R 3 B 5 R 2R B EEEERE A REEEEEELEEEEREEEEEEEEREEREEEEESRNERRRREEN S K2 E

In order to obtain estimates of Bw for Sweden, the estimated

regression coefficients wera applied to the Swedish data on the

dependent variables, and the resulting series is displaved in Figure




4
(10.4.2). These estimates indicate that within bank transfers

grew pari passu with the growth of overall deposits,

10.4,3 Estimation of Bank Inpavments, Outpavments and Transfers

Published data on the Bank Giro refer to the total volume of

-

3
turnovers in the Bank Giro system. The total volume of turnovers

consists of the inpayments, outpayments and transfers effected by

P

the Bank Giro. This teotal turnover series was decomposed into its

[»)

separate components, 6 and the resulting time series for each tvpe
of payment are displayed in Figure (10.4.3) along with the
previously estimated series for within and between bank transfers.

Figures (10.4.4) and (10.4.35) respectively display the total
of bank payments, measured from the credit and the debit
perspectives. The credit payments measure exceeds that of the debit
measure because the estimated volume of bank inpayments exceeds that
of bank odtpayments.

Figure (10.4.6) displays the fraction of estimated credit

payments made up by each of the components., In the period prior to

- —— -

4. Appendix B.l discusses the conceptual discontinuities in the
Swedish published data on demand deposits and ‘describes the
ad justments to the published series which were required in order to
derive a conceptually consistent set of inter~temporal observations
on demand deposits.

S, The statistics relating to the Bank Giro are to be found in
various issues of the Statistisk arsbok in the Credit Market
section, Data are reported on the number of Bank Gireo accounts and
the number and value of total turnover pavments.

6, The Bank for International Settlements cites a breakdown of
total bank giro turnover into its components for the year 1977 in
Pavment Systems in Eleven Developed Countries ibid. P 211. The
estimated value of inpayments, outpayments and transfers are derived
by applyving the 1977 percentages of each of the components to the
published turnover totals for other years.
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the establishment of the Bank Giro, approximately 40% of pavments
were effected by between bank transfers and 607 of payments were
within bank transfers. With the establishment of the Bank Giro, the
fraction of total «credit payments made up by these direct bank

transfers continued to decline, as giro transfers and giro

outpayments grew rapidly.

o v



10,3 Estimation of Post Giro Pavments

The published data on Postal Giro accounts is more complete
than that for the Bank Giro. Time series data are available on the
size of Post Giro deposits, but these require adjustment in order to
construct a conceptually consistent series,

Published data on Post Giro turnover and its components are
also readily available, but these series also require adjustments in
order to avoid the double counting that occurs in some of the
published series. It is also necessary to eliminate the sizable
volume of governmental inter-~agency transfers which are effected
through the Post Giro system.8 Once these various adjustments to
the raw data have been undertaken, it is possible to derive the
total credit and debit measures of postal giro payments. The
components of adjusted giro turnover are displayed in Figure
(10.5.1) and the estimated value of Post Giro «credit payments are

displayed in Figure (10.5.2).

7. Appendix B.2 describes the adjustments required for the Post
Giro data on deposits in order to account for the shifting of
interest bearing postal accounts to the PK Bank during 1974,

8. Appendix B.2 displays the published series and explains the
adjustments undertaken in order to obtain a conceptually consistent
time series.
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10.6.Derivation and Analvsis of Total Pavments in Sweden

On the basis of the analysis undertaken in the preceding
sections, it is now possible to derive both the credit and debit
measures of total payments in Sweden as described in the aggregate
payments matrix of Section 10.2. The credit measure of total

payments {[MVF]) is given by:

{lehac-vc+nb-vb+op-v = C +T+Pn+p + B + B + B + B

and the total volume of debit pavments ([MV]d) is given by:

[MV]d=Cg+n’+PO+P + B + B + B + B

Figure (10.6.1) displays the credit measure of total payments
in Sweden as the sum of currency, post giro, and bank pavments. The
fraction of Sweden's total credit payments made up by each of the
constituent components is displayed in Figure (10.6.2). Bank
payments are seen to represent less than 15%Z of total payment
credits in Sweden, whereas Post Giro payments account for more than
40%Z of total payments over the period of study. Cash payments exceed
even postal payments as a percent of total payments during the mid
1960's and again in the post 1975 period. As revealed by Figure
(10.6.2), the establishment of the bank giro system resulted in a
transfer of total payments from the postal system to the banks.
Between 1967 and 1972, the post giro payments appear to have become

better substitutes for cash payments as reflected in the growth of

gy
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the former at the expense of the latter. This tendency of
substitution of postal payments for cash payments was reversed after
1972, as cash payments appear to have reasserted their dominant role
in the Swedish payments system.

Figureg (10.6.3) and (10.6.4) display the final estimates of

Sweden's money supply and its composition. The money supply is
composed exclusively of those assets which do the work of "money”,
namely, to function as a final medium of exchange. The largest

component of Sweden's money supply consists of the stock of
currency. Since the establishment of the bank giro, checkable and
giro transferable demand deposits at the banks represent the second
largest component of the money stock, with giro transferable postal
deposits representing the smallest component. A comparison of the
pavments estimates in Figures (10,6.1 and 10.6.2) with those of the
stocks of money, [Figures (10.6.3 and 10.6.4)] reveals that monetary
stocks are not an accurate indicator of the flows of payments
generated by the stockg. Indeed, the relative volume of payments
effected by the different exchange media are determined principally
by relative differences in the turnover of each payment medium.

The aggregate payment velocity of money is displayed in Figure
(10.6.5), and Figure (10.6.6) correspondingly shows the average
estimated yearly velocity for each medium of exchange. Bank demand

deposits, which since 1960, have exc

1]

eded postal deposits,
nevertheless, effect a considerably smaller percentage of total
payments, due to their lower average velocity. Postal demand
deposits, representing the smallest component of the money supply,

nevertheless, effect a substantial percentage of total pavments,

et SRR
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owing to the sizable turnover on these deposits.

The previously described shift of currency payments to postal
payments that occurred during the late 1960's and early 70's,
resulted from an increase in the velocity of postal payments, rather
than from a shift of currency into postal accounts. This period in
Sweden's financial history 1is marked by the establishment of giro
linked wage and salary accounts. Wages and salaries, previously paid
in cash, were now directly deposited in the newly established wage
and salary accounts, Although this structural shift is partially
reflected in the decline in the currency supply and corresponding
increases in both post and bank demand balances, the major impact
appears to have come through an increase in the frequency of use of

the postal giro accounts,.

]

During the period of study, currency remained the largest

component of the total money supply, and also served to effect
between 40 - 507% of Swedish pavments. The post giro demand accounts,
which comprise the smallest fraction of the monetary stock,

nevertheless efifected more than 40%Z of all payments as a result of
the significantly higher turnover on these giro accounts. Bank
demand deposits, comprising almost 30% of the nation's money supply,
nevertheless, effected only 10% of the nation's total payments.

In summary, Swedish payments during the period 1956 -1982
increased approximately twenty five fold. This incvrease in total
payvments resulted from a tenfold increase in the total supply of
money, and a two and a half fold increase in the average payment
velocity of monevy.

The former lack of estimates of any nation's total payments,
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has significantly effected the course of empirical work in monetary
economics. Despite the fact that virtually all theoretical models of
money demand are based on a3 transactions theory, empirical
applications of the theory have resorted to expedient of using
income as a proxy variable for transactions (or more correctly,
payments). The ready availability of national accounts estimates of
national income and product, and the absence of corresponding
payments estimates, has made this practice almost universal. One
corollary of this practice has been the attention given to "income"
velocity rather than to "payment" velocity. Income velocity (Vy) is

defined as,

v = PB_t_¥__ ) (10.3.4)

Figures (10.6.7) and (10.6.8) display estimates of Sweden's
income velocity and its components. During the period of study,
income velocity fluctuated between fivé and seven turnovers per
year, whereas overall payments velocity increased from forty to one
hundred turnovers per year.

Figure (10.6.9) displays the ratio of the payment velocity to
income - velocity. This ratio 1is of considerable importance, since
most modern monetary analyveis implicitly assumes a proportional
relationship between total payments and income, or equivalently,

9
that payment velocity is a constant multiple of income velocity,

— -

9. For example, Lars Jonung (1978) attempts to analyse the long
run demand for money in Sweden, on the basis of a model suggested by

S
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-

Wicksell (1902) which clearly specifies "transactions" (payment)
velocity as the «eritical wvariable. Yet Jonung's entire empirical
analvsis is based on estimates of "income"” velocity. Jonung follows
an empirical tradition which is well established in the works of
Friedman; Meltzer; Goldfeld; Laidler; Myhrman and the present
author. This empirical tradition of substituting income velocity for
payvment velocity has survived despite repeated predictive failures
of estimated money demand functions, solely, because of the lack of
data on the total volume of payments.
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Persson (1979),10 recognized that the" difference between theory and
results might be the consequence of GNP being an inappropriate proxy
value for the volume of transactions”. In an effort to correct this
long standing problem, he estimated Swedish money demand functiouns
based on internal data on post giro and bank giro total turnover
statistics. His measure of total "transactions"” wunderstated total
payments by the exclusion of currency payments, and overstated total
pavments by failing to net out double counting that is implicit in
the aggregate of turnover statistics.11 Despite the shortcomings of
Persson's estimate of transactions, his estimated demand functions,
based on a transactions, rather than an income scale wvariable,
resulted in empirical estimates that correspond more closely to
their expected theoretical values,

The finding, [Figure (10.6.9)] that the ratio of payment to
income wvelocity 1is not constant, suggests that the newly estimated
series of total pavments should be used as the appropr;ate scale
variable in the estimation of money demand functions for Sweden,.
Such money demand functions will be conceptually consistent with the
theoretical specifications from which they are derived.

The foregoing calculations a;l utilized the credit measure of
total payments displayed in Figure (10.6.1). As shown in section
10.2, total pavments can also be estimated as total debits to the
accounts of each medium of exchange. Figure (10.6.1) displays the

10. Persson, T. "Alternative Transactions Variables in Money
Demand Equations: A Note on the Baumol-Tobin Theory" Institute for
International Studies, University of Stockholm.

11. See the Payment Matrix (Table 10.2.3) for the correct
procedure.
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percentage discrepancy between the total credit and the total debit
estimate of total payments in Sweden. The discrepancy between the
two measures is never more than 2% of the total credit payment
estimate, although the discrepancy measure reveals that the credit
measure of total payments exceeded the debit measure in all vears

after 1960. Use of the debit measure of total payments will not

substantively change any of the foregoing conclusions.
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11.1 The Estimation of Total Transactions

Given the estimate of the total volume of payments in the
Swedish economy (MV), we now seek to examine the other side of the
coin, namely, the total volume of transactions (PT). The guiding

conceptual framework is Fisher's equation of exchange:

M+« V= P « T (11.1.1)

The importance of this apparently simple identity arises from
its emphasis that in a monetary economy, a monetary payment is the
other side of every trade. Having decomposed the.monetary payments
into the stock of the medium of exchange and its total turnover, it
is now necessary to find an appropriate decomposition of the right
hand side of equation (11.1.1) so that it can be estimated
empirically.

The aggregative perspective of macroeconomic analysis
suggests the usefulness of a final decomposition of transactions
into its price and volume of trade components. As an intermediate
step, we seek a decomposition that fully reflects the dual nature of

a monetary economy. That 1is, to identify and estimate all

transactions that involve exchanges of something for money.
Conventional national accounting approaches surprisingly ignore the
equation of exchange identity, despite the fact that it offers a
high level constraint on the measurement of economic activity
involving both the transactions flows related to current production

and the transaction flows related to asset exchanges. Few would
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question the usefulness of the Keynesian income~ expenditure
identity as a powerful tool for organizing and <cross checking

information on economic activity concerned with current production

and the factor incomes generated by the production process, The
equation of exchange identity, gsimilarly offers a means of
estimating and analysing total economic activity from the dual

rerspective of monetary payments on the one hand, and real goods and
asset transactions on the other. The transactions perspective has
been elaborated and refined over the last half century. Perhaps the
time has come to give similar attention to the payments perspective,
and meore importantly, to reap the empirical and analytic harvest
that is envisioned from a general merger of the payments perspective
with its mature transaction bedfellow.

A natural decomposition of transactions would follow the

taxonomic categories established by the national accounting
frameworks that are already in place in many countries. In
particular, National Income and Product Accounts (NIPA) summarize

final transactions in newly produced domestic goods and services,
whereas the Input - Output Accounts (IOP) summarize intermediate
transactions. Income and Qutlay Accounts (IOL) by sectors include
both final goods and services transactions as well as net sector
transfer payments. The Balance of Payment Accounts (BOP) summarize
transactions for foreign goods, services and assets. Some countries
have estimated Flow of Funds (FOF) accounts that summarize net
transaction flows in all existing assets. Broadly following existing

practice, we can decompose PT such that;,
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PT = (pt)f + (pt)i *(pt)r - (pt)F + (pt)u ‘ (11.1.2)

(pt) = transactions for final goods and services.
(pt)i = intermediate transactions.

(pt)r = transfer payments.

(pt)F = financial transactions.

(pt) = transactions in the underground economy.
u

This classification of transactions, corresponds «closely to
to the transaction components that Morris Copeland attempted to
record in his pioneering effort to establish a flow of funds

N l- . . " n :
accounting system. Copeland wished to include, transactions in
goods and services, purchases for resale as well as purchases that
appear in the national income and product accounts; all transfer
payment flows ~ grants, benefits, etc. ~ that pass from one sector
of the economy to another; and the net money flows through financial

w 2 o
channels from one sector to another The decomposition of
transactions described above, differs from that suggested by
Copeland in that we wish to estimate gross rather than net financial
transactions. The emphasis on gross transactions is required in
order to maintain the balance restriction imposed by the equation of

1. Copeland, M. A Studv of Monev Flows in the United States

National Bureau of Economic Research, New York 1932
2. ibid., p.l1l
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exchange.‘ Since the (MV) side of the equation of exchange already
includes all payments made in the underground economy, the residual
difference between (MV) and observed (PY) is identically equal to
underground economy transactions.

In Sweden, the major source of information on (pt)f and (pt)r
is the Income and OQutlay Account, and estimates of (pt)i, are
contained in the Production Account. The Income and OQutlay account

consists of transaction credits and debits for each sector of the

rconomy. The sector accounts are for:
1) Non-financial corporate and quasi-~corporate enterprises.
2) Financial Institutions.
3) Central Government.
4) Local Government.
5) Social Security funds.
6) Households and Private non-~profit institutions.

7) External transactions.

Transaction credits to each sector include net operating
surplus, factor payment incomes and transfers to the sector,
whereas, transaction debits to each sector are the sum of
consumption, savings and transfers from the sector. The important
feature of the (IOL) account, from the perspective of monetary
payments is that credit and debit entries to the non government

sectory accounts refl

T
[ d

et two different monetary entries, each of
which must be included in the tabulation of transactions. Since
every transaction is mediated by a monetary transfer, each «credit
entry in the (IOL) account represents both a credit and a debit to a

medium of exchange account. For example, the compensation of
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employees, which appears as a credit to the household sector in the
(I0L) accounts, simultaneously represents a payvment credit to a
medium of exchange account, (the receipt of wages and salaries) and
a payment debit to a medium of exchange account (the payment of
wages and salaries). Similarly, each (IOL) debit represents a
simultaneous payment credit and debit to a medium of exchange
account, Thus, final consumption expenditures of the households, (a
debit to the (IOL) household sector account), represents a pavment
debit to a medium of exchange account of the household, and a
payment credit to an enterprise medium of exchange account. In order
toe obtain the credit sum of all final goods (pt)f and transfers
(pt)r to the economy's medium of exchange accounts, it is necessary
to sum (IOL) <credit and debit entries for all non-government
sectors. Since every medium of exchange payment is correspondingly a
medium of exchange receipt, the sum of all medium of exchange
credits will be identically equal to the sum of all medium of
exchange debits. Transfer payments from the government to a private
gsector account, appear as debits to the (IOL) government account but
also as creditg to the (IOL) private‘ account. Such a transfer
represents a monetary payment and a monetary receipt. Since it is
already accounted for when summing private sector (IOL) credits, it
would be double counting to also include the (IOL) credit to the
government account.

Figure (11.1.1) displays the sum of final transactions (pt)

f

and transfer payments (pt)r as calculated from the (IOL) accounts,
Estimates of intermediate transactions for Sweden are
available from the Production Account. In other countries, thesge

would Dbe estimated from the Input- Qutput Accounts. The salient

po—
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feature of the construction of the Production Account and the (10P)
account is that each credit and debit entry reflects the same
transaction. That is, the purchase of an intermediate product from
one sector, is exactly reflected in the sale of that intermediate
product from the other sector. Every transaction in intermediate
products gives rise to a payment credit to a medium of exchange
account, (the receipt of money for the sale of the intermediate
good) and correspondingly,‘a payment debit to a medium of exchange
account (the payment of money for the purchase of the intermediate
good). Thus, intermediate transactions (pt)i are measured either by
the sum of intermediate purchases, or by the sum of intermediate

sales. Data on total intermediate transactions have been obtained

3
directly from Statistics Sweden and are displaved in Figure
(11.1.2). The sum of intermediate payments is composed of
intermediate pavments in the private sector and intermediate

payments associated with government services,

The most difficult problem encountered in attemﬁting to
estimate the total volume of transactions, arises from the lack of
‘published data on the gross volume of financial transactions. By
financial transactions, we mean the transactions associated with the
acquisition and sale of non-money assets. Such transactions include
the sales and purchases of existing non-money assets as well as new
issues and redemptions. Financial transactions include transfers of
existing real estate; time and savings deposits; equities; bonds;

etc., where the domestic medium of exchange is used to effect the

3. I am indebted to M. Larsson for the provision of these data.

PBETTSTIY
P
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transfer. Since each asset transfer is mediated by a credit and a
debit to a medium of exchange account, all such transfers are
already captured on the payment side of the equation of exchange.
This gross sum of transactions must therefore also be included on
the transactions side of the ledger.

Published data on gross asset transactions in Sweden are

limited to stock and bond turnovers and issues and redemptions of

Swedish bonds. These asset transactions are displayed in Figure
(11.1.3).

In Sweden, as is the case in other countries, the financial
accounts, and the capital transactions accounts permit an

examination of changes in financial assets and liabilities as well
as estimates of gross savings. However, since none of the existing
accounting systems have employed the higher order constraint imposed
by Fisher's equation of exchange, transaction flows have been
estimated on a "net" basis, rather than on the "gross" flow basis
required by the equation of exchange identity.

In the absence of published data on the gross financial
transactions we wish to include, it is necessary to obtain an
estimate of these flows by other means. Cramer (1980) and Spindt
(1985) approximated financial transactions by simply taking them as
the residual between an estimate of payments and some other readily

4
available components of total transactions. Such a procedure is

conceptually incorrect because it ignores the existence of
4, Cramer, J. " The Regular and Irregular Circulation of
Money." Paper presented at the 1980 meetings of the American

Economics Association, University of Amsterdam, 1980, and Spindt,
P. " Money is What Money Does: Aggregation and the Equation of
Exchange"” Journal of Political Economy vol 93 No.l 1985,

S —
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dl
(D~ ) as the dependent variable in the demand deposit equation where
d'
(D ) is total demand deposit debits minus stock and bond
transactions. The opportunity cost of currency (rc) is taken as the
average interest rate obtainable on time and savings deposits and
the opportunity cost of holding demand deposits (rd) is taken as the
difference between the average interest rates paid on time and
savings accounts and the average interest rate pavable on demand
3
accounts. The variable (z) is income raised to the fourth power and
in the absence of direct information on brokerage costs, we assume

that they follow a time trend (T). The constant terms of the

estimated regressions are:

x = L(Yh) - L)

éd = L(fh) ~-L{8).

Given the estimated regression values of the constant terms (x ) and
[

(éd), the fractions (x) and (8) are derived as:

H
Q.
]
v

x = exp [L(Yh) - (11.1.6)

H

O

4 = exp [L(Yh) - (11.1.7)

- -

3. Average interest rates are computed as weighted averages of
the separate interest rates pavable on long term deposits subject to
12 month's notice, capital accumulation accounts, savings accounts
and wage and salary accounts. See Statistical Yearbooks of the
Riksbank.

-
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The regression estimates of equations (l1.1.5) and (11.1.6)
are displayed in Table (11.1.1).

Table 11.,1.1

REGRESSION ESTIMATES OF CURRENCY DEBIT EQUATION

1956 - 1981

Dependent Variable L(Cd)

COEFFICIENT  STANDARD ERROR T-STATISTIC
L2 2 222 F R REEEREEEETEEREREEEEEEEEEESEEEEREEEEREEEEFEEEEEER T
xe ~0.4972848 N.0808735 -6.1489189
L(re) 0.0305482 0.0671897 0.4546556
L(z) 0.3863640 0.0123590 31.261838
L(T) -0.1882962 0.0288470 -6.5274038
MA(1) 0.8546662 0.2359983 3.6214932

R-squared 0.9978135 Mean of dependent var 6.201608
Ad justed R-~squared 0.997423 ~ $.D. of dependent var 1.009508
S.E. of regression 0.0312531 Sum of squared resid 0.055161
Durbin-Watson stat 1.9723137 F-statistic 2419.623

According to the Miller-Orr model, the expected value of 3,
and 8, is .33, and the corresponding expected value of fh - ,2289,
On the basis of the estimated regression models in Table (1t.1.1),

a is seen to be highly significant with an estimated value very

2
%

close to that suggested Dby the Miller- Orr mwmodel. Taking the
estimated value of 3, as the basis for determining the value of fh,

we arrive at estimates of (x) and (3) that suggest that 44% of total

currency debits represent financial debits, whereas, 16% of demand
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REGRESSION ESTIMATES OF DEMAND DEPOSIT DEBIT EQUATION

1956 -~ 19381

]
Dependent Variable is L(Dd )

COEFFICIENT STANDARD ERROR T-STATISTIC
L E 2 EEEEEEEEEEEEL SRS R R R RRRSRERERERERRERERERE S F § ]
3d 0.3177904 0.0609148 5.2169697
L(rp) -0.06837135 0.0211242 -3.2367423
L(z) 0.3232395 0.0068030 47.514538
L({T) -0.0275611 0.02338378 -1.13561900
MA(C1) 0.6951196 0.2204944 3.1525499

EEREEEEEREERAEREEESEEEREEREEEEEEREEREEERERERESEEEESERERERSEREERSERE ]

R-squared 0.998036 Mean of dependent var 6.445185
Adjusted R-~squared 0,997661 S.D. of dependent var 0.931562
S.E. of regression 0.045049 Sum of squared resid N.042617
Durbin-Watson stat 1.999076 F-gstatistic 2667 .,401

L X EEEEEE S EEEESEESEEEESSEEEEEEEEEEREEEESEEEESEE LRSS ES RS

deposit debits, net of stock and bond market transactions, represent
other finanhcial debits. Figure (11.1.4) displays the estimated
values for other financial transactions wusing the free form
estimates of the Miller-Orr model.

Alternatively, the Miller~-Orr model can be estimated in the

constrained form:

1
L(ndy = 5, + 8 Loty + p

4

where (QC) and (Qd) correspond to the bracketed terms on the right

oo
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hand side of equation (11.1.3). Estimates of the constrained version

of the model are displayed in Table (11.1.2).

Table 11.1.2

REGRESSION ESTIMATES OF CONSTRAINED CURRENCY DEBIT EQUATION

1956 - 1981

Dependent Variable L(Cd)

COEFFICIENT STANDARD ERROR T-STATISTIC

EEE EL R EEELEESEEEEEESEEEEESEETEEEEEEEEEEEEEEEEEEEREEEEEEE ]
xe -0.,1253925 0.1370277 -2.9150882
L(Qc) 0.3838375 0.0081920 46.855085
MA(L) 0.7723367 0.1880356 4.1073953

R-squared 0.9896913 Mean of dependent var 6.201608
Ad justed R-~squared 0.989123 S.D. of dependent var 1.009508
S.E. of regression 0.105284 Sum of squared resid 0.254946
Durbin-Watson stat 2.251832 F-statistic 1137.733

TR
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REGRESSION ESTIMATE OF CONSTRAINED DEMAND DEPOSIT DEBIT EQUATION

1956 - 1981

1]
Dependent Variable L(Dd b}

COEFFICIENT STANDARD ERROR T-STATISTIC
L Z 2R E R EEEEREEEEREEEEEREREEESEREEEEEEEEREERESESEREREESEERERS ]
4d 0.6478911 0.2798377 2.3152383
L(ad) 0.3750478 0.0178963 20.956775
MA(C1) 0.8620429 0.2072955 4.1585225

R-squared 0.954769 Mean of dependent var 6.445185
Ad justed R-squared 0,950836 S.D. of dependent var 0.931562
S.E. of regression 0.206555 Sum of squared resgid 0.,981293
Durbin-Watson stat 2.011760 F-gstatistic 242.,7511

The estimated values of 8, in both equations are highly
significant and are the same order of magnitude as suggested by the
Miller-~ Orr model. The resulting estimates of « and § are 307 and
14% respectively. The volume of other financial transactions implied
by the constrained form of the estimated equations are displayed in
Figure (11,1.,5). The final results of the investigation will be

affected by the form of the Miller -Orr model utilized.
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11.2 Derivation and Analvsis of Total Transactions in Sweden

On the basis of the foregoing analysis, we derive the final
estimates of total observed transactions in Sweden. Figure (11.2.1),
displays observed PT as estimated by both the free and constrained
versions of the Miller-Orr model., Figure (11.2.2) in turn, displavs
the components of PT ewmploving the estimates of other financial
transactions derived from the free form estimates. Between 50 - 60%
of total observed PT is composed of transactions related to the
production of final goods and services and transfer payments. Over
the time period studied, all financial transactions account for
between 30 =337 of PT and approximately 15% of PT is made up of

transactions in intermediate production,.

If we assume fhat the 1érgest component of other financial
payvments (excluding transactions in equities and bonds) represents
transfers into and out of non-money time and savings accounts, then,
on the basis of published estimates of the stock of these deposits,
it is possible to derive the implied turnover for these time and
savings accounts. Figure (11.2.3) displays the stock of time and
savings accounts and Figure (11.2.4) displays the estimated turnover
on these accounts for both the free and the constrained versions of
the Miller~-Orr model estimates. The rise in turnovers during the
middle and end of the 1970's may partially reflect the growth in
transfers between wage and salary accounts and higher vielding time

and savings accounts, as well as increased activity between currency

SR

SRR
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and time and savings accounts.

The final estimates of observed PT can now be compared to the
estimated volume of Swedish payments. Figure (11.2.35) displays the
discrepancy between MV and PT for the period 1956 -1982. The
disparity between measured payments and transactions appears to have
been very small during the first decade covered by this study.
Between 1965 and 1976, the disparity grew steadily larger, and
accelerated dramatically between 1976 and 1981. It is only in the
last year of the study, that the disparity showed no further growth.
The interpretation and analysis of the observed discrepancy between
measured payments and measured transactions is taken up in the next

chapter.

KPS

P —
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12.]1] The Measurement and Analvsis of the lUnderground Economy

The Payment-Transactions (P-T) method for estimating the size
and growth of the underground economy is founded on the identity of
the equation of exchange. This is but one application of this
powerful, vet oft neglected, identity that links the monetary side
of economic activity with the real trade activity. The purpose of
this chapter is to examine the equation of exchange in greater
detail, and to utilize the foregoing empirical estimates of total
payments and recorded transactions to gain some insights into the
relative size and growth of the underground economy. If we have been
successful in measuring total payments and recorded transactions

with some degree of ac

]

uracy, then the discrepancy between total
payments and recorded transactions, by definition, represents
"unrecorded” transactions that reflect the sum of all monetary
trades that t:ke place in the "underground economy".

The derivation.and egtimation of the sum of all wunrecorded
transactions, vields direct insights into the issue of the overall
size and growth of underground economic activity. Various
assumptions can then be employved in order to arrive at estimates of
the total amount of income generated by these underground activities
(unrecorded income). Estimates of unreported fiscal income and the
consequent loss of tax revenues due to tax evasion, require further
disaggregation of unrecorded transactions into taxable and non
raxable components, The purpose of this chapter is to combine the
relevant information on total payments and total transactions in
'such a manner as to arrive at an estimate of unreported

transactions. These estimates can then be used to egtimate both

‘
ST
v
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aconomic and fiscal measures of "underground" income,.

Since every monetary payment in the economy simultaneously
gives rise to a corresponding transaction, the equation of exchange
identity provides a useful framework for the classification and
ultimate analysis of all economic activity involving the medium of
exchange. The equation of exchange relies on what Fisher called "the
fundamental peculiarity which money alone of all goods possesses, -
that fact that it has no power to satisfy human wants except a power
to purchase things which do have such power".1 Focusing exclusively

on the medium of exchange function of monevy, the equation of

1]

exchange decomposes th flow of total expenditures in trade into its
monetary pavment components and its corresponding transactions

components representing real trades of goods, services, assets and

titles to ownership. The Fisherian identity:

M e« V = P ¢« T (12.1.1)

is however, deceptively simple, particularly when it is to be
employed for the purpose of quantitative analysis. Each term in the
equation of exchange represents a complex aggregate involving
disparate dimensional entities that must be appropriately combined

he

T

in order to avoid both inconsistency and ambiguity. Given

o
T
0

aggregative nature of the equation of exchange, each of

components must be constructed as a weighted average or index of non

1. The Purchasing Power of Monevy, p.32.
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comparable micro components. In a world with K assets that serve the
medium of exchange function and N unique goods, assets or titles

that can be traded, equation (12.1.1) is of the form:

K N

L mv = ¥ p.q, (12.1.2)

k=1 © % 4o 3

where k = l..,,.K and j = 1 ..,N, As Warburton (1953) 2 pointed out,

the incommensurability of the units in which we measure the
individual components of the equation of exchange, requires that
each component be defined relative to some base time period.

Warburton's suggestion that the equation of exchange be expunged of
dimensional units is analogous to the use of elasticities in
microeconomics, whose prime purpose is to circumvent units of
measurement problems when comparing the sensitivity of supply and
demand responses for different goods to changes in their ©prices.
Warburton's solution to the problem of non comparabhle units is to

redefine the components of the equation of exchange in time relative

terms such that:

2. €. Warburton, "Elementary Algebra and the Equation of
Exchange"” American Economic Review June, 1953

3, A formal proof of Warburton's assertion is found in an rece
paper by Paul Spindt, " Money is What Money Does: A Reveal
Production Approcach to Monetary Aggregates"” Board of Governors of

the Federal reserve Svatem, 1984, Spindt provides a formal proof of
the proposition that there do not exist pairs of measures of
M(m',v') and T(q',p') that simultaneously satisfy equations (12.,1.1)
and (12.1.2), and, also avoid the dimensional ambiguities inherent
in attempting to combine non comparable units of measurement.
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In this particular formulation, both the money stock and

of transactions are defined as a Laspeyres index and the

circulation and prices are defined as a Paasche index.
The equation of exchange, can now be viewed as

successive time periods such that,

D E
wits. rr

t
i (12.1.3)
a

P
b D] B s

the volume

velocity

applying

The equation of exchange, incorporating the foregoing definitions

then;

3

M+« VvV =P+« T (12.1.4)

T —

of

rto

is
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Thus, total payments relative to some hase period must he
identically equal to total transactions relative to the same base
period. If all monetary payments are captured in ﬁ-G, but only
recorded transactions (§'f)r are measured on the right hand side of

equation (12.1.4), then it follows that:

(P« V) = (M * V) = (P = T) (12.1.3)

where (E'f)u is defined as the volume of underground or unrecorded
transactions relative to some time period. (E'T)u represents a

conceptually exact measure of all transaction activities in the

underground economy.

12.1.1 The Estimation of Index Numbery Measures of Pavments and

Transactions

On the basis of the estimates of payments and recorded
transactions in the previous chapters, it is now possible to
construct indices of total payments, recorded transactions, and
unrecorded transactions. Moreover, it is possible to construct
meaningiul measures of the aggregate money supply and velocity that
circumvent the conceptual problems inherent in any simple sum of a

. 4
stock or turnover magnitude.

4. In the United States, there is growing dissatisfaction with
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In Sweden, three assets serve the medium of exchange function.

These are currency, bank demand deposits and postal demand deposits.
Given estimates of the stocks of each of these assets and their
respective payment velocities, we construct an time relative index
of (M+V) using the foregoing definitions. Figure (12.1.1) displays
the relative growth of total payments in Sweden for the period 1956
-1982. Figure (12.1.2) shows the decomposition of total payments as
separate indices for M and V. The Laspevres money index weights each
medium of exchange by the‘work that it performs in effe?ting trade,
Similarly, the aggregate Paashe payment velocity index weights each
component of velocity by the relevant medium of exchange stock,
The dramatic increases in the volume of payments relative to 1956
can be seen to have been caused largely by the tenfold increase in
the money supply during the period. Pavments velocity during the
same period approximately doubled.

An analogous index <can be derived for the volume of
transactions. The published index of stock exchange prir:esS is used
to weight stock and bond transactions and the Personal Consumption
Deflator is used to weight the remaining recorded transactions.
Figure (12.1.3) displays the resulting estimate of the recorded

transactions index (E.V)r’ and Figure (12.1.4) displays the

decomposition of the recorded transaction index into its price and

transaction volume components. During the period 1956 - 1960, prices

P R S

the use of conventional money supply aggregates, particularly in the
face increased financial innovation, The failure of money demand
functions, has led to increased emphasis on the use of Divisia
monetary aggregates. See Barnett, Offenbacher and Spindt, "The New
Divisia Monetary Aggregates" Journal of Political Economv Vol 92,
No. 6 1984,

5, See Statistisk arsbok for the General Index of share prices

s
RSP
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and the volume of trade grew together, whereas during the period
1960 - 1976, the relative volume of trade exceeded the growth of
nrices. This relationship was reversed in the post 1976 perieod with
prices growing faster than the real volume of trade.

Figure (12.1.5) presents’ estimates of the index of (§-f)u,
namely, the volume of unrecorded transactions. The lower curve
represents the estimate of unrecorded transactions based on the
estimate of other financial transactions from the Miller-Orr model
with free coefficient estimates, whereas the upper curve displavs
unrecorded transactions based on the constrained Miller -0Orr
estimates. The final estimates of unrecorded transactions are of
course sensitive to the estimate of financial transactions.

The index of unrecorded transactions displayed in Figure
(12.1.5%), shows almost no incréase during the first decade of the
study, more rapid growth between 1965 and 1975, and an acceleration
during the last years of the 1970,s, The estimate of unrecorded
transactions as a percentage of total payments is displayed in
Figure (12.1.6). By 1981, when unrecorded transactions reached their
peak, the percentage of total payments that were not recorded in the
transactions estimate amounted to 23 -277% of total payvments.

The «construction of any estimate of unrecorded income must
rely on some assumptions concerning the relationship between
unrecorded transactions and the income that such transactions might
produce. An index of unrecorded income <can be constructed Dby
assuming that the ratio of transactions to income in the recorded
economy (?)r is identical to that in the unrecorded economy «yy .

i

Thus,
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(P*T)
1

" ) (12.1.6)
x

Figure (12.1.7) displays the resulting estimate of unrecorded
income, (Free egtimate) and Figure (12.18) displays the index
estimate of total Swedish income as the sum of recorded and
estimated unrecorded income. Figure (12.1.9) displays estimated
total income based on the constrained estimate of financial
transactions. Finally, Figure (12.1.10) displavs the percgnt of
total income that has been estimated as unrecorded income, using
both the free and constrained versions of the estimate for financial
transactions.

Several alternative estimates of unrecorded income can further
be estimated by employing different assumptions concerning the
relationship between unrecorded income and unrecorded transactions

in both the official and the unrecorded sectors. It is also possible

to construct estimates of unreported taxable income and
corresponding tax revenue losses, but such estimates require
particular assumptions concerning the fractions of unrecorded

transactions that would in principle be taxed if fully reported to
the government. These taxable income components, must then be
weighted by an appropriate tax rate applying to the particular type

of income in order to estimate the resulting losses in tax revenue,

TR
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APPENDIX A
CURRENCY DATA

SWEDEN 1949-1982
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PERCENTAGE OF THE VALUE OF NOTES IN
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CIRCULATION BY DENOMINATION
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10540
10770
10732
11896
11263
11589
11895
12158
12770
14007
14579
15190
15980
17060
17670

]

10
KR.

38750
62800
62281
62431
63900
63330
66730
67560
68510
715330
73470
75030
78581
80990
80413
833135
86151
89810
94980
101752
106631
111510
117440
124090
129770

KR.

24250
25330
25183
25065
27256
26760
29190
29370
30650
28800
32810
34120
35506
36846
37203
38686
38307
40512
43920
47721
50628
533720
56950
60920
64100
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Table Al.4

NOTES WITHDRAWN FROM THE PUBLIC (000)

YEAR 1ooon

KR.

56
57
38
59
60
61
62
63
64
63
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80 1

WoB W W NN

(IS BN |

DR U W W W W Wb

[}

1000

70
69
80
109
127
140
150
130
150
160
142
170
207
280
339
317
412
454
510
603
477
1390
1900
1600
1790

5960
6485
691312
7625
7484
7580
8840
8470
9030
9320
156350
20340
21083
20643
25175
23362
32193
32653
36250
37706
42453
48970
60010
63050
70860

KR.

3975
42357
4068
31888
3815
3710
4400
4370
4450
5770
86135
13590
9442
10016
12002
10120
13249
13530
14540
15387
16435
17820
18360
20290
21240

10
KR.

28930
29163
26958
28542
28219
27570
30020
27510
28600
27120
43998
71390
47268
50552
67954
54145
73675
74351
74870
82851
91408
90320

108180

122710

148180

KR.

17550
15947
15522
15403
15499
15190
16240
16440
16800
15340
239130
17940
20648
21879
27830
22451
30154
28054
313470
38314
41301
42410
45850
54790
55344



YEAR

R

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

W O

e N
DD

2
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Table Al.3

NUMBER OF NEW NOTES ISSUED (000)

)

1000
KR.

120
118
125
192
173
240
268
290
320
320
320
370
470
440
458
730
330
916
1220
1703
1454
2270
3470
3400
3660

100
KR.

8215

8145

8739

8709

9752

9700
11450
11940
12260
10770
18760
24510
24180
21860
27970
32540
39671
40267
48310
53037
51177
61840
75310
80570
78320

50
KR.

4210
4012
3792
3779
3822
3690
4760
4460
4410
5960
3890
13820
9400
11190
11380
10450
13554
13797
15150
16629
17007
18430
19650
21370
21850

SRR

i0
KR,

27430
33413
26439
28690
29778
26910
33420
28340
29550
30140
43940
72950
50820
52970
67300
57160
76483
78010
80040
89620
96288
95200
114110
129360
153860

KR.

17930
17027
15373
15285
17690
14690
18680
16620
18080
13490
27940
19250
22030
23210
28200
23940
29775
30259
316880
42113
44207
45500
49080
58760
58520
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Table Al.6

ACTUAL AVERAGE LIFETIME BY DENOMINATION

YEAR 10000 1000 100 50 10 )

KR. KR, KR. KR . KR. KR,
56 2.80 8.63 4.91 2.53 2.08 1.37
57 3.00 9.29 4.99 2.45 2.00 1.54
58 2.00 8.92 4.89 2.50 2.33 1.63
59 2.22 6.62 4,82 2.54 2.18 1.63
60 3.040 6.95 4.83 2.535 2.20 1.64
61 2.86 6.00 5.07 2.61 2.32 1.79
62 3.14 6.08 4.57 2.19 2.10 1.67
63 4.00 6.81 4.89 2.29 2.42 1.78
64 3.00 6.85 4.99 2.28 2.36 1.76
65 1.50 7.38 5.43 1.75 2,30 2.00
66 3.75 8.44 3.35 1.20 1.63 1.27
67 4.25 7.96 2.76 0.79 1.04 1.83
68 5.14 7.11 2.87 1.14 1.60 1.66
69 4.50 7.17 3.11 1.12 1.56 1.63
70 4,25 6.77 2.59 0.96 1.19 1.33
71 4.75 5.94 2.78 1.13 1.50 1.67
72 5.25 5.68 2.38 0.89 1.15 1.28
73 11.00 5.84 2.55% 0.89 1.18 1.39
74 16.67 5.45 2.48 0.86 1.23 1.25
75 5.00 5.04 2.65 0.88 1.18 1.19
76 6.00 7.03 2.76 0.87 1.14 1.18
77 5.71 4.19 2.56 0.84 1.20 1.27
78 6.67 3.44 2.32 0.83 1.06 1.20
79 7.00 4.42 2.43 0.82 0.98 1.07
80 8.00 4.74 2.44 0.82 0.86 1.13
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Table Al.,.7

ESTIMATED AVERAGE LIFETIME BY DENOMINATION

YEAR 1000 100 50 10 5

KR KR. KR. KR. KR.
56 8.26 4.43 3.60 2.21 1.80
57 7.84 4,21 3.41 . 2.10 1.70
38 7.59 4.07 3.30 2.03 1.65
59 7.38 4.06 1.30 2.03 1.65
60 7.21 3.87 3.14 1.93 1.57
61 6.99 3.75 3.04 1.87 1.52
62 6.98 3.75 3.04 1.87 1.52
63 6.99 3.75 3.04 1.87 1.52
64 6.40 3.43 2.79 1.71 1.39
63 5,94 3.19 2.57 1.58 1.29
66 5.63 2.91 2.42 1.49 1.25
67 5.61 2.91 2.39 L.47 1.27
68 5.44 2.82 2.30 1.42 1.25
69 5.10 2.64 2.14 1.32 1.20
70 4.80 2.49 2.02 1.24 1.15
71 4.80 2.49 2.02 1.24 1.15
72 4,87 2.52 2.05% 1.26 1.16
73 4.63 2,40 1.95 1.20 1.10
74 4.17 2.16 1.75 1.08 0,99
75 5,28 2.74 2.21 1.36 1.23
76 4.87 2.54 2.02 1.25 1.11
77 4.22 2.20 1.74 1.07 0.93
78 3.98 2.09 1.63 1.00 0.84
79 3.60 1.90 1.46 0.90 0.73
80 3.49 1.57 1.27 n.78 0.74
a1 3.70 1.47 1.20 0.74 0.69

82 3.26 1.46 1.19 0.73 0.69



56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

YEAR

ESTIMATED TOTAL INCOME PRODUCING TRANSACTIONS PER NOTE
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Table Al.8

(PHYSICAL REDEMTION METHOD)

122.07
122.07
122.07
122.07
122.07
122.07
122.07
122.07
122.07
122.07
122.07
122.07
122.07
122.07
122.07
122,07
122.07
122.07
122.07
165.54
158.61
151.46
144.05
136.35
151.46
151.46
151.46

o O
o

1
KR.
131.20
131.20
131.20
131.20
131.20
131.20
t3r.2o
131.20
131.20
131.20
126.70
126.70
126.70
126.70
126.70
126.70
126,70
126.70
126.70
172.25
165.54
158.61
151.46
144.05
136.35
136.35
136.35

50
KR.

131.20
131.20
131.20
131.20
131.20
131.20
131.20
131.20
131.20
130.31
129.41
128.51
127.61
126.70
126.70
126.70
126.70
126,70
126.70
170.93
162.79
134.35
145.56
136.35
136.35
136.35
136.35

o

KR.

131.20
131.20
131.20
131.20
131.20
131.20
131.20
131.20
131.20
130.31
129.41
128.51
127.61
126.70
126.70
126.70
126.70
126.70
126.70
170.93
162.79
154.35
145.56
136.35
136.35
136.35
136.35

5
KR.

131.20
131.20
131.20
131.20
131.20
131.20
131.20
131.20
131.20
131.20
133.85
136.46
139.04
141.58
144 .09
144.09
144.09
144.09
144.09
191.34
178.78
165.54
151.46
136.35
158.61
158.61
158.61
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Table Al.9

ESTIMATED VELOCITY OF CURRENCY BY DENOMINATION
(PHYSICAL REDEMPTION METHOD)

YEAR 1000 100 50 i0 5
KR. KR KR KR, KR.
36 14.77 29.60 36.48 59.29 73.09
57 15.57 3i1.18 318.44 62.47 77.01
58 16.09 32.213 39.73 64.58 79.60
59 16.11 32.28 319.79 64.66 79.71
60 16.93 33.91 41.80 67 .94 83.74
61 17.46 34.98 43,12 70.08 86.38
62 17.48 35.02 43,17 70.17 86.49
63 17.46 34.97 43.11 70.06 86.36
64 19.07 38.20 47 .09 76.53 94.33
653 20.56 41.19 50.77 82.51 101.71
66 21.70 43,47 53.58 87.09 107.35
67 21.75 43.58 33.72 87.32 107.63
68 22.43 44.93 55,38 90.01 110.95
69 23.94 47.97 59.13 96.10 118.46
70 25.43 530.95 62.81 102.08 125.84
71 25,43 50.94 62.79 102.06 125.80
72 23.07 50.23 61.92 100.63 124.04
73 26.37 52.83 63,13 105.85 130.47
74 29.27 58.65 72.29 117.49 144.83
75 31.35 62.82 77 .43 125.85 1553.13
76 32.56 65.23 80.41 130.69 161.10
77 35.93 71.98 88.73 144,20 177.76
78 36.23 72.59. 89.48 145.43 179.27
79 37.83 7%.79 93.42 151.84 187.16
80 43.34 86.83 107.03 173.96 214.43
81 46.18 92.51 114.013 185.34 228.46
82 46.50 93.17 114,85 186.70 230.14
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APPENDIX B

BANK GIRO AND POST GIRO DATA

B.l1 BANK DATA

Demand Deposit Data

In order to undertake any historically oriented study of the
Swedish Economy., it 1s necessary to dgather together all of the
relevant time series data on a consistent bhasis. As with data series
for most countries, Swedish time series have undergone their share
of revision., reflecting bhoth improvements 1in data measures and
changes in the definition of variables. It is the latter problem
which is particularly troublesome for some of the basic series upon
which this study must rely, and therefore a major effort was
undertaken to construct estimates of +time series data which
maintained consistent definitions throughout the period of study.

To my knowledge, earlier studies employing monetary statistics
have not made these necessary adjustments, with the result, that
substantive findings have bheen seriously affected. In order to avoid
this pitfall, and hopefully to provide future researchers with

consistent time series on some key monetary variables, the following

a

notes describe in detail the problems which have been encountere
with the published data series, and the efforts made to construct

consistent time series data.

Commercial Bank Demand Deposits
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Commercial bank demand deposits held by the public (a primary
component of most measures of the stock of money) are composed of
the following items:
1) Sight deposits
2) Gireo deposit accounts and accounts subiject to 14 days
notice
3) Accounts for payment of wages: and salaries
Figure (B.1l) displays the aggregate sum of the above components of
demand deposits as published in the Sveriges Rikshank [SR]

Statistical Yearbook for the vyears 1950 -1982. The figures are

vearly averages of end of month figures. Figure (B.l) reveals two
abrupt‘ discontinuities in the time series. The first occurs bhetween
1968 and 1969, the second hetween 1973 and 1974. These
discontinuities do not reflect hehavioral changes, but are entirely
due to conceptual changes in the monetary statistics.

The dramatic fall in deposits which occurs between 1968 and
1969 is due to a change in the definition of what constitutes "the

. 1l . . N . .
public".” Prior to 1969, credit companies and insurance companies

were included in the definition of "the public" whereas in
subsequent years, these companies were excluded from "the public”
and are combined in the accounts of "Swedish Financial

Institutions”. The SR[69] reports sight deposits and giro deposits
for December 1968 for both the old and the new treatment.

The significant rise in the demand deposit aggregate which is

1. See ©SR[69] p.32*-33* for a complete discussion of the
conceptual changes in the data. :
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obhserved in Figqure (B.l) between 1973 and 1974, reflects another
change in accounting procedures rather than any change 1in economic
behavior. This second major discontinuity in the data resulted from
the inclusion of the accounts of the Post och Kreditbhank (PK) in the
aggregated accounts of commercial banks. The state controlled PK
Bank, whose balance sheet and income statement was formerly
published under separate headings by the Riksbhank, does perform many
of the same functions as other commercial banks. However, its
activities are closely linked to the Postal Service which handles
the acaounting for many of the PK bank functions. 2 _The
consolidation of the PK bank accounts with those of other commercial
banks occurred in July 1974, with the result of significantly
increasing the published statistics on commercial bank deposits.

For the purposes of the analysis required for this
investigation, it was necessary to construct a conceptually
consistent time series on demand depeosits in commercial banks. Such
an adjustment has two distinct advantages:

1) It creates a consistent definition of deposits held by "the
public" for the purpose of analysing the velocity of demand
deposits over time.

2) It permits the separation of commercial bank deposits from

PK bank deposits, thus allowing a independent coherent

T

analysis of the bank giro function and the post giro funcrion.

Since the PK bhank deposit acacounts are closely linked with the

- —— o ——

2. See The Swedish Post Office Annual Report July 1980 - June

e ——
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(V1)

Post giro system, their exclusiQn from the commercial bank
data, permits a more detailed analysis of both payment
subsystems.

In order to deal with these two major conceptual
discontinuities in the bank deposit series, an effort was made to
construct a single series of commercial bank demand deposits held by
"the public" which excluded credit and insurance companies from the
definition of "the public"” and excluded PK bank deposits from the
definition of "commercial banks". These adjustments were
accomplished as follows:

1) For the period 1950 - 1968, during which the published

series had included credit companies and insurance companies

in the definition of the public, the published series was
multiplied by the ratio of the new series (excluding credit
and insurance companies) to the o0ld series as shown for

December 1968, the only period for which data are available

for both series. The effect of the adijustment 1is to carry

backward in time the current definition of the "publie"”

employed by the Sveriges Riksbank. This adjustment corrects

for the discontinuity 1in the level of the demand deposit

series, but does not take éccount of any changes in the

composition of deposits between c¢redit and insurance companies
3

on the one hand, and the rest of the "public" on the other.

Q

3. The adjustment was carried out on an item by item basis by
tyvpe of account. The correction factor for sight deposits was .3565.
The correction factor for giro deposit accounts and deposits subject
to 14 days notice was .9914.

T —
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2) Por the period 1974 -~ 1982, PK demand deposits were

eliminated from the published series by multiplying each

component of the new series by the ratio of the old component

to the new component.4 The sight deposit account required no

adjustment .

The newly adjusted consistent time series for Commercial Bank
demand deposits is displayed in Figure (B.2). Figure (B.3) displays

the old and the new series for Total Demand Deposits which includes

D

the demand deposits of savings banks and cooperative banks as well.

The data underlving these adjustments are to be found 1in Table
B.1.1.
4. The ratio .4636 was applied to the accounts for payment of

wages and salaries and similarly, the ratio .5362 was applied to the
giro deposit account series. # The overlapping data are published in
[SR76] Table B:6 for June 1974.

e
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Table B.1.1

PUBLISHED COMMERCIAL BANK DEPOSIT DATA

(Kr. Bil.)

SIGHT CB GIRO AND WAGE SAL TOT CB
CB CHECK DEP SUBJECT CHECKABLE CHECKABLE

YEAR DEPOSITS TO NOTICE DEPOSITS
OLD
49 1.72 1.72
30 1.76 1.76
31 2.01 2.01
32 2.08 2.08
53 2.08 2.08
54 2.06 2.06
55 1.86 1.86
56 1.75 1.75
57 1.76 1.76
5 1.66 1.66
59 1.75 1.75
60 1.85 1.18 3.03
61 1.95 1.35% 3.30
62 2.34 1.46 3.80
63 2.80 1.50 4.30
64 3.29 1.44 4.73
85 3.81 1.44 5.2%
66 4.22 1.42 5.64
67 4.79 1.67 . 6.46
68 6.02 1.40 7.42
69 3.20 0.76 1.07 5.03
70 3.61 0.36 1.27 5.24
71 3.90 0.35 1.45 5.70
72 4.37 0.32 1.54 6.23
73 4.76 0.25 1.66 6.67
74 5.41 0.40 4.51 10.32
75 5.71 0.39 5.37 11.47
76 5.06 0.43 6.43 11.92
77 5.06 0.32 7.37 12.75
78 5.54 0.43 .48 14.45
79 6.41 0.39 9.57 16.37
80 7.59 * 11.82 19.41
81 8.05 * 14.29 22.34
82 9.40 * 16.22 25.62



Tabhle BR.1.1 {cont.)

ADJUSTED COMMERCIAL BANK DEPOSIT DATA

(Kr. Bil.)
SIGHT GIRO GIRO WAGE SAL TOT CB
ADJUSTED ADJUSTED ADJUSTED CHECKABLE CHECKABLE
YEAR EX.INS CO. EX.INS CO. EX PK BANK EX PK BANK DEPOSITS
NEW

49 0.96 0.96
50 0.98 0.98
51 1.12 1.12
52 1.16 1.16
53 1.16 1.16
54 1.15 1.15
55 1.04 1.04
36 0.97 0.97
57 0.98 0.98
58 0.92 0.92
59 0.97 0.97
60 1.03 1.17 1.17 2.20
61 1.09 1.34 1.34 2.42
62 1.30 1.45 1.45 2.75
63 1.56 1.49 1.49 3.08%
64 1.83 1.43 1.43 3.26
65 2.12 1.43 1.43 31.59
66 2.35 1.41 1.41 3.76
67 2.67 - 1.686 1.66 4.32
68 3.35 1.39 1.39 4.74
69 3.20 0.76 0.76 1.07 5.03
70 3.61 0.36 0.36 1.27 5.24
71 3.90 0.35 0.35 1.45 5.70
72 4.37 0.32 0.32 1.54 6.23
73 4.76 0.25 0.25 ‘ 1.66 6.67
74 5.41 0.40 0.22 2.09 7.71
75 5.71 0.39 0.21 2.49 8.41
76 5.06 0.43 0.23 2.98 8.27
77 5.086 0.32 0.17 3.42 8.65
78 5.54 0.43 0.23 3.93 9.70
79 6.41 0.39 0.21 4.44 11.08
80 7.59 0.00 5.48 13.07
81 8.0% 0.00 6.62 14.67

82 9.40 0.00 7.52 16.92



YEAR

49
350
51
52
53
54
35
56
57
58
39
680
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

Table B.1.1

(cont.)

ADJUSTED COMMERCIAL BANK DEPOSIT DATA

SAVINGS
BANKS
CHECKABLE

0.01
0.01
0.02
0.03
0.04
0.06
0.09
0.13
0.18
0.24
0.32
0.41
0.47
0.56
0.62
0.76
0.79
1.02
1.29
1.35
1.59
1.91
2.53
3.73
4.01
4.42

(Kr.Bil.)

SAVB GIRO COOP BANKS COOP BANKS
CHECKABLE WAGE+SALARY DEMAND
DEPOSITS

PLUS
NOTICE

0.01
0.02
0.01
0.01
0.02
0.02
0.02
0.02
0.02
0.03
0.04
0.03
0.03
0.02
0.02
0.01
0.02
0.02
0.02
0.01
0.02
0.03
0.02

0.04
0.05
0.06
0.08
0.08
0.08
0.08
0.09
0.10
0.10
0.11
0.12
0.13
0.14
0.17
0.21
0.24
0.25
0.26
0.28

0.30

0.32
0.42
0.45
0.54
0.71
0.91
1.07
1.16
1.20
1.26
1.29
1.23
1.16

DEPOSITS

0.03
0.04
0.05
0.07
0.11
0.18
0.23
0.31
0.45
0.91
0.54
0.55
0.67

TOTAL NEW

SR———

1.00
1.03
1.18
1.24
1.24
1.23
1.12
1.06
l.10
1.05
1.11
2.36
2.61
2.97
3.33
3.62
3.99
4.28
4.94
5.46
5.83
6.17
6.80
7.50
8.09
9.57
10.81
10.93
11.73
13.29
15.138
18.653
20.46
23.16

TOTAL OLD
DEMAND
DEPOSITS

1.76
1.81
2.07
2.16
2.16
2.14
1.94
1.84
1.88
1.79
1.89
3.19
3.49
4.02
4.58
5.09
5.69
6.16
7.08
8.14
5.83
6.17
6.80
7.50
8.09
12.18
13.87
14.58
15.83
18.04
20.69
24.99
28.13
31.87
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B.2. POST GIRO DATA

Post Giro Deposits

In order to construct a temporally consistent data series on
Post Giro Deposits, it is necessary to deal with the same
discontinuity which affects Bank Deposit data, namely. the
consolidation of the PK Bank with the commercial banks. The impact
of rthis conseolidation on Post Giro data results from the fact that
in July, 1974, the interest bearing accounts of the Post Giro were
transferred to the PK Bank, and subsequently included among the
rorts of commercial banks.

The 1longest time series for Post Giro deposits is reported in
the Sveriges Rikshank [SR] Statistical Yearbook.5 This series 1is
the sum of interest and non interest bearing Post Giro Deposits, and
should not be confused with a separate listing of Post Office Bank
Savings Deposits. Since the concern of the present undertaking is
solely to focus on the medium of exchange function, it is the former
series, linked to the giro payments system which is of relevance.
The historical data on the Post Giro Cheque Service [PGCS] deposits
are displayed in Figure(B.4) ffom 1950 to 1973, the last year in

which the series was published. After that date, the interest

bearing Post Giro accounts were transferred to the PK Bank, and

5. The series is first listed under the heading "Deposits at the
Post Cheque Service" and subsequently, under the heading "Deposits
at the Post Giro Service" {:1941-50 Tab.46; 1950-55 Tab.51; 1956-65
Tab.57; 1965-69 Tab.C.ll; 1970-74 Tab.C.7.}
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these deposit figures could no longer be segregated from deposits of
the commercial banks, except, as was described in the preceding
section. From 1974 to the present, only the non interest hearing
Post Giro accounts [PGNI] are recorded, and these data are also
displayed in Fiqure (B.4). The final series displayed in Figure
(B.4) labeled [PKI] is the estimate of PK Bank interest bearing
accounts derived from the procedure described in the foregoing
secrion.

Figure(B.5) displays an estimate of interest bhearing accounts
for 1970 -74 [PGCS-PGNI] which is derived as the difference between

all Post Giro accounts and non interest hearing accounts for the

five year period during which both series overlap. Figure (B.5)

also displays the estimate of PK Bank (giro and wage and salary
accounts) interest bearing accounts for 1974 - 1982. As can be seen
from Figure (B-5), the actual value of interest bearing accounts |is
only slightly 1lower than the estimated figure, and this is due to
the fact that the former data point is an average for only the first
six months of 1974. It therefore appears as if the estimate of the
PK Bank interest bearing accounts is quite accurate and it is used
to construct a consistent time series on all Post Giro deposit
accounts. The final estimate of Total Post Giro Deposits, and its

components are found in Table B.2.1 of Appendix B.
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Tabhle B.2.1

APPENDIX B.2
POST GIRO DEPOSIT DATA

SWEDEN 1949 - 1982

YEAR POST POST POST GIRO TOT W&S ESTIMATED
CHECK GIRO BEARING &GIRO TOTAL POST
SERVICE BEARING NO INTEREST ALLOCATED GIRO DEPOSITS
DEPOSITS INTEREST TO PK BANK -

49 1.08

50 1.16 l1.16
51 1.31 1.31
32 1.50 1.50
53 1.61 1.61
54 1.73 1.73
55 1.75 1.75
56 1.81 1.81
57 1.95 1.95
38 2.04 2.04
59 2.24 2.24
60 2.07 2.07
61 2.16 2.16
62 2.36 2.36
683 2.45 2.45
64 2.69 2.69
65 2.92 2.92
66 3.30 ‘ 3.30
67 3.85 3.65
68 3.90 3.90
69 3.99 3.99
70 4.14 3.42 0.72 4.14
71 4.28 3.42 0.85 4.28
72 4.85 3.67 1.18 4.85
73 5.48 3.90 1.59 5.48
74 4.84 2.28 2.60 7.44
73 5.0% 3.08 8.11
76 5.88 ' 3.65 9.353
77 6.11 4.10 10.21
78 7.30 4.75 12.05
79 8.05% 5.31 13.35
80Q 9.19 6.34 15.353
81 10.26 7.67 17.93

82 10.85 8.70 19.55%



&7,
15

Post Giro Turnover Data

Data on Post Giro transactions have been reqularly published
in the Statistical Yearbook of the Sveriges Riksbank and the the
Statistical Abstract of Sweden, however, care must he exercised in
order to obtain consistent and meaningful estimates of payments made
via the Post Giro system. The published data are collected by the
Post Girot for administrative purposes in order to reflect the total
volume of gross post giro turnover. While these data are of great
value for managerial purposes, they require major adjustment in
order to eliminate various forms of double counting from the
nerspective of monetary analysis. In particular, the estimates of
post giro turnover, published between 1949 and 1972, include _both
credits and debits .to giro accounts resulting from transfer
payments. Moreover, this turnover series includes transfer payments
made between government agencies. The data series published between
1973 and 1979 eliminate the problem of double counting of transfer
credits and debits, and the series published for the most recent
years also eliminate inter-agency government transfer payments. The
{SR] published monthly averages of Post Giro Turnover for each of

the foregoing definitions is displayed in Col (1-3) in Table B.2.2




(1)
MONTHLY
GROSS

YEAR TURNOVER

49
50
51
52
53
54
53
56
57
58
39
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

77

78
79
80
81
82

13.12
13.95
16.92
20.08
21.36
23.33
25.63
28.24
31.26
32.88
34.68
33.15
36.34
39.76
43.59
47.90
53.47
59.65
65.63
80.74
95.78
106.85
119.92
135.71

(2)
MONTHLY
DEBIT

TURNOVER

96.56
112.21
130.35
138.52
203.54
2%8.51
295.62

130
16

Table B.2.2

APPENDIX B.2

POST GIRO TURNOVER DATA

SWEDEN 1949-1982
(3) (4) (%)
MONTHLY TOTAL TOTAL
NET DEBIT GROsSS DEBIT

TURNOVER TURNOVER TRANSFERS

266.72
294.02
313.42

157.44
167.490
203.04
240.96
256.32
279.96
307.56
338.88
375.12
3194.56
416.16
397.80
436.08
477.12
523.08
574.80
641.64
715.80
787.56
968.88
1149.36
1282.20
1439.04
1628.52

53.50

57.10

69.20

81.40

86.60

94.90
104.70
116.30
128.30
136.00
143.10
129.30
141.20
153.20
167.60
183.00
203.30
227.00
248.60
326.80
397.60
441.80
498.50
569.00

(6)
TOTAL
DEBIT

TURNOVER

103.94
110.130
133.84
159.56
169.72
185.06
202.86
222.58
246.82
258.56
273.06
268.50
294.88
3123.92
3155.48
391.80
438.34
488.80
538.96
642.08
751.76
840.40
940.54

1059.52

1158.72

1346.52

1564.20

1902.24

2442.48

3102.12

3547.44

(7)
TOTAL
NET DEBIT
TURNOVER

103.94
110.35
133.84
159.48
169.72
185.06
202.86
222.58
246.82
258.56
273.068
268.50
290.59
318.75
349.31
385.28
429.79
473.94
515.71
6§13.13
717.28
8006.77
889.03
995.13
1083.66
1260.38
1457.73
1728.69
2078.60
2448 .85
2752.76
3200.64
3528.24
3761.04



Table B.2.2 (cont)

APPENDIX B.2
POST GIRO DATA
SWEDEN 1949 -~ 1982

(8) (9) (10) (11) (12) (13)
ESTIMATED NEW TOTAL NEW TOTAL INPAYMENTS OUTPAYMENTS FINAL TOTAL
INT.GOV. NET DEBIT NET DEBIT NET DEBIT
YEAR TRANSFERS TURNOVER TRANSFERS TURNOVER

49 0.00 25.30 25.20 103.93
30 0.00 26.70 26.60 110.36
51 0.00 - 32.50 32.00 133.78
32 0.00 : 39.00 39.10 159.50
53 0.00 41.70 41.50 169.69
54 0.00 45.10 45.10 185.05
55 0.00 49.10 49.10 202.87
56 0.00 53.20 53.00 222.57
57 0.00 59.30 59.20 246.82
58 0.00 61.30 61.30 258.61
59 0.00 65.50 64.50 273.03
60 0.00 69.30 70.00 268.53
61 4.29 77.00 76 .60 294.886
62 5.17 85.30 85.40 323.86
63 6.17 94.00 931.90 355.42
64 6.52 v -104.50 104.30 391.81
65 8.55% 117.20 117.70 438.25
66 14.86 130.60 130.80 488.34
67 23.25 145.00 145.00 538.49
68 28.95 157.40 157.50 641.66
69 34.48 176.790 176.90 751.24
70 39.63 199.10 198.90 839.84
71 51.51 220.20 221.20 939.86
72 64.39 245.20 224.60 1059.47
73 75.06 265.40 264.30 1158.77
74 86.14 305.00 299.00 1346.46
75 106.47 356.30 338.30 1564.18
76 173.55 1732.33 922.06 414.31 395.96 1732.33
77 3163.88 2083.77 1165.97 470.24 447.55%5 2083.77
78 653.27 2454.18 1418.46 531.13 504.58 2454.17
79 794.68 2746.94 1590.97 592.70 563.27 2746.94
80 3165.17 1817.57 689.87 657.73 3165.17
81 3528.27 2082.48 744.90 700.89 3528.27

82 3761.07 3761.04
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Col (4) displays the annual gross turnover, and Col (3) is a
series on Total Debit Transfers provided by the Post Giro Service.
In order to eliminate the double counting of both credit and debit
transfers, Col (5) is subtracted from Col (4), and then spliced with
the data from 1973-79, with the result displayed in Col (6). Col (7)
displays the Total Net Debit Turnover series provided by the Post
‘Giro and published in the Stétistisk Arsbok [SA] which excludes
inter-agency government transfer payments. Col (8) displays the
difference between Col (6) and Col (7), providing an estimate of the
size of inter-agency transfers for the vears hefore these transfers

~were eliminated from the published [SR] statistics. Col (9) and Col

17

(10) display the most recent data published in both [SR] and [SA].
Col (1l1) and (12) are total inpayments and outpavments and Col (13)
displays the final estimate of debit turnover, net of inter-agency

government transfers. Net transfers are then derived as the

difference between Col (13) and the sum of Col (11) and (12).

——



