IMAGING SERVICES NORTH
Boston Spa, Wetherby
West Yorkshire, LS23 7BQ
www.bl.uk

I:
Vo
=
o

m-f-'.

This PDF was created from the British Library’s microfilm copy
of the original thesis. As such the images are greyscale and no
colour was captured.

Due to the scanning process, an area greater than the page
area is recorded and extraneous details can be captured.

This is the best available copy






THE BRITISH LIBRARY
BRITISH THESIS SERVICE

TITLE THE VELOCITY OF CIRCULATION OF MONEY:
EMPIRICAL EVIDENCE FOR THE UNITED
KINGDOM 1870-1991.

AUTHOR Jonathan David Charles

RILEY
Ph.D

AWARNINNn LONDON GUILDHALL

UNIVERSITY
BODY

DATE 1995

THESIS

THIS THESIS HAS BEEN MICROFILMED EXACTLY AS RECEIVED

The quality of this reproduction is dependent upon the quality of the original thesis
submitted for microfilming. Every effort has been made to ensure the highest quality
of reproduction. Some pages may have indistinct print, especially if the original
papers were poorly produced or if awarding body sent an inférior copy. If pages are
missing, please contact the awarding body which granted the degree.

Previously copyrighted materials (journals articles, published texts etc.) are not
filmed.

This copy of the thesis has been supplied on condition that anyone who consults it is
understood to recognise that ifs copyright rests with its author and that no information
derived from it may be published without the author's prior written consent.

Reproduction of this thesis, other than as permitted under the United Kingdom
Copyright Designs and Patents Act 1988, or under specific agreement with the
copyright holder, is prohibited.



THE VELOCITY OF CIRCULATION OF MCMY:
EMPIRICAL EVIDENCE FOR THE UNITED KINGDOM
1870-1991

JONATHAN DAVID CHARLES RILEY

A thesis submitted in partial fulfilment of the
requirements of London Guildhall University for the
degree of Doctor of Philosophy

London Guildhall University

JUNE 1995



Abstract

The equation of exchange i1s not in i1tself a theory of the demand
for money. It can be argued that i1t 1s no more than an i1dentity
vdiich determines the value of velocity. Given certain assuirptions
It can be a theory of the aggregate price level. One such
supposition is that velocity i1s a constant, or at least a stable
function of a few variables. Velocity over time i1s far from being
a constant. Friedman argues that this i1s mainly due to errors of
measurement and deviations between actual and desired velocity.
Keynes suggests that there i1s no reason to believe that velocity
Is stable, and that in periods of underemployment equilibrium i1t
may be quite volatile. He also proposes that velocity will depend
on the structure of the economy, 1i1ncluding the state of
technology and institutional auxangements. The main aim of this
thesis 1s to ettploy long time series data and up to date
econometric techniques to produce evidence that relate to these

two opposing views. The models ettployed use both income and

transactions velocity measures.

Transactions velocity has been much neglected in the twentieth
century, on the grounds that a direct statistical measure is not
available. This thesis attempts to resolve this problem by using
curchive material, sixtyvariables and seven thousemd observations

to construct an original transactions series for the period 1870-

1991.
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IntroductiQn

Hiere is a long history to the equation of exchange. In 1ts most
famous form, fTollowing Newcotiibe (1885), and popularised by Fisher
(1911), 1t 1s written as:

Wr = PT

vdiere M 1s the quantity of money, Is transactions velocity of
circulation, P 1is the price level and T the volume of
transactions. This equation i1s not in itself a theory of the
demand for money. It is no more than an i1dentity vhich determines
the value of velocity. However, 1f one assumes that M 1is
exogenous, V 1Is a constant, or a stable Tfunction of a fTew
variables and T is determined by the Tfull eirtployment output of

the economy, then i1t becomes a theory of the price level.

Elven a cursory look at empirical velocity data denies constancy.
Friedman and Schwartz (1982) argue that this i1s due to errors of
measurement and deviations between actual and desired velocity.
Keynes suggests that there i1s no reason to suggest that velocity
IS a constant, and i1n periods of underenployment equilibrium it
may be volatile. He further argues that velocity will depend on
the structure of banking and i1ndustry, social habits, the
distribution of i1ncome, and the effective cost of holding idle
balances. Only 1f none of these factors are changing, can
velocity be thought of as being constant. It 1s these two

opposing hypotheses that will be the main theme of the thesis.



The fact that measured velocity appears to be volatile raises a
number of questions regarding the operation of the equation of
exchange and the effective conduct of monetary policy. In
particular there i1s Keynes"s liquidity trap, a case v”ere the
volatility of the velocity of circulation of money may frustrate
the goals of monetary policy. Indeed, Keynes argued that velocity
IS very unstable, and will, for the most part, adapt to vdiatever
changes i1ndependently occur in nominal i1ncome or the stock of
money. Furthermore, ifT monetary policy 1s to be operated
correctly, 1t 1s necessary fTor the monetary authorities to
ascertain vdiether a shift in velocity 1s tenporary or permanent.
What emerges 1is the irrportance of forecasting future velocity
movements. One approach to this problem is the construction of
an econometric causal model to explain past movements and
forecast future values of velocity. This i1s the approach adopted
in this thesis. In undertadcing this task, an attempt has been
made to answer the fundamental question of vdiether velocity 1is
a stable TfTunction of just a TfTew variables or unstable,
continuously adapting to structural developments taking place in

the economy.

The layout of the thesis i1s as follows: Chapter two reviews the
origins of the concept of velocity i1in the context of the quantity
theory of money. Chapter three conducts a critical and extensive
survey of «ipirical work and ascertains the causal factors that
influence velocity behaviour. Chapter four criticises the
methodology of earlier enpirical literature, considers the

development of cointegration analysis, and develops an estimation



strategy to test the hypotheses. Chapter five 1Is concerned with
the definition, measurement, behaviour, and properties of
velocity itself, as well as consideration of divisia monetary
indices. Chapter six looks 1n more detail at the construction of
a transactions variable for the United Kingdom, the data of vAiich
IS used to construct a transactions velocity variable. Chapter
seven builds a theoretical long term model, and proceeds to test
It using Johansen cointegration estimation techniques. Chapter
eight constructs a theoretical short run dynamic model. Chapter
nine tests the model constructed in chapter eight, and brings
together the long and short tern models, and compares them with
earlier ettpirical work. The final chapter provides a summary of

and reports on the overall conclusions.



Clhapter 2

Tlie origins of the concept In the context
rjnanfcity theory of mongy

2.1 1ntxoductioB

A sittple definition of the velocity of circulation is the number

of times a unit of money i1s transferred between economic agents

in a given period of time. The evolution of transactions between

individuals i1n the civilised world can be divided iInto four

stages. First, we have simple barter, where any commodity 1is

exchanged against any other. Second, trade with a recognized

medium, TFish, oxen, or utensils. Third the use of iIngots made of

precious metal, stamped with a mark guaranteeing weight. The

first use of this can be traced to the Lydians, Greek inhabitants

of modem western Turkey i1n the late seventh century before

Christ. Fourth, the replacement of all coins of precious metal

by token or symbolic money. In particular the use of paper notes,

cheques, credit cards, and electronic transfers.

While much i1s made by economic historians of the role of the

velocity of circulation i1n the rapid price inflation of the

sixteenth century, following the inflow of precious metals from

the New World, |[see Rich and Wilson, 1967, pp-442-450] , the

concept of velocity did not emerge until the mid seventeenth

century. It is William Petty ((1664) with his book "Verbum

Sapienti’™ that marks the origins of modem analysis of the

velocity of circulation. He poses the i1mportant question of

whether there i1s enough money in circulation for the needs of



trade. It 1s discernible from early work that there was a

divergence of the economic literature 1i1nto two schools of

thought. On the one hand are the "motion'" theorists vdio consider

the purely mechanical notion of velocity of circulation. On the

other, the 'cash balance"™ theorists, »Al0o consider money at rest

and »too argue that the size of the cash balances held is not

on the properties of coins but on iIndividuals e actions

governed by economic motives. These motives lead to the velocity

of circulation being inversely proportional to the demand for

money balances. In modem economic literature on velocity the

vie»is of the "cash balance' theorists have become dominant »toile

the 1i1deas put for»rard by the motion

theorists have been

conveniently neglected. It is, however, appropriate here that we

ovimiiri begin »nth further consideration of both schools.

2.2 Motion Theory

Motion theory is concerned with the circular course that coins

have to follow iIn the pursuit of trade. This 1dea suggests a

purely mechanical notion of velocity. That 1i1s the time and

distance between transactions of a given coinage.

Petty (1664),

According to

the larger the number of transactions iIn a given

time, and the closer together, from a geographical perspective,

that they take place, the greater is the velocity of circulation

and the smaller the amount of money needed in circulation. It

must be remembered, that the monetary system was not TfTully

developed at this stage. As Cantillon (1732) points out, m

country areas, money »<as only needed to pay the landlords*
and for

rent,

transactions concerning commodities »toich must of



necessity be purchased in a town. Cantillon i1s the Tfirst to
recognise the significance of banks in stitnulating the velocity
of circulation. When a landlord in London receives his rent, he
proceeds to deposit it with a banker, VAIO subsequently lends it
as money so that i1t continues in circulation. Tbiis, and the issue
of notes by banks, he views not as an augmentation of the money

supply but as the acceleration of i1ts velocity of circulation.

To the ™"motion" theorists the velocity of circulation is a
property of money, a kind of energy VAiich results from coins
being exchanged hand to hand. Money iIs seen as a durable material
In contrast to other goods ~lich are continually deteriorating
to be replaced by others. In periods i1n which only metallic
currency exists this view does not lead to any difficulties.
However, with the advent of non-durable means of circulation this

view Is less straightforward.

Cantillon®s paper "Essail sur la nature du commerce en general”
contributes three further points of importance: Tfirst, an
increase 1In the quantity of money iIncreases consunption and
prices throughout a country. Second, an acceleration in the speed
of the velocity of circulation increases economic activity to a
certain extent. Third, an excess of money iIn the econorty leads
to price inflation, amd in order to control rising prices it is
necessary for the state to withdraw money and constrain the rate

of velocity of circulation.



In his critique of "notion theory"™ Cantillon developed a good
understanding of the relationship between the stock of noney and
the circular flow of income and he 1s among the first economists
to have contributed to our understanding of the equation of
exchange. He defined e3<plicitly the concept of velocity of
circulation, viewing i1t not as a constant but as a variable

influenced by both technological and economic variables.

®_.% raah Balance Theory

The cash balance theorists consider money VAlen It is at rest, 1In
the hands of the landlord, the tenant, and the banker. They argue
that the size of cash balances held i1s not dependent on the
properties of coins but on the need for money at a given time.
In consequence the velocity of circulation 1s inversely
proportional to the demand for money balances. Early cash balance
theory i1s epitomised by Locke"s essay entitled 'Some
considerations of the consequences of lowering the Interest and
raising the Value of Money'". Locke (1623) considers that a
certain amount of money i1s required for a country to carry out
its transactions, although the value of this money stock is

difficult to ascertain:
" ... VAiat proportion that i1s, i1s hard to determine, because it
depends not barely on the quantity of money, but the quickness

of 1ts circulation.™

(Locke (1623) p-23)



He 1s not iInterested iIn the physical exchange of coins, but the

need of an i1ndividual for a cash balance:

"Every man must have at Hleast so much money, or so timely

recruits, as may in hand, or i1n short distance of time, satisfy

his creditor wvdio supplies him with the necessaries of life, or

his trade."
(Locke (1623) p-.23)

Locke esqgjlicitly points out that i1t i1s important to consider

average cash balances over a period in time, rather than balances

at a particular moment:

" we are not to consider here how much money i1s i1n any

one man®"s, or iIn any one sort of man®s hands, at one time; ....

but how much money iIs necessary to be 1n each man®"s hands all the

year round taking one time with another._...
(Locke (1623) p-26)

He also cugues that average cash balances will vary for different

types of people, labourers, landlords, tenants, and brokers. The

volume of such cash balances is determined by the way iIn VAIiIch

receipts and disinibursements are linked together.

Locke 1s also among the TfTirst to recognise the i1nfluence of

interest rates on the value of money:



so fair the change of interest, as all other things that
promote or hinder trade, may alter the value of money, 1In
reference to commodities.™

(Locke (1623) p-32)
In mentioning velocity he explicitly looks upon 1t as a

phenomenon vhich may promote or hinder trade:

" ... that 1t were better for trade ... Tfor more money would be
stirring, and less would do the business, 1If rents were paid by
shorter intervals than six months"

(Locke (1623) p.27)

Locke also notes:

... that the multiplying of brokers hinders the trade of any
country, by making the circuit, vhich the money goes, laurger, and
in that circuit more stops ... "

(Locke (1623) p-28)
In defining money the cash balance theorists regard both durable
and non-durable currency as acceptable. Consequently, this theory
iIs especially adaptable to the concept of credit money. Locke had
a clear view of a naive quantity theory vhere he assumed both the
velocity of circulation and the number of transactions as
constants. Hume (1752) followed Locke tut made a clear
distinction between long-run statics and short-run dynamics. 1In
the long run the price level would be proportional to the money
stock, but In the short run, or transition period, changes in the
money supply would produce changes in the number of transactions.

It 1s at this juncture that the beginnings of the influence of



the business cycle upon the behaviour of velocity of circulation
can be seen. Thornton ((802) 1i1n his book "An Enquiry into the
Nature and Effects of Paper Credit of Great Britain'" considers
the cause of the differences i1n the velocity of circulation of
the same kinds of money at different times. Thornton like Locke
believed that the velocity of circulation i1s determined by the
inclination of merchants to hold money in cash. Nevertheless the
propensity to do so will be affected by general levels of

confidence:

"When ... a season of distrust aurises, prudence suggests, that
the loss of Interest arising from a detention of notes for a few
additional days should not be regarded."
(Thornton (1802) p.48)

He further suggests that i1n times of uncertainty guineas are
hoarded, and even private individuals keep money iIn times of
distrust, and this leads to a slower velocity of circulation.
Thornton, a century before Keynes®s i1dea of the speculative
demand for money, perceives the damage caused to the economy by
these fluctuations in velocity and uses this as an argument for

the use of paper money as against gold;

"In a commercial country, subjected to that moderate degree of
occasional alarm and danger vdiich we have experienced, gold is
by no means that kind of circulating medium vAiich Is the most
desirable__ It 1s apt to circulate with very different degrees

of rapidity, and also to be suddenly withdrawn, iIn consequence

of i1ts being an article intrinsically valuable, and capable of

10



being easily concealed”

(Thornton (1802) p.319)

Hie i1nportance of Thornton"s contribution i1s that he perceives

the fTluctuations in the velocity of circulation vdiich occur in
the alternating periods of confidence and distrust. Thus he
introduces the significance of the velocity of circulation for
the problem of the business cycle. It 1s from this foundation

that he states the first clear formulation of the modem quantity

theory:

"It 1s on the degree of the rapidity of circulation of each
(money goods) / combined with the consideration of quantity#
and not on the quantity alone# that the value of the circulating
medium of any country depends."

(Thornton (1802) p-307)
Tooke (1838) extends Thornton®"s statement by pointing out the

contrast between times of speculation and times of dullness:

"The same sum# circulating 1n times of confidence and speculation
with rapidity from hand to hand# will perform a great many more
exchanges# and act upon prices with much greater effect than a
larger sum i1n periods of dullness and absence of grounds for
gpOculation; or at times vien alarm and that of confidence induce
the bankers possessors generally of monied capitals to
Increase their reserves and withhold their usual balances™
(Tooke (1838) p-156)
Tooke# thereby# explicitly states the connection between the

modem business cycle and changes i1n velocity of circulation.

11



7 ,A RsT-1y Algebraic the Bduation of

lavr-hanoe

So far 1In this chapter we have considered the historical roots

of the velocity of circulation of money. However, in order to

proceed with our analysis 1n this thesis i1t is useful to state

these eurguments 1n algebraic form. Algebraic versions of the

equation of exchange can be traced back to the seventeenth

century - a comprehensive history of their development can be

found 1n Marget (1942) and Humphrey (1984) . A rudimentary version

of the equation of exchange was given by Briscoe (1694) and Lloyd

(1771), although, unfortunately, they omitted any discussion of

the term velocity of exchange. One of the first comprehensive

statanents of the equation of exchange was by Lubbock (1840), v*o

included all the terms i1In the equation and preceded Fisher in

distinguishing between the quantities and velocities of hard

currency, bank notes and bills of exchange. The nineteenth

century saw a proliferation of papers throughout Europe on the

algebraic cottponents of the equation of exchange: i1in Germany,

(1889), 1n France
(1907), and 1n

Norton (1902), and
Katmerer (1907). Of this grotp Newcomb perhaps gives the clearest

Lang (1811), Rau (1841), in Italy Pantaleoni
Levasseur (1858), Walras (1874), de Foville

America, Newcomb (1885), Hadley (1896),

statement. He started with consideration of the concept of

exchange as

12



involving the transfer of money for wealth. By adding all
exchanges that take place i1In the econony he arrived at VAiat he
called his "equation of societary circulation', that is;
VR = KP @.1D

VAliere V i1s the total value of currency, R 1i1s the rapidity
(velocity) of circulation, K i1s the volume of transactions, and
P i1s a price iIndex. While Fisher i1s usually given credit for the
equation of exchange, Newcomb actually preceded him by over
twenty fTive years. However Fisher (1909) acknowledged this to
some extent vdienwriting Newcomb"s obituary, vdiere he stated that

his most Important contribution to economics was;

"the distinction he applied in particular to VAiat he called
""'societary circulation”, or the equation of exchange between
money goods. So far as | am aware, he was the Tfirst
definitely to enunciate this equation, expressing the fact that
the quantity of money multiplied by i1ts velocity of circulation
i1s equal to the price level multiplied by the volume of business
transactions. This equation with due amplification, represents
the so called "quantity theory of money"™ i1n i1ts highest form. "

(Fisher (1909) p.642)

2,5 1rviP/T Piflher»« nnmtarlbutilQri

While Newcomb can be credited with the formulation of the
transactions form of the quantity equation, 1t Is Fisher (1911)
iIn his book "The Purchasing Power of Money' vbo popularized it.
Fisher followed the "motion theory" tradition, suggesting that

velocity iIs determined primarily Dby technological and

13



institutional factors. Following Newconib he defined the equation

of exchange as:

"a statement, 1n mathematical form, of total transactions
effected In a certain period In a given ccxtinunity - In the
grand total of all exchanges for a year, the total money paid is
equal to the total value of goods bought. This equation thus has
a money side a goods side. The money side is the total money
paid, and may be considered as the product of the quantity of
money multiplied by i1ts rapidity of circulation. The goods side
iIs made up of the products of quantities of goods exchanged
multiplied by their respective prices."”
(Fisher (1911) pp-15-17)

In formulating the algebraic equation of exchange Fisher derived
two Tforms: the Tfirst, VAlere the left hand side concerning
monetary transactions 1is aggregated, and the second, v”~ere
payments are divided into: (1) those effected by the transfer of
hand to hand currency, 1i1ncluding coin, and (1) those effected

by the transfer of deposits. Therefore we have:
MV + M*V = PT (2.2)

vtere M 1s the currency in circulation, V 1i1s the transactions
velocity of circulation, P i1s the general price level, T an index
of the volume of trade, M" 1s bank deposits, V 1is bank deposits
velocity. The equation of exchange r”~resents the transfer of

goods, services and securities from one economic agent to

14



another, and ~diere the initial agent receives a transfer of money
in return. The right hand side of the equation represents the
transfer of goods, services, or securities. This i1s a continuous
process, a physical flow of goods, services and securities vdiich
once transferred, disappear from economic circulation. The left
hand side of the equation is the matching transfer of money. This
money once transferred, 1is treated as retaining its i1dentity and
accounted for, regardless of vdiether it i1s used or not during the

accounting period. Thus, money is treated as a stock, not a flow.

Fisher realised that the equation of exchange was an i1dentity.
But he proceeded to suggest that variations in M and M" produce
no changes in T. He did not claim a constancy of V and V , but
rather that they sure independent of M and M", and by inplication
of Por T. Similarly T 1s assumed to be i1ndependent of M, M*, V,
V. and P. Thus, Fisher viewed the cotrponents of the equation of

exchange i1n the following way:

"The volume of trade, like the velocity of circulation of money,
IS Independent of the quantity of money. An inflation of the
currency cannot increase the product of faunns and factories, nor
the speed of freight trains or ships. The stream of business
depends on natural resources and technical conditions, not on the
quantity of money."
(Fisher (1911) p.I155)

He also proceeds to state his hypothesis of how the quantity

theory of money operates:

15



"Since then, a doubling in the quantity of money: @ will
normally double deposits subject to check i1in the same ratio and
@ will not appreciably affect either the velocity of
circulation of money or deposits or the volume of trade, it
follows necessarily and mathematically that the level of prices
must double. While therefore, the equation of exchange, of
itself, asserts no causal relation between the quantity of money
anH price level, any more than i1t asserts a causal relationship
between any other two factors, yet VAien we take i1nto account
conditions known quite apart from that equation, viz, that a
change in M produces a proportional change 1n M", and no changes
inV, V , or the Q"s [ the T"s in our terminology] there is no
possible escape from the conclusion that a change iIn the quantity
of Money M) must normally cause a proportional change in the
price level (the P"s) ... We may now restate then i1n vdiat causal
sense the quantity theory is true. It is true iIn the sense that
one of the normal effects of an increase i1in the quantity of money
IS an exact proportional 1increase 1n the general level of
prices."
(Fisher (1911) pp- 156-7)

Despite the large amount of empirical work carried out by Fisher
(1919) and Snyder (1934) the transactions version of the equation
of exchange has fallen out of use. The main reason for this seems
to have been the problems iIn measuring the various components in
peurticular transactions. Fisher i1ncluded in his definition of
trsuisactions, purchase or sale of wealth (real estate,
commodities), property (bonds, mortgages, private notes, bills

of exchai™e) and services (of rented real estate, of rented

16



connodities, of hired workers). These various terms aggregated

to EP1Q1 VAlere P1 eure prices, and Qi are "quantities'. To reduce

this sum to a manageable size, Fisher iIntroduced the i1dea of a

general price level, defining a base year price weighted sum of

quantities as a single variable called transactions, VAiich gives

the following:

(PI0Dt “ Pt

vilere Pt 1Is a price index using current gquantities as weights,

such that Pt=E (P1IQD/E (P1oQu) and T i1s a quantity index of current
quantities weighted by base year prices so that T =EiP1,,Qif The
difficulties 1n measuring transactions, obtaining a general price
level and overcoming the ambiguities arising from the mixture of

current and capital transactions have never been satisfactorily

resolved. Indeed the more recent comprehensive estimate of

transactions was given by Cramer (198l1a), vdio following Keynes

(1930) distinguished between goods transactions and financial

transactions. He suggests two reasons for treating these as a

separate category. First, there i1s some doubt as to vdiether these

financial transactions constitute demand for money or the

pi of 1dle balances. Second, they constitute a large

turnover on vdiat are quite small jaalances, so that velocity 1is

airtificially leuger than should be the case. Even with the more

coninanly quoted income velocity form of the quantity equation,

there i1s still a number of statistical measures VAirich could be

of as ccmstituting 1income. Indeed as Friedman and

Schwartz (1982) point out, the emphasis on transactions reflected

in the Fisher version of the quantity equation, suggests dividing

total transactions i1nto categories of payments fTor vdiich the
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payment pericxa or practices differ, fTor example capital

purchases of final goods and services,

of intermediate goods,

transactions, purchases

payments for the use of

resources/services, wages and salaries, and other payments.

An excellent review of how neoclassical monetary economics

evolved from the classical orthodoxy of the nineteenth century

can be fTound 1n Laidler (1993). This study considers the

theoretical developments 1n the context of contemporary policy

and historical events. Laidler argues that the quantity theory

of money played a central role i1n laying the foundations of

modem monetary analysis vdiich emerged after the First World War.

0 g mThe Renaispanee of the Oflh Balawe TtPPEOash

It 1s with Pigou that we see the renaissance of the cash balance

appr~»~h of Locke and Hume. Pigou (1917) and later Marshall

(1923) express the equation of exchange as;

1/P = KR/M ~2.3)

vihere R i1s total resources of the community, K is the proportion

of resources the comraunity chooses to keep iIn the form of titles

to legal tender, M is the number of units of legal tender, and

P 1s a price index. To Pigou (1917) the main difference between

Fisher and himself was that by focusing;

""attention on the proportion of their resources that people

choose to keep in the form of titles to legal tender instead of
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focusing on the "velocity of circulation” 1t brings us into
relation with volition - the ultimate cause of demand instead of
something that seems at first sight accidental and arbitrary."

(Pigou (1917) p-174)

By the time that Pigou®s book, "Industrial Fluctuations" was
published 1n 1927, the enpirical difficulties In measuring an
index of transactions, and the price iIndex associated with 1It,
together with the development of national income accounting, led
to the formulation of the income version of the equation of
exchange:
MV = PY .5

vhere Y represents real national i1ncome, P the implicit price
deflator, M the stock of money, and V the income velocity of the
circulation of money. It is of critical i1mportance to realise
that the V 1n equation (2.2) and the V i1n equation (2.4) are not
the same, as transactions velocity includes i1ntermediate goods

the exchcUige of existing assets, 1n addition to payment for
final goods and services. The transactions velocity will be
affected by vertical integration of firms, vhich will reduce the
number of transactions involved 1n a single 1i1ncome circult.
Furthermore, technological changes that lengthen or shorten the
production process from raw materials to final product will also
affect the number of transactions undertaken. This will not
affect i1ncome velocity. The transactions version includes the
purchase of an existing asset e.g. land, a house, equity, while
the 1ncome version disregards these conpletely. The 1ncome

approach measures transactions in terms of the value-added by
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each sector of the econoniy.

The development of the iIncome version of the equation of exchange
iIs an inportant milestone i1n the theoretical development of the
velocity of circulation of money. Transactions velocity is put
to one side and the income velocity forms the foundation for the
major developments in analysis vdiich were about to take place.

It 1s to these developments VAiIich we now turn.

2,7 The Balance Approach

The Cambridge Cash Balance approach associated with Pigou (1917),

Marshall (1923), and Keynes (1923) considers a new algebraic
equation;
M = KPY 2.5)

vdiere K = 1/V and is the time duration of the flow of goods and
services money could purchase, that is the fraction of income
held in the form of money balances. Arithmetically MV=PY and
M=KPY are equivalent. However they are based on opposing views
of the role of money 1n the economy. MV=PY sees money as
primsurily a medium of exchange, and i1n line with the "motion"
theorists money is continually moving euround the economy changing
hands. Whereas M=KPY follows the 'cash balance'" approach vAiere
money 1S a tenporary abode of purchasing power, that is a cash

balance at rest. In consequence the Cambridge Cash Balance

Approach view of the money stock, differs from the "motion"
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theory i1dea. The "motion' theorists view money as currency and
checkable deposits, assets used primarily in the process of
exchange. While the Cambridge approach includes, in addition to

these, non-checkable deposits and other liquid assets.

Pigou and his contemporaries view the quantity theory based on
M=KPY as both a theory of money supply and money demand. The
money supply 1i1s determined by the monetaory and banking
authorities, vdiile the money demanded is proportional to nominal
income, with K the factor of proportionality, or the desired
holding of real cash balances by economic agents. K, 1n addition
to those fTactors outlined by Fisher, 1s determined by the rate
of interest. As Bain (1980) points out, this could have been
shown explicitly by writing:
M = K(r)PY (2.6)

vdiere r is the rate of interest. He further states:

the omission of r from the formal equation made i1t all too

easy to argue as i1If K were a constant.”
(Bain (1980) p-.81)

2.8 Keynes and the Reinterpretation of_ (flh
Balance Approach

Keynes (1936) i1n his "General Theory of Ertployment, Interest and
Money', offered an alternative approach to the interpretation of
changes 1n money 1ncome and 1Investment, rather than the
relationship between money i1ncome and the stock of money. Keynes
developed the concept of vdiy people hold money. He eniEdiasized the
view that the aggregate level of transactions, becurs a stable

relationship to the level of Income. He suggested three motives
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for holding money: the '"transaction motive', that is the planned
regular payments; the "precautionary motive', that is the holding
of money for unexpected transactions, a level of liquid funds for
times of emergency or uncertainty; and the "speculative motive",
that 1s money holdings for speculation in financial markets 1in
order to obtain monetary or other gain. Having done this, Keynes
argued that the quantity of money demanded could be treated as
iIT 1t were divided into two parts, one part. MI, "held to satisfty
the transactions and precautionary motives', the other part, M2,

"held to satisfty the speculative motive". Keynes suggested that

MI was roughly a constant fraction of income, and M2 as arising

from "uncertainty as to the future course of iInterest rates."

In terms of defining the velocity of circulation, Keynes was

unclear vdiether i1t should be seen as the ratio of Y to M, or as
the ratio of Y to MI. He chose the latter view, and Tfurther
assumed that transactions and precautionary velocity (VI) v~le
not necessary constant in the long-run, could be thought of as

being so 1In the short term. As Keynes (1936) states:

"There i1s, of course no reason for supposing V 1s constant. Its
value will depend on the character of banking and industrial
organization on social habits, on the distribution of 1income
between different classes and on the effective cost of holding
idle cash. Nevertheless, 1f we have a short period of time 1iIn
view and can safely assume no material change iIn any of these

factors, we can treat V as nearly enough constant."

(Keynes (1936) p-.201)
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How B ©1/ KOynOs axfu.6d thcit unclsr conditions of undOrOnploynifnt
©quilibrium th©® V i1n Oquation (2.4) and th© K 1n ©quation (2.5)
wer© 1n fact vOry unstabl© and would for th© most part adapt to
vhatOver chang®s 1ndOpOndOntly occurr®©d in nion®y iIncom®© or tho
stocks of monCy. In ordOr to understand this phenomenon w® need
to consider th© other cotrponent of Keynes®"s definition of money,

that 1s M2, held to satisfy speculative motives.

In analysing the speculative demand for money, Ifeynes
concentrated on two alternative ways of holding financial assets,
money and long-term bonds. The nominal value of money iIs seen as
fixed, but that of bonds will change vdien the rate of interest
iIs altered. An iIncrease in the market rate of interest will lead
to a fall in the price of bonds VvAlich offer a fixed rate of
interest. Investors, in deciding vdiether to hold money or bonds,
will also take 1nto account possible gains and losses fTrom
holding bonds as well as the interest i1ncome. The 1Important
factor 1n the Keynesian theory is not the absolute level of the
rate of iInterest (r), but the extent of the divergence from vtot
can be considered a relatively safe (expected/'natural') rate of
interest. Investors®”™ views about the rate of 1iInterest are
distributed about some expected rate of interest (p), vAnch will
vary between individuals, except at low levels. The larger the
current rate of interest in relation to the e”gpected level, the
more i1nvestors will expect 1t to fall and thus choose to hold
bonds. When the rate of interest is lower than the expected rate
of Interest asset holders 1n the main will expect iInterest rates

to rise and choose to hold money. This relationship showing the
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demand for real speculative balances M2 i1s known as the liquidity

preference curve, as shown by figure 2.1.

Figure 2.1

vhere r = the nominal interest rate, p = the e3j>ected interest
rate, and (r-p) = the differential between nominal interest rate
and the e3g>ected interest rate. It follows that the speculative
demand for money is a declindLng function of (r-p) . Thus;
M2 = FL(r-p)] @.7)

vhere T"[(r-p)] <0. Keynes argued that at some low positive rate
of iInterest the elasticity of the liquidity preference curve
would become iInfinite. At this point investors do not believe
interest rates will fall any lower and the e”cpectatic™ i1s for
them to rise. Given the small vyield, they would not be
compensated for the risk of capital loss. Therefore, rather than

hold bonds at a lower yield they convert their assets iInto money.
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It is also i1nportant to note that Keynesians believe that iIn a
situation of underenployment equilibrium, the demand for money
equation will be unstable. Consequently, accurate prediction
using the demand for money function may not be possible iIn these
circumstances. A Tull discussion of the liquidity trap can be
found 1n Johnson (1967, 1972) . Nevertheless, there 1s little
evidence to support the liquidity trap hypothesis. One of the
most notable studies using both short and long term interest
rates and a variety of money definitions was conducted by Laidler
(1966) . He found that there was no tendency for iInterest rate

elasticities to be higher at low rates of iInterest.

The 1nportance of this analysis to our understanding of the
equation of exchange is that i1t i1s possible for there to be
offsetting movements i1n velocity vdiich directly cancel out any
monetary policy undertaken. To understand the liquidity trap in
the context of velocity behaviour, i1t i1Is necessary to use the
IS/IM framework. On the vdiole Keynesians see monetary policy as
uninportant conpcured with the role played by fiscal policy. This
suggests that the IS curve is steep and the IM curve flat. By
considering two extreme cases of either a horizontal IM curve or
a vertical IS curve, 1t can be seen that any change in the rate
of growth of money is cocrpletely offset by an opposite change in

velocity, so that monetcury policy has no effect at all.

In the Tirst exanple of the liquidity trap, the IM curve 1is
horizontal, that i1s the demand for money is perfectly elastic

with respect to the rate of 1i1Interest. In consequence any
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additional money i1s absorbed into i1dle/speculative balances. 1In
this situation an expansionary monetary policy would be 1ncapable
of reducing the rate of interest below r*, and the level of

income velocity would fall. This 1s shown in figure 2.2.

Figure 2.2 Source: Vane and Thonpson (1979)

In the second example, consumption and investment are completely
interest inelastic, again monetary changes have no effect on real
output. As the stock of money grows, interest falls to maintain
equilibrium 1n the money market, and velocity falls as the d«nand
for money rises relative to the unchcuiged level of output. In
this case the diagrammatic representation shows a vertical IS
curve, an initial LM curve, and a second IM curve with the lower

interest rate, as shown in figure 2.3.
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The lTiquidity trap hypothesis states that the demand for money
becomes perfectly elastic at low levels of interest rates. This
further suggests that the relationship between the demand for

money and the rate of interest will be unstable over time.

We can now formalise Keynes®" analysis algebraically as

M =MI + M2 = Kiy + f(r-p) 2.8)

vdiere M = real money balances. MI = real money balances held to

satisfty transactions and precautionary motives, M2 = real money

balances held to satisfy the speculative motive, P = the price

deflator, r = the current rate of interest, p = the rate of

interest expected to prevail, = the analogue to the i1nverse of

the velocity of circulation of money, y = real income. This 1is
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treated as being determined by payment practices and hence 1is
constant i1n the short run. However, later Keynesians, Baumol
(1952) and Tobin (1956) aurgue that ki should be regarded as a

function of Interest rates.

2,9 Miltcan Friedman and the

Friedman (1956) re-examines the quantity theory of money in the
light of Keynes®™ analysis, making the demand for money the
explicit starting point. He draws attention away from the motives
that prompt people to hold money, and towards the question of how
much money individuals want to hold under various circumstances.
The demand for money is treated In the same way as the demand for
any other financial or physical asset. Thus the demand for any
peurticulcur asset is determined by the characteristics i1ncluding
yield i1n relation to that of other assets, the individual®s
choice beilng subject to a wealth constraint. The budget
constraint deterniines a maximum amount of goods or assets VAilich
can be held at any given time. Wealth can be considered to be the
sum of an individual®"s assets, durable goods, bonds etc. However,
iT there 1s no restriction on vtot can be bought or sold there
will be i1n fact no maximum limit on the amount of money an
individual can hold. For i1f he has labour iIncome there 1i1s no
reason \diy he cannot trade his labour for money as well. With
this kind of framework bonds can be considered a claim on future
interest payments, and stocks a claim on Tfuture i1ncome Tfrom
capital equipment. Therefore, 1t 1is difficult to distinguish
between trade in these assets and trade i1n future income. This

wealth can be split into two distinct elements, human wealth, and
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non-human wealth. The distinction between the two i1s that capital
or non-human wealth 1s tangible, VvAiile human wealth 1is

intangible. Human wealth is also assumed to be less liquid than

non-human wealth.

Friedman also argues that the rate of return on holding money is
not a constant. If the price level rises, the real value of money
holdings falls and vice versa. The expected rate of growth of
price inflation can thus be i1nterpreted as an e3g>ected rate of
return on money holdings, and other things being equal, the
higher the e”gjected rate of return on money balances the more
will be held. Thus, the expected rate of change of price
inflation becomes an i1nportant variable i1in the demand for money
function. The price level, too, has to be mentioned, as money 1is
held for the service 1t provides to i1ts owners, that is the

source of purchasing power.

Thus Friedman®s model of the demand for money can be written as;

2-9)

vdiere Hi = the demand for money in nominal terms, W = wealth, r
= the rate of iInterest, P = the price level, h = the ratio of
human to non-human wealth. In the period since the ""Restatement"
many refinements have taucen place. In pcurticular the problems of
measuring wealth have been by-passed by the introduction of
permanent 1i1ncome (see Friedman (1957)). This 1s the maximum
amount of i1ncome that the individual could spend on consunption

each year, without accumulating debts for the next generation.
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Klein (1974a and 1974b) suggests that studies i1n the demand for

money that ignore the own rate of return on money, for iInstance

seven day deposit accounts, underestimate the sensitivity of the

demand for money to the opportunity cost of holding 1t. When
market i1nterest rates rise, so does the own rate of return on

money. In consequence the interest differential between money and
alternative assets alters less than the value of market interest
rates. Thus Friedman®s (1970) demand for money function can be

written as;

= T (yp; rb; re; 1/P dP/dt; u) (2.10)
V oo "V
a b e

JfAiere Md/P

the demand for real money balances, yp = permanent

income, rm

the rate of return on money, rb = the rate of return

on bonds, re = the rate of return on equities, u = individual

preferences, a = budget constraint, b = the return on money and

cottpeting assets, c¢ = 1individual preferences. As the 1ncome

velocity of circulation is simply the reciprocal of the number

of weeks of i1ncome held as money, we can see vdiy an analysis of

velocity i1s equivalent to an analysis of the demand for money,

and how the arguments outlined above are of use to the aims of

this thesis.

To Friedman the concept of velocity can be explained 1n two ways.

The simplest of these i1s that measured velocity is the ratio of

two 1ndependent magnitudes, income and money, each determined by

a sepaurate set of forces. Hiis explanation is consistent with the
view that: (@) there does not exist a stable demand for money
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function containing a small number of variables; (@) there exists
a stable fTunction, but i1t has a special form so that velocity
adapts passively to the separate movements 1In income and money;
(3 the errors of measurement of numerator and denominator
dominate the fluctuations of velocity. The other explanation 1is
that velocity 1s a numerical constant, if averaged over
individual cycles. According to this view deviations from
constancy reflect either errors of observation or temporary
differences between actual and desired velocity. However,
Friedman and Schwartz (1982) accept that measured velocity is not

a constant:

"Velocity , as measured, 1is clearly not a numerical constant.
However, measured velocity differs from true 'permanent" or
desired velocity for two reasons: errors of measurement, and
deviations between actual and desired velocity. May these
deviations not e”gjlain the failure of measured velocity to be a
numerical constant"
(Friedman and Schwartz (1982) p.208)

Nevertheless, vhile velocity i1Is not a constant, Friedman and
Schwartz (1982) suggest that one should not forget how far the

idea of constancy explains variations i1n the data.

"Though a numerically constant velocity must be rejected as a
full explanation of the relationship between money and income,
It should not be dismissed without recording how far i1t takes us.
For any lengthy period ... the simplest and most rigid form of

the constant - velocity view - accounts for the great bulk in the
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variation in nominal 1ncome."”
(Friedman and Schwartz (1982) p.210)
This statement, 1s an i1ssue VAiich will have to be examined once

again later in the thesis, in the context of the enpirical work.

2.10 Ooocluailon

The origins of modem analysis of the velocity of circulation can
be traced to Petty (1664) . The early economic literature can be
divided into two schools of thought, the "motion"™ theorists, and
the '"cash balance' theorists. In modem economic literature the
latter have become dominant. While Fisher (1911) is usually given
credit for the equation of exchange, Newcomb (1885) actually
preceded him by over two decades. The cash balance approach
associated with Pigou (1917) laid the foundations fTor work by
Keynes (1936), vaio developed the concept of wvdiy people hold
money. He emphasizes the view that the aggregate level of
transactions, bears a stable relationship to the level of i1ncome.
Keynes also argues that velocity can be highly unstable and
volatile. It will depend on economic and social structure, and
speculative behaviour. Friedman (1956) moves away ¥from the
motives that prompt people to hold money towards the question of
how much money 1i1ndividuals want to hold under different
circumstances. The demand for money is treated like any other
good or service, being determined by the characteristics of its
yield in relation to other assets. Friedman believes that
velocity 1s a stable function of just a small number of
variables, and that measured velocity i1s volatile due to errors

of measurement and deviations between actual and desired

32



velocity.

This chapter has reviewed the origins of the concept of velocity

in the context of the quantity theory of money. In so doing, the

roots of many of the controversies which will have to be dealt

with 1In this thesis have been i1dentified. Our Tfirst task, 1In

attenpting to resolve these 1issues, 1is to conduct a critical

survey of enpirical work, to ascertain the evidence on the

causal factors that i1nfluence velocity behaviour.






that the average cash balance k could be conputed from time
series data by choosing the minimum ratio of M/Y, 1929 from his
data, the year 1i1n vdiich velocity reached a maximum, and he
assumed that there were no "speculative'™ balances 1n that year.
Tobin®"s specification of the Keynesian hypothesis is generally
written as:

L=M -min (M/Y)Y = L(r) G.3)
Following Eisner (1963), wvdio allows a constant minimum component
of 1dle balances, even i1n years of maximum velocity, Brunner and
Meltzer (1963) add a constant term to the Tobin specification of
the Keynesian model. Thus they obtain two alternative Keynesian
type hypothesis:

In(i/F1) = bi In r + ai + Ui (3.9

L+1 = bjr + g + U2 (3.5)
Brunner and Meltzer ((1963) proceed to estimate equations (3.4)
and (3.5) using annual U.S. data for the period 1910-1940 and
1951-1958. The predictions from the two hypotheses are extremely
poor for the period as a vdiole and for each of the sub-periods,
although the use of levels and a 1918 base 1i1mproves the

predictive performance somevtot.

These early empirical results depend on quite strict assumptions
about the nature of the demand for money function. However,
Khusro (1952) vaio updated Brown®"s (1939) work on Great Britain,
suggested that the ratio of 1dle balances to liquid assets varies
with the rate of interest, and that this ratio i1s the first
indication, albeit very narrowly defined, that a wealth variable

plays a role i1n the demand for money function. Khusro also used
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econometric technicjues to estimate the value of k, the ratio of

active balances to 1income, 1irrproving upon the method outlined

above, and found that this enhanced the explanatory performance

of the model, VvAlich showed a significant i1nverse relationship

between 1dle money balances and the interest rate.

Other early post-war writers sought to isolate a stable velocity

function dependent on iInterest rates and/or other variables, for

exanple income (see Lathane, 1954, 1960). Lathane avoided the

Tobin assunption that the general hypothesis (equation 3.1) could
be tested by means of the equation:

L = L(r)
Instead he presents a variety of additional forms of the
Keynesian money demand function. The importance of Lathane® s work
Is that he establishes a linear relationship between i1ncome

velocity ((Y/M) and the 1long term rate of 1iInterest ) as

measured by corporate bond yields, that is:

InV =a +blnrL + u

@.7)
Using annual U.S. data for the period 1909 to 1958 he obtains

the estimated equation:
InvV = -0.5 + 1.3 In rL

Lathane suggests that the theoretical foundation Tfor the

relationship between V and r® 1is that 1n many instances, bonds

are excellent substitutes for money. Money i1s held mainly to

carry out transactions. Its yield i1s the convenience and utility

of holding cash balances. The yield from bonds is balanced at the
nargin with the yield from money. When interest rates are high,

individuals economise on their cash balances. If bonds are a good
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substitute Tfor money, VAiile other assets are fTairly poor
substitutes, then a change i1n the money supply will tend to
affect the bond market rather than expenditure on other assets.
In these circumstances, the interest elasticity of demand for
cash balances has considerable influence on the effectiveness of
monetary policy. Ritter (1959) suggests that vdien interest rates
are low and i1dle balances large, a small rise in rates is likely
to result iIn a large transfer of funds from hoards to active
circulation, thus iIncreasing velocity substantially. However, as
interest rates continue to rise, due to continued monetary
restraint and persistent demand for fxands, i1dle balances are
likely to become exhausted. Cjorrespondingly velocity is likely
to encounter an upper limit. As 1t becomes more difficult to
obtain the release of additional funds from the depleted idle
balances, velocity will be subject to new constraints, economic
activity will become iIncreasingly sensitive to monetary policy

and further expansion of GDP will be inhibited.

Meltzer (1963) 1i1s critical of both Lathane and Ritter. He
reexamines Lathane®"s work and finds that the interest elasticity
does not differ significantly from zero in the period 1900-1929.
According to Meltzer, Lathane®s result 1s spurious since It
combines the significant results of the later period, with the
non-significant results of the first two or three decades.
feltzer argues that the definition of M 1s iInportant, and that
a rise in interest rates will change the demand for money much
more vdien time deposits aure excluded from M than vdien they aure

included in 1t. He also finds that measures of income velocity
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that i1nclude a large proportion of money substitutes 1In the
denominator are less sensitive to iInterest rate changes than
those based on currency and demand deposits alone. Rather than
the velocity function Meltzer uses 1ts iInverse, that i1s money per
unit of 1i1ncome. Using U.S. data for the period 1900-1958 he

obtained the following results:

In 1/Vi = 2.21 - 1.78 In r + 0.02 In W/P + (3.9
(30.4) (0.61)
= 0.98
In 1/V2=1.37 - 1.34 In r + 0.23 In W/P + Wj (3.10)
(19.5) (6.4)
R2 = 0.96

(t-statistics 1n peurentheses)
vdiere Vi = velocity (excluding time deposits), V2 = velocity
(including time deposits), r = an interest rate, W/P = wealth
divided by prices. Note that depends only on the iInterest
rate, the parameter on (W/P) not being significantly different
from zero, v~le V2 depends both on interest rates and wealth as
the hypothesis suggests wealth iIn this context 1s a budget

constraint on the total amount of assets vdiich can be held.

According to Meltzer, Ritter®"s notion that there i1Is an upper
bound to velocity i1s denied by the data. Interest rates range
from 2.35% to 5.31% and there is little evidence of a velocity
ceiling. He suggests that i1f such a ceiling exists, it should
take the form of lau?ge positive value for w" In equation (3.9),

during periods of high iInterest rates, that is the measured value
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of 1/Vi should exceed the predicted value by a large amount.

However, this 1s not borne out by the findings.

The Hliquidity trap hypothesis 1s closely related to the
proposition that the relationship between the demand for money
and the rate of interest can be e”g>ected to be unstable over
time. In order to asses this hypothesis, Meltzer employs two
tests, (@) corrparison of the estimates for siab periods - cycles
or decades, with those for the entire period, (2 comparison of
related cross section studies. The results he obtained for the

first of these tests are shown in table 3.1.

P«rf.od
1900-1958 8
1900-1909

1920-1929
1930-1939
1940-1949
1950-1958

Source: Meltzer (1983)
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These results suggest that i1ncome elasticity i1s fairly constant
over time. THhiis 1s supported by later evidence by Laidler (1971)
for the United Kingdom over the period 1900-1964, vdiich shows
little variation between sub periods, and Friedman and Schwartz
(1982) wvdio for both the United States and IMited Kingdom over the
period 1867-1975 and various sub periods, TfTound very little

variation in interest elasticities.

3.2 Miltnm F¥YaMNnen £ the Panmanant Income Hypothesis

The dravtoack to all the enpirical work outlined above, 1iIs that
the authors assume that the demand for money i1s proportional to
the level of income. This hypothesis would be challenged by those
vho regard wealth as a more appropriate variable to include 1n
the velocity function. To Friedman (1959), expectations play an
inportant role 1In the demand for money, Tor exanple expected
capital gains, e:grected 1ncome yield, expected price inflation.
He concludes from his enpirical work that the main determinant
of demand for money 1s permanent 1Income, that i1s an average
expected future income. This contradicts the view stated above
that wealth i1s more appropriate than income. However, as Friedman

(1959) points out:

"What comes out as i1ncome originally entered as wealth ... the
"income"™ relevant to this equation Is not Income as measured in
the national accounts but income conceived of as the net return
on a stock of wealth, or wealth measured by the income it yields

... Permanent income can be regarded as a concept closely allied
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to wealth and indeed as an i1ndex of wealth"

(Friedman (1959) p.137)
Friedman suggests that permanent income has greater stability
than actual measured income because this 1s a weighted average.
Therefore, actual i1ncome fluctuates more widely than permanent
income. The ertpirical findings of Friedman and Schwartz (1963)
suggest the services given by money balances are a luxury. So
demand for money rises proportionately more than the rise in real
income. In other words the real i1ncome elasticity of the demand
for real money holdings 1is greater than unity. Accordingly,
income velocity should be expected to fall as permanent iIncome
rises. Enpirical evidence supports this view for the period 1870
- 1947 . However, 1in the post Second World War period there has
been a rise i1n velocity. Permanent income has been rising, but
so has velocity. Movements i1n velocity have been the opposite of
vtot the theory would have predicted. It has been suggested that
the rise iIn iInterest rates, the growth of money substitutes, and
inflationary psychology, explain these movements. Indeed Bordo
and Jonung (1987) found that permanent income elasticity of
vOlocity was positive, and significantly different from zero at
the 95% significance level for three European countries. These
results suggest that permanent income elasticities of the demand
for money are cCTisiderably less than one. Ihis 1Is 1In agreement
with other enpirical work by Goldfeld (1973) . It also inplies
that there acre economies of scale 1n cash management as argued
by Baumol (1952) and Tobin (1956). However, Friedman and Schwartz

(1982) reject these explanations. They suggest '"one possible

cortnon root" of the pre and post Second World War periods, that

41



IS the changing patterns of expectations about economic
stability. In their view the instability and uncertainties of the
period 1929-1942 led to a shsurp increase in the demand for money.
In the post war period, growing confidence i1In future economic
stability, with high levels of employment and mild recessions,

led to a decline in the demand for money.

While Friedman (1959) believes that 1i1nterest rates have a
systematic effect on the velocity fTunction, with empirical
evidence supportive of a positive relationship, he believes the
effect to be small. As Friedman states, the observed cyclical

changes 1n interest rates:

""'seem most unlikely to account for the ... cyclical pattern in

velocity"

(Friedman (1959) p.138)
Nevertheless, i1n later work (Friedman 1966, 1970) he denies that
interest rates have no effect. It 1s sinply that 1ncome or wealth
are more 1i1mportant. However, there has been much criticism of

Friedman®s Permanent Income Hypothesis. Tobin (1965) asserts

that:

... the annual percentage change in the money supply explains
only 31 per cent of the variation 1n the annual percentage change
In money i1ncome over the period 1869-1959. So the relationship
between the quantity of money and i1ncome is not stable, and

neither 1t appeaurs has velocity been a stable function of

permanent income"
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3.3 Klein and the mOwn" Rate of Interest OP Money

Klein (1973) atternpts to reconcile the differences between

Friedman and Schwccrtz (1963) and Lathane (1954, 1960), concerning

the significance of the rate of interest as a determinant of

velocity. He atterrpts to explain these discrepancies by

considering the simultaneous movements that occurred over this
period In the inverse of the money multiplier, a variable v~ch
has been shown to be related to competitive interest payments on

money, known more commonly In recent times as the "Own Return on

Money' . Once the additional variable 1s iIntroduced, the major

problems i1n the velocity interest rate relationship are

eliminated, and the relationship remains intact over a longer

time period.

Klein initially derives an estimate of the iInterest payments that

would be made on money balances 1n a perfectly conpetitive

banking system. The marginal return on money (r,,), 1s defined as
a weighted average of marginal interest on currency (rc), and
mcuginal iInterest on deposits, @ .

r,, = (C/Mrc + (O/M)rD (3-1D
vdiere the money supply equals currency (©) plus commercial bank
deposits (D).

M =C+D (3.12)

The i1nterest on currency 1s assumed to be zero rc = 0. Interest

on bank deposits can be estimated by measuring the marginal cost
of producing the deposits, this for the most part, 1Is interest

foregone by commercial banks on the non-interest bearing reserves
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in their portfolio. The perfectly competitive interest payments
on deposits acre:

M = ri d-[R/D]) (3.13)
vhere equals the marginal rate of return on bank loans and
investments, (the marginal return on the interest bearing assets
in bank portfolios), and [R/D] i1s the marginal reserve to deposit
ratio. If this ratio i1s also equal to the average reserve to
deposit ratio, and 1f commercial bank deposits are defined to
include demand time deposits we obtain:

r,, = ri d-[H/M]) (3.14)
vhere H i1s high powered money vhich equals currency plus total
commercial bank reserves held on deposit such that H = C + R.
It 1s e3g>ected that (1- [H/M]) i1s positively related to the demand
for real cash balances and is negatively related to movements in
velocity. Kleiln proceeds to test this hypothesis, using annual
U.S. data for the period 1880-1970. His TFirst specification
follows Lathane®s log relationship stated earlier, (equations 3.7
and 3.8) :

InV = 0.1436 + 0.4206 In ™ (3.15)

(2.88)

R2 = 0.075 D.W. = 0.058 s.e. = 0.2997
Although the t-statistic would suggest that the coefficient on
the long run rate of iInterest is statistically different from
zero, the high autocorrelation, as i1ndicated by the low Durbin
Watson statistic, (the correlation between In V and i1ts lagged
value i1s 0.97), suggested that Friedman and Schwartz were correct

to reject this equation”.
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When Klein adds the high-powered to total money ratio to the
regression the following results are obtained:

InV = -1.2581 + 0.9117 In r\ - 2.3071 In (1-[H/M]) (3.16)

(8.79) (11.27)

R2 = 0.617 D.W. = 0.271 S.e. = 0.1928
With the addition of this variable, both the size, and the
significance of the interest rate coefficient are iIncreased, as
Is the predictive power of this equation. However, the Durbin-

Watson statistic still indicates a problem with autocorrelation.

Klein moves on to consider the Permanent Income Hypothesis. It
IS pointed out that since Friedman (1959) argues that the
velocity, the ratio of measured to permanent income and interest
rates all move procyclically, the cyclical movement i1n velocity
may be due to the measured rather than permanent income being
used i1n the calculation of velocity, and this 1s VAiat the
interest rate 1is picking up. Therefore the ratio of measured to
permanent income (Y/Yp) 1i1s added as an additional variable to
determine the purely secular relationship between velocity and
interest. Furthermore, 1n order to eliminate the i1mplicit
constraint that the income elasticity of demand for money equals
one, Klein, includes a real i1ncome variable 1n the relationship.

In addition a short term interest rate i1Is iIntroduced, since both

short and long rates may affect the demand for money.
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InV = 1.8681 - 0.3353 In Yp + 0.2765 1In + 0.1866 In rg

(13.95) (5.48) (11.02)
- 1.2020 In d-[H/M]) + 0.7345 In(Y/Yp) (G.17)
(13.11) (10.33)

R2 = 0.959 D.W. = 0.687 S.e. = 0.0633

Th.6 paxaniOtOir on rntio of ni03.surcd. to pennanent incoro® is
significantly different from zero. However, this variable was
introduced purely because i1t 1s argued that the velocity measure
contains the incorrect measurement. If this i1s the case, and the
permsment i1ncome weights are correct, a coefficient of unity 1is
expected. Klein argues that the fact that this coefficient 1is
0.7345 1s because the measurement of the variable contains upward
bias during the postwar period, due to the failure to take
account of the positive trend in the price level vhen calculating
the permanent price level. All other coefficients are of the
correct sign, and are significantly different from zero. While
the predictive performance of the equation would appear good,
this 1s offset by the presence of autocorrelation, which appears
to be a failing i1n all of Klein"s equations. Nevertheless, given
this evidence, 1t would appear that Friedman was wrong 1In

maintaining that rates of IiInterest are much Iless 1Important
determinants of measured velocity, than the ratio of measured to

permanent iIncome.

The significance of the inverse of the money multiplier variable
IS that 1t suggests that money makers must be aware of how a

particular change i1n the money supply is brought about to fully
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understand i1ts effects. An iIncrease in the i1toney supply by open

market operations will generally have a greater e35>ansionary

effect than those brought about by lowering reserve requirements.
Changes 1n reserve requirements offset by open market purchases,
that i1s changes i1n the conposition of money will have non neutral

effects. A change 1i1n the banks®™ reserve ratio will affect

interest payments on deposits, and consequently will influence

both the desired currency to deposit ratio and the demand for

real cash balances.

3 A inccme. Monetary Shocks.— the
Cycle

While the ratio of measured to permanent income i1s introduced iIn
Klein®"s work because of Friedman®"s view that the dependent
variable 1s measured incorrectly, this variable can also be used

to represent a second argument. The above discussion of permanent

income suggests that both measured 1i1ncome and measured

consunption contain a permanent and a transitory element. The

permanent part is the anticipated and planned element of income

and consuitption, vHnile the transitory elements are the windfall

gains and losses of 1ncome and unanticipated changes 1n

consunption. The transitory income will have an effect on money

demanded and hence velocity. The ratio of measured to permanent

income should have a coefficient of one. A positive coefficient

less than one would be i1n line with Friedman®s (1957) permanent

income hypothesis, suggesting that velocity moves procyclically.
During the business cycle transitory income iIncreases the demand

for money, as cash balances serve as a buffer stock, (see Carr
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and Darby (1981) and Laidler (1984)). However, 1i1n the long-run
these transitory balances are worked off, returning the
coefficient to unity. These observations that can be said to
constitute the pointers to a buffer stock theory of money demand
are to be found i1n Darby (1972) . He proposed that money balances
serve as a shock absorber or buffer stock vhich tenporarily
absorbs une3g>ected variations 1n income (transitory 1income),
until the portfolio of securities and consumer durable goods can
be adjusted. Another shock may come from unexpected changes in
the nominal money supply. If the Bank of England increases the
money supply by open market operations, the first effect will be
on the price of Treasury Bills. This impact will quickly move to
the price of other securities. As this process takes place,
investors will find that they cannot obtain their e3g>ected yield
from their original portfolio, some will choose to hold larger
cash balances, others will sell assets. Credit will be easily
available, and the application for loans approved more quickly.
The i1nverse of this process would be an unexpected decline In the
money supply, unexpected low asset prices, slow sales, restricted
credit availability, vhich i1n turn could lead to individuals
calling upon their cash reserves. The role of money supply shocks
can be best summed up by Chrr and Darby ((1981) :

" money supply shocks will affect the synchronization of
purchases and sales of assets and so engender a tenporary desire
to hold more or less money than would have otherwise be the

case."

(Carr and Dcurby (1981) p.187)
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In order to translate this theoretical model i1Into an enpirical
one the basic starting point i1s Chow (1966). Carr and Darby"s
discussion suggests using two modifications to the basic Chow
mechanism: (1) addition of a transitory income term, (2) addition
of a money supply shock term. The shock absorber version of the

Chow mechanism is thus:

mj=Xm" + + By”™ + (3.18)
where yt = Yt - Y/ Y = logarithm of real i1ncome, y* = logarithm
of real permanent i1ncome, nit = Mt - P/ M = logarithm of the
nominal money supply, P = logarithm of the price level, M* = the

logarithm of the e”qjected money supply, (generated using an

univariant ARIMA process), N ~ = the money supply shock.

Ccurr and Darby®"s preferred long-run money demand function 1is;

= Yo + Yyt + Y2/'t (3.19)
vhere R = the nominal rate of iInterest. Combining (3.18) and

(3.19) we get the estimating equation:

flit = XYo + AYIYT + Y2Rfic + (I-X)int.i + By™ + (3.20)
Simultaneity bias arises because y'W R/ yVY M, caure all determined
simultaneously with nit so are likely to be correlated with
the stochastic disturbance in (3.20) . Also, using ordinary least
squares would i1nduce a positive bias i1In the coefficient of MT

Ccunr and Dsurby®"s results using United Kingdom quarterly data

19571 to 19761V are as follows:
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m.=0.0353 +0 . 0148y t~-0.4232i 2t+0.9713m" . A+0 0929y t"+0 . (3-21)

(0.298) (0.730) (3.363) (19.316)  (0.746) (7.848)

s.e.= 0.0148 R2=0.9502 h = 0.280; t statistics 1n parenthesis.

The policy i1trplication of the shock absorber model is that money
supply shocks will i1nduce smaller iInterest fluctuations than a

conventional model.

The question of velocity and the variability of unanticipated and
anticipated monetary growth has returned to the forefront of
literature 1n mid 1980s following a uniform decline i1n velocity
after 1980 i1n the Ikiited Kingdom, reversing the steady iIncrease
during the post war period. Friedman (1983, 1984) argues that
this i1s due to a more volatile money supply growth, and looks
upon money as a shock absorber vdiich smooths tertporarily the
economy *s response to unanticipated changes in the money supply.
However, Goodhart (1986, 1989) argues that the behavioural change
IS due to the impact of "financial 1nnovation™ on money demand.
Indeed a VvAiole sub-group of literature testing the relationship
between velocity and the variability of unanticipated and
anticipated monetary growth has developed using tests for
causality developed by Granger (1980) . The main arguments can be
found 1n Thornton (1991) based on earlier work by Serletis
(1990). He fTinds evidence that money growth and i1ts variability
have had a '"causal'™ 1npact on velocity growth, and that one
should not attribute any greater inportance to unanticipated over
anticipated variables i1n their influence. However, there are some
doubts about the methodological robustness of the arguments

presented. The first problem concerns unit roots. Sims, Stock,
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and Watson (1986) point out that the asytrptotic distributions of
causality tests are sensitive to the presence of unit roots and
time trends i1n the series. However, this i1s not the universal
picture, TfTor Christiano and Ljunggvist (1987) argue that the
distortions introduced by unit roots being present may not be
large enough to affect the results, and that differencing, may
lead to causality tests lacking power. In [light of this
alternative view, it iIs inportant to test for the presence of
unit roots in the velocity series and the volatility variables.
As Mehra ((1989) points out:

"At the minimum, the causality test results should be checked for
their robustness to differencing and the treatment of trend."

(Mehra (1989) p.263)

The second problem concerns the selecticMi of lag lengths. In
estimating the Granger causality tests most authors choose
"arbitrarily” lag lengths. It 1s well known that the results from
such tests are sensitive to the selection of lag length. If the
lags are too short, biased estimates result which will give
misleading results. ITf the lags are too long, the estimates will
be unbiased, but inefficient. Thornton and Batten (1985) have
looked at this problem in great detail, and conclude that the
Final Prediction Error Test (FPE) suggested by Hsiao (1981) 1s
the best criterion for choosing lag lengths. A third problem
concerns the Granger two step procedure itself. This produces
biased estimates of the standard errors, as 1t treats the
anticipated and unanticipated monetary variables as known data
rather than statistical estimates, (see Pagan, (1984)). An

alternative would have been to use a one st” procedure and treat
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the two equations as a systetn. Given the problems outlined, above

there remains some controversy concerning velocity and the

variability of unanticipated and anticipated monetary growth in

the United Kingdom.

3,5 Inflation 1 n ¥ on Velocity

JrMIQther causal factor which we have already mentioned 1n passing

iIs the expected rate of iInflation. This represents the

opportunity cost of holding money. The demand for money 1is
inversely related to the e3")ected rate of inflation. The main

cost of holding transaction balances is the rate of depreciation
of the value of money, that is the rate of growth of prices.

Therefore, when inflation expectations are falling, the demand

for money should rise, and the velocity of money should fall. The

significance of the expected rate of inflation 1i1s well

established 1n empirical work. Cagan (1956) used an error

learning process to measure expected inflation, VAilich he assumed

was a good simulation of rational behaviour. However, Jacobs

(1975) criticised Cagan®s statistical methods, \diichhe suggested
exaggerated the strength of correlation between variables. Early

studies using United States data by Selden (1956) and Friedman

(1959) did not find any systematic relationship between the

demand for money and the rate of inflation. In an earlier paper,

however. Brown (1939) found that variations in the inflation rate

influenced the demand for i1dle balances. However, work carried
out two decades later on a more comprehensive set of post Second
World Wcu: data by Shapiro ((1973), who measured the expected

inflation rate using weighted average of past actual rates, and
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Goldfeld (1973) valere e:q)ectations were based on opinion from
survey data, TfTound that a relationship did exist. While the
e3g>ected rate of growth of prices has a direct influence on the
demand for money and in consequence the velocity of circulation,
it should be remembered that there i1s a secondary effect on
nominal Interest rates, vdiich should vary systematically with the
e3g>ected rate of inflation. Parkin and Laidler (1975) confirm
this argument, but point out that variations in nominal iInterest
rates do not fTully reflect changes i1n the expected inflation
rate. They suggest that there is a direct role for the expected
inflation ratio. Indeed, Baba, Hendry, and Starr (1992) argue
that the i1nflation rate and iInterest rate are not highly
correlated and that both should be included In the demand for
money fimction. Hus 1issue also i1s discussed by Brown (1939),
Melitz (1976), Shapiro (1973), and Goldfeld (1973) whose
enpirical work contains both an e”qjected inflation rate, and
nominal interest rate. An attenpt to measure the influence of the
real rate of iInterest directly is given by Hamburger (1966,1977)
vailo uses the dividend. This 1iIs an area since developed by
Friedman (1988), and i1s an issue that will be considered again

xinder financial i1nnovations later in this thesis.

3,6 The

The work vduch has been reviewed so far has been concerned only
with the domestic iInfluences upon the velocity of circulation.
However, over the last decade enpirical work has looked at the
demand for money i1In open economies. These studies have i1ncluded

as explanatory variables measures of the rate of return on
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The most prominent
(1981),

foreign currencies and foreign securities.

pieces of work in this area have been Arango and Nadiri

Bordo and Choudhri (1982), Brittain (1981), Cuddington (1983)!

McKinnon (1982) and Miles (1978). Ifonetheless, their success iIn

iIntroducing non domestic causal factors has been mixed. However,
for the purposes of this study Brittain is of the most interest.
Brittain (1981) introduces a model of the following form:

Y/Hj =a + b(Y/Hpt i +c ™ +d (rE-ra)+ u (3.22)

r, = a domestic rate of interest, r, = a foreign rate of

and (r.-r™) is the foreign portfolio variable. Since a

Increases the opportunity

interest,

rise in domestic interest rates (rj

cost of holding domestic currency, there should be a decline in

H: and a rise in domestic velocity (Y/H). By contrast a rise in

foreign interest rates (r,) increases the opportunity cost of

holding foreign currency, and should lead to an increase in the

demand for domestic currency (H) and a reduction in domestic

velocity. These arguments suggest a negative coefficient on the

portfolio variable. Brittain (1981) estimated the theoretical

equation for the United Kingdom using quarterly data for the

period 19631 to 197911 v*ere the rate of return on 90 day German

Treasury bills was used for the foreign rate of interest. Of the

countries examined by Brittain the United Kingdom provided the

least support for the foreign portfolio hypothesis. While a

variety of money measures using both quarterly and data
produced coefficients on the foreign portfolio measure of the
half of these were insignificantly different from

residuals showed a high degree of serial

correct sign,

zero and the
correlation. The reason put forward for this poor performance has
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been the existence of British exchange controls until the early

1980s.

3,7 The Value of Time and the Velocity of CirculrtiOR

with the rise of Friedman®s Permanent Income Hypothesis the
Keynesitian tradition of Dbreaking the demand Tfor money into
separate conponents, of transactions, precautionary and
speculative balances was for the most part neglected. However
Kami (1974) suggested that the distribution of money between its
conponent parts still plays an inportant role. He suggests that
ceteris paribus the demand for real money holdings i1s positively
related to the real value of time. This i1s due to the fact that
individuals and firms wish to save time VAien conducting their
exchange activities. Kami"s hypothesis i1s stated in the form of
an inventory model of the d™nand for money, by assuming that cash
withdrawal i1nvolves a cost iIn terms of goods and time, that 1is
forgone earnings. He suggests that the elasticity of the demand
for money with respect to real hourly earnings is larger than the
elasticity of the demand for money with respect to property
income or per capita hours worked. In consequence as the real
value of time 1increases economic agents will spend less time
carrying out their transactions and demand larger money balances

v~Ach 1n turn will lower the velocity of circulation.
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3.8 Exogenous Shor* ahocto to naninax Inccme

So fTar consideration has been made of those factors VAilich
determine the numerator of the velocity ratio, that is the demand
for money. Just as inportant are those factors vdiich have short
run shocks on the numerator, that is nominal iIncome. Tatom (1983)
has suggested a number of causal components iIn this area. First
he suggests that high employment expenditures by governments in
the form of fiscal spending are likely to affect nominal i1ncome
at least temporarily. It 1s expected that 1i1In a dynamic
specification government expenditure 1i1s positively related to
velocity. Another Tfactor 1is labour strikes vdiich lower both
production and spending. Tatom measures this as the ratio of
working days lost by strikes to labour force employed. Here a
negative relationship i1s expected. The third influence concerns
inventories and imports. In the last phase of the business cycle
sales fall. If this 1s not anticipated production schedules may
not be altered quickly and inventories rise more than planned.
As i1nventory investment 1is included 1n the calculation of
expenditure based (3P, this can lead to output being stronger
than desired expenditure. A positive relationship between
inventories and velocity 1s expected. Furthermore, 1f money
demanded 1s to be used iIn the purchase of Imports, this can cause
the velocity ratio to fall as the denominator rises and the
numerator remains constant, given the fact that imports are not
included 1n GDP. In consequence a negative relationship between
imports and velocity of circulation 1is anticipated. Another
excogenous shock to the numerator are foreign energy and raw

material prices. Beckerman (1985) and Beckerman and Jenkinson
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(1986) claim that unemployment has no stable impact on inflation,
vAiich 1s i1n fact determined in the main by import prices. TSttom
(1983) proceeds to estimate a model using explanations stressing
the exogenous short term shocks vAiich have an impact on nominal
income for the United States, using quarterly data for the period
1948111 to 1981111. The results were as follows.

Vt = 3.825 - 0.801 AMt - 0.555 aM”™i - 0.371 AMt-2 - 0.248 AMt.3

(9.49) (11.10) (6.44) (3-80) (2.79)

- 0.188 AMt4 + 0.032Et - 0.005 Efi - 0.029 Et2 - 0.004 Et-3
(2.22) (2.74) (0.41) (2.46) (3.85)

- 0.855 AGt + 0.015rt + 0.443 A?t - 0.248 ASt - 0.040p\

(15.88) (1.16) (6.96) (4.13) (2.08)
0.030 pVi + 0.077 p*t2 G-23)
(1.39) (3.40)
R2 = 0.80 s.e. = 1.94 D.W. =2.01 p = 0.45
(5.81)

VAiere M = the money stock, E = high employment expenditures, the
difference between trend and actual government expenditure, G =

the C3DP gap, the difference between trend GDP and actual GDP),
r = short term interest rate (Asia bond yield), P = (3P price
deflator, S - strikes, measured by days lost due to strikes
relative to the size of the civilian labour force, p®t = relative
price of energy, measured by the producer price of fuel and

related products and power, deflated by the business sector
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inplicit price deflator. While the equation performs well, i1t has

been corrected for autocorrelation. The correction, and the

manner in which 1t i1s corrected, will be one of the major issues

vhich will be considered 1n more detail later in this chapter.

Later literature considers further factors which are assumed to

have an iirpact on nominal i1ncome. McGibany and Nourzad (1985)

argue that there i1s a direct relationship between i1ncome tax

rates and the velocity of money. The authors base their arguments

on Holmes and Smyth (1972) vho claim that:

"Given the i1nportance of tax deductions at source, the flow of

receipts relevant to households®™ money holdings decision 1is

surely income after taxes, (personal disposable i1ncome) rather

than national 1ncome."”

(Holmes and Smyth (1972) p.-179

It follows that for a given national income, a reduction in taxes

increases personal disposable income. This, Ricardian equivalence

apart, leads to an increase 1n consunption, vhich 1n turn leads

to a rise in the demand for transaction balances. Accordingly in

the short run a reduction In taxes results 1In a decline i1In the

velocity of money. Hence a positive parameter on the standard

rate of tax i1s expected. It must be remembered that vhile the

decrease 1In the tax rate increases the demand for money balances

in the velocity ratio, the numerator for the most part does not

change, unless disposable income is used to measure transactions
so that taxation is taken into account. McGibany and Nourzad test

their hypothesis using quarterly data for the period 19481 to
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1981111.

3t9 Long Run Behaviour of the

The majority of the work reviewed so far, has concerned itself
with the velocity of circulation, 1in the short run. However,
over the last decade new work has considered the 1long run
behaviour of the velocity of circulation, that i1s the secular
behaviour of velocity. Figure 3.1 shows the stylized facts of
velocity M3 for the I*iited Kingdom using annual data for the
period 1870-1988, and this exhibits a U-shaped pattern. Bordo and
Jonung (1987) suggest that technical progress in the financial
sector during the process of i1ndustrialization of a particular

country accounts for this initial downward trend in velocity.

monetization financial
sophistication
and improved
economic
stability

Phase 1 Phase 2 Phase 3

Stage of economic development

Figure 37T
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During the 19th century, cash and demand deposits came iInto use
as a means of settling transactions, replacing barter, and
payments 1n Kkind. As monetization took place, demand for
transactions balances grew more rapidly than income, and velocity
declined. A corresponding influence on this fall in velocity was

the rise of the commercial banking system which gave the general

public deposit TfTacilities. However, with growing Tfinancial
sophistication velocity began to exhibit an upward trend by the

middle of this century. It is often suggested that this was due

to the development of a lairge number of close substitutes for

money, such as stocks, bonds, and other fairly liquid assets,
together with the advent of forms of payment not requiring money
balances, such as credit cards, electronic transfers and cash
management techniques. As Glower (1969) points out, the more
advanced the market economy becomes, the method of payment chosen
will be that with the lowest transaction costs. These changes
tend to reduce the transactions demand Tfor measured money.
Furthermore, with growing economic security and stability brought
about by the modern welfare state and policies VAlich were aimed
at maintaining full employment and providing free health care,
individuals felt i1t less necessary to hold money balances as a
contingency reserve against the unexpected. This upward trend in
velocity continued until 1980 when a shcu:p decline took place,
and the subsequent downturn has continued to the present day. It
has been suggested that there are two reasons for this fall in
velocity. First, Bordo and Jonung (1990) argue that i1t is due to

the deregulation of the banking syst«n, VAiich in turn led to

financial iI1nnovation. Banks, by paying interest on deposits and
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expanding the number of banking services available, made the
holding of money more attractive. This tended to raise the demand
for money and thus lower velocity. Second, Friedman (1987) and

Rasche (1989) suggest that the Tfall 1i1n velocity 1i1s due to

disinflation.

In view of the fact that direct measures of long run
institutional factors are unavailable, Bordo and Jonung (1987)
developed a number of proxy variables. The first of these i1s the
ratio of the number of people working in nonagricultural pursuits
{UHh) to the total numiber of people employed (L) used as a proxy

for monetization. This ratio will tend towards one as increased
monetization takes place. Therefore, we expect a negative
relationship with velocity. As the primary sector declines 1in
importance the demand for money will rise. Capie and Wood (1986)
suggest urbanization as an alternative measure to the share of
the labour i1n non-agricultural production. Tha.t 1s the share of
the population i1in major towns (PCMPT) . They argue that i1t 1is

possible that iIndustries in rural areas were slow to monetize,

so that the Bordo and Jonung measure may be misleading.

The second proxy employed is for the spread of commercial banking
\diich is measured as the currency-money ratio (CM), that is the
currency notes and coins in circulation outside the Bank of
England (C), divided by the total stock of money as measured by
M3. It 1s expected that the currency money ratio () will be
negatively correlated with the monetization of the economy, and

thus be positively correlated with velocity. Capie and Wood
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(1986) suggest that the currency deposit ratio iIs a better
measure than the currency/tnoney ratio because 1t 1is sharper
moving. They also 1i1ntroduce three additional nonetization

variables: the number of bank branches, VAiich will encourage
monetization, bank deposits per head, and the number of cheque

clearings per head.

The third proxy is the ratio of total non bank financial assets
to total financial assets (TNBFA/TFA), a measure for financial
development, VAlich 1s expected to be related positively to
velocity. Nevertheless, Capie and Wood (1986) have criticised
this measure of financial evolution. They argue that the growth
of non bank financial assets has been dominated by those assets
VAiich are not necessarily close substitutes for money. The
authors suggest that this variable be disaggregated. In the
personal sector they suggest the use of the growth of buirlding
society deposits, life assurance premiums, and pension funds.
Another area for consideration as a replacement for the original
vcUficUDle is the growth of government securities, together with

the i1ncrease of credit finance companies.

The final proxy 1is fTor economic stability, which should be
negatively correlated with velocity. Following Bordo and Jonung
(1987) this 1s measured as a six year moving standard deviation

of the annual percentage change 1n real income per capita. In

addition Capie and Wood (1986) use the percentage of (DP spent
on social services, defined as education, health, social

security, and unemployment benefits.
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Bordo and Jonung (1987) proceed to estimate two equations for the
Iftitted Kingdom using annual data: The Tfirst is the benchmark
equation VAirich is similar to the conventional equations discussed
above:
In Vt = Bo + Biln yt + it + B3 In(cycle)t + (3.24)
vhere BN Bj, BB >0
and vhere permanent income (OF) and an interest rate (@) jointly
determine the time path of velocity (v). The cycle variable which
IS measured as the ratio of real per capita income to real per
capita permanent i1ncome reflects the short run effects of
business cycles. The authors build \ipon the benchmark equation
to attempt to capture the role of institutional factors outlined
above. The second equation is a revised specification vhich takes
the form:
In Vt = Bo + Biln yt + it + BB In(cycle)t + B4(LNA/L)t

+ BS In(C/M)t + Bg In(TNBFA/TEA)t + B7 In YSD + e"t (3.25)
vhere B, B2, B3, By, Bg > 0, B4, B7 < O
and vhere LNA/L = the share of the Ilabour force 1iIn non
agricultural pursuits, C/M = the currency-money ratio, INBEA/TFA
= the ratio of total non-bank financial assets to total financial
assets, YSD = a six year moving standard deviation of the annual

percentage change in real per capita i1ncome.

In estimating the benchmark equation using annual United Kingdom
data for the period 1876-1974 and correcting for autocorrelation

using the Cochrane-Qrcutt method AR(2), Bordo and Jonung obtained

the following results:
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InVt = 0.094 + 0.0651 Iny* + 1.651 it + 0.650 In(cycle)t (3.26)
(0.095) (0.419) (3.352) (3.287)

R2 = 0.907 s.e. = 0.05 D.W.=1.790 p=0.939

(t statistics 1n parenthesis)

All parameters are of the correct sign, but vdiile the parameters
on the short term 1interest rate and the 1log of cycle are
signhificantly different from zero at the 95% significance level,
the parameter on the log of permanent 1ncome (and the constant)
i1s not significantly different from zero. An of 0.907 suggests
quite a good Tfit, but 1t 1s a relationship vhere just two
regressors play a significant part. The Durbin-Watson statistic
suggests that the autocorrelation has been corrected. Some more
general criticisms of Bordo and Jonung®s work will be considered
iIn a moment, but First let us consider their expanded equation.
Once again i1t i1s based on annual data for the lkiited Kingdom for
the period 1876-1974 and has been corrected for autocorrelation.

The results were as follows:

In Vt = -0.3950 + 0.1971 In y + 2.497 1t + 0.7970 In(cycle)t

(0.344)  (1.240) (5.014) (4.588)
- 6.271 In (im/L)t + 0.211 In (C/M)t + 0.746 In(TNBFA/TFA)t
(2.313) (2.167) (3.107)
- 0.0341 In YSDt (3.27)

(2.059)
R2 = 0.931 n = 98 s.e. = 0.043 D.W. = 2.081 p=0.925
All parameters auwre of the correct sign. Nevertheless, the
constant and the coefficient on permanent 1i1ncome Tail to be
significantly different from zero. The adjusted R 1s Tairly
good, and the serial correlation has been corrected. However, a
lack of statistical tests makes full analysis of their results,

without re-estimating the model, 1i1mpossible. We now turn to a
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geneira.l criticisin of Boirdo snd Jonung®"s empirical woirk. Given
recent advances i1n econometric methodology we can raise a number
of econometric objections to the manner i1n which the authors
proceed with their estimation. The first problem was the severe
positive serial autocorrelation In the residuals of the ordinary
least squares estimation, which they chose to correct using the

Cochrane-Orcutt technique.

Hendry and Mizon (1978) suggest that serial correlation i1n this
context may be evidence of model mis-specification. The second
problem is that i1t i1s now clear that many economic time series
contain a unit root (see Nelson and Plosser (1982)), wvdiich,
according to certain authors, include the 1ncome velocity series.
(see Gould and Nelson (974) and Gould et al. (1978)). As a
result of these and similar observations, 1t iIs argued that time
series with a unit root are best analyzed i1in fTirst differences
or rates of growth, rather than levels. Raj and Siklos (1988) re-
estimated Bordo ~nd Jonung®"s equations in first diffsrences and
found evidence unfavourable for the institutional hypothesis.
However, attempting to model the dynamics at this stage may
merely serve to obscure the set of explanatory variables vdiich
Is sufficient or necessary to adequately model the series. IT a
valid dynamic i1todel of the velocity of circulation is to exist
It must contain a set of variables which satisfies the tests of
cointegration vdiich acre applied at the 1initial part of the
estimatic” procedure. Indeed, even Raj and Siklos ((1988) neglect

to add the conditions outlined above and this may lead to

spurious regression problems and to equations vdiich may not be
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structurally stable, as suggested by Granger and Nevbold (1974) .
This leads us to the general criticism that previous literature
fails to take account of the developments iIn cointegration and
error correction models, the two exceptions being an ui”™jublished
working paper by Siklos (1989), and Siklos (1993) . These

arguments aure considered more fully i1n chapter five.

3.10 Financial Innovation

As discussed eaurlier, one possible reason for the downturn 1in
velocity since 1980 has been financial 1nnovation, Tfollowing
deregulation of the baulking system. A TfTull review of 1issues
concerning financial i1nnovation is given in Podolski (1986), and
more recently by Arestis et al. (1992) . According to Johnston
(1984) there are two approaches 1in dealing with financial
innovation i1n enpirical work. The Tfirst i1s to redefine the
dependent vauriaGDle by i1ncluding new money substitutes 1i1n the
definition of money. Tbiis will be dealt with comprehensively in
chapter fTour wvdien the different definitions of velocity are
considered. The second approach i1s to iIntroduce new "iInnovative
variables™ among the regressors. These i1nnovation variables are
designed to convey developments 1n the payments and transaction

syst«n. It i1s this issue v~ch i1s of concern here.

The first financial i1nnovation variable to be considered is the
number of automatic teller machines or cash dispensers. lhese
increase personal accessibility to mcxiey vdien banks are closed,
or crowded, and in locations away from bank branches such as

shopping malls and sph)erstores. Johnston (1984) is uncertain vdiat
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the i1nplications have been on personal sector cash holdings. In

some instances they encourage greater use of cash i1n making

transactions. However, equallyvalid is the view that individuals

may reduce the average i1nventory of cash vdiich they hold. So the

expected sign on this pau:aroeter is unclear.

The second financial 1nnovation variable i1s the number of credit

cards. These have risen rapidly since their iIntroduction, apart

from a slight decline in the early 1990s following the

introduction of an annual charge. A credit card concentrates a

number of transactions iInto one single monthly payment, v~ch 1is
usually settled by a transfer and not cash. Therefore Individuals

tend to economise on cheques, and thus average holdings i1n cheque

accounts and cash holdings. In consequence this leads to a

reduction i1In the demand for money, and an 1iIncrease 1In the

velocity of money. Thus a positive relationship 1iIs to be

e3yp>ected.

The third 1nnovation variable concerns the growth 1n the number

of Bank current accounts and Building Society share accounts

since the Second World War. One reason for this has been the move

away from wage and salary payment by cash towards cheque and
electronic transfers. According to Johnston (1984) cash payments
accounted for 75% of wage payments 1n 1960. However, by 1981 this

had fallen to 44%, vAiereas credit transfer of wage payments rose

from 15% to 38% during the same period. Furthermore, a cheque can

be seen as a close substitute for payments in cash particularly

where large amounts are concerned. The Bank of England (1982) has
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attempted to measure the influence of unemployment on the volume
of vages paid in cash. As unemployment rises the demand for cash

balances to pay errployees falls. All the above arguments decrease

the need for cash balances, and thus a positive relationship with

velocity 1s to be expected.

The fourth new variable is the Interest rate ratchet, defined as

the previous peak level of iInterest rates. Goldfeld (1973)

suggests that there are fixed costs with altering cash management

techniques. Economic agents will only change to more efficient

cash management techniques vdien 1t i1s worthvAiile, for instance

VAien interest rates rise to new high levels. However, these new

techniques may not be abandoned vAilen interest rates subsequently

fall. Goldfeld (973) thus suggests that there

effect 1n the demand for money,

IS a ratchet

and argues that a sinple way to

measure this phenomenon i1s to use the previous peak level of

interest rates. Here, a positive relationship Is to be expected.

The final aurea concerning the financial innovations VAilich have

been taking place, 1is the rapid growth of the stock market, and

in pcirticular the growth of electronic trading. This has made the

role of the Stock Market more 1iImportant 1iIn recent years.

According to Friedman ((1988) the role of the stock market 1in

affecting velocity has to be taken 1nto account i1in two ways: (@

treating the volume of financial transactions created by the

market as an aurgument in the demand for money function, on the

principle that these transactions will "absorb"™ money, and hence

reduce 1i1ncome velocity and () by following Hamburger (1966,

68



1977) and tcGcing the eaumings or dividend yield on securities as

cui alternative measure of return to tnoney in the i1ndividual-'s

portfolio.

Friedman (1988) also argues that there i1s an inverse relationship
between stock market prices and monetary velocity. He suggests
that this can be rationalised in three ways: (@) A rise in stock
market prices means an increase in nominal wealth and given that
there i1s usually a wider fluctuation 1In stock market prices than
in income, also i1n the ratio of wealth to income. The higher
wealth to 1ncome ratio will be reflected 1In a higher money to
income ratio and thus a lower velocity, (@ a rise i1n stock
market prices reflects an iIncrease in the expected return on
risky assets relative to safe assets. Such a change i1n relative
valuation may not be accotipanied by a lower degree of risk
aversion or greater risk preference. Indeed the resulting
increase 1n risk could be offset by increasing the weight of
relative safe assets 1In an aggregate portfolio, (©) a rise 1in
stock market prices may imply a rise in nominal volume in value
terms of financial transactions, increasing the demand for money

to undertake such transactions.

In order to measure the iInfluence of stock narket behaviour on
the velocity of circulation a number of iIndependent variables
have been suggested by enpirical work. These i1nclude real stock
market price. Financial Times earnings yield, and the ratio of
Treasury Bonds Long to Short rates. All three variables will be

considered 1n subsequent chapters.
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Oancluaion

This chapter has revealed that the velocity of circulation of
money - at least i1In the short run - can be sensitive to a large
number of factors. Given that velocity i1Is measured as a ratio of
two 1Important macroeconomic variables this 1s not entirely
surprising. However, 1t makes any atterrpt at modelling velocity
a very difficult task. On the one hand there are those structural
variables which determine the long run behaviour of velocity.
These can be divided into three types. The use of monetization
variables, epitomizes the period vdien the demand for transaction
balances grew more rapidly than i1ncome. The financial
sophistication variables representing the development of a large
number of close substitutes for money such as stocks and bonds,
and payment methods not requiring currency. The latter are being
further represented by the Tfinancial 1nnovation variables.
Finally, there are those variables associated with the short run
dynamic behaviour of velocity. These can be further divided into
demand for money variables - interest rates, wealth, and prjce
e:g)ectations - and those affecting nominal 1income - Tfiscal

policy, labour strikes, and foreign energy and raw material

prices.

However, before we can construct an econometric model of velocity
behaviour, we need to address the definition of those variables
outlined 1n this chapter, In particular we need to examine the
measurement problems i1n relation to the velocity variable, what
constitutes money and vhat i1s the most appropriate measure of

transactions. First we consider the advances which have taken
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of the Methodol
the Advent of Qoj

4.1 Introduction

As discussed earlier, the most comprehensive empirical work on
income velocity is Bordo and Jonung (1987,1990) . Yet given recent
developments in econometric methodology, in particular
cointegration, their results are open to question. This chapter
chcirts the advent of cointegration, and introduces the estimation

strategy to be used iIn this thesis.

4.2 Background to Cointegration

There have been perhaps three major developing themes in
econometric analysis in the last decade, vhich led ultimately to
the advent of cointecpration analysis; spurious correlation;
stationarity; and error correction models. Consequently the
reliability of much of the earlier empirical work on the velocity
of circulation may be in doubt. It is the consideration of this
possibility, that i1s one of the main thanes of this thesis. Let

us consider briefly each of the areas outlined above

The fact that there i1s a high correlation between two variables,
does not necessaurily mean that there exists a ca\xsal relationship
between them. There needs to be some economic meaning to the
relationship. For example Hendry (1980), found that there was a
statistical relationship between rainfall and inflation. There
iIs of course no theoretical reason for this being the case, and
such relationships, lead to vhat 1i1s Kknown as spurious

correlation. One reason for two variables being highly correlated
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in this way, 1is vaien they both share a common trend. Another,
suggested by Granger and Newdcld (1974) i1s the presence of
autocorrelated disturbances, vhich 1leads to 1) 1i1nefficient
estimates of the regression coefficients, 11) sub-optimal
forecasts and 11i1) 1invalid standard statistical significance

tests.

The second development 1s derived from the time series
literature, and concerns the concept of stationarity. A
stochastic process i1s said to be stationary, 1f the joint and
conditional probability distributions of the process are
unchanged through the passage of time. In practice, according to
Spanos (1986, pp-137-140), a stochastic process i1s said to be
stationary i1f 1ts means and variances aure constant over time, and
the covariances between subsequent time periods, depends only on
the gap between these periods. In reality very few time series
are stationary, and many have trends, leading to the problem of
spurious correlation discussed above. However, a nonstationary
series can be transformed iInto a stationary one by differencing
d times, and vdien stationarity 1is achieved the variable 1iIn
question i1s said to be iIntegrated of order d. A series 1Is said
to be iIntegrated of order one, 1 (@), if 1t has to be differenced
once before stationarity is obtained, or order two, 1@), if it

has to be differenced twice before stationarity is achieved.
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The last developrnent concerns the concept of error correction
models. Here econometric modellers are concerned not only with
the dynamics of the short run, but also 1n the long run steady
state relationship. Hence, while the short run dynamic model may
have rates of growth, and a generous lag structure, 1in the long
run the rates of cprowth cure zero or non-zero constants, the lag
structures disappeaur, and the model i1s solved in levels. Thus the
long run model i1ntroduces a theoretical foundation to the short

run dynamic model.

4.3 Oolntegration

The 1dea of cointegration was Tfirst introduced by Granger and
Weiss (1983), and development continued i1In Engle and Granger
(1987). If two series are cointegrated there exists an error
correction model VAiich can potentially 1Inprove short run
forecasts, but vAlich particularly affects the quality of long run
forecasts. The general approach to cointegration followed in this
thesis 1s the Engle and Granger (1987) two-step-method, together
with subsequent developments by Johansen (1988), as discussed
later. The i1nitial step 1s the estimation of the 1long run
equilibrium relationship, the second step the estimation of the
dynamic short run relationship. In order to carry out the two-
step-method, we Tirst consider the degree of 1integration of
individual variables VAiich cure proposed for the cointegrating or
long run equation. It is possible that two variables Xi and X2
vdiich are both i1ntegrated of the same order, give rise to a
linear combination with stationary residuals

e = XI - Xxa “4.D)

that 1s integrated of degree zero, iIn other words e i1s I (0). In
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such a case we say that Xi and Xa are cointegrated. This concept

can be extended to a multivariable model.

IT there are only two variables in the long run equation, that
iIs the dependent variable and one independent variable, both must
have the same order of integration. However, i1f we have more than
one independent variable the order of 1i1ntegration of the
dependent variable cannot be higher than the order of Integration

of any one of the explanatory variables.

The next task i1s to derive and estimate the long run equation,
and test for stationarity of the residuals VAiIiIch iIs necessary if
the variables i1n question are to be cointegrated. Finally, we
estimate a short-run dynamic equation, using the lagged residuals

of the long run equation as an error correction term.

One major problem with the multivariable Elngle and Granger two-
step-method is that of uniqueness. To avoid this identification
problem, a test iIs required to determine how many cointegrating
vectors there are for a set of variables. The test usually used
in general modelling strategy is that given by Johansen (1988)
vdiich 1s used to (1) determine the maximum number of
cointegratii”™ vectors for the variables of interest, and (i1) to
obtain the maximum likelihood estimates of the cointegrating
vector and adjustment peirameters. Johansen (1988) achieves this
by using canonical correcting methods and utilising the eigen-
values and eilgen-vectors given by the matrix of correlation

coefficients. It i1s this approach vhich i1s used iIn this thesis.
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A Tfull review of cointegration for applied economics can be found

in Rao (1994) .
a.a Rah™"IMnatiQti Strategy

The overall conceptual approach to econometric modelling follows
the L.S.E. tradition, using the general to specific methodology
(see Hendry, Pagan and Sargan, 1984). At the heart of this
approach i1s the i1dea of the data generation process, which i1s a
general statement of the joint probability distribution of all
possible variables. However, the data generation process contains
far too many variables than can be dealt with efficiently or are
of interest theoretically. Therefore a selection process 1is
undertaken to produce a subset of variables of interest. Some
variables are disregarded given the problem being considered. In
consequence a simplified theoretical model 1i1s derived for

estimation purposes, and the proposed functional form is chosen.

The next step 1s to consider the time series properties of the
proposed varialDles, and check their order of integration.
According to Holden and Thompson (1992) tests for stationarity
fall into three categories; 1) i1nformal examination of
correlograms; i) Durbin-Watson statistical tests; 1)
regression based t-tests, usually given the name of Dickey-Fuller

tests.

The Tirst category of tests 1is derived from the time series
literature, and uses a correlogram graph. If the autocorrelations

die away rapidly as time increases, then it is likely that the
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series 1Is stationary. However, i1f the autocorrelations are non
zero after a number of lags, then the series 1s probably not
stationary. If this i1s the case, the series is differenced, and
the graph 1is examined for a second time, and so on, until
stationarity 1s achieved. The major problem 1is that of
subjectivity, and for this reason the correlogram test will not

be used 1In this thesis.

The earliest type of second category tests was suggested by

Sargan and Bhargava (1983) . They propose that the variable
concerned 1s regressed on a constant, such that:

Yt = ao (4-2)

and then examining the cointegrating regression Durbin-Watson
statistic (CRDW), vdiich is given by:

a?bDW = I(et-<et-1)YYI & 4.3

v~ere et 1s the residual. If the 0?DW is close to zero, then Y 1is
not stationary. Sargan and Bhargava (1983) produce tables of the
relevant critical values, (see appendix B). If the calculated
CRDW 1s greater than the tabulated critical value, then we

conclude that Y is stationary.

An alternative literature provided more sophisticated tests, and
these cure commonly known as Dickey-Fuller statistics. These tests
are conducted within the context of three types of generating
process of a univariate series. First the mean of the series 1is
zero, SO

Yt = «lYfi + Ut (4.4)

Second the mean of the series IS non-zero
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Yt = «0 + «lIYt-i + "W (4.5)

Third the mean of the series 1s non-zero and there i1s a time
trend

Yt = tibo + tavtl + yT + Ut (4.6)

The tests are designed to ascertain vdiether the value of t iIs
equal to 1, i1n vaiich case Y is not stationary, or less than 1,
in vdiich case the Y series i1s stationary. An alternative way of
expressing (4.4) is the following:

Yt - Yc-i = («1-1) Yti + Ut (4.7)

valich can be rewritten as:

AYt = PYt-1 + Ut

v~ire P = (@a-1l), and test of vdiether ai=l becomes a test of
VAiether p = 0. Unfortunately the ordinary least squares estimate
of p may be substantially biased iIn an autoregressive equation,
and according to Qiaremza and Deadman (1992) Ilittle is known
about the distribution of the Student t-test vdiere the variable
Yt 1s nonstationary. Therefore i1t 1s necessary to use special
modified t statistic tables produced by Fuller (1976) . The null
hypothesis i1s that Yt is 1 (1), and this hypothesis is rejected if
the conputed t value 1s larger 1i1n absolute terms than the
critical value fTor statistic T {T representing the modified t
statistic) . Rejection of the null hypothesis i1nplies that Yt is
1(0). Acceptance of the null hypothesis inplies that Y 1i1s a

random walk without drift.

A similar test can be performed on a variable vhere the mean of

the series i1s non-zero. (4.5 1s rewritten as:
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AYt = tto + PYt.i + Ut (4 gj

Coitparison 1s made between the t value for p and the critical
value for r in tables 8.5.1 and 8.5.2 in Fuller (1976, pp- 371
and 373) . The null hypothesis is that the series i1s 1 (1) and this
IS rejected 1T the value of the t statistic i1s a larger negative
value than the tabulated one. If we cannot reject the null
hypothesis, this inplies Yt 1s a random walk with drift. We can
check the presence of drift by estimating AY on a constant and
performing a standard t test on the constant. Furthermore it
should be noted that according to Dolado and Jenkinson (1987),
vdien drift is present the normal distribution rather than the

special Dickey-Fuller statistics should be used.

Similarly the same test can be performed vhere the mean of the
time series is non-zero and has a time trend. @ .6) is rewritten
as:
= «@ + PYt-i + yT + Ut (4.10)

Once again we conpare the t value for p with the tabulated values
given in Fuller (976) . As i1n the previous exanples, the null
hypothesis 1i1s that Yt is 1 (@) and this 1i1s rejected if the t
statistic conputed has a larger negative value than the critical
value. This test requires y, the coefficient on T, to be zero.
We test for this using a standard F test that both p and y are
zero. The estimated value of F 1Is then conpcured with the critical

value for #3 contained in Dickey and Fuller (1981, pp. 1062-1063).

Unfortunately there is a problem with the basic Dickey-Fuller

(OF) tests. The estimated residuals are not free from
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autocorrelation, and this i1nvalidates the tests. Consequently
they are not used iIn this thesis. However, this problem 1is
overcome by introducing the lagged dependent variable into the
equation, and this approach i1s called the Augmented Dickey-Fuller
Test (ADF). This gives the equation:

AYt = G0  Pt-i ce. + AJJAYEN + N (4.12)
The number of lags 1s equal to that vhich eliminates
autocorrelation from the residuals, vhich can be tested using the
standard Lagrange-Multiplier (IM) test. One problem with the
Augmented Dickey-Fuller (ADF) statistic i1s that the inclusion of
the lagged values of AY results 1n a loss of degrees of freedom,
but with over one hundred and twenty annual observations this 1is
not a major problem 1In our case. The Augmented Dickey Fuller
regression i1s estimated for each variable and the corresponding
statistics confuted. These are used to established the type of
series using the excellent sequential method suggested by Holden

and Perman ((1994) .

According to Perron (1989), unit roots vhich do not take 1iInto
account the possibility of structural breaks may have low power.
Therefore, the procedure developed by Perron (1989, 1994) to test
for unit roots in the presence of possible structural breaks 1is
used for each variable. The detailed e>q)osition of this procedure

is left until chapter seven.

As Holden and Thompson (1992) point out in reviewing a general

modelling strategy for the Johansen procedure for determining the
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number of cointegrating vectors:
"Usually only 1(1) variables will occur 1n any long-run

relationship"

(Holden and Thottpson, 1992, p.35)

As Engle and Granger (1991) further observe:
"Often researchers would like to include i1In the cointegrating
relationship variables VAiich are not 1(1). In principle,
inclusion of a stationary variable is prohibited”

(Engle and Granger, 1991, p.14)
In consequence, those variables vhich sure not 1(1) are rejected,

and the model (s) for estimation further simplified.

Before applying Johansen"s estimation procedure, i1t IS necessary
to determine the lag length k of the VAR (vector autoregressive

model) . According to Sedgley and Smith (1994) :

"this should be high -enough to ensure that errors are
approximately vdiite noise, but small enough to enable estimation™
(Sedgley and Smith, 1994, p.l141)
According to Perron (1994) there i1s evidence to suggest that data
dependent techniques to select the lag parameter k gives test
statistics vdiich have better properties, that i1s stable size and
higher power, than a fixed k a priori. There are three methods
of choosing lag length. The Tirst i1s the Akaike Information
Criteria (AIC), vdiere k 1s chosen by selecting the lag length
vdiich minimises the value of the test. However, Perron ((1994)

criticises this method:
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"Data-dependent methods based on information criteria, such as
the tend to select very paursimonious models leading to
tests with sometimes serious size distortions. This finite sanple
performance i1s consistent with our findings that the use of an
information criterion leads to a selected value of k that
increases to infinity, as T [the sairple size] increases, only at
rate log (T), a very slow rate. These theoretical results are 1iIn
accord with the enpirical results.... based on the A_1.C. lead
to very small values of k being selected (typically Oor 1). This
suspicion about the performance of data based methods used by the
A.1.C. 1s reinforced by the fact that often the estimated
residuals exhibit serial correlation.”

(Perron, 1994, page 139)
An alternative i1s to use sequential F tests. Initially a large
value of k i1s selected and the following equation iIs estimated:
Yt = E + Iive=i + ... + + DYtk + €t (4.12)
This specification i1s reestimated for ever smaller values of k.
The Iikelithood ratio tests are then used to ascertain the
smallest 1lag Qlength VvAiich i1s acceptable. Finally there 1is
Perron®s (1989) recursive t-statistic procedure. This:
" uses a general to specific recursive procedure based on the
value of the t-statistic on the coefficient associated with the
last lag 1n the estimated autoregression. More specifically, the
procedure selects that value of k, say Kk*, such that the
coefficient on the last lag 1n an autoregression of order k* is
significant and that the coefficient on the last lag i1n an

autoregressive of order greater than k* is insignificant, rp to
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some maxiitium order kiiBx selected a priori."

(Perron, 1994, page 138)
This i1s the procedure adopted by this thesis. To confirrn residual
v iiteness, standard serial correlation tests and A_LD.F. tests are

Ccurried out.

It should also be noted, that the smaller the sample size and the
higher th™ number of Independent variables, the smaller will be

the degrees of freedom, and the power of the Johansen tests will

be reduced.

Once the lag length is determined, the next step iIs to use the

Johansen cointegration LR tests based on the maximum eigenvalue

of the stochastic matrix, and on the trace of the stochastic

matrix, to determine the number of cointegrating vectors. However
the two Johansen test statistics may give conflicting results.

According to Johansen (1991) this disagreement i1s due to the

conplication the test statistics face VAien the cointegration

relationship is quite close to the nonstationary boundary. He

further suggests, that the ambiguity of the test statistics in

enpirical work i1s due to the slow speed of adjustment to the

hypothetical equilibrium state. This may be due to high

adjustment costs, regulations, or short run effects vAuch keep

the process away from the equilibrium path. Johansen and Juselius

(1992), argue that the final number of cointegrating vectors

vdiich aure acc”™ted i1s determined by three factors, the formal
test results outlined above, the estimated coefficients obtained,

and the grajdis of the long-run relationships.
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The formal Johansen tests establish the possible number of
cointegrating vectors. The next step 1s to estimate these
vectors. The estimated normalized parameters of these vectors,
their sign, size and relationship with economic theory are then
ed))lained. The vector must also satisfy the restrictions of
economic theory. Using the likelithood ratio statistic suggested
by Johansen (1988), 11t is possible to check that all parameters
are significantly different from zero. The statistic 1s
cotrpared with i1ts 5% critical value. If a vector passes all of
these tests, i1t 1s selected as a candidate for the long run
cointegrating vector and 1its lagged residuals are used as an
error correction term in the short run dynamic equation. If more
than one vector 1is suitable, then i1t may be possible to solve
this dilemma by considering the graphs produced by the residuals
of these vectors. These are i1in two forms”. First P "iXtdescribes
the actual deviation from the equilibrium path as a functicai of
short run effects. Second, the graph of the cointegrated
relationship corrected for short-run dynamics, P"IRKt* According
to Johansen and Juselius (1992) the latter are of more use, fTor
they i1llustrate the ability of the model to move towards the
equilibrium state space, although this may never occur given a
variety of exogenous shocks. If graphical interpretation cannot
resolve the dispute between vectors, es”rimentation with short
run dynamic equations cuid consideration of theirr performance is
cuiother path to follow. If no vector passes the above tests, the
basic model 1is sittplified until either no or aceptable long run

cointegrating vector is found.
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Once the long run cointegrating vector has been established, one
proceeds to estimate the short run dynamic modeP, using ordinary
least squares, with the lagged values of the residuals for the
spprppriate vector, 1included as an error correction mechanism.
This should appear with a negative sign on their coefficient.

According to Holden and Thoirpson (1992) :

»IT economic theory suggests that any additional variables affect
short-run behaviour, these can be added at this stage”

Holden and Thompson (1992, p.36)

Nevertheless, there are rules governing their order of

integration, as Holden and Thonpson further state:

"It 1s also permissible to incorporate lagged fTirst differences
of other 1(1) variables suggested by economic theory. These
variables will have a short-run 1i1mpact on the relationship
between X and Y but will not occur 1in the co-i1ntegration

regression”

Holden and Thompson (1992, p.29)

In estimating the short run equations, the econometric
methodology suggested by Hendry®"s work, (see Hendry, Pagan, and
Sargan, 1984), will be used, that is from the general to the
specific. In other words, a general model 1s adopted with a
generous lag structure, vdiich i1s simplified with the help of
statistical tests, until an acceptable specific (parsimonious)

model 1is derived. In estimating the relationship the procedure
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adopted in MICROFIT 3.0 will be used, (see Pesaran and Pesaran,

1987 and 1991) . We therefore use in a consistent way the barrage
of diagnostic tests available. These tests including the Durbin-
Watson statistic and Durbin®s h statistic for autocorrelation.
Godfrey"s test of residual serial correlation (Fi), (see Godfrey
1978a, 1978b) . Ramsey®"s RESET test of functional form, (FjJ), (see
Ramsey 1969, 1970). Jarque-Bera"s test of the normality of
regression residuals, &'"(2)), (see Jarque and Bera (1980); Bera

and Jarque (1981)). Finally a test for heteroscedasticity, F3.

Where observations allow, two further tests are computed. The

Predictive Failure Test (F4), a test of adequacy of predictions,
(see Chow(1960), Salkever (1976), Dufour ((1980), Pesaran et al.

(1985)) . The Chow test of the regression coefficients (F5 . (Chow

(1960), Pesaran et al (1985). In cases vhere the tests suggest
the presence of a problem, the specification will be re-examined
until an acceptable model 1i1s arrived at. In addition, a plot of

actual and predicted values, together with a graphical

representation of the residuals are examined, and the reason for

any outliers considered. One of the main concerns of this thesis
IS parameter stability. An 1initial method 1s to use the
techniques for testing the constancy of regression relationships
over time suggested by Brown et al. (1975). These are usually
shown in the form of two graphical representations. The first of
these i1s a plot of cumulative sum of recursive residuals, with
a pair of straight lines drawn at the 5% level of significance.
IT these cure not crossed the null hypothesis that the regression

model 1s correctly specified i1s accepted. This indicates that

there are no systematic changes iIn the regression coefficients.
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The second test i1s a plot of cumulative sum of squares of

recursive residuals, together with a pair of straight Ilines

r*resenting the 5% critical values of this test. If neither line

iIs violated, the null hypothesis 1s accepted that there 1s not
a sudden departure from constancy of the estimated regression

coefficients. |If either CUSUM test suggests a problem 1t 1is
possible to check each coefficient individually using plots of

the recursive coefficients for the variables i1n the regression

equation one at a time to see VAiere the problem lies. In order

to consider parameter stability still further, the conplete

estimation strategy 1s repeated for two sub periods 1870-1946

(falling 1ncome velocity) and 1950-1991 (rising income velocity) .
With the ettpirical work at hand an evaluation of hypotheses and

theoretical model 1s undertaken.

4_R Summary

Much of the econometric work in previous literature iIs now 1In
doubt, given the advent of cointegration. This chapter has
considered the concept and developed an estimation strategy to

test the hypothesis stated earlier. Nevertheless, before

empirical work can tadce place, 1t 1s necessary to define the

concept of velocity more clearly.
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5.2 Velocity - The.

The empirical work reported in this thesis employs various forms

of national 1ncome resulting In various measures of velocity.

Indeed, following Rasche (1987), initially. Net National Product

(NNP), Gross Domestic Product (Average ~feasure) (C3DPA), Total
Final E:qg)enditure (TFE), and Personal Disposable

will be used.

Income (PDY)
On the vdiole the adopted measure relies on the

output approach, vhich measures transactions iIn terms of the

value-added by each of the various sectors of the economy. In

aggregating over the vdiole economy, each firm"s value-added 1is

being used - this being the value of i1ts output minus the value

of the I1nputs that 1t purchases from elsewhere. However, we will

also be concerned with measuring transactions directly, that is

adopting an approach which, because of the unavairlability of

official data, has been rather neglected. Nevertheless, as we saw

in chapter two the concepts of transactions velocity and income

velocity were at the heart of the argument between the "motion

theorists™ vailo suggest a purely mechanical notion of velocity,

that i1s the relationship between distance and time, and the 'cash

balance theorists" vdio argue that the size of cash balances held

IS not dependent on the properties of coins, but on the need for

money at any given time. In consequence, the velocity of

circulation of money is inversely proportional to the demand for

money balances.

It 1s also of 1Interest to consider a broader measure of

transactions, because it gives us the opportunity to distinguish

those transactions which are associated with final goods
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and services and, thus, closely related to the level of national
income, and those "lich are jJust related to financial
transactions. The latter often permit a huge turnover on quite
small balances, so that the transactions velocity of circulation
Is very much larger than if these were excluded. Furthermore, the
velocity of business deposits, and therefore aggregate velocity
will be 1nfluenced by variations in the velocity of deposits used
by business for financial transactions. Therefore TfTluctuations
in Tfinancial transactions will cause changes 1In velocity
independently of changes i1n the production of goods and services.
In Keynes®"s (1930) view, income and transactions velocities will
often deviate given a fTixed money supply, because this may be
used to Tacilitate financial transactions, vhich are highly

volatile and speculative 1n nature. As Keynes (1930) states:

"the volume of trading in financial instruments ... i1s not only
highly variable but has no close connection with the volume of
output vhether of capital goods or of consumption goods; for the
current output of Tixed capital 1s small ccxipared with the

existing stock of wealth, ~lich In the present context we will

call the volume of securities ... and the activity with vdiich

these securities are being passed around from hand to hand does

not depend on the rate at VAiich they are being added to."

(Keynes (1930) p.222)
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Indeed Fisher (1911) distinguishes between the two types of

transactions:

MV = PTi + PTj (5.1)
or

V = PTi/M + PTa/M G-2)
or

V = V" + (5.3

VAiere M = the stock of money/ P = the price level, Ti = goods and

services transactions, Ta = financial transactions, V = total
velocity of circulation, = the velocity of circulation of
goods and services, = the velocity of financial transactions.

However, the problem remains of how to measure transactions, vdien
no official statistical data are available. Furthermore as

Howells and Biefang-Frisancho Mariscal (1992) point out:

"A measure of total transactions has to 1i1ncorporate all
intermediate transactions (for raw materials, peuit TfTinished
goods); all transactions i1n second hand goods (including much
spending on house purchase in the UK) and by far the greater pau:t
of financial and speculative transactions.™

(Howells and Biefang-Frisancho Mariscal ((1992) p.373)
There have been two approaches i1n the literature to measuring
transactions. First, Cramer (198la) provides a framework from
vdiich rough estimates of the total volume of transactions in the
Uhited Kingdom can be derived, by distinguishing between
different types of transaction. Second, Keynes ((1930) uses the
total value of cheque clearings as an estimate of the number of

total transactions i1ncorporating all intermediate transactions.
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This viork vias extended more recently by Howells and Biefang-
Frisancho Mariscal (1992) who construct a transactions velocity
series for the United Kingdom using bank clearing data. Below we

consider both methods.

5.3 The Approach tjo the ~airrement of

Cramer (198la) estimates three conponents of PT without
distinguishing between the price level and the volume of trade
with all transactions being measured in current prices. The three
categories are as fTollows: () current transactions, which
include all transactions which are related to production, income,
and expenditure, (1) transfers, that is transfers of the private
sector, public sector, and from Central Government to local

Government, and (111) asset and portfolio adjustment. Total

transactions is defined as follows:

TT = CT + TF + APA (5.4)

VAiere TT = total transactions, CT = current transactions, TF =
transfer transactions, APA = asset and portfolio adjustment
transactions. Let us consider each group individually. For full
definitions, see appendix A. The fTull statistical data for the
period can be found in the appendix C. This contains over sixty
variables, more than seven thousand observations, and took nine
months of work using the London School of Economics archives to

complete. A Tull description of the methodology and techniques

used to construct the transactions variable can be found 1iIn
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chapter six. We return to consider the data, 1n detail later, but

first let us consider an alternative method of measurement.

R.4 The i1roYnaa. Howalls & Biefana-Frilsancho Mariscal
Approach to the M»«am-Pmenfc of Transactions

Howells and Biefang-Frisancho Mariscal (1992) fTollow Keynes
(1930) and use bank cleaurings as a method of generating a
variable for transactions. In the 1930s 1t was Tfairly

straightforward to use bank clearings, as the only real
alternative was the use of currency. However, today members of
the Association of Payments Clearing Systems (APACS) use a

variety of payment methods, both physical and electronic.

The value of i1nterbank clearings can be divided into three main
categories: () bulk paper clearings: (@ high-value clearings
(Town and CHAPS) : and (@@ electronic clearing (BACS Banks
Automated Clearing System), used for regular transfers, wages,
mortgage payments, and local taxes. As Howells and Biefang-
Frisancho Mariscal wish to find a measure of personal sector
transactions, they exclude Town Clearing (TOWNCL) because this
iIs dominated by same day settlement for financial transactions
between financial institutions. They also exclude CHAPS (Clearing
House Automated Payments System) because this involves large
financial sums over one hundred thousand pounds, usually
involving house purchase and other large financial transactions.
Therefore their definition of transactions becomes:

HBCLEAR = TBCLEAR - TOWNCL - CHAPS + ELECLEAR (5.5

vdiere HBCLEAR = Howel Is and Biefang-Frisancho Mariscal definition
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of personal sector transactions, TBCLEAR = total bank clearings
(excluding electronic clearing and credit clearing), TCWNCL =
town clearing, CHAPS = Clearing House Automated Payments System
transactions, ELECLEAR = BAGS, Banks Automated Clearing System,

clearings.

We modify Howells and Biefang-Frisancho Mariscal®s definition of
personal sector transactions by adding electronic clearing
(ELECLEAR) , sO that:

CTBC = TBCLEAR - TCWNCL - CHAPS + ELECLEAR (5.6)

VAiere CTBC = current transactions (bank clearings) .

In addition, we introduce financial sector transactions, measured
as:

FTBC = TOWNCL + CHAPS G.7D

so that total transactions based on bank clearing data becomes:
TTBC = CTBC + FTBC (5.9)

vhere TTBC = total transactions (bank clearings), FTBC =
financial transactions (bank clearings) . As Howells and Biefang-
Frisancho Mariscal (1992) point out, bank clearings are not a
perfect measure of transactions, because by definition they
exclude all those transactions \({diich are carried out with
currency, VAlich probably were still very 1i1nportant at the
beginning of our sairple period at the end of the nineteenth
century. Therefore, the measure used 1i1s Ilikely to be

an

understatement of the true value of transactions. However, i1f one
assumes that since the Second World War the currency element has
declined as individuals acquired clearing accounts, then the

clearing bank transactions measure has become nearer to the true
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total of transactions iIn recent years

5.5 CcPIParlSQtL

Tranaactions

In figure 5.1 we plot, using a log scale, the three definitions

of the velocity numerator (total transactions) used 1In this
thesis. These are Net National Product (NNP), Total Transactions

(Cramer definition) (TT), and Total Transactions (TIBC) .

Both transactions measures cure lcurger than Net National Product.

This 1s to be ejgected, given that they measure total

transactions between all sectors of the economy, vdiereas NNP

measures only the value added by each economic agent. While the

Cramer transactions definition follows the net national 1ncome

measure 1n shape Tairly closely \mtil the 1980s, the Bank

Cleau-iIng Transactions measure does not. It is due to the Tfact

that TIBC measures not only transactions, but also the growth of
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bank clearing accounts of the personal sector during the century,
and 1s the main contributing factor for its upward trend. Given
this problem, the bank clecuring definition will not be used 1In

this thesis.
5.6 Velocity ~ nAnrri~nahQr

In theory the denominator of the velocity of circulation i1s the
money stock. However, an 1initial and key question, 1s vhat
constitutes the money stock. There are perhaps four theoretical
approaches to defining money. The conventional one, (Lathane,
1954), vhere money is defined as an asset that is generally
acceptable as a means of exchange and a store of value. This view
considers money to be the currency i1n circulation and demand
deposits, that 1is current accounts. The Chicago approach,
Friedman (1956), defines money more broadly as a temporary abode
of purchasing power. This view also i1ncludes time deposits with
a cottinercial bank vhich are interest bearing, as it i1s relatively
easy to withdraw money from such accounts with few financial
penalties. The third approach originates from Gurley and Shaw
(1960), vho argue that money can be seen to i1nclude a vhole
family of assets vhich are considered by the public as a liquid
store of value. Finally, there i1s the central bank approach to
the definition of money, where money i1s seen i1In the broadest

possible terms, i1ndeed a measure of total credit available.
The various approaches to the definition of money, aare reflected

in the various statistical money measures available in the United

Kingdom, as shown in Table 5.1.
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Official Definitions of Money Stock in the Xftilted KIngdon
(1994 Definitions)

Definition of MO

Notes and coin in circulation outside the Bank of England
gggkers' operational balances with the Bank of England
Definition of M2

Holdings of:

a. sterling notes and coin, and

b. "retail" sterling deposits with U.K. banks and building
societies

by the M4 private sector, 1e by the U.K. private sector
other than banks and building societies

Definition of M4
M4 private sector holdings of:
a. sterling notes and coin, and

b. all types of sterling deposits with U.K. banks and
building societies (including certificates of deposit etc)

Source: Financial Statistics Handbook (1994, p.54)

Given the proliferation of different aggregates, the concept of
noney becomes rather elusive. As Weintraub (1981) suggests:
"Uhder the zeal for numerical magnitudes we have been bombarded

with different aggregates, each containing a more inclusive
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assortment of liquid assets, such as MI, M2, M3, ..., Mn, 1In
bewildering profusion__ The numbering spiel can under Socratic
logic, ultimately prove that '"money" is something iIn the eye of
the beholder as an economic version of beauty. "

(Weintraub (1981) p.469)
One consequence of this ongoing redefinition of money, 1is the
lack of conprehensive data over long time periods. Indeed Pepper
(1992a and 1992b) believes that much of the data we do have for
the post war period is i1naccurate and unreliable. He suggests
that there has been a massive distortion to the financial system,
in particular Jlarge volumes of artificial transactions to
circumvent the control mechanisms of Cortpetition and Ctedit
Control”™. Pepper (1992b) suggests that his work:
" ... provides a warning to time series analysts and
econometricians vaio are attenpting to analyse data with little
or no knowledge of the special factors v~ch may be present and

vho as a result, draw erroneous conclusions."

(Pepper (1992b) p.D)

However, VAlile we take note of his aurgument, we have no
alternative but to acc”™t the available data, although we heed

his words of warning.

Given the problems of measurement and the continuous
redefinitions even within monetary grotps (eg. M3), this study

concentrates on the broad monetary aggregate M3 as defined by
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Capie and Webber (1985), together with their narrow definition

MI v”~ere appropriate. Using Capie and Webber®s work as a base,

gives us VAiat we believe i1s a Tairly reliable measure of the

noney stock from 1870-1991. Therefore, our two main monetary

aggregates are defined as follows:
Capie and Webber MI
CcwMl = PC + DD

G-9
Capie and Webber M*
CWM3 = PC + DD + TD + OD (5.10)
vhere PC = currency in the hands of the public, DD = demand

deposits net of 60% of i1tems iIn transit, TD = time deposits net

of 1i1nterbank deposits, OD = other deposits at the Bank of

England.

As a contrast to these long run series we will also use current
Central Statistical Office (CSO) definitions of the money stock.
These are available on an annual basis from 1963 onwards, apart
from money stock sterling M3 vhich i1s not published after 1989.
These are defined as follows:

CSO Money Stock Ml
MICSO = NCCWP + SDNI + SDIB

(5G.11)
CSO Money Stock M3
M3CSO = MICSO + PSSTD (5.12)
CSO Money Stock m
M4CSO = M3CSO + PSSDBS - BSHM3 (5.13)
CSO Money Stock M5
M5CSO = M4CSO + CMIXBS + NSDS (5.14)

vhere NCCWP = notes and coin in circulation with the public, SDNI
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= U.K. private sector sterling sight deposits with monetcury’
sector (non-interest bearing adjusted for transit i1tems), SDIB
= U.K. private sector sterling sight deposits with monetary
sector (interest bearing), PSSTD = U.K. private sector time
deposits, PSSDBS = private sector shares and deposits with
building societies, BSHM3 = building societies holdings of M3,

CMIXBS = other money market instruments excluding holdings by
banks and building societies, NSDS = National Savings deposits

and securities.

However, the official monetary aggregates have been criticised
for the weighting scheme used to aggregate individual assets used
to construct a money measure, and for the specific assets used
to construct an aggregate (Barnett, 1980) . This has become an
ever more inportant issue with the rapid financial i1nnovations
vdiich have been taking place during the last decade (Goodhart,

1986) .

One way of deciding v”~ether an asset should be i1ncluded In a
group Tor aggregation is to test for weak separability, this
treats financial assets as commodities that are held for the
services they provide. This approach suggests that individuals
allocate assets according to their preferences for the
characteristics of each asset and the relative return on each
asset, vdiich leads them to being part of a utility function. It
Is argued that aggregates based on weak separable groups should
be more stable and should eliminate shifts 1n money demand

functions vdiich cure a result of financial i1nnovations. (Vcurian
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1982, 1983, Barnett 1987, Ishida 1984, Serletis 1987, Fayyad

1986, Hancock 1987, and Belongia and Qralfant 1989) .

Another criticism of the official monetary aggregates relates to

potential errors associated with the siitple sum weighting scheme

used to derive them. This gives the same weight to currency, as

money placed in deposit account vdiere iInterest is received. 1In

terms of opportunity cost these have conpletely different

characteristics. To overcome this argument Barnett (1983, 1984)

has constructed a series of divisia monetary aggregates. The
advantage of this construction over simple sum aggregation, 1s
that the measured value of the divisia index will not change,

unless the utility or production functions forming the foundation

of the i1ndex actually alter. These Divisia money 1indices are

based on the difference between the rate of return on each

corrponent asset. This reflects the opportunity cost of holding

a psurticular asset, that i1s the iInterest differential.

There 1i1s little work on Divisia monetary aggregates fTor the

United Kingdom, the majority of the literature dealing with the

Uhited States. The most corrprehensive papers for United Kingdom
data cireMills (1983), Chrystal and MacDonald (1994), and Spencer

(1992) upon vdiich much of our work i1s based.

Following Barnett (1978) and Barnett et al. (1984), a Divisia
monetcury aggregate i1s constructed i1n the following manner. Let
gt and pit r*resent the quantities and user costs of each asset

to be 1ncluded 1n the aggregate at time t. The e”g>enditure share
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Gi) oil th.6 S6rvics of monotcury a.ss6t 1 iIn th© pO3riod t 1is:

Sit = Pit git / ™ Pit qgit 1 =1, 2, n (5.15)
The user cost Frit) of each asset i1Is measured as:
Pit = Pt*(Rt - rit) (1-M)/1+Rt(1-M) (5.16)

vhere p* = the geometric mean of the GDP deflator, Rt is the

maximum available expected holding period yield (RMAX), that is

the maximum rate of return available across the monetary

components included, rit 1s the observed rate of return on asset
1, M 1s the average marginal tax rate. However as Ishida (1984)
points out, all terms other than (Rt m Y common for all 1
and can be eliminated from the numerators and denominators vhich
cire used to compute the Divisia indices. Therefore 1n computing
such indices, it i1s sufficient to use (Rt - rit) as the user cost

of the 1-th component of money.

The growth rate of a Divisia index i1s constructed as the sum of
the growth rate of each asset category weighted by the average

share of the two periods. This can be written as;

In Qt - In Q=1 = 1 s*it(In git “ In G.17)
or

A Q = E stit (5.18)
VAlere s\t = 1/2 (it + Sit-1), Aq = the growth rate of the

individual component. In order to calculate Divisia Monetary

Aggregates for the United Kingdom our first task i1s to consider
the monetary components of each proposed monetary divisia measure

end their user costs. These are laid out i1n table 5.2
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PTable 5 -2 Monetary Ogaponents and User Posts

1Variable
1 Nane

}Conponent Description

1PC
1

TD

1Currency i1n hands of
the public

Demand Deposits Net
60% of 1tems 1In
transit

Time Deposits Net of
Interbank Deposits

oD Other Deposits at the

1Bank of England

1 NCCWP Notes and coiln 1In
1circulation with the

lpublic

SDNI 1U.K. private sector
sterling sight
deposits with
monetary sector (non-
interest bearing,
adjusted for transit

items)

SDIB 1U.K. private sector

sterling sight
deposits with
monetary sector
(interest beauring)

PSSTD I1U.K. private sector

time deposits

PSSDBS |Private sector shares
and deposits with
burlding societies
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1Deposits

Interest Rate

lon each asset

None

None

Rate of
Interest paid
on Bank

None

None

London
interbank 7 day
deposit rate

Rate of
Interest paid
on Bank
Deposits

Average Rate of
Interest for
Ixitlding
societies
(RBSDEP-hRBSSH)

/2

1Variable l
1 Nane

n.a.

RINTB

RBDEP

RBSAV



Table 5.2 (contlxuied)

i Kralarrlj]able

1 BSHM3

I ~1 XBS

1 NSDS

RMAX

Ccxtponent
Description

Burlding
Societies
holding of M3

Other money
market
instruments
excluding
holdings by
banks and
buirlding
societies
(Bank Bills,
Treasury
Bills etc.

National
Savings
deposits and
securities

The maximum
available
interest rate
available at
time t.
(Mcocimum of
above rates

Interest Rate on
each asset

London 1nterbank
day deposit rate

London 1nterbank
day deposit rate

Rate of Interest
National Savings

Investment Account
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Variable
Name

RINTB

RINTB

RNS

RMAX



5.7 velcx:™«y Mftaaili-rgngnt - Bapirical Rvldence

In figure 5.2 we plot the three varieties of M3 i1ncome velocity,
for Total Final Expenditure (V8), Personal Disposable Income
(V9), and Gross Domestic Product (Factor Cost) (Average Measure)
(V10). A1l three velocity measures fTollow a similau: pattern for

annual data 1870-1991, their magnitudes reflecting the various

definitions.

Given 1its widespread use 1i1n ernpirical work, we concentrate
cuialysis on velocity as defined as Net National Product/Capie and

Webber M3, (VI), as shown in figure 5.3.
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In the period 1870-1913 velocity (1) 1is quite stable, with
random fluctuations around a constant mean. It has been suggested
by de Cecco (1974) and Brown (1940), that during this period
Britain was an open economy at the apex of a world wide political
enpire. This meant that the Bank of England could manage the Gold
Standard using small changes 1iIn 1iInterest rates to maintain
monetary stability. After the First World War velocity growth
fell 1n line with the sharp deflation. After a partial recovery
during the 1920s, i1t fell again during the recession of the early
1930s. During the Second World War it fell to a new low, the war
years being characterised by growing liquidity and various limits
on private esgjenditure and other controls. There was a decline
in the production of consumer goods during this period and a

strong propensity to save i1n order to finance the war effort.
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When the war ended in 1945 the high levels of liquidity were
converted into consumer spending, and this probably contributed
to a strong rise iIn the growth of velocity. To Morrell (1987) the
stability of the money supply between 1946 and 1964 was due to
the application of direct controls over ban3cs. During this period
the banks®™ 1loan portfolios were around 45% of theilr assets.
Therefore to Morrell (1987):

" since every advance creates i1ts own deposit, the expansion
of bank credit and the money supply was held at a relatively
modest rate, averaging 4 per cent per annum between 1946 and
1964. With output ((@P) growing at auround 2.5 per cent 1n real
terms, price inflation would have averaged no more than 1.5% (the
element of surplus money) but for the acceleration 1n the
velocity of money, which contributed to an average inflation rate
of 3%."

(Morrell (1987) p-30)

However, from the early 1970s direct controls over the banking
system began to be dismantled. Within this more free msurket
environment bank loans as a ratio of total money supply began to
increase rapidly. Furthermore during Barber®s 1972-1973 '"dash for
growth"™ monetaury policy became very loose, and with increased
consumer spending to beat the iIntroduction of value-added tax iIn
1973, 1t led to the money supply rising rapidly, leading to a
decline i1n income velocity growth measures using broad measures
of money. After the world economic crisis i1In 1974/75, monetaury
policy was on the vAiole restrictive, interest rates rose, and
velocity of circulation also rose to a peak i1n 1980. 1In the

period 1980-1991, wvdien for the most part inflation was falling.
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monetcury policy Was restrictive, and. all 1ineasures of 1ncome

velocity M3 fell uniformly.

As we discussed earlier, the Cramer transactions velocity M3

displays similar characteristics to the 1i1ncome velocity M3,

albeit at a higher magnitude. The exception being the additional

peak 1n 1988, and subsequent decline. Total Transactions Velocity

(V2) is i1llustrated in figure 5.4.

The iInteresting point about transactions velocity is that 1t can

be split 1Into i1ts three conponent parts, current transactions

velocity (V4), transfers transactions velocity (V5), and asset

and portfolio transactions velocity (V26), as shown i1n figure

5.5. V4 shows similcu: characteristics to income velocity (VI).

However, transfers transactions velocity (V5) displays different

characteristics. It rises almost continuously from 0.19276 1in
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1875 to a peak of 2.6413 i1n 1979 before falling in line with most
velocity measures. The exception is the notable trough 1n 1972,
and relatively level periods between 1883 and 1902, together with
1918 and 1934. Asset and portfolio adjustment transactions (V26)
also has unique characteristics, 11t moves around a Tairly
constant mean from 1870 to 1939. During the Second World War it
falls to an all time low of 1.0707. In post war Britain, there

Is an upward trend, with notable peaks 1n 1971, 1976, and 1988,
and troughs in 1973/4 and 1983.

The velocity measures using Divisia M3 data are very similar to
their sinple sum M3 counterpaurts until the early 1970"s. As an
example figure 5.6 shows velocity VI, that 1is Net National
Product (NNP) divided by Capie and Webber M3, together with V14,

Net National Product (NNP) divided by Divisia Capie and Webber
M3.
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The most significant differences between the simple sum
velocities and divisia velocities take place between 1963 and
1991. Figure 5.7 i1llustrates VI, i1ts Divisia counterpart V14, and
the equivalent velocity measure using Divisia M4, V18, for the
period 1963 to 1991. Between 1963 and 1973 V14 1is larger than VI.
The years 1974 to 1978 are characterised by VL4 being smaller
than VI . Divisia M3 velocity pea3cs in 1980 unlike i1ts sitrple sum
counterpart. After 1980 VL4 converges with VI. The Divisia M5
velocity measure, V18, declines until 1974, unlike VI VvAiich peaks
in 1969 and then declines. The shape of the V18 is then similar
to VI, although 1i1ts magnitude 1s smaller, vdiich i1s to be

expected, although the shape of the curve i1s less pronounced.
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Total Transactions Velocity (Cramer Definition), V2, together
with 1ts Divisia Capie and Webber M3, V15, and Divisia M4, V21,
counterparts aure 1llustrated in figure 5.8. The fTirst ten yeaurs
finds V15 being larger than V2. However, after the trough of
1973, V2 becomes larger for the next four years. There 1s a
common peak 1n 1977, but V15 peaks again in 1980. Between 1981
and 1986 both velocity measures aure fairly constant, they both
peak i1n 1987 before declining in the early 1990 "s . i™M)art from the
declining 1n the 1960"s, V21 follows a similar path to V2, albeit

at a lower magnitude.



In this section we have discussed a number of ways that velocity
of circulation of money can be measured. Nevertheless how well
these statistical definitions capture true velocity is difficult
to ascertain, especially as the evolution of money continues at
a rapid pace, and the difficulties posed by accurately recording
the number of transactions taking place 1n the economy. However,
these are far too numerous to be of use in our empirical work.
Given the small number of observations available for divisia
velocity measures these were not considered TfTurther. The
empirical work concentrates on 1i1ncome velocity ((VI) and
transactions velocity (V2) . The development of the long term

model being the first st/.
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Napher 6

Th™ vminne of I thfe.

Early literature concerning the velocity of circulation used the
volume of transactions as the measurement of the value of goods

and services. However, difficulties 1n measuring transactions and

the advent of national income accounting led to the former being

dismissed in favour of the latter, on grounds of lack of reliable

statistical data. Nevertheless, this substitution can only be

considered satisfactory if there i1s a strong correlation between

the behaviour of the two series. The last chapter discussed a

number of ways of measuring the volume of transactions. This

established the Cramer (1981a) method as the favoured

alternative. This chapter discusses in some detail the framework

used to construct a volume of transactions variable for the

United Kingdom covering the period 1870-1991. It also describes

the problems associated with collecting transactions data. With

the various carponents of transactions are
cansidered. Finally, the

the data at hand,

relationship between 1income and

transactions iIs examined.

Before the advent of comprehensive national i1ncome accounting,

there were a number of attempts at measuring the volume of

transactions i1n the United Kingdom and elsevhere. An early study

by des Essars (1895) attempted to construct transactions

velocities for a number of countries. Fisher (1911, 1919) wrote

comprehensively about the subject in the context of the United
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States. This work was extended by Snyder (1934) and Angell (1936)
VAIO believed that transactions velocity was an 1nportant
indicator of business conditions. Contetiporaneously Edie and
Weaver (1930) and Keynes (1930) estimated the number of
transactions for Elnglau:id. The middle years of this century saw
little 1Interest 1In measuring transactions. The exceptions being
Garvy and Blyn (1970), Turvey ((1960) and Lieberman (1977) . A
revival took place i1n the early nineteen eighties with Cramer
(1981a) wvdio constructed the volume of transactions for the United
Kingdom for the period 1968 to 1977. This was complemented by
similar studies for the Netherlands 1950-1978, Cramer (1981b) and
the United States 1950-1979, Cramer (1986) . This framework of
analysis being constructed by extending similar work by Jonker
(1973) . 1t 1s this methodology VAiich i1s used here to build a

volume of transactions variable for the United Kingdom 1870-1991.

6,3 Framgwork of Analysis

The 1i1nitial starting point is a variation on the equation of

exchange;

MV = PD (6.1)

vrere M = money, V = the velocity of circulation, P — the price
level and T 1s the volume of transactions. Cramer (1981a)
abandons the distinction between price and volume and estimates
each PJTJ as the money value at current prices of each category
of transactions. The i1dentity of the equation of exchange holds
only 1t all payments on the left hand side are accounted for by
transactions on the right hand side. The main aim of this work

Is the encapsulation of the latter.
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It 1s inportant to note, that as with previous work iIn this area,
all transactions data is rough and an approximation. As Cramer
(1981a) points out, 1in view of the TfTact that government
statistical data i1s not constructed for this purpose, at best it
provides an estimate of the order of magnitude of the variables

concerned. Indeed, Cramer (198la) states;

"In the case of PT we have laboriously been trying to undo the
work of the compilers of macro-economic statistics VAIO net out
opposing flows and reduce gross output or turnover to i1ts value
added component. Inevitably the precision of our procedures 1is
no match for theirs. While it would be tedious to repeat these
reservations throughout the text they should be borne in mind
constantly. "
Cramer (198la, p-.235-236)

Therefore VAilere i1t 1s possible to measure a certain group of
transactions, this often iInvolves a great amount of extrapolation
and i1nterpolation. Thus estimates for successive years are not
necessarily independent. Nevertheless, constructing transactions
has the benefit of i1dentifying different types of transactions,

VAlich do not necessarily move together.

In order to measure the volume of transactions i1n the United
Kingdom, 1t 1is necessary to identify the different types of
transaction and the different groups of economic agents VAIO
interact with each other. If we recall from chapter five, Cramer
(1981a) separates PT into three components, current transactions

(CT), transfer transactions (TF), and asset and portfolio
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adjustment transactions (APA) . So that total transactions (I7)
iIs defined as:

TT = CT + TF + APA (6.2)

It 1s also possible to group economic agents 1Into six categories.
Producing Firms (ie. firms 1involved In primary and secondary
industries, together with agriculture), Wholesale, Retail and
Service Firms, the Financial Sector, Government, Rest of the
World, and Households. In order to understand these interactions
and to justify vdiy the data presented here represents a fTull
account of transactions, each type of transaction will be dealt

with 1In turn.

6.4 Current Transactions

First let us consider those current transactions in connection
with production. Firms involved in the secondary sector purchase
raw materials from the primary sector (or from overseas), 11t
labour and capital to produce goods, pay wages, and profits to
shareholders. That i1s i1ncome to households. The goods are sold
to vdiolesalers and retailers, vdio add their margins and also pay
wages and dividends. Finally, the retail sector sell the goods
to households, and pay indirect taxes to the Government. A
similar process tcikes place for the agricultural sector. In both
cases some produce/goods are egx”rted and others i1mported. The
service sector also iInteracts with households and other firms.
The Government i1s also a player, purchasing goods and services,
and providing subsidies 1n certain cases. Consequently current

transactions can be measured as:
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cr = OP + AGOP + pcm + in + PAPG (6.3

v~ere OP = industrial output , AGOP = agriculture output, PCX)N
= ejqjenditure on final goods and services (personal consunption),
IN = incomes (from enployment, self enployment, profit, rent),

PAPG = public sector payments for goods and services.

Industrial output includes exports but inports are not recorded.
This would not be a problem 1f all exports were paid for 1In
domestic currency and all 1i1nports 1i1n Tforeign currency.
Unfortunately, Cramer (198la) found that proportions vary, and
was unable to take this into account. Ideally industrial output
should be derived from 1iput/output tables. However, the
publication dates of these are not consistent and do not include
the vtole sanple period. Observations of iIndustrial output for
the period 1870-1906 are taken from Hoffman (1955) . Whereas Lomax
(1959) 1s used fTor data collection i1In the middle part of this
century. The post war period consults the Census of Production,
with 1ntervening years derived through interpolation. One problem
with this method 1s ever changing 1i1ndustry definitions.
Industrial output i1n constant prices 1is illustrated in figure
6.1. In 1850 the British Economy was very much reliant on
agriculture and textiles. However, 1i1n the twenty years leading
up to the start of the sanple period, Britain became
industrialised with major growth taking place In engineering,
ship building, mines and quarries. The major source of this
Increase i1n demand was overseas purchases of ships and railways,
vhich 1n turn led to a greater requirement for iron, steel and

coal. However, towards the end of the nineteenth century there
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was i1ncreasing industrial ccxtpetition from Germany, France and
America. This meant that Britain lost much of 1ts earlier
supremacy. An additional problem was the adoption of trade
barriers i1n Europe, vdiich led not only to the loss of trade, but
also allowed indigenous industries to build up behind their
protection. At the turn of the century industry began to recover,
but this was due to one 1industry, coal. However, this large
increase masked the stagnation in the textile industry and the
development of the American and German iron and steel i1ndustries
VALIch hit British exports. The i1ndustrial malaise v~ch emerged
after the end of the first world war had i1ts roots before 1914,
and 1t was not only a British problem. There were perhaps two
main roots. First, the long term trend towards low prices of
primary products, made i1t more difficult for nations producing
these commodities to afford to inport manufactured goods. Second,
the war had caused major dislocation of characteristic nineteenth
century trade patterns. There were also the new industrial powers
of Japan and the United States, and the virtual withdrawal of
Russia from world markets. It was with this already poor
situation that the Great Depression shattered the world®s economy
between 1929 and 1932. Nevertheless by 1935 i1ndustrial recovery
had started, mainly due to the growth of the new industries,
including chemicals, rayon, cars and radio. However, the largest
factor in this recovery was the building boom 1n both the private
and industrial sectors. This situation came to an abrupt halt in
September 1939 at the start of the second world war. There was
a post war boom in industry and in building, caused by war time

lags and shortages. This was also helped by the emerging new
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prcxiucts such as man-made TfTibres and plastics VAirich developed
rapidly. Nevertheless, 1i1ndustrial output peaked in 1966 and has
declined, for the most part, ever since. Nevertheless, the
statistics are distorted by the discovery of North Sea oil 1n the
mid 1970s. Furthermore, the TfTall 1n i1ndustrial output 1In the
early 1980s can be attributed to the closure of much of the

traditional primary industries such as coal and steel.

Agricultural output is taken from a variety of sources. Prior to
the First World War data i1s recorded in Bellerby ((1968), vto
writes coctprehensively about agrarian history in the nineteenth
century. Ojala (1952) provides a number of observations for the
period 1915-1944, and 1interix)lation 1is used to establish
intervening years. R«naining values of AGOP aure taken from
vcurious Annual Abstract of Statistics. Agricultural output, as

illustrated 1n figure 6.2, declined at the end of the nineteenth
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centuiry. Tkiere were bcid harvests i1n the late 1870s and a greater
relitance on i1nported food supplies. Furthermore, conpetition iIn
vdieat production from overseas, especially from Argentina,
Canada, and the U.S.A. grew quickly at this time, helped by the
development of steamships and railways. Another problem was the
movement of labour to the towns vdiich was depopulating the
countryside. Between 1881 and 1901 the number of farm labourers
fell from 983,919 to 689,292. Agricultural output recovered 1in
the early part of this century, mainly in the form of the dairy
trade. This was fairly immune to foreign competition and enjoyed
rising demand from the increasing urban peculation. During the
first world war the German government 1intensified submarine
warfare vhich hindered the 1import of food from abroad. To
overcome this problem the British government chose to produce as
much food at home as possible, bringing back into cultivation
much of the lamd lost to grass in the 1870s. This accounts for
the rise i1n domestic production for 1917/1918. A brief recovery
ensued after 1918, before the major slump of the 1930s. The early
part of the second world war saw much relrtance on i1ndigenous food
supplies and agrarian output rose steeply. The same policy was
adopted as 1n the TfTirst world war, although in 1939 the new
measures were adopted much more quickly and greater effort was
made i1n giving farmers essential machinery and labour. By 1945
overall tillage in Britain was 55% greater than the average for
the years 1935-1939. The post-1945 period has been one of great
change both technically and organizationally. Furthermore, vdiile
agriculture was largely unprotected from foreign competition

before the second world war, 1t has enjoyed heavy subsidies
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thereafter. Indeed, vdien Britain joined the E.E.C. 1n 1973 the
level of subsidies increased still further. Protected by these
subsidies farmers have invested heavily in machinery, drainage,
and buildings. There has also been greater economies of scale by

the amalgamation of farms.

Expenditure on final goods and services represents the fTinal
transactions between retail/service Ffirms and households.
However, there 1i1s an omission, that 1s transactions between
vdiolesalers and retailers, VAilere statistical data before the
second world war was not available. Cramer (198la) suggests a
fixed msurk up of industrial output. But there must be some doubt
as to the accuracy of such a measure. On the one hand industrial
output iIncludes e™gxirts vdiich do not enter the domestic
distribution system and on the other, wholesalers sell i1mported

goods vhich are not included in domestic industrial production.
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Furthermore, some producing firms sell direct to large retailers,
and the mark up may vary over time and between 1i1ndustrial
sectors. For these reasons the estimate of current transactions
must be always be lower than i1ts true value. With the exception
of the two world wars, expenditure on final goods and services,

figure 6 .3, has risen almost continuously over the sanple period.

Income must include that from eirployment, self enployment,
profits of companies and public corporations, together with rent.
To avoid the double counting of transactions, income tax and
national 1nsurance contributions deducted at source must be
excluded. In consequence 1t i1s possible to define i1Income as:

IN = INEMP + INSEMP - TAX1 + PROFITCD + SURPCD +

SURPENT + RENT (6.4)

VAiere INEMP = i1ncome from enployment, INSEMP = income from self
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enployment, TAXI = taxes on personal income, PROFITCX) = gross
trading profits of coitpanies, SURPC50 = gross trading surplus of
public corporations, SURPENT = gross trading sua™plus of other
public enterprises, RENT = rents. Excellent data sources are
available for all income variables. Feinstein (1972) provides
most of the required statistics, supplemented by Mitchell and
Deane (1962) vdiere necessary. Incomes measured in constant prices
are shown graphically in figure 6.4. The growth rate of i1Incomes
was fairly low in the latter years of the nineteenth century and

early years of this century. Between the wars, the economy was
for the most part iIn a state of considerable depression and
incomes fell. However, by 1934 incomes were growing quickly as
the economy came out of the Great Depression. After the second
world war 1incomes rose more rapidly around a TfTairly constant
upward trend. OFf course, there were variations, most notably the

Barber Boom, the decline in incomes during the oil crisis of the

mid 1970s and the depression of the early 1980s.

123



The payment for public sector goods and services (PAPG) includes
the public sectors contribution to production/output. Following
Cramer (1981a) 1t consists of final consuirption, gross domestic
capital formation and stockbuilding by both central and local
Government. It is defined algebraically as;

PAPG = GFC + GCF (6.5

VAiere GFC = government Tfinal consunption, GCF = government
capital Tformation. However, the correct classification of
payments Tfor public goods and services in our Tframework of
analysis 1s somewhat in doubt. Cramer (198la) argues that on the
one hand the services that the general public receive are not
directly paid for, and as such do not give rise to transactions.
On the other hand, 1t i1s possible to aurgue that this output has
a counterpaurt in the form of Government revenue, either through

taxation or charges, and that such payments are linked with
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current transactions. The latter view i1s adopted here.

The payment for public goods and services is dominated by the two
peaks caused by the world wars, as i1llustrated i1n figure 6.5. But
these mask, to some extent, the changes vdiich have taken place
in the number of govemroent transactions. Views on the role of
the state 1n the economy changed considerably over the sample
period. Adam Smith (1776) defined three roles for government.
First, the external defence of the country. Second, to ensure
that law and order were maintained i1n that country. Last, the
erection and maintenance of certain works and other public
institutions vdiere an individual or company would not obtain a
reasonable profit, but vdiich were inportant to society as a
vtole. In consequence, the latter half of the nineteenth century
saw a policy of laissez-faire. Where market forces were left to
determine production and consumption patterns, and the government
played a very limited role. However, 1n the early twentieth
century there was a greater awareness of the 1i1ssues of public
health, education, poverty, and unemployment, and that it was
appropriate for state i1ntervention and provision. This decline
in the views of economic individualism and the rise iIn socialist
ideas led to the liberal welfare reforms before the first world
war. The iInter-war yeaurs can be seen as a period of transition.
While the role of the state had greatly increased since the turn
of the century, many Victorian values remained. It was the
influence of the new economics of Keynes after the second world
war, which was to lead to the transformation of fiscal policy.

This led to demand management of the economy in an attempt to
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avoid major booms and slumps and maintain full enployment, the
adoption of universal welfare benefits, and the nationalization
of major 1industries. These changes led i1In turn to a rapid
increase i1In the governments transactions i1n the economy. During
the 1970s the size of public expenditure became a major political
iIssue. First, the 1974-1979 Labour Government made efforts to
curb the growth of government expenditure after pressure from the
International Monetary Fund. Second, a CJonservative Government
was elected vhich sought to give priority to controlling public
expenditure in order to reduce the burden of taxcation. While
government expenditure on goods and services has continued to

rise, government capital formation has fallen since 1976.
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6.5 Transfer Transactions

The second category of transactions are transfer payments. These
can be divided 1i1nto three groups. First, transfers between
households and the financial sector. These 1i1nclude 1nsurance
premiums and payments, life assurance, and benevolent fimds.
Second, the transfer of funds between the State and other
economic agents. These 1i1nclude taxation, national I1nsurance
contributions, grants, subsidies and social security payments.
Last, transfers between central and local government. Transfers
within households are not included, because 1t i1s argued that
households cannot trade with themselves. In consequence transfers
can be defined as:

TF = TFPS + TFGS + TFCLG (6.6)

vdiere TFPS = transfers of the private sector, TFGS = transfers
of the government sector (including inter-govemmental

transfers), TFCLG = transfers - central to local government.

Income transfers of the private sector consist of 1nsurance
premiums together with pensions and benefits deriving from
superannuation or life 1i1nsurance. Turnover of collecting
societies and friendly societies are also included 1n the total.
Consequently transfers of the private sector can be written as:
TFTS = LABIN + LABCXJT + TAINDIN + BAINDOUT + IPOL + TOCS
+ OGCS + TOFS + BPFS (6.7

vtere [IABIN = Ilife assurance business (ordinary business) -
Income, LABOUT = life assurance business (ordinary business) -
outgoings, LAINDIN = [life assurance business (industrial

business) - i1ncome, IPOL = insurance premiums and outgoings -
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other than life, TOCS = turnover collecting societies, O0GCS =
outgoings collecting societies, TOPS = turnover Tfriendly

societies, BPFS = benefits paid friendly societies.

The Life Assurance Acts of 1867, 1870, and 1872 set up the
regulatory framework for this sector of insurance conpanies”
business. It 1s from the resulting parliamentary papers that much
of the early data 1i1s found. While 1i1nsurance premiums and
outgoings other than life appear as a total in IPOL, they are 1In
fact derived from several categories, accident, enployers
liability, Tfire, marine, motor vehicle and miscellaneous.
Sheppard (1971) provides an excellent source TfTor 1Insurance
premiums, but data Tfor outgoings are less reliable, using
insurance i1ndustry sources. The Friendly Society Acts between
1793 and 1855 set up the legislative framework in vhich these
charitable or non-profit organizations were to operate. The
resulting parlitamentary reports are the source fTor much of the
corresponding data, although nineteenth century observations were
difficult to obtain. Collecting Societies activities peak 1In
1968 and decline until 1980, VAilen a resurgence takes place. While
Friendly Societies transactions peak 1n 1935 before falling to
new low levels iIn the 1950s and 1960s. Greater activity takes

place after 1976.

Transfers of the private sector, figure 6.6, show modest growth
until the second world war and more rapid growth thereafter.
However, there i1s a fall in transfers in the mid 1970s, brought

about by a sudden fall 1n the aurea of life assurance business.
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Transfers of the public sector cover receipts and e3j>enditure of
both central and local Government. They can be defined as:

TPGS = TPGEXP + TFGR 6 .8)

VAlere TPGEXP = transfers - Government expenditure, TPC3l =
transfers - Government receipts. During the sarrple period, as we
have already discussed in some depth, the Government played an
increasingly significant role i1n shaping the development of
transfers. |In pau:~icular changes i1n government policy in the
social and fiscal field had a large impact. The Old Age Pension
Acts fTollowing 1908, the National Health Insurance Act and the
Unenployment Income Act of 1911, the Blind Act of 1920, the War
Pensions Scheme Act of 1915, and the Old Age Contributing Pension
Act of 1925 all increased the level of Government transfers.

However, the biggest i1npact was the establishment of the Welfare
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state after the Second World War. 1In the latter part of the

sanple period higher unetrployment and a growing elderly

population has increased transfer payments still further.

Transfers of the government sector, Tfigure 6.7,
1914,

are small until

when they grow more rapidly. The new level is maintained

until 1939 when government transfers rise once again. The 1950s

are characterised by a period of constancy. After this point,

with minor exceptions, they increase more rapidly, until the late

1980s. It 1s interesting to note the Displacement Effect

identified by Peacock and Wiseman (1961) in a study of trends in

public expenditure 1890 to 1955. This suggested that government

esgjenditure grew very much in line with national income during

peacetime. While 1n the wars public spending rose substantially,

but this was never reversed at the cessation of hostilities. The

ratchet effect can be seen clearly i1In figure 6.7. What 1is

particularly 1nportant to transfers, is the fact that the ratchet

effect 1s much less marked 1T government consunption is excluded.

This the authors suggest 1s due to a greater acceptance of

redistribution after the sacrifice of wartime.
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Transfers froda central to local govemrnent behave much the same
as other government transfer statistics until 1974 vAien they fall

suddenly due to the fiscal policy changes discussed above. These

transfers regain their previous level 1In the early 1980s before

falling again. Growth i1s restored once more at the end of the
sanple. (see figure 6 .8). It is unclear vhether transfers from
central to local Government involve monetary payments or are just

accounting entries by Government institutions or entries in its
accounts at the Bank of England. Nevertheless, 1f the equation

of exchange 1s to be maintained, these transactions must be

included.
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6,6 Asset

The third category 1identified by Cramer (198la) 1i1s asset and
portfolio adjustment. This includes capital investment by firms,

the movement of funds 1n and out of Ffinancial Institutions,

advances and repayments of house mortgages and the turnover of

ordinary shares and gilts. Unfortunately, as with earlier work

in this fTield there are omissions due to lack of comprehensive

data. These i1nclude direct borrowing by industry from financial

institutions, transactions in antiques, second hand cars, used

machinery and plant, and the cash component of company mergers

and acquisitions. So asset and portfolio adjustment transactions

cire always understated. It 1s also important to note that for the

equation of exchange i1dentity to hold, all payments In money must

be exchanged for something else, fTor example goods, services,
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claims, fiscal obligations, shares. Therefore exchange of money
for money, Tor i1nstance drawing cash from an i1ndividuals bank
account or transfers of funds between two accounts held by the
same person, must be excluded. By the same token, barter, vhere
no money changes hands must also not be counted. Asset and
Portfolio adjustment can be defined as:

APA = PCF + PORTA (6.9)

vhere PCF = private sector capital formation, PORTA = private

sector portfolio adjustment.

Private sector capital formation, that iIs business investment iIn
plant and machinery and house building, is shown in figure 6.9,
it 1s cyclical around a constant mean until 1938. There 1iIs a
break 1n the series between 1939 and 1945. The final years, for
the most part, follow an upward trend until 1988, vhen a decline

takes place.

133



Private sector portfolio adjustment covers the gross movement of
funds 1n and out of Building Societies, National Savings, Unit
Trusts, together with mortgage advances and repayments, and an
estimate of the turnover of securities, both ordinary shares and
government gilts. The corresponding sub total 1is:

PORTA = BSDEP + BSWIIH + BSDEPREC + BSDEPWIIH + NSDEP

+ NSWIIH + UIDEP + UIWITH + BSAD + MORIR + MORTI

+ TOSECRORD + TOSECRGIL (6-10)

vhere BSDEP = Building Society shares subscribed (deposits),
BSWira = Building Society shares withdrawn (including interest),
BSDEPREC = Building Society deposits received, BSDEPWITH =
Building Society deposits withdrawn (including interest), NSDEP
= National Savings D~ sits, NSWIIH = National Savings
withdrawals, UIDEP = Unit Trust deposits, UIWIIH = Uhit Trust

withdrawals, BSAD = mortgage Advances (Building Societies), MORTR

134



= Mortgage repayments of principal,

TOSECRORD =

MORTI = mortgage interest,
turnover securities (ordinary shares), TOSECRGIL

turnover securities (govemnient gilts) .

There 1s some doubt as to vdiether these financial transactions

constitute demand for money or if they are just the placement of

tenporary 1idle balances. Indeed, many involve banks, and the

money they use i1n cortpleting their business may not be part of

the money supply. Furthermore, many of these transactions take

place 1In a restricted and very well organized market place with

special payment techniques. As Keynes (1930, p-41) and Garvy and

Blyn (1970, p-.46) point out, such technology allows a large

turnover on relatively small balances. This leads to the

transactions velocity of circulation being much larger than in
other cases.

Private sector portfolio adjustment shows little variation until

1963, as shown in figure 6.10. There was cyclical behaviour

around a slight upward trend for the next twenty years. However,

major structural changes took place i1n the financial markets

during the 1980s. Traditionally the Building Societies had

collected savings from members and provided mortgages to owner

occupiers. The Building Society Act of 1986 broadened the range

of financial services that they were allowed to undertake. This

led to 1Increased activity iIn estate agency, 1Insurance broking,

fund management and financial advice. The booming housing market

of the late 1980s acted as a catalyst to these changes asnd this

led to rapid growth. There were also large reforms on the London
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stock and Securities markets during this period. These were
introduced on Monday 27th October 1986, known commonly as '"Big
Bang'. These changes embraced advanc«nents 1In computer
technology, and 10d to large new market makers being created,
usually by merging broking and jobbing firms and sometimes with
banks. Many overseas banks and finance houses also saw this as
a unigue opportunity to enter the London security markets. The
new arrangements attracted new capital into the market, and there
was a large increase 1n turnover, especially foreign securities,
in VAIat was already a rising market. However, in October 1987
share prices ™nd turnover fell dramatically. The renaissance of
the Building Societies and the financial markets led to all but
one of the components of PORTAR to behave i1n a similar manner,
that 1s growing very quickly until 1987 and then TfTalling
spectacularly. The one exception is National Savings. These peak
in 1973 and then fTall quickly before settling at a Tfairly
constant level. It i1s also of iInterest to note the peaks 1iIn

National Savings deposits during the two world wars.

This completes the framework used to construct total transactions
and 1ts three component, current transactions, transfers, and
asset and portfolio adjustment. With the model at hand i1t 1is
possible to consider the empirical evidence for the United

Kingdom for the period 1870-1991 as a VAiole.
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nnmpogition
Hie total transactions variable generated by the framework
outlined above is shown i1In teims of constant prices in figure
6.11. This graph by itself is not very informative. Illlustrating
that, for the most part, total transactions i1n real terms have
risen throughout the sairple period until latter years. There 1is
a moderate trend until the Second World War, followed by a more
pronounced one during the 1960s and 1970s, and a very steep
upward trend 1n the 1980s. The major exception to the rule is the

period of depression 1In the mid 1920s.
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Of more interest are the ratios of the various categories of
transactions to all transactions. Current transactions as a ratio
to total transactions is 1llustrated 1n figure 6.12. In 1870, 76%
of total transactions were accounted for by current transactions.
This fluctuated around a constant mean until the turn of the
century vdien it fell to approximately 60%. At this point, with
the exception of the First World War, 1t remained until
hostilities broke out against Nazi Germany in 1939, vdien the
ratio rose steeply. The 1950s and early 1960s saw a gradual
decline 1n current transactions associated with production
compared with transfers, and asset and portfolio adjustment
carponents. In the [late 1960s and early 1970s the ratio
stabilized around a value of approximately 58%. However, the
early 1980s saw a rapid decline to 31% 1n 1987, after VAIlich a

slight recovery took place.
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The ratio of transfer transactions to total transactions 1is

portrayed in figure 6.13.
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Transfer transactions made up only 2% of total transactions in
1870. This rose slowly during the nineteenth and early twentieth
centuries. A major iIncrease took place at the start of the first
world war, after which an upward trend was followed until the mid
1960s. This whole period corresponded with greater government
intervention in the economy and the establishment of the welfare
state. A notable deviation above trend being the years of the
second world war. The ratio stabilized in the 1970s, before

reaching a peak of 18%. The early Thatcher era saw a steep

decline 1n transfers compared with earlier years.

The final ratio of iInterest iIs that between asset and portfolio

adjustment and total transactions. This is shown in figure 6.14.
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This ratio varies auxund a constant mean of approximately 29%

between 1870 and 1939. The major exception being the Great

Depression of the 1920s. There 1i1s a slow recovery after the

Second World War, followed by a period of some stability.

However, there 1s a very steep increase in the ratio during the

late 1980s, fTollowed by a moderate decline. This period

corresponding with the Lawson "boom"™ and "bust', together with

major technological changes to the financial markets i1n the City.

Indeed, 1n 1987, 58% of all transactions were in the asset and

portfolio adjustment category. Perhaps reinforcing Keynes (1930)

concerns of v*ether financial transactions should be i1ncluded in

the total, vhen this i1s distorted so badly by their inclusion.

good prooo

As we discussed earlier, the transactions variable 1Is much

neglected 1tn modem macroeconomic and monetary theory. The demand

for money 1is customarily related to i1ncome. However, since one

of the prime uses of money is a means of payment, one could argue

that 1ncome i1s the i1ncorrect variable to use, Imless there 1s a

strong correlation between 1itself and transactions. Cramer

(1981b) points out, that 11f 1ncome 1iIs used 1i1nstead of

transactions i1In the definition of velocity, then there must be

an additional assunption arising from the i1dentity:
National Income = NatiowlJnmO®e x ~n M Ct~ 6.11)

The left hand side of this equation i1s of course income velocity.

Its movement may be caused by either of the teims on the right

hand side. However, 1t is usual that these are attributed to the
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second term. The assunption being made that the 1ncome-
transactions ratio 1s a constant. Nevertheless, this 1i1s not
necessarily the case. Whether or not this is true is an ertpirical

issue. A plot of the income-transactions ratio i1s illustrated in

figure 6.15.

The 1ncome-transactions ratio fluctuates around a constant mean
between 1870 and 1939. The only exertion being in the early
1920s. After the second world war the ratio for the most panrt
begins a gentle decline. There follows a sharp rise iIn the mid
1970s. The behaviour of the ratio in the 1980s is characterised
by a dramatic TfTall vdien transactions rose much quicker than

income followed by a mild recovery.
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More formally 1t i1s possible to test, following Cramer (1981b),
the relationship between transactions and 1ncome by estimating
the relationship:

InT=0 + piny (6.12)

VAlere T = total transactions (current prices) and Y = 1ncome

(current prices). Using data for the vdiole sample period gave the

following results:

OrddnaTy Sqirarea
1870-1991
In T = 1.1609 + 1.0541 In Y (6.13)

(33.7263) (277.8012)
R2 = 0.99843 s.e. = 0.07513

n = 122

k =1

D.W. = 0.39659 [ = 1.522 d\, = 1.562 (4-do) = 2.438]
Tt - 1.980

tgs = 1.658

Fid, 119) = 209.3010 [3.92]

Fo (1,119) = 41.9021 [3.92]

xM2) = 256.2962 [5.991]
Fad, 120) = 31.9642 [3.92]

The correlation coefficient between T and Y over the period 1870-
1991 1is very high at 0.99843. Nevertheless, this may i1n part be
due to the effect of price inflation vhich both variables have
in common. To test for this possible problem, the equation was
examined again using transactions and national i1ncome measured
In constant prices. While the parameters differ in size, the
characteristics of the relationship cure much the same, and so cure
not reported. This i1s similar to the conclusion reached by Cramer
(1981Db). The slope coefficient of equation (6.13) iIs
approximately one, and the constant close to log (3.19) vhich is
1.1600. This result being remarkably similar to the parameter

value of 3.20 found by Cramer (198la) for the period 1968-1977.
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However, the reported equation has a number of problans. The

Durbin Watson statistic 1i1s smaller than the corresponding

critical value ct vAlich suggests positive autocorrelation. This

iIs confirmed by the Lagrange multiplier test for
correlation, Fi1(1,119) = 209.3010 [3.92].
for normality %H2) = 256.2962 [5.991]

serial
It also fails the test

VAlich also puts i1n doubt

the reliability of all the classical tests, as these are based

on the assunption of normality. So although i1t would appear that

tests for functional form (j) and heteroscedasticity (,) fail,

hvici-r reliability is unclear. Furthermore, VAiile the suggests

a high percentage of transactions are explained by income, i1f one

looks at the residuals, TfTigure 6.16, there are a number of

outliers.

Those of most iInterest are 1880-1887, 1917-1920,
1986-1991.

1978-1983 and

These groups also correspond with periods vhere
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transactions and income diverged i1n their behaviour. Between 1879
and 1881 total transactions grew much faster than 1income, as

illustrated in figure 6.17.

By considering a graph of the rates of growth of the three
conponents of total transactions, figure 6.18, 1t i1s clear that
much of this deviation is brought about by asset and portfolio
adjustment (DSAPA) . While the obvious conclusion is that this 1is
due to high activity in financial transactions, this is probably
not the case. For the early 1880s were a period VAien Life
Assurance, Building Society and other 1nnovative Tfinancial
institutions were entering the data base for the first time, and

this 1s a more likely scenario 1n explaining this distortion.
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Figure 6.18

Another period of interest i1s that towards the end of the first
world war, and ininediately afterwards. Once again transactions
increase more rapidly than income between 1916-1918, grows less
rapidly 1n 1919 before matching income growth in 1920. This 1is

shown in figure 6.19.
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Closer analysis of the component pau:l:s of transactions indicates
that transfers are the biggest contributor to this behaviour, as
illustrated 1n figure 6.20. One must assume that the iIncrease was
due to the war effort and the introduction of the basic social
security payments introduced by the Liberal government discussed

earlier.

147



Figure 6.20

The final two groi;1)S of outliers, 1978-1983 and 1986-1991, can
be considered together. In the Tfirst, income growth i1s Tfairly
constant for the initial three years of the sub sairple before
declining. While there 1i1s great variation i1n transactions, as
shown in figure 6.21. A similar situation occurs in 1986-1991,
with 1ncome growing at a constant rate throughout, but with major

swings In the rate of change of transactions.
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Corapeirisoii of the rates of growth of the three coirponents of
total transactions, figure 6 .22, shows that in both sub sanples
it iIs the deviation of asset and portfolio adjustment VAilich
causes these variations, vdiile the growth of current transactions

and transfers are relatively stable.
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The large swings i1n asset and portfolio adjustment transactions
are probably due to two factors. First, the short term influence
of the "Lawson" boom and bust of the Ilate 1980s, VAiich 1In
particular affected the housing market statistics. Second, the
long term changes brought about by the deregulation of the
financial narkets and the resulting financial product 1nnovations
vdiich took place at this time. The potential break down of the

income transactions relationship 1Is a subject we will return to

in a moment.
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vias estimated

To €Rheek payAhREer stability the regression

recursively and the plots of the iIntercept and the coefficient

on In Y illustrated 1n figures 6.23 and 6.24
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This suggets that the parameters aure very unstable iIn the pericxi
before the fTirst world war, but fairly stable thereafter. One of
the main reasons for the eaurly variation may be the less

reliable transactions data in the nineteenth century.
Yet we must interpret these graphs with some caution given the

problem of autocorrelation. It i1s possible to correct for this

using the Cochrane-Orcutt method, as used in equation (6.14).
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Cochrane-Orcutt Method AR(2) Conve:4=% after 1 iteration
1870-1991

INT = 1.1504 + 1.0556 In Y (6.14)
(12.8042) (108.4606)

R2 = 0.99943 s.e. = 0.04528

n = 122

k =1

D.W. = 1.9727 [& = 1.522 6" = 1.562 (4-da) = 2.438]
o = 1.980

tgs = 1.658

Parameters of the Autoregressive Error Specification
U = 095939 Ut-i - 0.18755 Ut2
(10.4811) (1.9978)
It 1s iInteresting to note that the parameters vary only very

slightly from the original regression (6.13) v”~en the C3ochrane-

Orcutt technique is applied.

One pertinent question i1s vhether the relationship between income
and transactions significantly changed in the late 1980s. A
method of testing for this i1s to reconsider equation (6.13) for
the period 1870-1979, the year that Thatcher came to power, and
to use these results to forecast transactions for the following

twelve years to 1991. This gave the following results:
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Ordinary Least Squares

1870-1979

INT = 1.2955 + 1.0375 In Y (6.15)
(49.6374) (341.5188)

R2 = 0.99907 s.e. = 0.04338

n = 110

k =1

DW. = 0.67809 |[ch = 1.522 dg = 1.562 (4-du) = 2.438]
tgo = 1.980

tgs = 1.658

Fid, 119) = 82.7538 [3.94]

F, (1,119) = 11.5333 [3.94]

xM2) = 15.5015 [5.991]
Fa(i1,120) = 0.0060205 [3.92]
F4(12,108) = 21.0003 [1.85]
Fs(2,118) = 61.1547 [3.09]

Two diagnostic tests are of most iInterest, F4, Qiow®™s second test
of adequacy of predictions, and F5, Chow"s test of the stability
of the regression coefficients. Both tests fail, putting aside
concerns about normality, in the case of equation (6.15), and
this suggests poor predictive performance for the period 1979-
1991, vhich is confirmed by figure 6.25. The forecast 1s very
good up until 1985. However, after that point actual transactions
exceeds the forecast by a large amount. Nevertheless, a lack of
future observations msdces 1t itrpossible to discuss vdiether this
iIs an 1rreconcilable break down of the 1ncome/transactions

relationship or a temporary disturbance.
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Nevertheless, there aure still a number of statistical problems
with equation (6.15), the main one remains autocorrelation. This
was corrected, once aqgain using the Cochrane-Orcutt technique,
v~ ch gave the following results:

Cr>ohrane-Qrcutt Method MUD Converged after 2 iterations
1870-1979

In T =1.3282 + 1.0337 In Y (6.16)
(22.8739) (155.0922)

R2 = 0.99946 s.e. = 0.03280

n = 110

k =1

DW. = 18117 [Ct = 1-522 d, = 1.562 (4-do) = 2.438]
t, = 1.980

195 = 1.658

Parameters of the Autoreqgressive Error Specification

U = 0.66676 Ut-i
(9.1255)
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Once again equation (6.16) gives very similar results to equation

(6.15).

The overall conclusion from the statistical results are that, for
the most part, total transactions are proportional to income. As

Cramer (1981b) suggests;

" _... this 1i1s largely fortuitous since it is the result of
corrpensating movements in otherwise unrelated components of the
total. It 1s not due to the predominance of current transactions

commonly associated with income generation.™

(Cramer, 1981b, p.309)

However, viiile these results suggest that T and Y are very
similar, they are not 1identical, and there are a number of
periods vAiere the two series diverge, albeit briefly, except in
the case of the late 1980s. In consequence 1t 1s important to

test both 1ncome and transactions velocity in our empirical work.

0 ™“nInffM1a™nn

The substitution of income velocity for transactions velocity has
become prevalent 1in modem literature. This replacement is only
acceptable 1T there 1s a strong and stable relationship between
the two series. However, investigation of this problem has always
been frustrated by the lack of a reliable source for transactions
data. This chapter has attenpted to construct such a series using
Cramer®s (198l1la) framework. Nevertheless, 1t can at best, only

be considered a rough estimate of the order of magnitiade of
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transactions. For there are numerous tneasurement problems,
leading to assumptions and a great amount of extrapolation and
interpolation. Given these reservations, it provides a number of
interesting iInsights into transactions behaviour in the United
Kingdom. These include the major changes vdiich have taken place
In the corrposition of total transactions between i1ts three main
colrponents, current, transfer, and asset and portfolio
adjustment, over the last century. There also appears to be a
stable relationship between transactions and i1ncome, at least
until the [late 1980s, although major deviations can occur.
Whether this relationship 1i1s close enough to allow sinple

substitution 1s a matter for debate.
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The Langr-run
7.1 Introduction

The review of monetcury theory concerning the determinants of
velocity i1dentified two distinct groups of variables. Those vdiich
are associated with long-run behaviour, in part:icular
institutional change, and a second collection vdiich have a short
run 1i1npact. In addition two contrasting views of velocity
behaviour were recognized. On the one hand, the monetarist view
of a stable function of a few variables, including the
opportunity cost of holding money or alternative assets, and
permanent income. On the other hand, the alternative theory, that
velocity follows a random walk. In line with Keynes"s view that
velocity is, TfTor the most part, volatile and depends on the
structure of banking, 1i1ndustrial practices, social habits, the
distribution of i1ncome, and the effective cost of holding idle
balances. The concept of cointegration is i1deal i1n embracing and
testing these arguments, as the model can be separated into long
and short term elements. This chapter concerns itself with the
long run relationship, the next uses the error correction term

generated here, to build a short run dynamic model.

7.2 The §IhQVia=run Modal

The review of previous economic literature found four types of
determinants i1n the long term; the traditional ones, wealth and
interest rates; the institutional factors, those associated with
monetization and fTinancial development of a nation®"s economic

infrastructure”~. In consequence the long run model can be written
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in general terms as;

Velcxiity = f (interest rates, wealth, monetization, financial

sophistication)

once the proposed model 1is 1i1dentified, the first task is to

consider each variables definition, measurement, together vrith

an interpretation of their behaviour i1n the ttiited Kingdom for

the period of iInterest 1870-1991.

Holding money has a certain opportunity cost, for money IS just

one way that an economic agent can hold their liquid wealth.

Indeed, an individual may have a vAiole portfolio of assets each

with different returns. In the traditional sense holding money

has no return, therefore, as rates of return 1iIncrease on

alternative assets money i1s moved into these alternatives. As

this takes place velocity i1s expected to rise. Following Bordo

and Jonung (1987), the long term interest rate (RL) is measured

by the rate of 1interest on consols (@2.5%), as 1illustrated

pictorially i1n figure 7.1. Lathane (1954,1960) suggests that

movements i1n long term iInterest rates are the main determinant

of long run movements i1n velocity. Throughout the nineteenth and

early twentieth centuries the rate of i1Interest on consols was

low. After 1910 they rose rapidly, reaching 5.32% i1n 1920.

Between 1921 and 1947 RL for the most part declined. In the

twenty five years TfTollowing the Second World War, Qlong term

interest rates moved iIn an upward trend, reaching a peak of

13.01% 1n 1981, after which they fell back, Ilevelling off at

around 9%, until the late 1980°s.
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Klein (1974a and 1974b) suggests that studies i1n the demand for

tnoney that i1gnore the own rate of return on money, Tfor instance

seven day deposit accounts, underestimate the sensitivity of the

demand for money to the opportunity cost of holding i1t. When

market i1nterest rates rise, so does the own rate of return on

money. Therefore, the 1interest differential between money and

alternative assets alters less than the value of market interest

rates. The observed change i1n velocity under such circumstances

should be attributed to the relatively smaller change in iInterest

differentials, rather than the larger changes i1n the overall

level of interest rates. In calculating the own rate of interest
on money (ROWN), we Tollow Klien (1974b). This variable 1is
constructed as:

ROWN = (@ -H/CS®O) RS

VAlere H = the stock of high powered mraiey, consisting of currency
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held by the public (C), plus reserves of the commercial banks
(BRES) . CWM3 = the money stock M3 (Capie and Webber definition),
RS = the short term iInterest rate, measured by the Prime Bank
Bill Rate. The own rate of return on money is i1llustrated in
figure 7.2. 1t will be recalled from our earlier discussion that

ROWN will enter the velocity function with a negative sign.

The own rate of return on money 1is cyclical around a TfTairly
constant mean between 1870 and 1933. The period 1934-1950 sees
the variable follow a low of approximately 3.7%. In the post
Second World Weu: period 1t i1s cyclical auxund a steep upward

trend.
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Friedman (1959) concludes from his empirical work that the main
determinant of the demand for money iIs permanent income, that 1is
an average expected future income. In order to generate real per
capita permanent tncome (PIM), we adjusted real per capita income
(Y/PN) using Friedman®s (1957) weights and accounted for the long
term growth rate of real per capita income 1870-1991 of 1.42%.

The formula used was:

[PN), p-a

The permanent 1ncome series was generated using a — 0.0142, P
0.4, Wi = 0.32968 and W2 = 0.67032. a being the long term growth
rate of real per capita income, P, w*, W2 as given by Friedman

(1957) . This produced the algorithm:

AW —1.0368 0.32968 + 0.67032 (7-3)

The calculated series i1s shown in figure 7.3. This i1llustrates
the fact that permanent income has risen during most of the
sample period. However, there has been some criticism of this
"Mighted method of obtaining permanent income, vhich in itself
IS a substitute for a measure of wealth. Hall (1978) suggests
that current consumption iIs a good approximation for permanent
income or wealth. A full discussion can be found in Hadjimatheou
(1987) . In consequence, real consumer expenditure (PCX3NR), was
considered as a substitute measure. Given that PIM and PODNR

follow a similar pattern, and for ease of comparison with earlier

literature, the latter variable was not pursued.
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A proxy Tor the financial sophistication of a coimtry 1is the
ratio of total non-bank Tfinancial assets to total Tfinancial
assets (TNBFA/TFA), and represents a measure for TfTinancial
institution development. This variable is e3j»ected to enter the
velocity equation with a positive parameter. A (graphical
representation 1s shown in figure 7.4. 1t 1s iInteresting to note
that this variable is similar 1n shape to 1ncome velocity itself.
In 1870 over 90% of total financial assets were in the hands of
the non-bank financial sector. However, with the rise of
commercial banking i1in the late nineteenth century and early
twentieth century this ratio fell slowly, reaching a trough 1n
1947. Nevertheless, since the Second World War the rise of non-
bank financial iInstitutions have reversed this trend, and the
ratio has grown rapidly, reaching 96% by 1988. The table 1in

appendix D gives Tull details of the sources of this ratio.
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updating the original data of Goldsndth (1969)

It is unfortunate that direct measurement of monetization factors
IS not possible. It is, therefore, necessary to follow Bordo and
Jonung (1987) and develop a number of proxy variables. The first
of these i1s the ratio of the number of people working In non-
agriculture pursuits (LNA) to the total number of people employed
(L - As the primary sector declines i1n Importance, this ratio
will move towards one, and the demand for money will rise, as
bartering and payments 1i1n kind, are replaced with money
transactions. It 1s expected that this ratio will be positively
related to the development of the monetary economy, and should,
therefore, enter the velocity function with a negative sign. A
plot of the ratio of labour In non-agricultural pursuits to total

labour force is shown 1n figure 7.5. In 1870 84% of the employed

IcOXTur force were not involved 1i1n agriculture, but with

164



mechanization and other technological advances by 1989 over 98%
were enployed outside farming. In other words, over the one
hundred and twenty years under study, those people enployed by
the agricultural sector as a percentage of the total enployed

labour force, fell from 15.23% to 1.45%.

The second proxy is for the spread of commercial banking, wvdiich
IS measured as the currency money ratio. That iIs the currency
(notes and coin i1n circulation outside the Bank of England (C)),
divided by the total money stock measured by M3 (0OIM3) . The
currency money ratio Is expected to be negatively correlated with
the development of the money economy and hence enter the velocity
function with a positive sign. Figure 7.6 1illustrates the
currency money ratio for the United Kingdom. 1In 1870 24.48% of

the money stock was made up by the currency component. This ratio
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fell during the last quarter of the nineteenth century to a level

period of alJDOut 17% between 1899 and 1913. At the start of the

First Vforld War, the currency money ratio began to rise,

pea}dng
at approximately 23.74% in 1918,

from vAience i1t fell until the
md 1930"8. During the Second world War the ratio peaked again,

falling back during the 1950"s. The final high of the current

post war period occurred in 1961, »dien currency made up 23.65%

of the broad money stock. From then onwards, apart from a blip

in the late 1970 s, the ratio has fallen uniformly, reaching just
7.24% i1n 1988,

reflecting the decline in use of currency Iin

transactions.

Capie and Wood (1986) discuss a number of alternative

monetization variables. Anong these 1s the number of bank

branches (BFfiINKS), which are shown in figure 7.7. It 1s assumed
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that the demand for money will rise as the number of bank
branches 1i1ncreases. Therefore, this variable should enter the
velocity function with a negative sign. The number of branches
rose steadily until the start of the Second World War, and then
fell during hostilities, \dien many branches were closed. The
majority lost during this period were reopened after the war,
although not all were restored. The 1950"s and early 1960"s were
a period when the number of bank branches remained fairly
constant. The late 1960"s saw a flurry of activity, however, this
was short lived, and the number of bank branches has declined

ever since.
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with consideration of each proposed variable corrplete, it is now
possible to write the long run model. It should be noted, that

in line with earlier work this i1s semi-logarithmic 1n form.

+ — + +
InVv = f ROWN™  §i(Y/PN]p, In(TNBFA/TFA),
intex«et rates wealth financial scphlstlcaticn

In(LNAZL), In(C/M), In BANKS)

rncnetlzatlcn

vdiere V = the velocity of circulation, RL = the 1long term

interest rate (consols 2.5%), RCWN own rate of i1nterest on

money, (Y/PN)™ = permanent income, (INBEA/TFA)

the ratio of
total non bank Tfinancial assets to total financial assets,
(LNAZL) = the ratio of the number of people working iIn non
agricultural pursuits to the total number of people enployed,

(C/M) = the currency money ratio, and BANKS = the number of bank

branches .2

7.3 Testing for tiait Roots

With the theoretical model derived, the next step 1Is to consider
the time series properties of the proposed variables, and check
their order of integration. The augmented Dickey-Fuller equation;
Hr
Ay™ = a + ptime + PVvt-i * 8 81 AXe-1 + (7.4
was estimated for each vcuriable, and the resulting statistical
tests conputed. These are reported in Table 7.1. Columns 2-4
report the #l1, *2/ soad #3 statistics derived from Dickey and
Fuller ((1981), with 5% critical values given i1n peurenthesis.

Column 5 1s the standard t statistic for the constant a, with
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standard 95% critical values in parenthesis. Column 6 is the
equivalent for the parameter on time, p. Column 7 declares
whether the time series i1s trended or not, vdiich in turn affects
the confutation and critical values of the ADF statistics. Column
8 reports the ADF for the non differenced series. If the series
IS not stationary, 1t 1is differenced, and the resulting ADF
statistic reported In column 9. This process 1iIs repeated 1in
columns 10 and 11 vhere necessary, until stationarity is
achieved. Column 12 reports the number of lags required i1n the

augmented Dickey Fuller equation to eliminate autocorrelation.

We begin with the i1ncome velocity series. To eliminate serial
correlation i1n the residuals of the augmented Dickey Fuller
equation, just one lag 1n the Tirst difference of In VIt was
required. Table 7.1, therefore, reports the results of the ADF(l)
regression. A variable deletion test, which 1Imposes zero
coefficients on V-1 and the time trend, give a computed value of
3.0243 for *3. The critical value for & can be found in Dickey
and Fuller (1981) . Using hypothesis tests at the 5% significance
level, and 100 observations (the regression actually uses 119),
we find a critical value of 6.49. As computed *3 is less than the
critical value, the null hypothesis cannot be rejected, 1mplying
that the series contains a unit root. Using the sequential
procedure for unit root testing suggested by Holden and Perman
(1994), we consider the t statistic for In Vti1 to test for p =
equals one. As i1t 1s assumed that P 1i1s zero, non standard
critical values aure required, and these are obtained from Fuller

(1976), Table 8.5.2. The relevant t statistic is reported 1In
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column 8 of table 6.1, with the critical value in parenthesis.
The cornputed value of -2.4271 is higher than the critical value
of -2.8855, so this reinforces our earlier inference that the
income velocity series contains a unit root. To determine vdiether
a drift conponent 1is present, the value of the statistic 1is
calculated. This i1s derived using a variable deletion test, vdiich
itrposes zero coefficients on In Vi, the time trend, and the
intercept. *2 is the resulting F statistic. As the computed ®2#
2.0252 1s less than the critical value of 4.88, 1t 1is not
possible to reject the null hypothesis, vdiich inplies the absence
of a drift in the process. We can reinforce our conclusions by
using the statistic to test the null hypothesis of a unit root
and zero drift. In this i1nstance i1Is 0.19812, smaller than the
critical value of 4.71. Therefore it is not possible to reject
the null. Having established the series is not 1(0), we need to
confirm that the 1i1ncome velocity series requires only to be
differenced once to achieve stationarity. The above process 1s
repeated for the differenced variable, although not reported
here, and the corresponding ADF statistic i1s shown 1n column 9
of table 7.1 . This is -5.9267, smaller than the critical value

of -2.8857, and this confirms that the income velocity series 1iIs

1(D) -

The sequential procedure for unit root testing is conducted for
each of the proposed long run relationship variables. The
transactions velocity series (V2) is a random walk without drift.
The permanent income series (In(Y/PN)**) 1i1s a random walk with

drift. While RL, ROWN, In(TNBFA/TFA), and In(C/M) are all random
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walks without drift. All the above variables are also 1(1).
However, the cornputed *3 statistic for the ratio of the number of
people working in non agricultural pursuits to the total number
of people employed, In(LNA/L), is larger than the corresponding
critical value. Therefore, the null hypothesis, Hq: (@,p,p) =
(a,0,1) 1s rejected. So we know that either [p™0,p=1] or [p=0,
piM] or p»O,pitl] . The next step is to test for p=l using the
corresponding t statistic obtained 1n the augmented Dickey Fuller
equation. Critical values from the standard normal tables are
used vdien p 1s non-zero. These tests conclude that p,o, and p are
significantly different from zero, and inplies that the series
Is a random walk about a non-linear time trend. This outcome
being highly unusual for an economic time series (see Holden and
Perman, 1994, pp.57-58 for a detailed explanation) . To achieve
stationarity the In (12JA/L) series has to be differenced twice.
The fact that i1t i1s 1(2) 1s confirmed by the ADF statistic 1In

column 10 of table 7.1.

The final long run variable to consider is the number of bank
branches. Once again the computed *3 statistic is larger than the
corresponding critical value, and the null hypothesis Hq: (a,p,p)
= (a,0,1) 1is rejected. Further tests on a, p, and p suggest the
series 1s a random walk with a linear trend. Nonetheless, the In
BANKS series requires differencing only once to achieve

stationarity, and consequently is an 1 () variable.
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7.4 Tralkt Root Testing In the Presence of

Perron (1989) argues that unit root tests vdiich do not take iInto
account the possibility of structural breaks my have low power.
The point of a structural break my be detected informlly by
consulting a plot of each variable. Alternatively, 1t my be
identified by plotting recursive estimtes of p, in the augmented
Dickey Fuller regression, and seeking periods of coefficient
instability, vdiich my be consistent with a structural break. A
more Tforml approach, 1s to select the break point VvAnch
minimizes the t statistic on pyt-i 1n regressions for all possible

values of the structural break date.

In order to test for the existence of a unit root conditional on
the potential presence of structural breaks we use the following

equation, as specified by Holden and Perman (1994) .
Ay* = a +Qaun + ptimet +yDTf. +dD{TB) }

i~k
+PYt-i +g CAYt-i * (-5

vdiere TB = time of the possible break, DUt = 1 if t > TB and O
otherwise, DTt = time if t > TB and O otherwise, D(TB)t = 1 at t
= TB + 1 and O otherwise. DUt and DTt allow the i1ntercept and the
trend coefficient to change after the possible break. D(TB)t
allows for a jump iIn the series at TB + 1. If the parameters on
the lags of Ayt cure significant, this i1s i1in line with the view

that there 1i1s a gradual change 1i1n the intercept and trend
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starting at TB. Otherwise the changes take place iInstantaneously.
The null hypothesis of a unit root requires p=1 and v=p=0. The
alternative hypothesis of a trend stationary process requires p

<1, p,v, and O £0 and d to be close to zero.

The hypothesis 1i1s tested using the t statistic on the p
parameter, and conpauring 1t with the critical values given 1In
Perron ((1989), Table VI_.B p.1377. If the conputed tp is higher
than the critical value we accept the null hypothesis that the
series contains a unit root. Otherwise we reject the null
hypothesis and accept the alternative. The critical values used
are dependent on the position of the possible time break. This
IS given as;
X = Th/T

VAliere Tb = the observation number associated with the year
selected for the possible structural break (eg. 1870=1, 1900=31),
and T = the total number of observations, (in our case 121) . If
the null 1i1s rejected then hypothesis tests fTor the other

pau™meters use the conventional t and F statistics.

The Perron equation to test for unit roots in the presence of
possible structural breaks was estimated for each of the proposed
long run variables (excluding In(UiA/L) . The results cure reported
in table 7.2. Column 2 gives the possible date of break In the
trend function. Column 3 1i1s the value of the truncation lag
paurameter k. Columns 4-8 give the key parameters with critical
values i1n parenthesis. Column 9 reports p. Column 10 gives the

t statistic associated with p, with 1ts corresponding critical
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value taken from Perron (1989) . Column 11 indicates the position
of the break, and corresponding ratio. At the 5% significance
level, the null hypothesis of a unit root is maintained for seven
of the eight series. The exception is the own rate of iInterest
(ROWN) with a break date of 1931. The computed t statistic on p
IS -4.6284, vdiile the critical value equals -4.24. Therefore the
null hypothesis cannot be accepted and the alternative hypothesis
of stationary fluctuations around a determining breaking trend
f\mction 1s adopted. As the unit root hypothesis can be rejected,
it i1s possible to assess the significance of the other
coefficients given the fact that the asymptotic distribution of
their t statistic is standardized normal. The constant (@) 1is not
significant, vdiile the post break constant dummy @) is
significant. The trend @) 1s not significant, although the
opposite is true fTor the post break slope dummy (v) . The break
dummy (d) 1s not significantly different from zero at the 95%
level (1.96) but i1s at the 90% Hlevel (1.64) . These results
suggest that ROWN does not possess a unit root, is untrended
until 1931 and exhibits a positive trend from that point. It
could be cu:gued that these results be preferred to those of the
standard Dickey Fuller tests. However, given how close tp i1s to
its critical value, and given the fact that large sample test
procedures are being concluded, we regard the above evidence on
the unit root in the own rate of iInterest series as inconclusive.
Nevertheless, we use the Perron equation to test for unit roots
in the presence of possible structural breaks for all the series
in first differences. In all cases the unit root hypothesis 1is

rejected, as e:qg)ected. These are reported i1n Table 7.3.
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As stated earlier, usually only 1(1) variables will occur i1n any
long run relationship. All the proposed variables of the long run
model cure 1 (1) except the ratio of the number of people working
in non agricultiiral pursuits to the total nuiriDer of people
employed (In(LNA/L)), vhich is 1(2) . Consequently, this variable
iIs dropped from the proposed specification. It should be noted
that Siklos (1993) also drops this variable, due to lack of
variation in the post war period. The doubts concerning the
stationarity of ROWN arising from the structural break of 1931
remain, although 1t i1s not omitted. The long term model for
Johansen estimation purposes thus beconves:

+ ~ + +
InV = f {10j, ROWNA 1j1(Y/PNjp, In(TNBFA/TFA) ,

intereet ratee wealth financial scphisticatlcn

In(C/M), In BANKS)

mcnetizatlcn
7.5 Oointeoratioo Analyais

Before proceeding with the Johansen estimation, i1t IS necessary
to determine the lag length k of the VAR (vector autoregressive
model) . Sequential F tests were calculated, starting with a large
value of k, (3 Iin this case), and the specification reestimated
for ever smaller values of k. A variable deletion F test was used
to ascertain the smallest lag length v™iich is aceptable. This
should be Jlarge enough to ensure that the residuals are
approximately vdiite noise. The computed F tests and critical

values aure shown 1In Table 7.4.
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Table 7.4 DeharmHnation of the Iaq length k of
the VPR (vector autoregressive model)

Inccxne Velcx; ity Mcxiel (VI)

Lag Length F statistic

1 to O F(21,91) = 15.5969
2 to 1 F(14,91) = 2.2154
3 to 2 F( 7,91) = 1.8987

Transactions Velocity Model (\2)

Lag Length F statistic

1 to O F(21,91) = 7.7537
2 to 1 F(14,91) =1.9581
3 to 2 F( 7,91) =1.2566

The results show, that for both the 1i1ncome and transactions
velocity models, the null hypothesis cannot be rejected until the
lag length 1s reduced from 2 to 1. Therefore, the VAR is set at
2 for both models.

The next step is to apply the Johansen estimation techniques.
First, let us consider income velocity (VI). Initial analysis of
the model suggested the possibility of two cointegrating
vectorsa. However, consulting the corresponding vectors revealed
that VAiile all variables are significantly different from zero,

the sign of the paurameter on In(C/M) 1in vector one, and RL 1in
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vector 2 are incorrect. The model vas reestimated omitting In

BANKS. This again suggested two vectors. Unfortunately, there are

problems with the two associated vectors.
In(C/M)

The parameters on
in both vectors cure of the i1ncorrect sign. Additionally,

the parameters on In(Y/PN)” ROWN, and InCnOFA/TFA) 1n vector

two also have i1nappropriate signs. Furthermore, the parameters

on In(Y/PN)”, In(TNBFA/TFA) and In(C/M) are not significantly

different from zero. Finally, the long term model for iIncome

velocity was reduced to:

InVI = F (~/ ROWN/ IniY/PN)**, In(TNEFA/TFA)

J L

interest rates wealth financial scphisticaticn

The corresponding Johansen test statistics are reported in Table

7.5. Both the I* tests, the maximal eigenvalue and the trace of

the stochastic matrix suggest just one cointegrating vector. This

iIs exhibited in Table 7 .6. AlIl the parameters are of the correct

sign, and are significantly different from zero. The single

cointegrating vector in normalized form 1is:

(-1.00 0.44685 0.11847 -0.26820 6.97990)

corresponding to a long run relationship of:

InVI = 0.44685 In(Y/PN)™ + 0.11847 RLt - 0.26820 ROWNt

+ 6.97990 In (TNBFA/TFA)t
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Table 7.5

120 observations from 1872-1991 Maximum Lag in VAR = 2
List of variables included in cointegrating vector:
In VI, In(Y/PN)”~,RL,RQWN, In(TOBFA/TFA)

List of eigenvalues i1n descending order: 0.32180
0.14852 0.11559 0.060540 0.0096045

LR Test Based on Maximal Eigenvalue of the Stochastic

LR Test Based on Trace of Stochastic Matrix
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Table 7.6

Sairple 1872-1991 Maximum lag in VAR = 2

Variable Vector 1 x"d)
In VI - 1.00000
In(Y/PN)P 0.44685 6.7338
0.11847 7.6096
-0.26820 25.9589
INCINBFA/ 6.97990 17.0568
TFA)
T 528k

Economic 1interpretation of the 1long run relationship 1is not
straightforward. Cointegrating vectors are obtained from the
reduced TfTorm of a system of jointly endogenous variables.
Therefore, they cannot be iInterpreted 1In the same way as
structural equations, as 1t is difficult to go back from the
reduced form to the structure. However, Bemake (1986) and
Blanchard and Quah (1989) have shown that it i1s possible to give
a structural interpretation to these vectors by 1mposing
identifying restrictions on the reduced form paurameters.
Nevertheless, Tor our purposes, the Johansen vectors can be
thought of as a constraint that an economic structure Imposes on

the long run relationship of the jointly endogenous variables.

The residuals and residuals adjusted for short run dynandcs are

shown 1n figures 7.8 and 7.9 respectively.
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Informal analysis appears to confirm stationarity. However, there
appears to be outliers 1n 1939, 1964, 1983 . Nonetheless,
stationsurity i1s confirmed by the Augmented Dickey Fuller test,
ADF(2) = -4.4321 [-2.89] , and the null hypothesis of a unit root

IS rejected.

Let us return to transactions velocity (V2) . The Johansen test
statistics are reported in Table 7.7, these are for the full long
term model. Using the 95% critical value criteria, the LR test
based on the maximal eigenvalue of the stochastic matrix suggests
two cointegrating vectors. While the LR test based on the trace
of stochastic matrix suggests three vectors. These were
estimated, and are shown in Table 7.8. The first point to note,
Is the fact that according to the tests, all parameters are
significantly different from zero. However, vector one 1s
rejected because the paurameters on RL and ROWN are of the
incorrect sign. Furthermore, vector three i1s not acceptable due
to the negative sign on RL. Nevertheless, vector two 1is
acceptable, and in normalized form is:
(-1.00 0.251970 0.027783 -0.045524 3.06910 0.046472 -0.104130)
corresponding to a long run relationship of:
In V2 = 0.2520 In(Y/PN)"t + 0.030 RLt - 0.0455 ROWNt

+ 3.069 In(TNBFA/TFA)t + 0.0465 In(C/M)t

- 0.1041 In BANKSt
Earlier discussion on the problems associated with economic

interpretation are also relevant here.
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For a full discussion on the ordering and choice of vectors vhen
the Johansen tests suggests more than one, see Adam (1991),
Arestis and Biefang-Frisancho Marirscal ((1994) and Clements and
Mizon (1991) . Furthermore, a recent paper by Pesaran and Shin
(1994) argues that iIn the case VAiere there are more than one
cointegrating vector, the statistical approach to i1dentification
of the long-run cointegrating relations is not satisfactory. This
can lead to misinterpretation of eirpirical results and has
implications for policy analysis. Pesaran and Shin (1994) provide
appropriate algorithms to overcome this problem. Furthermore, 1iIn

a later paper Pesaran and Shin (1995) show that:

"1t 1s possible to complement the long-run analysis with some
insight i1nto the dynamics of the adjustments of the economic
model by estimating "persistence profiles'”™, namely the time
profiles of the effects of shocks on the cointegrating relations
that are i1nvariant to the way shocks in the underlying VAR model
are orthogonalized."
(Pesaran and Shin (1994, p.36)

The enpirical work contained here, has not been able to benefit

from such recent econometric developments.

The residuals and adjusted residuals for short run dynamics are

illustrated in figures 7.9 and 7.10.
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Table 7.7

120 observations from 1872-1991 Maximum Lag in V2~ = 2
List of variables i1ncluded 1n cointegrating vector;
Inv2, In(Y/PN)**, RL, ROWN, In(TNBFA/TFA) , In(C/M) ,

In BANKS

List of eigenvalues i1n descending order: 0.38237
0.28241 0.23756 0.19407 0.076702 0.054726 0.002248

LR Test Based on Maximal Eigenvalue of the Stochastic
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Table 7.8

critical valile
*(3)= 7.815
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While the residuals appear stationary, there are outliers i1n 1987

and 1989. This 1s an i1ssue we will return to later iIn the thesis.

The Augmented Dickey Fuller statistic confirms stationarity,

ADF(2) = -3.5188 [-2.89].

This chapter has established long run relationships for both

Inr-ro> and transactions velocity. In the case of income velocity,

this 1s a function of the long term interest rate, the own rate

of iInterest on money, and the ratio of total non bank financial

assets to total financial

assets. While the 1long term

transactions velocity function contains these variables and

additionally the currency money ratio and the number of bank

branches. These results are 1In line with the monetarist view of

a stable function of just a few variables.
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8,3 Interest Rates

Klein (1973), among others, argues that a short tern interest
rate be 1ntroduced into the velocity function, adjoining the long
term one. Ensuing Bordo and Jonung (1987) this i1s measured as the

Prime Bank Bill Rate (RS), as i1llustrated in figure 8.1.

In the period 1870-1930 cyclical short term interest rates moved
around a stationary mean. In the early 1930s they fell to a
historical low, vdiere they remained until after the Second World
War. In the post war period RS has fluctuated around an upward

trend.

So fou: only domestic interest rates have been considered.
However, over the last decade ettpirical work has paid attention
to open economy considerations. Brittain (1981) constructs a

foreign portfolio term, which reflects the difference between
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domestic and foreign iInterest rates. This variable is expected
to enter the velocity function with a negative sign.
RFOR = (f - rd) G

= a domestic rate of interest/ rf = a foreign rate of
interest. The German scenario iIs chosen?™ and the differential
between the German Private short term interest rate (RGER) and
the domestic Prime Bank Bill Rate (RS) 1i1s considered. The

resulting portfolio term (RFORG) 1is shown in figure 8.2.

1110 foreign portfolio term is cyclical around zero until 1920.
After a positive peak, domestic iInterest rates are higher than
German iInterest rates until the mid 1960s. The final twenty five
yealrs cure characterised by German interest rates being higher

than United Kingdom ones.
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8.4 Wealth - Transitory Inccme

It follows from our earlier discussion of permanent income 1In
chapter three, that both measured 1ncome, and measured
consunption contain a permanent and a transitory element.
Therefore the transitory income will have an affect on money
demanded and hence velocity. This can be measured, according to
Bordo Jonung (1987), as the ratio of measured per capita real
income to permanent per capita real 1ncome. The resulting
variable (CYCLE) 1is i1llustrated in figure 8.3. It i1s cyclical 1In
nature, but stationary around a constant mean Tfor the whole

sanple period. There are two notable outliers 1n 1919 and 1940.
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An alternative measure for fluctuations in income is the GDP gap,
the difference between potential real output and actual real
output. This i1s measured as;

In YRGAP = In NNPR - In NNPTREND (8.2

v~ere NNPR = Net National Product (constant prices), NNPTREND =
the trend of NNPR. The resulting variable (YRGAP) 1is i1llustrated

in figure 8.4.

8.5 Monetization

Capie and Wood (1986) suggest urbanization as an alternative
measure to the share of the labour force i1n non-agricultural
production, &v¥d this 1is the only additional monetization
variable. The authors argue that it is possible that i1ndustries
in rural areas were slow to monetize, so that the Bordo and
Jonung measure may be misleading. The ratio of the population

living 1in towns and cities to the population as a vdiole (PCMPT),
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is 1llustrated 1n figure 8.5. The latter half of the nineteenth
century 1is characterised by an ever greater proportion of the
population moving to the urban areas. However, the share of the
population In major towns reaches a peak at the time of the start
of the First World War. During the war, and i1mmediately
afterwards the urban population falls steeply. During the 1920s
and early 1930s there 1s a modest iIncrease i1In the population
living 1n major towns. After 1934 there 1s a steady decline 1n
the urban population. This i1s reversed during the 1960s, but a
further decline takes place during the 1970s, a plateau being

reached i1n the 1980s.
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8,6 Ecopf«tic Stability

In assessing their holdings of precautionary monetary balances,
individuals will assess future economic stability. A proxy to
encapsulate this argument based on Klein (1975), 1is measured as

a six year moving standard deviation of the percentage change in

real income per head (YSD) .

A decline i1n the certainty about the future, reflected by an
Increase in the standard deviation should raise the precautionary

demand for money and hence lower velocity. It i1s i1llustrated in

figure 8 6.

Bordo and Jonung (1987) had little success with this variable,
and i1ntroduced an alternative measure of economic stability in

the form of the government®s share i1n national income. This 1is
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calculated as total government expenditure less iInterest payments
on the national debt, divided by net national 11ncome. It 1is
argued that increased government ejg>encliture leads to growing
economic stability and security and this 1In turn reduces the
demand for money and raises velocity. The ratio (1G) is shown

pictorially 1n figure 8.7.

It can be argued that defence e3jp»enditure, especially during the
two world wars, distorts this measure. In consequence Bordo and

Jonung offer an alternative 1n the form of total government

expenditure less 1i1Interest payments on the national debt and
defence expenditure, divided by net national 1ncome. The

resulting variable (TODEF) 1s illustrated in figure 8.8.
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1962 1934 1966 1996

Figure 8.8

Capie and Wocxi (1986) offer a similar but more precise definition
in the form of the percentage of GDP spent on social services,
defined as education, health, social security and unemployment
benefits (8SG) . This is shown i1In figure 8.9. JVYart from the
Second World War and the late 1980%"s, this variable has risen

almost continuously.

One would expect a positive relationship between TG, TGDEF, SSG
and velocity. However, the majority of empirical work has found
that vdiile significantly different from zero, the parameter 1is
of a negative sign. A possible explanation 1is that these
variables move counter cyclically to velocity, reflecting the
stabilizing role played by many governments, (see Bordo and
Jonung, 1987, p-42). Another explanation, 1is that Iincreased

government expenditure vdiich 1s funded by the PSBR may lead to
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an increase in the money supply before the i1npact i1s felt on

nominal i1ncome. This would lower velocity, at least initially.

H.7 TTirama and Manetary Shocks

Another area of concern i1n accounting for short run behaviour,
are the exogenous shocks to the velocity ratio, either to the
numerator, nominal income, or denominator, the demand for money
balances. Tatom (1983) suggests that labour strikes affect at
least tenporarily, reducing both production and spending. This
IS measured using the ratio of working days lost by strikes to
labour force employed, as shown by STL i1n figure 8.10. The
majority of working days lost through strike action took place
in the first half of this century. The graph is dominated by the
peak caused by the "General Strike'". The other notable feature
are the small peaks caused by a variety of coal miners strikes

during the mid 1970s and early 1980s.
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As discussed 1n chapter three, there are two ccxtponents of G.D.P.

whose uned“)ected variation may cause changes in velocity, these

are i1nventories and 1i1mports. To measure this 1i1nfluence two

additional variables are i1Introduced. INVR, real i1nventories and

work 1n progress, and MR, real 1inports, i1llustrated in figures

8.11 and 8.12 respectively. Real 1nventory and work in progress

IS dominated by the major trough i1n 1916, while real iInports, for

the most part, fTollow an upward trend, especially after the

Second World Wan:.
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Figure 8.11

Figure 8.12
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A reduction 1n direct taxation, ceteris paribus, will lead to an

Increase 1i1n consuilrption, VAlIch In turn causes a rise 1In the
demand for transaction balances. Accordingly in the short run a

reduction in direct taxes results in a decline in the velocity

of money. The basic rate of income tax is illustrated in figure

8.13.

As discussed earlier, money balances serve as a shock absorber

or buffer stock, vhich tenporarily absorbs unexpected variations
in 1ncome (transitory income), until the portfolio of securities
and consumer durable goods can be adjusted. Together with the
shock vhich may come from unexpected changes 1n the nominal money
si;pply. In order to measure this phenomenon we introduce,
following Qiow (1966), the money shock absorber variable, that

iIs the deviation between the nominal money stock (CWM3) and its

long run trend level M*). Thus money deviation variable 1is
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measured as:

MDEV = In - In Me* 8™)

This 1s 1llustrated i1n figure 8.14. Uhtil the turn of the
century, the ratio iIs positive. Between 1902 and 1972 except for
a short period, MDEV 1is negative. In other words, the actual

money supply i1s less than the overall trend. This i1s reversed

after 1973.

Price Expectahionfl

The expected rate of change of price 1iInflation reflects the
opportxinity cost of holding money. Early price expectations
measurement used adaptive expectations, vdiich were constructed
using geometrically declining weights on the lagged values of
past price inflation. However, by the early 1970s there was
growing dissatisfaction with Friedman®s adaptive e”ctations

mechanism. Adaptive expectations inplies that individuals will.
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regardless of vdiat else happens, hold to a leauniing curve derived
from an earlier period in time, although this may not reflect at
all, VAiat 1s happening iIn the econotry at that moment. It i1s very
unlikely, that this i1s actually vtot happens. More likely 1s the
idea that people select from alternative learning rules,
depending upon the circumstances they find themselves 1n at any
particular time, and the information available to them. In other
words e3”>ectations are rational. The Rational Expectations
hypothesis was originally pronounced by Muth (1961), but 1its
application to macroeconomics and policy issues was pioneered by
Sargent, Lucas, and Wallace 1n particular. The basis of the
hypothesis 1i1s the proposition that anticipations are formed
"rationally”™ or consistently by individuals, as optimal
predictions based on available information. Therefore,
individuals will not nake systematic errors in forming their
e:g)ectations of 1inflation, as iIn the adaptive e”"gjectations
mechanisms, as adjustment is continuous. CJonsequently, there will
be only transitory and random deviations between the actual and
esgjected rates of inflation. According to Tatom (1983) 1if
inflation expectations are unbiased, they can be measured by
changes in the C3DP deflator (RPD), as 1llustrated in figure 8.15,

and this i1s the main measure we will use 1n this analysis.

Tatom (1983) also suggests energy and other raw material prices
will affect velocity at least tenporarily. These are measured
here by the rate of growth of inport prices RPC3D) as shown in
figure 8.16.

203



204



IT we recall frcxn chapter three, Kami (1974) suggested that real
money holdings are positively related to the real value of time.
This i1s due to the fact that individuals and firms wish to save
time when conducting their exchange activities. Kami ‘s
hypothesis is stated in the form of an inventory model of the
demand for money, hy assuming that cash withdrawal involves a
cost In terms of goods and time, that i1s forgone earnings. He
suggests that the elasticity of the demsmd for money with respect
to real hourly earnings 1i1s larger than the elasticity of the
demand for money with respect to property income or per capita
hours worked. 1In order to consider this argument, we introduce

the variable, WP, wvdiich i1s a real wage measure, the 1i1ndex of

average weekly wage rates (W) to the price deflator (PD) . This

is 1llustrated in figure 8.17.
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8.9 Financial Innovation

The final sub set of Independent variables cure those associated
with financial innovation. By their very nature the sample size
for these variables 1is very Ilimited, although 1t has been
possible to construct series for the post Second World War
period. The TfTirst of these variables i1s the nunber of automatic
teller machines (ATM) as i1llustrated in figure 8.18. The first
ATM was i1ntroduced i1n the mid 1960s. After an initial period of
steady growth, the late 1970s were characterised by a steady
number of machines. However, after the introduction of the second

generation machines i1n the early 1980s growth was very rapid.

The second financial 1nnovation variable i1s the number of credit
cards issued (CXARD) as shown in figure 8.19. These have risen
rapidly since their introduction, apart from a slight decline in

the early 1990s following the introduction of an annual charge.
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The third financial 1nnovation variable is the number of Building
Society Share accounts per capita (BSSAPN) as 1illustrated 1in
figure 8.20. This ratio has risen steadily until 1987, wvdien it
fell, before stabilising at a new plateau. Another Tfinancial
innovation variable i1s the previous peak of the short run rate
of interest (RSMAX) . This 1s i1ntroduced to simulate the ratchet
hypothesis put forward by Goldfeld (1973). It is i1llustrated in
figure 8.21. Between 1955 and 1967 it i1s constant at 6.43%. It
moves to a new level 1n 1968, remaining at this rate until 1972.
Another new rate i1s established in 1973, ~diere it remains for the
next Five years. RSMAX"s maximum rate i1s established in the late

1970s at 16.0740, vdiere i1t remains until the end of the saitple
period in 1991.
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The miaher of Buillding Society Share Booounts per cepita

BSSAFH
Figure 8.20
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The final area concerns the Tfinancial i1nnovations taking place
in the stock market. Hiese are measured in three forms, the real
stock market price (RSMP), the Financial Times earnings vyield
(FTEY), and the ratio of short to long treasury bond yields
(TLSR) . The real stock market price 1is shown pictorially 1in
figure 8.22. RSMP fell 1n the late 1950s, but recovered in the
early 1960s, from vdience i1t revolved around a constant mean until
the early 1970s. A notable peak being i1n 1968. There was a
dramatic fall i1n real stock market prices in 1973, and they
remained at this low level until 1982, vdien a recovery began to
take place. After 1987 RSMP was fairly constant until the end of

the saitple period.
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The Financial Times Earnings Yield (FTEY) 1is shown i1n Tfigure
8.23. Throughout the 1950s and 1960s FTEY is characterised for
the most part by a downward trend, reaching an all time low iIn
1972. This 1s dramatically reversed into a maximum peak of 21.47
in 1973. The Financial Times Earning Yield then falls back
modestly to a fairly constant plateau 1n the late 1970s. However,
FTEY falls again in the early 1980s stabilising around a new mean
for the remaining pau:t: of the decade. The ratio of long to short
Treasury Bill yields (TLSR), 1is shown i1n Tfigure 8.24. TKiis
variable peaks in the late 1950s, followed by a trough iIn the
1960°"s. A major peak is to be found in 1971 followed almost
immediately by a trough in 1973. There are two further peaks in

the mid 1970s, after vdiich a decline takes place. TLSR is fairly

Figure 8.23
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8.10 lhe +Cc Model

The completion of the review of proposed regressors gives the

opportunity to state the full short run model, including those

long run regressors v~ch also, i1t i1s believed, play a role in

the short term. It can be stated in the following functional

form.
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V = f(™, RS, RCWN, RFORG, (Y/P™)" CYCLE, -\RGftP,
interest rates «paalth

financial scphisticaticn ncnetizaticn

KSD, TG, TGDEF, SS%:
€0CNORIIC stability
STL, INVR, MR, TAXR, MDEV

G.D.P. and mcnetary shocks

RPD, RPQD, ij

inflation and value of time

AIM, CX3\RD, BSSAPN, RSMAX, RSMP, FTEY, TLSR]|

financial innovaticn

vrere V = velocity of circulation, RL = long term interest rate
(consols (2.5%)), RS = short term interest rate (prime bank bill
rate), ROWN = own rate of interest on money, RPORG = foreign
portfolio term (German exanple), (Y/PN)™ = permanent income,
CYdIE = the ratio of measured per capita real 1ncome to permanent
per capita real income, YRGAP = difference between potential real
output and actual real output, (INBFA/TFA) = ratio of total non
bank financial assets to total financial assets, ((21A/L) = ratio
of the number of people working in nonagricultural pursuits to
the total number of people errployed, PCMPT = the proportion of
population living In major towns and cities to total population,
(C/M) = currency/money ratio, YSD = six year moving standard
deviation of the percentage change in real i1ncome per head, TG
= total government e”g>enditure less iInterest payments on the
national debt, divided by net national income, T3DEF = total

government expenditure less interest payments on the national
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debt and defence expenditure, divided by net national income, SSG
= percentage of GDP spent on social services, defined as
education, health, social security, and unemployment benefits,
STL = the ratio of working days lost by strikes to the labour
force employed, INVR = real i1nventories and work in progress, MR
= real 1Imports, TAXR = the basic rate of 1i1ncome tax, MDEV =
deviation between the nominal money supply (M3 and i1ts long run
trend, RPD = price inflation, RPQD = import price inflation, WP
= real wages, ATM = the number of automatic teller machines,
CX3\RD = the numiber of credit cards issued, BSSTAN = the numiber
of building society share accounts per capita, RSMMC = the
previous peak of the short run rate of iInterest, RSMP = the real

stock market price, FTEY = Financial Times earnings yield, and

TLSR = the ratio of short to long term treasury bond yields.

The last chapter established a long term relationship between
velocity and a small numiber of explanatory variables. This
chapter has been concerned with the construction of a short run
dynamic model Tfor use in the second step of the cointegration
process. In undertaking this task, a nuinber of possible
additional determinants have been 1i1dentified, and their
definition, measurement, and economic behaviour i1n the United
Kingdom has been discussed. The next task is to test this

theoretical model with empirical work.

The list of e:q)lanatory vsuriables is obviously based on earlier
theorising to be found 1n the relevant literature and i1s intended

to cover many considerations: price effects (rates of interest.
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inflation, value of time); quantity effects (permanent iIncome,
cyclical phase); velocity mismeasurement effects (mneasured versus
permanent 1income); economic i1nstability/uncertainty effects
(income volatility); real and monetary shocks (strikes, tax
change, unanticipated changes 1i1n money supply); structural
effects (urbanisation, monetisation) and financial i1nnovation.
It 1s i1nevitable that iIn this process ad hoc theorising and
approximate measurements cannot be avoided. The underlying
individual optimising process takes place iIn a shifting
environment vdiere institutional, structural and technological
developments play a role and may even affect the definition and

thus measurement of the key variable, that 1s money.
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CThspt.&r 9

mfhfl Short Jtvix Dynamic RelatlonflhlD - Bgpirical-H”?
9,1 Introduction

with the theoretical short run dynamic model at hand, the next

task 1s to test i1t using enpirical work. Here both income and

transactions velocity will be considered. First for the complete

sample period 1870-1991 and later using two sub periods, that

IS
1870-1946, wvdien velocity was fTalling, and 1950-1991, a period
vdien velocity was rising. In estimating each relationship, the

methodology suggested by Hendry, Pagan, and Sargan (1984) will
be used, that i1s from the general to the specific. In other
words, the starting point is the theoretical short term model
with a generous lag structure, vhich i1s then simplified with the
help of statistical tests, until an acceptable specific
(parsimonious) model is derived. The main Instrument In carrying

out these tests 1s MICROFIT 3.0, with additional statistical

computation using P.C. GIVE 6.0, and TSP, vdiere necessary.

Q.9 Mr*itional Xjfaklt Root Teats

The theoretical short run dynamic model 1i1ntroduced additional
variables that economic theory suggests affects the short term
behaviour of velocity. In the strictest sense these variables
should be the first differences of other 1(1) variables vhich do
not enter the cointegration regression. Therefore 1t IS necessary
to consider the time series properties of the proposed short run
variables, and check their order of iIntegration. A comprehensive
diagnosis of all variables 1i1s found 1n appendix F.

Here we

concentrate on those variables vhich e not 1(1).
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The Augmented Dickey Fuller statistics cure reported in Table 9.1.
Let us begin with the ratio of measured per captia real income
to permanent per capita real income (CYCLE) . The computed *3 is
greater than the corresponding critical value, so that the null
hypothesis irtplying that the series contains a unit root cannot
be accepted. The next step is to test p = 1 using critical values
from the standard normal tables. In this case the null 1is
rejected and we use a conventional t statistic to decide VAiether
to take p to zero or not. Here we accept the null hypothesis that
the series 1s stationary with no linear trend, but possibly with
an intercept. We test the hypothesis using a 1n a conventional
manner. In this case an intercept 1is present. Thus we can

conclude that In CYCLE 1s an 1(0) variable.

A similar series of tests concludes that In STL, and INVR are
stationary series with no linear trend and no intercept. While
In POP, In(W/P), and In TGDEF are stationary series with a linear
trend and an intercept. All these series being clearly 1(0) . The
financial i1nnovation variables In AIM and In BSSAPN contain a
unit root, and require differencing twice to achieve
stationarity. The In(LNA/L) series as discussed earlier 1in
chapter seven, i1s a random walk about a non linear time trend and
1(2) . Consequently all of the variables contained in Table 9.1

were dropped from the proposed short term model, VAlich becomes:
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V. = f(, RS, ROWN, RFORG™ (Y/PN)", YRGQ\P,"

interest rates wealth

CnreFA/TFA] , ] PCMPT, (C/MD) ,

financial scphisticaticn ncnetlzaticn

YSD, TG, SSGi MR, TAXR, MDEV,

eocnomic stability 0.D.P. and mcnetary shocks

RPD CCPIPD, RSMAX, RSMP, FTEY, TLSR
inflatlcn

financial Innovaticn

With the short run model established, the next task 1s

estimation. As discussed earlier, the econometric methodology-

suggested by Hendry 1i1s used. The general theoretical

model
outlined above i1s adopted with a general lag structure, vhich 1s
simplified with the help of statistical tests, until an

acceptable or best possible model 1s derived.

9.3 The Full Sanple Period 1870-1991

Initially we are concerned with income velocity for the vtole

period 1870-1991,
(9.1).

the fTinal specification is reported 1In equation
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Ordinary Least Squares

1874-1991

AVIt = -0.10309 + 0.51482 A(Y/PN)~ + 1.0054 A(TNBFA/TFA)t-s

(1.9793)  (3.4641) (1.9920)

+ 0.18459 ARLt-i + 0.20583 ARSt - 0.20118 ARCWNt
(2.8397) (2.0651) (2.0195)

- 0.045818 ATGt+ 0.12796 APDt + 0.50772 A(C/M)t
(2.7268) (1.8420) (5.4968)

- 0.039508 AYSDt - 0.028459 RESfi (9.1)
(2.2249) (1.8183)

R2 = 0.44382 s.e. = 0.044051

n = 118

k = 10

D.W.= 1.7132 [dt = 1.335 do= 1.765 (4-do)= 2.235]
tgo = [1.658]

tgs = [1.980]

Fid, 106) = 3.0456 [3.94]

Fo(l1,106) = 7.2932 [3.94]

= 4.0343 [5-991]

Fad, 116) = 3.5817 [3.92]

Interest rates are represented by the long term rate lagged one
period, and the contenporaneous values of short term and own rate
of Interest of on money. Wealth is portrayed by permanent income.
Financial sophistication 1i1s symbolized by total non bank
financial assets to total financial assets lagged three years.
Monetization i1s depicted by the currency money ratio. Economic
stability 1s represented by the six year moving standard
deviation of the percentage change in real per capita income, and
the ratio of total government ejqjenditure, less interest payments
on the national debt divided by net national i1ncome. Price
expectations are depicted by the rate of growth of the GDP price
deflator. Finally, the lagged residuals from the long term model

are introduced as an error correction mechanism. Coefficients aure
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of the correct sign.™ A1l parameters are significantly different
from zero at the 95% confidence level, except, APDt, and RESt 1,
vhich are accepted at the 90% confidence level. It 1Is Interesting
to note that the coefficients on ARSt and AROWNt are almost equal
but of the opposite sign. The Durbin Watson statistic suggests
no autocorrelation, and this 1i1s confirmed by the Lagrange
multiplier test of residual serial correlation, @) . Jarrque -
Bera®s test of the normality of regression residuals &),
indicates that this 1iIs not a problem. F3, the test for
heteroscedasticity, 1s conputed as 3.5817, less than the critical
value of 3.92. This suggests that the residuals are
homoscedastic. However, the estimated equation fails Ramsey"s
RESET test of functional form (Fp), vhich suggests
misspecification. Another test for misspecification 1is the
differencing test suggested by Plosser, Schwert and White ((1982) .
Breusch and Godfrey (1986) have shown that this can be calculated
as a variable addition test. The supplementary variables being
constructed from the existing regressors by adding the
observation lagged one period to the observation lead forward one
period. The test then amounts to an F test for the joint
significance of the additional regressors. In this case the
differencing test i1s calculated as F (11,91) = 8.8407, and with
a corresponding critical value of 1.89, the early suggestion of
misspecification 1s maintained. The more sophisticated and
detailed RESET tests computed by P.C. GIVE 6.0 suggest that ATGt
and APDt are the two candidates vhich cause the misspecification
problem.”~ However, as will be revealed later in our discussion,

this 1s not the main problem with full sample dynamic equations.
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An of 0.44382 suggests an average fTit. Nonetheless, a plot of
residuals and standard error bands, (figure 9.1), reveals a

number of outliers.

The most notable being as follows; 1919 and 1921 a little after
the end of the First World War, vhen i1ncome velocity declined
rapidly and a period of major disinflation took place; 1948 soon
after cessation of hostilities after the Second World War and the
beginning of reconstruction; 1970 and 1975, a period of rapid
inflation; 1988, a period of rapid financial i1nnovative change.
In an attenpt to account for these outliers, duirray variables were

introduced, the revised empirical results cure shown In equation

9.2) .
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rntnNinNaT-y Least Smiares

1874-1991
AVI. = -0.086417 + 0.43948 A(Y/PN)~ + 0.94463 A (TNBFA/TFA)L.
(1.8927) (3.2663) (2.1722)
+ 0.16177 ARLt-i + 0.52949 ARSt - 51751 AROWNt
(2.6449) (3.0461) (2.9969)
- 0.053795 ATGt + 0.112233 APD™ + 9°'34376 A(C/M)t
(3.6287) (1.7064) (3.0180)
. 0.0068728 AYSDt - 0.18526 D19 -
(0.42883) (4.3637) (2.0877)
+ 0.12385 D48 -0.085302 D70 +0.082548 D75
(3.1877) (2.1832) (1.8688)
. 016370 D88 -0.024617 RESt-i (9.2)
(2.0638) (1.7992)
r2 = 0.60511 s.e. = 0.037118
n = 115
DW.= 15053 [@ = 1.203 = 1.922]
tgo = [1.658]
tss = [1.980]

Fid, 100) = 9.0252 [3.94]

Fod/100) = 5.2955 [3.94]

x5{2) = 1.5604 [5.991]

Fj(1,116) = 1.7567 [3.93]

While all the dunmies are significantly different from zero at

the 90% confidence level, their i1Introduction leads to serial

correlation, and the parameter on AYSDt becomes insignificant. It

i?)

vdiich would have been eqg>lained by the

could be argued that the debut of dunny variables picks

exogenous occurrences,

unknown omitted variables, although this of course, could suggest

mis-specification in the first place.

Finally, returning to the original equation, consideration 1is

made of parameter stability. A plot of the cumulative sum of
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recursive residuals statistic i1s shown in figure 9.2

Neither of the critical boundaries 1i1s crossed, and the null
hypothesis that the regression model i1s correctly specified 1is
accepted. This suggests that there are no systematic changes 1In
the regression coefficients. A plot of cumulative sum of squares
of recursive residuals, together with a pair of straight lines
representing the 5% critical values is i1llustrated 1n figure 9.3.
Here, the critical boundary 1is violated just after the First
World War, and again i1n 1964. Thus the null hypothesis 1is
rejected, and we accept that there 1s a sudden depeurture from
constancy of the estimated regression coefficients. In order to

locate the problem, we examine recursive parameter and t

statistic plots.
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First, consider the plot of the coefficient on A(Y/PN)”, figure

9.4.



Ttiis clearly shows parameter instability in 1921, 1T one recalls,
the time of the structural break discussed earlier. The
associated recursive t statistic i1s shown in figure 9.5. This
suggests that the permanent 1Income parameter was not
significantly different from zero before the point of

fluctuation. The variation in the t statistic after this point

should also be noted.

As well as parameter fluctuation in 1921, the parameter on the
ratio of total non bank financial assets to total Tfinancial

assets, lagged three periods, also shows instability 1n 1939 and

1967, as i1llustrated 1n figure 9.6.
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The corresponding recursive t statistic, figure 9.7, IS

interesting because 1t suggests that the parameter on

iICnroFA/TFA)t-3 is only significantly different from zero at the

95% confidence level between 1939 and 1964, together with a small
period at the end of the sample. Although for the most part, the
null Is rejected at the 90% significance level between 1965 and

1989.
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Apart from the structural break i1n 1921, the parameter on ARLt.i

iIs relatively stable. This i1s not true, however, of the short

term and own rate of money interest rates, vdiose coefficients

follow a similar pattern, see figures 9.8 and 9.9. Parameter

instability being found in 1919, 1934, 1947, and 1987. Another

issue vhich 1s alarming, 1i1s the fact that these parameters are

of the i1ncorrect sign between 1919 and 1986. Further anxiety 1is

caused by the fact that the coefficients are only significantly

different from zero, at any acceptable confidence level, after

1986, (see figures 9.10 and 9.11).
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Figure 9.8

Figure
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Figure 9.10

Figure 9.11
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After the First World War, the parameter on ATGt is cotrparatively

constant. However, this shrouds i1ts significance, exceeding tg

for two short periods, 1914-1919, 1984-1991, and tgo in three

minor periods, 1896-1900, 1905-1913, and 1951-1963,
9.12) .

(see fTigure

The price inflation paurameter shows marked instability 1n 1919-

1921 (disinflation) and 1972-1977 (rapid inflation), as

illustrated 1n figure 9.13. For most of the sanple period, the

associated parameter is significantly different from zero at the

90% confidence level, as shown by a plot of the recursive t

statistic 1n figure 9.14. However, there are notable exceptions,

1888-1898, 1911-1914, 1919-1920, 1933-1946, 1969-1978.
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One of the most volatile coefficients i1s that on A(C/Mt/ a plot
of vhich i1s shown 1n figure 9.15. However, 1t i1s with dismay,
that we find that this parameter is only significantly different

from zero after 1973 (figure 9.16).

The parameter on the economic on the economic stability variable
AYSDt i1s fTairly stable, apart from the 1921 structural break.
Once again 1t 1s only significant for two short periods 1921-1923

and 1973-1991. This point being i1llustrated in figure 9.17.

Finally, consider the coefficient on the error correction
mechanism tern, RESt-i1, figure 9.18. This shows wide fluctuations,
the parameter is significant with two periods of exception, 1890-

1905, and 1970-1980.
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The detailed i1nvestigation of each parameter revealed that most
were unstable, and often not significantly different from zero
v~en considered on a cumulative basis. It also disclosed two
possible structural breaks 1921 and 1964. Indeed, a plot of the
regression standard errors of the recursive estimation, Tigure

9.19, shows these breaOcs cleaurly, together with the fact that the

equation®s descriptive power diminishes over time.
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However, there may be a general e:q)lanation to this problem. IT
one recalls, the specific model reported in equation (@.l) is
derived from a general model, viiich iIs revised using Hendry"s
methodology. Nevertheless, this i1s for a specific sanple period
1870-1991. Let us suppose for a moment that Keynes"s view that
velocity behaviour depends on the structure of banking,
industrial practices, social habits, the distribution of i1ncome,
and the effective cost of holding i1dle balances 1i1s correct.
Assume also that these influences alter and change over time. In
consequence, the selection of variables from the general model
will depend upon the sanple period chosen. This does not affect
the 1long term relationship described i1n chapter seven, this
remains iIntact, i1t is the more volatile short run fluctuations
in velocity vdiose structure changes. Later, we will return to

this i1ssue, and attempt to construct a more robust relationship
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for a shorter sanple period.

First, we must turn our attention to the alternative dependent
variable, transactions velocity, and cotipare and contrast this
with the results for income velocity. Once again, the initial
starting point was the general model, vdiich was revised using
Hendry®"s methodology until an acceptable model was derived.
Ordinary Least Squares

1874-1991

AV2t = 0.09038 + 0.40617 A(Y/PN)~ + 2.2910 A (INEFA/TFA)t-3

(2.6744)  (2.2596) (3.7663)
+ 0.15947 ARLt-i + 0.36969 A(C/M)t - 0.12118 RESTi (9.3
(2.1892) (3.5836) (2.7441)
R2 = 0.28030 s.e. = 0.053096
n = 118
k =5
D.W.= 1.6589 [ct = 1.441 d*= 1.647 (4-do)= 2.353]
o = [1.658]
s = [1.980]
Fid, 106) = 3.9037 [3.94]
F2(1,106) = 1.2299 [3.94]

XM2) = 81.7324 [5.991]
Fad, 116) = 5.2230 [3.92]

This 1s a much simpler model than 1ts 1ncome velocity
counterpart. It consists of just permanent income, the total non-
bank fTinancial assets to total financial assets ratio lagged
three years, the long term iInterest rate lagged on year, the

currency money ratio, and the error correction term.

Unfortunately, there 1s one major problem with this equation,
VAlich was also a conundrum Tfor all Tull sanple transactions

velocity equations considered. The Jarque - Bera"s test of the
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normality of regression residuals fails. The consequence of this

one problem, 1is that i1t 1s not possible to assess the statistical

reliability of the classical tests reported above, because they

are based on normal distributions. A plot of residuals and

standard error bands, figure 9.20, traces the normality problem
to the major outliers 1n 1987 and 1989. A problem caused by major
fluctuations in the transactions velocity variable 1tself, at the

end of the sample period.

One solution to the problem, 1i1s the introduction of dummy

variables for 1987 and 1989, wvdiich gives the following results.
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Ord-inary Squares

1874-1991
AV2t = 0.080297 + 0.34782 AiIY/PN)™ + 2.1824 A(TNBFA/TFA)t-3
(2.7983) (2.2714) (4.2414)
+ 0.17362 ARLt-i + 0.36111 A(C/M)t + 0.23772 D87
(2.8178) (3.7802) (5.0382)
- 0.19622 D89 - 0.10748 RESfi 9.4)
(4.0500) (2.8680)
R2 = 0.48564 s.e. = 0.044887
n = 118
k = 7
D.W.= 1.7067 [dL= 1.400 do= 1.693 (4-do) = 2.307]
o = [1.658]
s = [1.98]

Fid, 109) = 2.8362 [3.94]

F,(1,109) = 0.0059706 [3.94]

XM2) = 0.91808 [5.991]

Fad,116) = 0.42609 [3.93]

The i1ntroduction of the dunfny variables solves the normality
problem, and the other statistical tests do not reveal any
further problems. Given the fact that the normality problem vas
due to outliers in the transactions velocity variable, 1t could
be argued, Tfollovdng Arestis and Biefang-Frisancho Mariscal
(1994, p.421), and Holden and Perman (1994, p.107), that these
outliers should be captured by dummies in the Johansen procedure,
VAien the long term vector was estimated. Attempts to carry out

this procedure, in order to surpass the normality problem In the

dynamic equation proved fruitless i1In this case.

While equation (9.4) proved to be an excellent specification, the
entry of the dummy variables late i1In the sample period caused
problems with the computation of the CUSUM and associated
statistics. In order to solve this problem, and the original
normality one, the equation less dummies was reestimated for the

period 1870-1986.
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er~iiiarv Least Squares

1874-1986

AV2t = 0.076685 + 0.34738 A(Y/PN)**t + 2.1602 ACINBFA/TFA). ,
(2.6017) (2.2465) (4.1588)

+ 0.17107 ARLt-i + 0.34045 A(C/M)t - 0.10247 RESt i (9.5)
(2.6878) (3.4133) (2.6614)

.30095 s.e. = 0.045169

1.6918 F3 = 1.441 &= 1.647 (4-c30)= 2.353]
= [1.658]
= [1.980]
Fid, 106)
F, (1,106)
X~2) = 0.
Fad,111)
F4(5,107)

2.8676 [3.94]
0.003199 [3.94]
5012 [5.991]
0.48097 [3.93]
9.5529 [2.30]

i mnmoi

The overall predictive performance of this equation i1s poor, with
an r2 of 0.30095. Nevertheless, all statistical tests are
acceptable, except Chow"s predictive fTailure statistic (), a
test of the adequacy of predictions. This 1s not surprising given

the discussion of outliers in the period 1987-1991.

However, a plot of cumulative sum of squares of recursive
residuals, figure 9.21, shows that the lower critical boundary
IS crossed on two occasions. The breeches taking place between

1939-1951 and 1960-1970.
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Consideration of each recursive coefficient reveals much
parameter instability. Plots of corresponding recursive t
statistics uncovers the fact that the majority of parameters are
not significantly different from zero fTor the vdiole sample

period.

The recursive coefficient on permanent income, figure 9.22, shows
much variation. While its matching recursive t statistic reveals
that 1t 1s only significant for a short period at the end of the

nineteenth century and after 1920, figure 9.23.
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mecursiw coefficient on pernanent ii

Figure 9.22

Figure 9.23
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Prior to the end of the Second World War, much variation is found
in the pcurameter on ACn®FA/TFA)t—3# figure 9.24. The
complementary recursive t statistic, Tigure 9.25, shows the
parameter 1i1s not, Tfor the most paurt, significant until after
1936. Before 1933 the recursive paurameter on ARLt i1 i1s volatile,
after vhich 1t 1i1s fairly stable, although some variation 1is
present, TfTigure 9.26. The correlative recursive t statistic,
figure 9.27, suggests that the parameter is only significant
between 1898-1904, 1919-1923, and 1936-1991. A plot of the
recursive coefficient on A(C/Mt/ FTigure 9.28, shows much
variation until 1922. The fTollowing twenty yeaurs reveals some
stability, vhich 1i1s fTollowed by a trough, after VAiich some
constancy 1s restored. In 1970 there 1i1s a sharp 1increase 1In
parameter size, succeeding mild vauriation. The recursive t
statistic reveals that significance only occurs after 1970,
figure 9.29. Finally, the recursive coefficient on the lagged
error correction mechanism variable, Ffigure 9.30, 1i1ndicates
little variation until the commencement of the Second World War,
after VvAiich a steep fall takes place until 1970, vhen mild
variation ensues. The associated recursive t statistic indicates

significance for virtually the vdiole sample period, figure 9.31.
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Recnrsiue Coefficimt on BMTFAC-S)

Figure 9.24

mecnrsiwe t statistic of deita CIHBn/TFH)

Figure 9.25
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Figure 9.28
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Figure 9.30

Figure 9.31
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The overall fit of equation (9.5 1is very poor. A plot of the

regression standard errors of the recursive equation, Tigure

9.32, indicates that performance 1is fTairly constant until the

final thirty year period, vjhen some deterioration takes place.

Attempts at finding an acceptable transactions velocity

specification for the vAiole period revealed a number of problems,

notably that concerning normality. It also disclosed that a

different sub set of variables play a role vdien compared with the

income velocity specification.

However, the results do not detract from our earlier tentative

conclusion, that the relevant players in the short run velocity

equation change over time, according to conteilrporaneous

circumstances. In order to consider this point further, let us

consider two sub samples, 1870-1946, a period of TfTalling
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velcx:ity, and 1950-1991 a time of rising velocity.

9.4 Sub Sample 1870-1946 - Falling Velocity

Let US commence with income velocity for the first sub sample.
Once again the i1nitial starting point was the general short run

specification, vdiichwas simplified using the Hendry methodology.

9T»H™aly Least Squares
1873-1946

AVIt = -0.29282 + 0.83870 A(Y/PN)**t + 0.30365 ARLfi
(3.5906)  (5.4783) (2.9998)

- 0.081923 RESFi (9.6)
(3.3496)

.36857 s.e. = 0.042268
n

R2 =
k =
D.W.
tgo

tss

IIwEiO

21642 [ch = 1.395 dg= 1557 (4-do) = 2.443]
[1.671]
[2.000]

Fid,69) = 1.3951 [3.98]
F2(1,69) = 3.0387 [3.98]
XM2) = 1.8545 [5.991]

Fad, 72) = 19.1813 [3.98]
F4(45,70) = 2.4634 [1.55]
F5(4,111) = 2.4875 [2.46]

;’MVart from the error correction term and the intercept, equation
@ .6), has just two regressors, permanent income and the long
term interest rate lagged one period. An of 0.36857 does not
suggest a very good fit. Ifowever, all the basic statistical tests
are passed, except F3 the heteroscedasticity test, and the plot
of cumulative sum of squares of recursive residuals. The lower
critical boundary being crossed between 1908 and 1919, see figure
9.33. This 1s confirmed by the Chow test of stability of the

regression coefficients, Fs4,11l) = 2.4875 [2.46] .
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It 1s also IiInteresting to note, that Chow"s second test of
adequacy of predictions also fails, F4(45,70) = 2.4634 [1.55] .
gonfirming the argument that a specification for one si+ period
does not necessarily performwell 1n another period. This is also
illustrated by a plot of actual and forecast values from 1947

onwards, Tfigure 9.34
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The problems outlined above, except the forecast errors, are
resolved by the intrxxiuction of dummy variables for 1919 and

1921, as shown i1n equation (9.7) .

Ordinary ffgnarea

1873-1946

AVIN = -0.24270 + 0.62399 A(Y/PN)*t + 0.32562 ARLt-i
(3.5906)  (5.4783) (2.9998)
- 0.12354 D19 - 0.15193 D21 - 0.069076 RESTi ©.7)

(3.2508) (3.6752) (3.1935)

r2 = 0.51463 s.e. = 0.037058

n = 74

D.W.= 1.6517 [Jch = 1.340 dg= 1.617 (4-dg) = 2.383]

tso = [1.671]

15 = [2.000]

F,(1,67) = 1.5055 [3.99]

Fad,69) = 0.82563 [3.99]

XM2) = 0.14759 [5.991]
F3(1,72) = 0.80883 [3.98]
FA(45,68) = 3.0246 [1.56]
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Turning our attention to transactions velocity, the Tfollowing
results cure derived:

Ory“Tl«ry Least

1873-1946

AV2t = 0.19811 + 0.52082 A(Y/PN)**t + 0.20259 ARLE i
(4.4995) (3.6829) (2.1922)
- 0.29313 RESt-i ©.8)
(4.7919)

R2 = 0.2811 s.e. = 0.038699

n = 74

k = 3

D.W.= 1.6968 [(~= 1.395 d,,= 1.557 (4-da) = 2.443]

o = [1.671]

tgs = [2 .000]

Fid,69) = 2.3278 [3.98]

F2(1,69) = 6.4120 [3.98]
XM2) = 0.013781 [5.991]

Fad, 72) = 2.8703 [3.98]
FA(45,70) = 4.2053 [1.56]
F5(4,111) = 2.8306 [2.46]

These are of equivalent specification, and equally as poor. The
min statistical problem i1s functional form, as indicated by
Ramsey®"s RESET test (Fj) - Nevertheless, the CUSUM tests suggest
that parameter stability is not a problem In this instance.
However, this view is contradicted by the Qiow test F5@,IIl) =
2.8306 [2.46] - Once again Chow"s second test of adequacy of
predictions fails, F4(45,70) = 4.2053 [1.56]. This is illustrated

by a plot of actual and forecast values (figure 9.35).
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An attempt to correct the functional form problem using a dummy

variable i1n 1921, the point of structural break, 1i1dentified

eairlier, just resolves this problem, although introduced the

additional problem of autocorrelation. This 1s reported 1iIn

equation (9.9).
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Ordinary Least Squares

1873-1946

AV2t = 0.19596 + 0.38903 A(Y/PN)™ + 0.26040 ARLt.i
(4.7318) (2.7930) (2.9328)
- 0.12835 D21 - 0.28467 RESTi1 (-9

(3.1842) (4.9430)

r2 = 0.36413 s.e. = 0.036396

n =74

k = 4

D.W.= 1.4276 |A = 1.368 o\ = 1.587]

tgo = [1.671]

s = [2.000]

Fid, 69) = 10.2037 [3.98]

F2(1,69) = 3.9403 [3.98]

XM2) = 0.48718 [5.991]
Fa(1,72) = 0.15810 [3.98]
F4(45,70) = 4.6891 [1.56]

9.5 Sub Sample 1950-1991 - Riaina Velocity

Let us turn to the second sub-period. Once again the general to

specific methodology 1i1s used. The final specification i1s as

follow:
OHYYV '™ Squares
1950-1991
AVIt = - 0.063045 + 0.20269 ARSt - 0.20911 ARCWNt
(1.5071) (3.3172) (3.3999)
+ 0.30992 ATAXRt + 0.74867 A(C/M)t - 0.068381 AYSDt
(2.7930) (9.7716) (2.6913)
+ 0.24250 APDt - 0.0087244 ARFORGfi - 0.024220 RESTfi
2.7294) (1.9430) (1.8614)
( (9.10)
R2 = 0.85175 S.e. = 0.026250
n = 42
k = 8
D.W.= 2.0474 [di = 0.974 do = 1.768 (4-d,) = 2.232]
t,0 = [1.684]
t» = [2.021]
F,(1,32) 0.15277 [4.15]

F.(1,32) = 0.029262 [4.15]
XN2) = 1.6842 [5.991]
Fail, 40) = 1.8884 [4.08]
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It consists of short term and "own rate'" 1i1nterest rates. The

basic i1ncome taoc rate. An economic stability term and price

inflation. Together with a foreign portfolio term based on the

German 1i1nterest rate lagged one period. This is an excellent

equation, all parameters, except the intercept, are of the

correct sign, and significantly different from zero. Tests for

serial correlation, functional form, normality and

heteroscedasticity are all passed. The null hypothesis is

accepted for both CUSUM tests. Thus i1t i1s possible to conclude

that the regression model i1s correctly specified, and that there

are no systematic changes i1In the regression coefficients (see

figures 9.36 and 9.37.
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Figure 9.37

The equations exenplary performance i1s reinforced by a plot of
actual and fitted values, fTigure 9.38, and residuals and standard
error bands, Tfigure 9.39. Indeed, over 85% of the variation in

income velocity is explained by this specification.
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Further analysis of the sub period 1950-1991 continues with
consideration of transactions velocity. Sinplification of the

general model wusing statistical tests, gives the TfTollowing
equation.

Ordinary Least Sgitarfha

1950-1991
AV2t = 0.20535 + 0.61350 ATAXRt + 0.51743 A(C/M)t
(2.4318) (2.4327) (3.0175)
0.015951 ARFORGt-i - 0.19161 RESt-i (9.1D)
(1.5869) (1.9996)
= 0.44914 s.e = 0.062641

n = 42

k = 4

D.W.= 1.8693 [c* = 1.098 d,, = 1.518 (4-d,) = 2.482]

o = [1.684]

s = [2.021]

Fid,36) = 0.17266 [4.11]

F,(1,36) = 1.5537 [4.11]

Xd2) = 54.6998 [5.991]

F3(1,40) = 0.18302 [4.08]

This 1s coirposed of the basic 1ncome tax rate, the currency money
ratio, the foreign portfolio variable lagged once and the error
correction term. Unfortunately, the normality problem invalidates
the majority of diagnostic tests. As discussed earlier, this 1is
caused by the outliers i1n 1987 and 1989, see figure 9.40, and is

solved using dummies.
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The revised results beccxne:

Ordinary Least

1950-1991
AV2t = 0.16013 + 0.53272 ATAXRt + 0.58876 A(C/M)t
(2.7210)  (3.0593) (4.4599)
~ 0.010524 ARFORGt-i + 0.25052 D87 - 0.14132 D89
(1.5022) (5.4117) (2.8813)
- 0.14150 RESt-i (9.12)
(2.1193)

= 0.73869 s.e. = 0.04314
42

= 6

W.= 2.4552 [di. = 1.065 @'= 1.643 (4-do) = 2.357]
0 “ [1.684]

tss = [2.021]

n
k
D

Fid, 34) = 2.5321 [4.13]
Fo(1,34) = 0.004308 [4.13]
X" = 0.16849 [5.991]
F3(1,40) = 1.4571 [4.08]

All but one of the statistical tests are passed. The exception
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Is the parameter on ARFORGt-1 vhich 1s just outside being
significantly different from zero at the 90% confidence level.
The entry of dummy variables late in the sanple makes the
computation of the CUSUM tests difficult. An alternative solution
to the original normality problem is to curtail the sample period

in 1986. This gives the following results;

Ordinary T"ast- Sgnareg

1950-1986

AV2t = 0.16990 + 0.58443 ATAXRt + 0.53855 A(C/M)t

(2.7243)  (3.3535) (3.91494)
- 0.011333 ARPORGt-i - 0.15086 RESfi (9.13)
(1.6220) (2.1427)
R2 = 0.57365 s.e. = 0.042569
n = 37
k = 4
D.W.= 2.5357 [c1=1.058 dt,=1.514 (4-da)=2.486 (4-dL) =2.942]
o = [1.684]
s = [2.021]
Fid,3l) = 3.4464 [4.16]
F2(1,31) = 0.036983 [4.16]

XN2) = 0.047095 [5.991]
Fid, 35) 0.77062 [4.12]
FA(5,32) = 9.6235 [2.51]

An RN of 0.57365 suggests a reasonable fit. The Durbin Watson
statistic lies between @-dg) and (4-c™), and therefore 1is
inconclusive. However, the Lagrange Multiplier test suggests that
autocorrelation is not a problem. With the exception of the
marginal t statistic associated with ARPORGt.1 and the predictive
failure test, vdiich is not surprising given the outliers i1n 1987
and 1989, all other tests aire passed. These include the CUSIIM

tests, i1llustrated 1n figures 9.41 and 9.42.
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Figure 942
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While a fairly goxxi fit is indicated, there are still a number
of outliers in 1967, 1976, and 1977, as i1llustrated in a plot of

residuals and standard error bands, (figure 9.43) .

9,6 Review of

with the enpirical work conpleted, i1t i1s possible to ascertain
how well the theoretical model performs vAien confronted with the
data. Just before we comnence this task, i1t i1s useful to restate
the two long run Johansen vectors, as these are the underlying

foundation of the short term model.
For 1ncome velocity;

In VIt = 0.44685 In(Y/PN)™ + 0.11847 RLt - 0.26820 ROWNt

+ 6.97990 In (INBEA/TFA)t
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and transactions velocity;
In V2t = 0.2520 In (Y/PN)*t + 0.030 RLt - 0.0455 ROWNt
+ 3.069 InCINBFA/TFA)t + 0.0465 In(C/M)t
- 0.1041 In BANKSt
The key short run equations are reported in Table 9.2. We will
deal with each category of variable iIn turn, starting with

interest rates.

The 1long term iInterest rate 1is one of the components of the
Johansen vector, and thus has an intrinsic role in all the
dynamic equations. It"s lagged first difference also plays a part
in the fTull sample, and falling velocity sub period. However,
there 1s no direct function for long term iInterest rates in the
post second world war dynamic relationships. If we recall, one
of the main concerns of earlier empirical work, was the
elasticity of velocity with respect to 1iInterest rates. The
liquidity trap hypothesis being closely related to the
preposition that the relationship between velocity and the rate
of 1nterest can be expected to be unstable over time.
Nevertheless, there is no support for this from the empirical
results. There i1s little variation in parameter sign. Indeed, the
earlier plots of cumulative regression parameters, fTor all
interest rates, proved to be the most stable of those
investigated. The short term interest rate and the "own" rate of
interest on money, appear only in the income velocity equations,
for the fTull, and rising velocity sub period. It iIs iInteresting
to note that the corresponding parameters on ARS and AROWN are

almost equal but opposite in sign. The foreign 1Interest rate
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Table 9.2 Key Short Run Dynamic Equaticns

1 Sanple
1 Dopendent

Intercept

ARSC
ARO»tN

askrg ;,--

ACYZEN)%
lYRGAP"

CIMBFA/
TMt_3

FCMETt

AYSDK
ATGN

ASSGifc

1
]AIAXRC

AMCBVc
AICt
ACXARDt
ARSMAXc
ARSMPt
AFTBYt
ATUSRc

D67

D69

1874-1991
AVI

-0.10309
(1.9793)

0.18459
(2.8397)

0.20583
(2.0651)

-0.20118
(2.0195)

0.51482
(3.4641)

1.0054
(1.9920)

0.50772
(5.4968)

-0.039508
(2.2249)

-0.045818
(2.7268)

0.12796
(1.8420)

-0.028459
(1.8183)

1874-1991
AV2

0.080297
(2.7983)

0.17362
(2.8178)

0.34782
(2.2714)

2.1824
(4.2414)

0.36111
(3.7802)

0.23772

(5.0382)

-0.19622

(4.0500)

-0.10748

(2.8680)

1873-1946

AVI

-0.29282
(3.5906)

0.30365
(2.9998)

0.83870
(5.4783)

-0.081923

(3.3496)

263

1873-1946
AV2

0.19811
(4.4995)

0.20259
(2.1922)

0.52082
(3.6829)

-0.29313
(4.7919)

1950-1991
AVI

-0.063045
(1.5071)

0.20269
(3.172)

-0.20911
(3.3999)

-0.0087244
(1.9430)

0.74867
(9.7716)

-0.068381
(2.6913)

0.30992
(2.7930)

0.24250
(2.7294)

-0.024220
(1.8614)

1950-1991
AV2

0.16013
(2.7210)

-0.010524
(1.5022)

0.58876
(4.4599)

0.53272
(3.0593)

0.25052
(5.4117)

-0.14132
(2.8813)

-0.14150
(2.1193)






deviation term i1s the fTinal variable 1n this group. This enters
both 1ncome and transactions velocity equations for the post
second world war sub period, although there i1s some doubt about
its significance 1n the transactions velocity specification.
Although the overall influence of this variable in velocity

behaviour appears limited.

The second group of regressors are those associated with wealth.
Permanent income plays a role in both long run vectors, and all
but the post 1950 dynamic equations. In consequence the growth
of expected i1ncome would appear to have no role 1In the post war
period. The GDP gap, the difference between potential and actual

real output, 1is not significant In any equation.

A proxy for financial sophistication, (TNBEA/TFA), a measure for
financial development plays a significant role 1n both Johansen
vectors. It i1s also interesting to note that the growth rate of
this variable lagged three years is to be found i1n the Tfull

sample dynamic equations.

The Tirst monetization variable, the currency money ratio 1s
found i1In the transactions velocity vector, but not the i1ncome
velocity one. It also appeeurs 1In both sub sanples. The
alternative monetization variable, that i1s the urbanization of

the population, 1s not significant in any equation.

The economic stability variable only appecurs i1n the i1ncome

velocity equations, and even then is omitted from the 1870-1946
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sub period. The alternative measure, TG, is only to be found iIn
the fTull sartple income velocity specification. However, with its
negative sign, 1t is representing the stabilizing role played by

governments as opposed to economic stability per se.

Pipart from ATAXR vdiich plays a role i1in the post war sub sanples,
none of the other C3DP or monetary inpactors are significant.
Price expectations too 1is Ilimited to the 1ncome velocity
specifications, and then only for the 1870-1991 and 1950-1990

sanples.

None of the Tfinancial innovation variables are significantly
different from zero 1n any chosen sanple period. This was perhaps
not surprising, because by their very nature the number of
observations was very small, 1In one case just twenty five data
points. The statistical techniques used iIn this thesis are
concerned with the long run. This led to the conclusion that it
was not possible to test these relationships with velocity
comprehensively here. An alternative would have been the use of
quarterly data. This for some variables was not available, but

interpolation techniques could have been employed.

An overall observation, was the fact that the final models of
income and transactions velocity are different. Furthermore, the
transactions velocity relationships performed less well than
theilr income velocity counterparts. This may be due to unknown
omitted variables. As past literature has concentrated on i1ncome

velocity, amd thus those factors vhich aure concerned with value
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added. While transactions velocity includes intermediate
transactions and second hand goods, will be affected by vertical
integration of firms, and technological changes that lengthen or
shorten the production process from raw material to Tfinal

product.

The general statistical performance of the short run equations
was good. Once the outliers i1n transactions velocity for 1987 and
1989 were corrected using dummies, the eaurlier normality problem
was corrected. However, the results for the full saitple period
mark a major problI™n. The majority of pcirameters contained 1In
these equations are extremely unstable, and recursive t
statistics tests reveal that their significance is very much

dependent on the sanple period chosen.

As discussed eaurlier, one possible explanation for this fact, 1is
that vdiile there i1s a stable long term relationship, between
velocity and a few variables, as described by the Johansen
vector, the short run relationship i1s volatile, and depends on
contemporaneous structural and institutional influences. Thus
vdiile 1t i1s possible to build short sub sanple dynamic models,

this 1s not possible for the vtole sample period.
Nevertheless, the proposed short run model presented at the

beginning of this chapter is not correct. With the hindsight of

enpirical work, i1ncome velocity can be rewritten as;
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VI = fTQRL, RS, ROWN, RPORG, ,(Y/PN)™*,

InteroBt rates «lealth
(TOBFA/TFA), /v,
financial scphlsticatlcn mcnetlzaticn
YSD, TG, LTAXR, FfPD |
eocncnde st20311 1ty 0.D.P. shodcs ir;ation

and transactions velocity as;

V2 = f|[R, RFORG, i[Y/P\)

interest rates wealth
(’nJBFA/TFA] , C/N),
financial sophistication mcnetlzatlcn
N TFOR, N
Q.D.P. shooics

Coitparison with earlier literature is not straightforward, as
much of this was carried out 1n Jlevels rather than Tfirst
differences. The most comprehensive work on the i1ncome velocity-
long run relationship is found in Siklos (1993) vAiere similar
results, using a less sophisticated model are to be found. In
terms of the short run relationship, Bordo and Joung (1990)
carried out some empirical work using first differences, and it
IS Interesting to corapaure this with our own results. Table 9.3

shows this empirical work, together with their earlier work 1In

levels.
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Equations 9.14 to 9.16 are i1n levels fTor the complete sample

period. Note that full sample is slightly less than our own. All
these equations performi well/ although somie paraimeters are not
significantly different from zero. However, the general criticism

of using the Cochrane-Orcutt technique to correct severe

autocorrelation, discussed earlier, remains. A more direct

comparison with our own work i1s found 1n equations 9.20 to 9.22.

These equations perform less well than our own full sample Income

velocity specification. The best = 0.352 (9.21) compares with

0.44382 of -equation 9.1. The parameters on A(Y/PN)** are
remarkably similau: iIn size to the 0.51482 of our equation.

However, much variation is found in the size of other parameters.

Table 9.4 reports Bordo and Jonung®"s (1987) results for both
falling velocity (1876-1946) and rising velocity (1947-1974). All

these results are in levels, making comparison difficult. Indeed,

in terms of goodness of fit, all these equations perform better

than our own, particularly for the 1870-1946 sub period.
Nevertheless, the methodology problems outlined above still give

concern.
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Overall, the etipirical work reviewed in this thesis, has reached
two main conclusions. A long term relationship between a few
variables exists. However, the short run dynamic relationships
are volatile, have unstable parameters, and give poor results for
the conplete saitple period. The statistical work using the sub
period when velocity was falling (1870-1946) are very weak.
Fairly satisfactory results are found with the post second world

war period, 1950-1991, a time of rising velocity.
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SimwttsirY and conclusioM

One of the key assunptions that turns the equation of exchange
into a theory of the determination of the price level, 1is that
the velocity of circulation i1s a constant, or at least a stable
function of a few economic variables. Even a cursory look at the
velocity data denies the fact that i1t 1Is a constant. Keynes sees
no reason to suggest constancy. In fact he believes that 1iIn
periods of underenployment equilibrium velocity may be quite
volatile. 1t will be determined by economic structure, vdiich may
include the state of technology and 1institutional arrangements.
Friedman, on the other hand, argues that velocity data is not
constant because of deviations between actual and desired
velocity, together with errors of measurement. It 1is the
investigation of these two contradicting views, vdiich has been

at the centre of this thesis.

It i1s discernible from the literature on the definition of
velocity, that there was an eaurly divergence into two schools of
thought. The "motion'" theorists believed that the velocity of
circulation i1s a property of money, the mechcuiical movement of
coins being exchanged from hand to hand. The 'cash balance"
theorists argued that the proportion of income held as money 1is
not dependent on the properties of coins, but on individuals®

actions governed by economic motives.
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It is of critical irrportance to realize that the two alternative
views of velocity are not the same enpirically. Income velocity
measures transactions i1n terms of the value-added by each sector
of the economy. Each firm"s value added is the value of its
output minus the cost of the 117ts that it purchased elseviere.
On the other hand, transactions velocity includes 1i1In 1it"s
measure of transactions i1ntermediate goods and the exchange of
existing assets, 1iIn addition to payment for final goods and
services. The transactions velocity will be affected by vertical
integration of firms, vdiich will reduce the number of
transactions i1nvolved in a single income circuit. Furthermore,
technological changes that lengthen or shorten the production
process from raw materials to final product will also affect the
number of transactions undertaken. This will not affect i1ncome
velocity. The transactions version includes the purchase of
existing assets, vdiile the 1ncome version disregards these

connpletely.

The measurement of velocity is not straightforward. It can be
sinply defined as the number of times a unit of money 1is
transferred between economic agents i1n a given period of time,
or the ratio of the value of goods and services to the stock of
money. However, there are a number of different ways to measure

both the numerator and denominator.

274



The problems associated with measuring transactions, the
development of national income accounting and the development of
the 1ncome version of the eguation of exchange, are iInM)ortant
milestones. Transactions velocity i1s put to one side, and i1ncome
velocity forms the foundation for the major developments vdiich
later take place with Ifeynes"s analysis. Therefore, 1t is usual
in modem Iliterature to only consider i1ncome velocity, while
transactions velocity is dealt with In passing and then tends to
be dismissed due to problems of measurement and lack of reliable
statistical data. This thesis challenges this viewpoint, and
constructs an original data series for a transactions measure for
the period 1870-1991, vhich 1i1nvolves the use of over sixty
variables and seven thousand observations. In consequence both
income and transactions were available as the numerator in the

velocity ratio.

There are at least fTour theoretical definitions of the money
stock, and an even greater magnitude of official statistical
MiNaures. This leads to a lack of conprehensive da™a over long
time periods. To overcome this problem, the updated data found
in Capie and Webber (1985) were used. One major criticism of the
official monetary definitions are the potential errors associated
with the sinple sum weighting scheme used to derive them. This
gives the same weight to currency as money placed in a deposit
account vdiere interest is received. In terms of ppportimity cost
these have completely different characteristics. To surmount this
problem, Tfollowing Barnett (1983,1984), a number of divisia

monetary aggregates were constructed.
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Given recent advances i1n econometric methodology, 1t is possible
to raise a number of objections to the manner i1n which earlier
literature proceeded with their enpirical work. The most
cortprehensive work on income velocity is conducted by Bordo and
Jonung (1987), wvdio correct severe positive autocorrelation using
the Cochrane-Orcutt technique. Hendry and Mizon (1978) suggest
that serial correlation in this context may be evidence of model
mis-specification. Another problem i1s that it is now clear that
many economic time series contain a unit root. It iIs argued that
such series are best analyzed in first differences, rather than

levels.

The concept of cointegration resolves many of these issues.
Furthermore, it lends 1itself to testing the key economic
arguments, as the model can be separated into long and short term
elements. A review of earlier economic literature 1dentified four
types of velocity determinants i1in the long term: the traditional
ones, wealth and 1iInterest rates; the iInstitutional ones
associated with monetization and financial development of the
economic iInfrastructure. Ertpirical work found a Ilong term
relationship between i1ncome velocity and permanent 1i1ncome, a
long-term iInterest rate, the own rate of iInterest on money, and
a ratio of total non-bank financial assets to total financial
assets, representing Ffinancial sophistication. A similar
relationship was found between transactions velocity and these
variables, together with the currency money ratio and the number
of bank branches, vdiich are both proxies for monetization. These

results were 1n line with Friedman®s view of a stable function
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of a few variables.

In addition to the four types already i1dentified, an examination
of the previous literature distinguished a greater number of
determinants of velocity for the short run model. The additional
variables were; economic stability, GDP and monetary shocks,
value of time, inflation, and financial i1nnovation variables. In
estimating the short run dynamic equations, the econometric
methodology suggested by Hendry®"s work, (see Hendry, Pagan, and
Sargent, 1984) was adopted, that is from the general to the
specific. In other words, a general model was adopted with a
generous lag structure, vdiich was simplified with the help of
statistical tests, until an acceptable specific parsimonious
model was derived. In this process many potential variables were
dropped from the specification. The results for the full saitple
period mask a major problem. The majority of parameters contained
In these equations are unstable, and recursive t-statistic tests
revealed that their significance depended on the sairple period
chosen. To consider this problem still further, the sanple
period was divided into two sub sanples, 1870-1946, and 1950-
1991, corresponding to falling and rising velocity respectively.
The early saitple gave fairly poor results, but 1t was i1nteresting
to note that only two traditional velocity determinants, wealth
and interest rates play a role. The post second world war sub
period gave very good results, and parameter stability was not

a major problem.
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In consequence our statistical results would appear to support
both the Friedman and Keynes hypotheses. On the one hand, a long
tern relationship between velocity and a few variables was
identified. On the other, short run dynamic equations, over the
full sanple period were not stable, and the significance of
individual variables unreliable. However, critiques of Hendry"s
"encompassing'" methodology may argue that too much reliance was
placed on econometric techniques, and that 1t was more
appropriate to examine a wide variety of evidence, not all

quantitative.

There also remains a number of unresolved issues vdiich may be
pointers towards further research. One direction may be to take
a closer look at financial institutional i1nnovation in the post
second world war period by attenpting to replicate the results
of this study using quarterly data. Furthermore, results for the
Ikiited Kingdom could be compared with empirical work for other

countries.

Another area fTor development could be the extension of the
divisia monetary aggregate time series using archive material,
once again using quarterly data. This could be used to compare
and contrast simple sum velocity with divisia velocity. Although
this may prove difficult given the availability of long run
reliable data given the nuiruser of redefinitions vdiich have taken

place.
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Unfortunately, economic interpretation of the long run vectors
derived from the Johansen estimation technique 1i1s not
straightforward. Therefore developments in econometric
methodology vdiich resolve this problem could lead to a better

understanding of the long run relationship.

Finally, the thesis has considered the study of the behaviour of
velocity from an econometric modelling perspective. Equally, the
problem could have been approached from a time series vievpoint,
perhaps using state space models and the Kalman TfTilter to
understand the velocity time series. This approach being

discussed only briefly.
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APPENDIX A VM?7ABI G DEFINITIQMS & SOtmecns

AGOP Agriculture Gross Total Output
£ million
1867 - 1914 Bellerby (1968) in Minchinton (1968)
Table 1V col.2
Page 276/7

1915 - 1944 Ojala (1952)
Table XVI page 208
Table XVII1 page 209
Interpolations between groups of years

1945 - 1990 Annual Abstract of Statistics C.S.0.
(Various)

1991 Ministry of Agriculture Fisheries and Food (1992)

BCLEAR Bank Clearings (Total)
£ million
1868 -1938 Mitchell and Deane (1962)
1939 -1965 Mitchell and Jones (1971)
1966 -1991 Annual Abstract of Statistics

BLEND Bank Lending (Bank Advances)
£ million
1870 - 1966 Sheppeucd (1971)
Table (A 1.1
Col .16 pages 116-117

1967 - Annual Abstract of Statistics

BCMDSL British Government Securities
Security Yields
Long dated (20 years)

1945 - 1991 Annual Abstact of Statistics

BCMDSS British Government Securities
Security Yields
Short dated @ years)

BPFS Benefits Paid Friendly Societies
£ million
= Total Sickness Pay + Total Sums at Death
+ Total Other Benefits

1870 - 1934 Parliamentary Papers
1935 - 1991 Annual Abstract of Statistics
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BR 1870 -1982 Capie and Webber (1985)
Table 111 (10)
colunnn 1
pages 494 - 495
1983 - 1989 Economic Trends (Jime 1990)
T~1e 39 page 68
1990 -1991 Financial Statistics

BRES Banks®" Reserves (Till Money and Balances at the Bank

of England

(£ thousand)

1871 - 1982 Capie and Webber (1985)
Col.1V
pages 153 - 154

1983 - 1991 Financial Statistics

BSAD Building Society Advances
€ million
1870 - 1879

1880 - 1966 Sheppard (1971)
Table (A 2.4
pages 150 - 151

1967 - 1972 Annual Abstarct of Statistics (1973)
Table 378 page 363

1973 - 1980 Annual Abstract of Statistics (1982)
Table 17.22 page 434
1981 - 1990 Annual Abstract of Statistics (1992)
Table 17.13 page 294
BSDEP Building Society Deposits
£ million
1870 - 1879

1880 - 1966 Sheppard (1971)
Table (A) 2.4
pages 150 - 151

1967 - 1972 Annual Abstract of Statistics (1973)
Table 378 page 363

1973 - 1980 Annual Abstarct of Statistics (1982)
Table 17.22 page 434

1981 - 1990 Annual Abstract of Statistics (1992)
Table 17.13 page 294
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BSHM3 Building societies holdings of M3
£ million

1963 - 1991 Financial Statistics

BSSH Build
I

ng Society Shares
£ million

1
I
1870 - 1879

1880 - 1966 Sheppard (1971)
Table (A) 2.4

page 150

1967 - 1972 Annual Abstract of Statistics (1973)
Table 378 page 363

1973 - 1980 Annual Abstract of Statistics ((1982)
Table 17.22 page 434

1981 - 1990 Annual Abstract of Statistics (1992)
Table 17.13 page 294

C Currency - Notes and coin in circulation outside

the Bank of England
£ million

1870 Capie & Webber (1985) Quarterly Data/4
1871 - 1982 Capie & Webber (1985) Table 11(2) p-153 - 154
1982 - 1991 Bank of England Quarterly Bulletin

CHAPS Clearing House Automatic Payments System
£ billion

1984 - 1990 Annual Abstaurct of Statistics
COPROF Company Profits, current prices

Gross trading profits of companies
£ million

1870 - 1965 Feinstein (1972)
fes T4 - T6
Lumn 3
1966 - 1991 Economic Trends Annual Supplement

CWMI Money Stock MI - Capie & Webber ((1985) Definition
£ milllion

1870 - 1982 Capie & Webber (1985)

1983 - 1991 Financial Statistics
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£ million * Webber ((1985) Definition

1870 - 1982 Capie & Webber (1985)
1983 - 1991 Financial Statistics

DD Dan~1”"si1ts Net of 60% of 1tems, 1n transit

1870 - 1982 Capie & Webber (1985)
1983 - 1991 Financial Statistics

Divisia Money Stock M3
Based on Capie and Webber M3 data

Divisia Money Stock M3
Based on CSO data

Divisia Money Stock M4
Based on CSO data

Divisia Money Stock M5
Based on CSO data

ELECLEAR Electronic Bank Clearing
£ billion

1976 - 1977 o
detract Association (BBA) Annual

of Bankmg St™istics Volume 2 Direct Debits
tInfe™ra «interbank) + Credits

Automated Items

1978 - 1990 Annual Abstract of Statistics
MAN1935 Ordinary Share Index
1870 - 1954 Mitchell (1988)
Financial Institutions Table 17
Share Price Indicies page 687
1955 - 1991 I"onomic Trends Annual Supplement 1991

Table 47
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CWM3 Money Stock M3 - Capie & Webber (1985) Definition

DD

£ milllion
1870 - 1982 Capie & Webber (1985)
1983 - 1991 Financial Statistics

Demand Deposits Net of 60% of items, i1n transit
£ million

1870 - 1982 Capie & Webber (1985)

1983 - 1991 Financial Statistics

DIVCWM3 Divisia Money Stock M3

Based on Capie and Webber M3 data

Divisia Money Stock M3
Based on CSO data

Divisia Money Stock M4
Based on CSO data

Divisia Money Stock M5
Based on CSO data

EIECLEAR Electronic Bank Clearing

£ billion

1976 - 1977 British Bankers Association (BBA) Annual
Abstract
of Banking Statistics Volume 2 Direct Debits
+ Standing Orders (Interbank) + Credits
(Interbank)
Automated Items

1978 - 1990 Annual Abstract of Statistics

FTINDEX Financial Times Ordinary Share Index

1935 = 100

1870 - 1954 Mitchell (1988)
Financial Institutions Table 17
Share Price Indicies page 687

1955 - 1991 Economic Trends Annual Supplement 1991
Table 47
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GCF

C3DPA

GFC

Government ESg)enditure on goods and services
£ million, current prices

1870 - 1965 Feinstein (1972)
Table 2 page T8 column 2
Public authorities current e”g>enditure
on goods and services

1966 - 1991 Economic Trends Annual Supplement
Table 3 page 14 column AAXI
General government final consunption
at market prices, current prices

Government C3apital Formation

Central Government, Local Authorities, &
Public Corx)orations

£ million, current prices

1870 - 1949 Feinstein (1972)
Table 39
Col.8 + Col.9 + Col.10
(1939 to 1947 includes all CF for W.W.2)

1950 - 1990 Economic Trends Annual Supplement 1991
Table 9 Col. AAYE + AAAK

1991 Monthly Digest of Statistics NO.556
;Aril 1992 Table 1.8
Col. AAYE + AAAK

Gross Domestic Product at factor cost

(average estimate)

£ million

1870 - 1965 Feinstein (1972)

1966 - 1990 Economic Trends Annual Supplement
1991 Economic Trends

Public authorities (Central and Local Government)

current e3g>enditure on goods and services
£ million

1870 - 1965 Feinstein (1972)
Table 2 pages T8 - T9 Column 2

1966 - 1990 Economic Trends Annual Supplement 1991
Table 3 Column AAXI

1991 Monthly Digest of Statistics C.S.0.

No.556 ;”~ril 1992
Table 1.2 page 7 Column AAXI
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GINVR Government Investment
£ million

1870 - 1965 Feinstein (1972) Table T85 - T86
Gross Domestic Fixed Capital Formation
at current prices by sector col.8
Public Corporations + col.9 Central
Government + col. 10 Local authorities

1966 - 1987 Economic Trends Annual Supplement (1989)
Table 9 page 60 col.2 & col.3

1988 - 1989 Economic Trends (June 1990)
1990 - 1991 Economic Trends

INEMP Income from Errployment
£ million, current prices

1870 - 1965 Feinstein (1972)
Table 1 pages T4 - T7

1966 - 1990 Economic Trends Annual Supplement 1991
Table 4 DJAO

1991 Monthly Digest of Statistics
;Aril 1992 No.556 C.S.0. Table 1.3 DJAO

INSEMP Income from Self Employment
£ million

1870 - 1888 not available

1889 - 1965 Feinstein (1972)
Table 1 pages T4 - T7
1966 - 1972 Annual Abstract of Statistics 1973

C.S5.0. Table 306 Page 292

1973 - 1980 Annual Abstract of Statistics 1982
C.S.0. Table 14.3 page 347

1981 - 1990 Annual Abstract of Statistics 1992
C.S.0. Table 14.2 page 240

INVR Inventories - Value of physical iIncrease i1n stocks
and work 1n progress
£ million

1870 - 1965 Feinstein (1972) page T8 Table 2 col.4
Value of Physical Increase i1n stocks and
work 1In progress.

1966 - 1989 Economic Trends Annual Supplement 1990
Table 3 page 14
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1990 - 1991 Economie Trends

IPOL Insurance Premiums Other than Life
£ million

1870 - 1934 Sheppard (1971)
1935 - 1991 Annual Abstract of Statistics 1992

Total Labour Force
(thousands)

1870 - 1951 Mitchell and Deane (1962) page 60
(linear i1nterpolations)

1952 - 1991 Annual Abstract of Statistics 1992

LABOUT Life Assurance - Ordinary Business Total Outgoings)
£ million

1880 - 1934 Parliamentcury Papers

1935 - 1945 Annual Abstract of Statistics (1947)
I"le 292 page 244

1946 - 1991 Annual Abstract of Statistics

LABIN Life Assurance Ordinary Business - Total Income
£ million
1880 - 1934 Pcurliamentcury Papers

1935 - 1945 Annual Abstract of Statistics (1947)
Table 292 page 244

1946 - 1991 Annual Abstract of Statistics

LNA Labour force non - aggricultural pursuits
(thousands)

1870 - 1951 Mitchell and Deane (1962) page 60
(linesir i1nterpolations)

1952 - 1991 Annual Abstract of Statistics 1992

LeTCLEAR London Bank Clearing
£ billion

1870 - 1980 Mitchell (1988)
Financial Institutions 12
pages 676 - 677

1981 - 1990 Annual Abstract of Statistics
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M Inports of goods and services
at market prices at factor cost
£ million

1870 -1965 Feinstein (1972)

1966 -1990 Economic Trends Annual Supplement
1991 Economic Trends
MICSO Money Stock MI - CSO Definition
£ million
1963 -1991 Financial Statistics
M3CSO Money Stock M3 - CSO Definition
£ million

1963 - 1991 Financial Statistics

M4CSO Money Stock M4 - CSO Definition
£ million

1963 - 1991 Financial Statistics

M5CSO Money Stock M5 - CSO Definition
£ million

1963 - 1991 Financial Statistics

MB  Monetary Base (High Powered Money)
£ thousands

1870 - 1982 Capie and Webber (1985)
1983 - 1991 Financial Statistics (various)

NCX-WP Notes and coin in circulation with the public
£ million

1963 - 1991 Financial Statistics

NNP Net National Product in current msurket prices
£ million

1870 - 1965 Feinstein (1972) Table 1, column 13

1966 - 1988 Economic Trends Annual Simplement (1990)
Gross National Product Table 2 page 10,
column GIBF minus Gross Domestic fixed
capital formation. Table 3, page 14
column Droc

1989 - 1991 Economic Trends (defined as above)
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NSDS National Savings deposits and securities
£ million

1963 - 1991 Financial Statistics

OD  Other Deposits at the Bank of England
(Capie & Webber (1985) Definition

1870 - 1982 Capie and Webber (1985)
1982 - 1991 Bank of England Quarterly Bulletin

CMIXBS Other money market iInstruments - excluding
Eolgi?gs by banks and building societies
million

1963 - 1991 Financial Statistics

OP Industrial Output - Gross Total
£ million

1870 - 1906 Hoffman (1955)
Total Industrial Production
(including building) used as base
from 1907 1n real terms, worked
backwards, and converted to
current prices

1907 Census of Production (1907)

1908 - 1923 Lomax (1959)
Total Industrial Production
(including building)

1924 Census of Production (1924)

1925 - 1929 Lomax (1959)

1930 Census of Production (1930)

1931 - 1934 Lomax (1959)

1935 Census of Production (1935)

1936 - 1939 Lomax (1959)

1940 - 1949 Interpolation

1949 - 1984 Census of Production 1949, 1951, 1954, 1958,
1963, 1968, 1970, 1971, 1972 to 1984
Intervendjig years Interpolation
C154 Business Monitor - Report on the Census
of Production - Sumnary Tables

DOTt. of Industry - Business Statistics
Office
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PC

PCF

1985

- 1991

Monthly Digest of Statistics CSO

Currency 1n hands of the public
(Capie & Webber (1985) Definition

1870
1982

Private Sector

- 1982
- 1991

£ million

1870

- 1965

Capie and Webber (1985)
Bank of England Quarterly Bulletin

Capital Formation

Feinstein (1972)
Table 39 col.7
Pages T85 - T87

Economic Trends Annual Supplement
1991 Table 9 col. DFDG

Monthly Digest of Statistics I1°ril
No. 556 Table 1.8 column DFDG
page 14

PCOT E3g>enditure on Private Consunption
£ million,

PD

Inplicit price

1985 = 1
1870 - 1947
1948 - 1991

current prices

Feinstein (1972)
Table 2 col. 1 page T8

Economic Trends Annual Supplement 1991
Table 3 col. 1 AIIK

Economic Trends
m~le 3 col.l CCBH
in real terms rebased in current prices

deflator

Table 111 (12) Column 111
Gross National Product Deflator

Gross Domestic Product at market prices
average estimate, current prices, divided by
Gross Domestic Product at market prices
average estimate, 1985 prices

Economic Trends Annual Sv~lement

Tables 2 and 3
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PDY Personal Disposable Income from ertployment
1870 - 1919 Personal Disposable Income from employment
Feinstein (1972) Table 1 pages T4 - T5
column 7 minus net receipts of Income Tax
Mitchell and Deane (1962) page 428/9 col. 11
1920 - 1965 Feinstein (1972) Table 10 pages T28 - 29
1966 - 1991 Economic Trends Annual Supplement

PN Population - United Kingdom - Persons
thousands

1870 - 1965 Feinstein (1972)
1966 - 1991 Annual Abstract of Statistics

PROFITCX) Gross Trading Profits of Companies
£ million

Feinstein (1972)
Table 1 page T4 - T7

Economic Trends Annual Supplement 1991
Table 4 Col.2 CIAC

1991 Monthly Digest of Statistics
;Aril 1992 No.556 CSO Table 1.3 col. CIAC

NOTE: Includes Self-Employment for 1870 -
1888, and 1914 - 1919

PSSDBS Private sector shares and deposits with Building
Societies
£ million
1963 - 1991 Financial Statistics
PSSID U.K. private sector time deposits
£ million

1963 - 1991 Financial Statistics
RBDEP Rate of Interest paid on Bank Deposits

1870 - 1982 Capie and Webber (1985) Table 111 (0)
calumn V11

1983 - 1990 Economic Trends Annual Supplement 1991

1991 Bank of England Quarterly Bulletin

290



RBSDEP Rate of |nterest on Building Society Deposit Accounts
1935 - 1990 Annual Abstract of Statistics
1991 Financial Statistics

RBSSH Rate of |nterest on Building Society Share Accounts
1935 - 1990 Annual Abstract of Statistics
1991 Financial Statistics

RENT Rents
£ million

1870 - 1965 Feinstein (1972)
Table 1 pages T4 - T7

1966 - 1972 Annual Abstract of Statistics (1973)
CSO Table 305 page 291

1973 - 1980 Annual Abstract of Statistics (1982)
CSO Table 14.2 page 346

1981

1990 Annual Abstract of Statistics (1992)
CSO Table 14.1 page 239

RGEk German Short - term interest rate
1870 - 1875
1876

1922 Deutsche Bundesbank (1976) F Table 2.01
pa~es 278 - 279 Geldmarktzinsen -
Privatdiskontsatz (Private Short Term
Interest Rate)

1923 - 1924 Interpolation

1925 - 1944 Deutsche Bundesbank (1976) F Table 2.01
pates 278 - 279 Geldmarktzinsen -
Privatdiskontsatz (Private Short Term
Interest Rate)

1945 - 1979 Soramariva and Tullio (1986)
pages 237 - 239
Private short term interest rate

1980 - 1991 International Financial Statistics
- Germany Money Market Rate line 60b
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RINTB

RL

RLA

RNS

RPQD

RS

London Interbank - 3 month 7 day deposit rate
(average) Percentage Rate

1963 - 1990 Economic Trends Annual Supplement
Table 47 col\imn 3

1991 Financial Statistics August 1992
Table 13.8 page 143

Long term rate of Interest
Rate of i1nterest on consols (2.5%)

1870 - 1966 Sheppard (1971) Table A.3.7
pages 190 - 191 Column 11

1967 - 1991 Financial Statistics

Interest rates for Deposits with local authorities
3 months Percentage rate per anum

1956 - 1989 Economic Trends Annual Supplement
Table 47 Column 2 page 224

1990 - 1991 Financial Statistics
August 1992 Table 13.14 column AJOI

Rate of Interest National Savings Investment Account
Percentage rate per anum

1968 - 1991 Financial Statistics
July 1991 Table 13.9

Rate of growth of Irrport Prices
1870 - 1965 Feinstein (1972) Table 61 page T133
column 6 Price Indicies - Inpoirts of
goo”™ and services
1966 - 1991 Imports current prices divided by Inports
1985 prices (constant prices)
Economic Trends Annual Supplement 1991

Short term Interest Rate
Prime Bank Bill Rate

1870 - 1982 Capie and Webber (1985) Table 111 (10) % p-a,
Column V page 494 - 495

1983 - 1991 Financial Statistics

292



RUS

SDIB

SDNI

SPRIM

United States Interest Rates

1870 - 1889 Unadjusted index of yields on American
raitlroad bonds. United States Department
of Commerce (1976) Series 476 page 1003

1890 - 1970 Prime commercial paper 4 to 6 months
U.S. Department of Commerce (1976)
Series 445 page 1001

1971 - 1991 Federal Funds Rate
International Financial Statistics
United States line 60b

U.K. private sector sterling sig'ht deposits with
monetary sector. (Interest Beauring)

1963 - 1991 Financial Statistics
U.K. private sector sterling sight deposits with

monetcury sector. (Non Interest Bearing)
(adjusted for transit i1tems)

1963 - 1991 Financial Statistics
Life and Other Types of Insurance Premiums Paid
Yearly to U.K. based companies
£ million
Life and Annuity Assurance Premiums
- Total Premiums
Sheppard (971) Table (A) 2.7
pages 160 - 161 column IB
1887 - 1912 Life, Annuity, Industrial Assurance

Premiums
Sheppard (971) Table (A) 2.7
pages 160 - 161 column A

1913 - 1965 As above, plus Company Accident
Premiums, Company Capital and
Redenption and Sinking Fund,
Conpany Fire Insurance, Marine Insurance,
Transport Etiployers Liability

1966 1974 Annual Abstract of Statistics

1974 - 1991 Association of British Insurers
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STRIKES Number of working days lost through Disputes
(thousands)

1891 - 1938 Mitchell and Deane (1962) page 72
1939 - 1976 Clifton et al (1978)

1977 - 1988 Annual Abstract of Statistics
1989 - 1991 Etrployment Gazette

SURPOO Gross trading surplus of public corporations
£ million

Feinstein (1972)
Table 1 pages T4 - T7

Economic Trends Annual Supplement 1991
Table 4 Col.3 ADRD

1991 Monthly Digest of Statistics
PArxl 1992 No,556 CSO Table 1.3 col. ADRD

NOTE: For years 1939 to 1945 see SURPENT

SURPENT Gross trading surplus of other public enterprises
€ million

Feinstein (1972)
Table 1 pages T4 - T7

Economic Trends Annual Supplement 1991
Table 4Col.4 DJAQ

1991 Monthly Digest of Statistics
;~Aril 1992 No,556 CSO Table 1.3 col. DJAQ

NOTE: For years 1939 to 1945 includes SURPOO

TAXCMJ Taxes on E3g>enditure
£ million

1870 - 1965 Feinstein (1972) Table 2 pages T8 and T9
col. 7

1966 - 1991 Economic Trends Annual St™lement
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TAXI Taxes and National Insurance and Health Contributions
on Personal Income

€ million, current prices

1870 - 1899 Mitchell and Deane (1962)
Table: Public Finance 3
pages 393 - 394

1900 - 1965 Feinstein (1972)
Table 14 pages T35 - T36
Column 1 and Column 3

1966 - 1988 Economic Trends Annual Supplement (1990)
Table 5 page 35
Total Personal Income before Tax (AllA)

minus Total Personal Disposable Income
(Al1D)

1989 - 1991 Monthly Digest of Statistics
June 1992
Table 1.5 page 11 AIIA - AllJ
TAXR Basic rate of i1ncome tax

1870 - 1938 Mitchell and Deane (1962)
pages 428 - 429

1939 - 1950 Mitchell and Jones (1971)
page 172

TBCLEéRb_IIQtaI Bank Clearing (excluding electronic clearing)
illion

1870 - 1980 Mitche”™ (1988)
Financial Institutions 12
pages 676 - 677

1981 - 1990 Annual Abstract of Statistics

ID Time Deposits, Net of Interbank Deposits
£ million

1870 - 1982 Capie and Webber (1985)
1983 - 1991 Bank of England Quarterly Bulletin
TFA Total Assets of Financial Institutions i1In Great Britain
1870 - 1963 Linear interpolations between
Goldsmith"s (1969) benchmarks /topendix
Table D-10
1964 - 1991 Ufxiates usdjig Goldsmiths sources

see tcIDle In main text in chapter 4
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TFXHjG

1869

1870
1880
1900

1966

1971

1977

1986

Transfers Central to Local Government
£ million

1879
1898
1965

1970

1976

1985

1990

€ million

1870

1900

1966

1989

1899

1965

1988

1991

Mitchell and Deane (1962)

Public Finance 9 Receipts of
Local Authorities pages 414 - 415
column Government Grants etc

Interpolation
As 1969

Feinstein (1972)

Table 13 page T33

column (@ Current grants from Central
Government

National Income and E3")enditure (1971)
VII1 LOCAL AUTHORITIES

Table 42 Current Account

Total Grants from Central Government

National Income and Ebg>enditure (1977)
Table 8.1

National Income and E>M)enditure (1986)
Table 8.1

National Income and Expenditure (1991)
Table 8.1
column CCIKZ

Mitchell and Deane (1962)
pages 386 - 400

Feinstein (1972) Table 14
column 7 pages T35 - T36

Economic Trends Annual Supplement 1990
Table 35 page 168 col ABKA + ABKB

Financial Statistics No, 360

;Aril 1992 Table 2.1
page 19 column AAXA
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£ million

1870 - 1899 Mitchell and Deane (1962)
pages 386 - 400

1900 - 1965 Feinstein (1972) Table 14
column 11-8 pages T35 - T36

1966 - 1988 Economic Trends Annual Supplement 1990
Table 35 page 168 col ABAB - AAXI - ABKC
1989 - 1991 Financial Statistics No. 360

April 1992 Table 2.1
page 19 column AAXH - AAX1 - AAYE (Table 2.2)

national debt divided by net nationJFrﬁ%§Nﬁ§yments an the
1870 - 1938 Mitchell and Deane (1962)
1939 - 1950 Mitchell and Jones (1971)

1951 - 1991 Economic Trends Annual Supplement

i ?ayments on the
defence expenditure dl”~ded by net

1870 1938 Mitchell and Deane (1962)

1939 1950 Mitchell and Jones (1971)

1951 - 1991 Economic Trends Annual Sv”plement

GrSt™ML-1S111 N Financial Institutions

1870 - 1963 Linear interpolations between
Ndsmith®"s (1969) benchmarks ~topendix
Table D-10 excluding lines
1. Bank of England
5. P.O. Savings Bank
7. Birmingham Municipal Bank
21. SL5)erannuation funds
23. National Insurance funds
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1964 - 1987 I"xiates using Goldsmiths sources
see table 1n main text of chapter 4

TOCS Turnover Collecting Societies
£ million

(Income Total)

1951 - 1960 Annual Abstract of Statistics (1963)
C.S.0. Table 348 page 293
1961 - 1971 Annual Abstract of Statistics (1973)
C.S.0. Table 385 page 368
1972 - 1980 Annual Abstract of Statistics (1982)
C.S.0. Table 17.3 page 440
1981 - 1991 Annual Abstract of Statistics ((1992)
C.S.0. Table 17.21 page 300
TOPS Turnover Friendly Societies
£ million
1951 - 1991 Annual Abstract of Statistics
TOSECRGILT Turnover Securities (Government Gilts)

£ million

1870 - 1929 Parl1tamentary Papers

1930 - 1964 Interpolation

1965 - 1990 Quality of Markets Quarterly Review

Autumn 1990

The International Stock Exchange

London

1991 Stock Exchange Quarterly
London Stock Exchange

Spring Edition
January - March

1992

TOSECRORD Turnover Securities (Ordinary Shares)

£ million

1870 - 1929 Parl1amentary Papers

1930 - 1964 Interpolation

1965 - 1990 Quality of Markets Quarterly Review

Autumn 1990

The International Stock Exchange

London
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1991 Stock Exchange Quarterly
London Stock Exchange
Spring Edition
January - Mardi 1992

TOWNCL Town Bank Clearing
£ million

1870 -1901 Interpolation
1941 -1990 Annual Abstract of Statistics
U Percentage Uhenployed

1870 -1965 Feinstein (1972)
Table 57 page T125 column 6

1966 - 1991 Economic Trends Annual Supplement
UTOEP Unit Trust Sales
1960 -1979 Financial Statistics

1980 -1991 Financial Times
Unit Tmst Year Book 1992
Financial Times Business Information

UIWIITH Unit Trust Repayments
1960 -1979 Financial Statistics

1980 - 1991 Financial Times
Unit Tmst Year Book 1992
Financial Times Business Information

W Average weekly wage rates
1870 - 1965 Feinstein (1972) Table 65 pages T140 - 141
column Q@)
1966 - 1991 Economic Trends Annual Si;~lement

299



Values for Oointeoration Analysis

Bmipiriffal
Pyobabilitv of a smaller value

Sanple Size 0.01 0.025 0.05 0.10 0.90 0.95 0.975 0.99
25 0.29 0.38 0.49 0.65 4.12 5.18 6.30 7.88
50 0.29 0.39 0.50 0.66 3.94 4.86 5.80 7.06
100 0.29 0.39 0.50 0.67 3.86 4.71 5.57 6.70
250 0.30 0.39 0.51 0.67 3.81 4.63 5.45 6.52
500 0.30 0.39 0.51 0.67 3.79 461 5.41 6.47
m 0.30 0.40 0.51 0.67 3.78 4.59 5.38 6.43
S.e. 0.002 0.002 0.002 0.002 0.01 0.02 0.03 0.05

Bgpirical Distribution of for (am4.0)=(0.0,D

£EQbabiuUtv of a smaller value

Sanple Size 0.01 0.025 0.05 0.10 0.90 0.95 0.975 0.99
0.61 0.75 0.89 5.68 6.75 8.21
0.62 0.77 0.91 5.13 5.94 7.02
0.63 0.77 0.92 4.88 5.59 8?8
0.63 0.77 0.92 4.75 5.40 .
0.63 0.77 0.92 4.71 5.35 6.15
0.63 0.77 0.92 4.68 5.31 6.09
S.e. 0.003 0.003 0.003 0.003 0.01 0.02 0.03 0.05
N for (a,B,o0) = (tt,Q,D
SLQb”1l1tv of a smaller value
Sanple Size 0.01 0.025 0.05 0.10 0.90 0.95 0.975 0.99
25 0.74 0.90 1.08 1.33 591 7.24 8.65 10.61
50 0.76 0.93 1.11 1.37 5.61 6.73 7.81 9.31
100 0.76 0.94 1.12 1.38 5.47 6.49 7.44 8.73
250 0.76 0.94 1.13 1.39 5.36 6.30 7.20 8.34
500 0.76 0.94 1.13 1.39 5.36 6.30 7.20 8.34
m 0.77 0.94 1.13 1.39 5.34 6.25 7.16 8.27
s.e. 0.004 0.004 0.003 0.004 0.015 0.020 0.032 0.058

Source: Dickey and Fuller Q:
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All variables are 1n £ million unless otherwise stated.

Current Transactions
CT = OP + AGOP + PCON + IN + PAPG

vhere OP = industrial output - gross total, AGOP = agriculture
output - gross total, POCXi = personal final consumption
(expenditure on consumption of the personal sector), IN = Incomes

(from employment, self employment, profit, rent), PAPG = public
sector payments for goods and services.

Incomes
IN = INEMP + INSEMP - TAXI + PROFITCO + SURPOO +

SURPEOT + RENT
vhere INEMP = income from enployment, INSEMP = income from self
etrployment, TAXI = taxes on personal 1income, PROFITCO = gross
trading profits of companies, SURPOO = gross trading surplus of
public corporations, SURPENT = gross trading surplus of other
public enterprises, RENT = rent.

Public Sector Payments for Goods and Services

PAPG = GFC + GCF

vhere GFC = government final consumption, GCF = government
capital formation.

Transfers

TF = TFPS + TFGS + TFCLG

vhere TFPS = transfers of the private sector, TFGS = transfers
of the government sector (including inter-govemmental
transfers), TFCLG = transfers - central to local government.

Transfers Private Sector
TFPS = LABIN + LABOOT + LAINDIN + LAINDOUT + IPOL + TOCS

+ OGCS + TOFS + BPFS
VAiere 1ABIN = life assurance business (ordinary business) -
Income, ITABOUT = life assurance business (ordinary business) -
outgoings, LAINDIN = 1life assurance business (industrial
business) - income, IPOL = insurance premiums - other than life,
TOCS = turnover collecting societies, OGCS = outgoings collecting
societies, TOFS = turnover friendly societies, BPFS = benefits
paid friendly societies.

Traj”~ferp of the Government Sector
TFGS = TPGEXP + TFGR

vdiere TPGEIXP = transfers - Government e~gjenditure, TPGR =
transfers - Government receipts.

Asset and Portfolio Adjustment
APA = PCF + PORTA

vdiere PCF = private sector capital formation, PORTA = private
sector portfolio adjustment.
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Private Sector Portfolio Ad-iustment

PORTA = BSDEP + BSWIIH + BSDEPREC + BSDEPWI1H + NSDEP

+ NSWIIH + UIDEP + UrWITH + BEAD + MORTR + MDRTI

+ TOSECRORD + TOSECRGIL :
VAlere BSDEP = Building Society shares subscribed (deposits),
BSWITH = Building Society shares withdrawn (including interest),
BSDEPREC = Building Society deposits received, BSDEPWIIH =
Building Society deposits withdrawn (including interest), NSDEP
= National Savings Deposits, NSWITH = National Savings
withdrawals, UIDEP = Unit Trust deposits, UIWITH = Unit Trust
withdrawals, BSAD = mortgage Advances (Building Societies), MORTR
= Mortgage repayments of principal, MORTI = mortgage Iinterest,
TOSECRORD = turnover securities (ordinary shares), TOSECRGIL =
turnover securities (government gilts).
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Appendix E:
PrGvisiGKial Johansen Vectors for

120 observations from 1872-1991 MCOciniLim Lag

List of variables

In VI,

In(Y/PN)",

In BANKS

List of eigenvalues

LR Test Based on Maximal

Velocity

in VAR =

included i1n cointegrating vector;

RL, ROWN, In(TNBFA/TFA) ,

Matrix (with trend in DGP)

INull

r=0
r<=I
1r<=2
1
r<=4
r<=>5

r<=6

Alternative

r>=1
r>=2
r>=3
r>=4
r>=5
r>=6

r>=7

in descending order;

In(C/M) ,

0.33767
0.29132 0.22378 0.15327 0.084214 0.058970 0.002694

LR Test Based on Trace of Stochastic Matrix

r=0
r<=I
r<=2
r<=3
1r<=4
1r<=5
1r<=6

r>=1
r>=2
r>=3
r>=4
r>=5
r>=6

r>*7

Statistic 95% 90%
critical critical
value value

49.4388 45_.2770 42.3170

41.3216 39.3720 36.7620

30.3989 33.4610 30.9000

19.9647 27.0670 24.7340

10.5567 20.9670 18.5980

7.2936 14.0690 12.0710
0.0323 3.7620 2.6870
159.0066 124 .2430 118.500
109.5678 94.1550 89.483
68.2462 68.5240 64.843
37.8474 47.2100 43.949
17.8827 29.6800 26.785

7.3260 15.4100 13.325

0.0323 3.7620 2.687
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Eigenvalue of the Stochastic

2






120 observations from 1872-1991 Maximum Lag

in VAR =

List of variables i1ncluded in cointeqrating vector:
In Vl, In(Y/PN)”, RL, ROWN, In(TOBFA/TF7V), In(C/M)

List of eigenvalues in descending order: 0.32996

0.22364 0.17485 0.10015 0.065913 0.0024831

LR Test Based on Maximal Eigenvalue of the Stochastic

INull Alternative Statistic 95%

critical
value

1 r>=I 48.0502 39.3720
1r<=I r>=2 30.3760 33.4610
lr<=2 r>=3 23.0621 27.0670
1r<=3 r>=4 12.6626 20.9670
1 r>=5 8.1822 14.0690
r>=6 0.2983 3.7620

1 LR Tesjt Based on Trace of Stochastic Matrix
1r=0 r>=I 122.6315 94 _.1550
1 r>=2 74.5813 68.5240
1r<=2 r>=3 44 .2053 47.2100
1 r>=4 21.1432 29.6800
1r<=4 r>=5 8.4806 15.4100
13:<5 Ir>=6 0.2983 3.7620

334

90%

critical

val
36.
30.
24 .
18.
12
2.

89
64.
43.
26.
13.

2

ue

7620
9000
7340
5980

.0710

6870

.4830

8430
9490
7850
3250

.6870

2

O =

S



Saitple 1872-1991 Maximum

Variable
In VI
1 INCY/PN)**
1RL

l rown

1 InCINBFA/
1 TFA)

1 In(C/W)
1

Vector 1

-00000
-40231
-41806

74121
04440

-58620

lag 1In

Vector 2

335

-00000
-92400
.47320

-10252
-41700

.6346

xXM2)

3.3399
10.0013

20.7612
3.5100

3.1154

critical valile
IM2) =5.991
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Fcx>tnotes
Chapter 3

1. It 1s iInteresting to note the parameter instability between

igggfion 3.8 (sanple 1909-1958) and equation 3.15 (sample 1880-

Chapter 4

1. For a full definition and derivation of the following terms,
the reader should refer to Pesaran and Pesaran (1991), 1jpendix
B .19.1 Estimation and hypothesis testing In cointegrated systems
by the Johansen method - ML estimation and cointegration tests,
pages 222-223.

2. Microfit 3.0 does not allow for full implementation of the
Johansen literature. Therefore the long-run model and short-run
model cannot be solved simultaneously. This could have been
achieved using the RATS software, but this was unavailable. Here,
the Johansen vectors residuals were saved, and then entered as
a lagged variable using OLS for the short-run dynamic equations.

Chapter 5

This was a document polished by the Bank of England 1n May 1971.
It had t~ee aims, 1) to iIncrease conpetition iIn the Banking
Sector, 11) to improve the bank regulatory system to help demand
management policy, 1i11) measures to help the monetary authorities
control the money sipply. For a fTull discussion and the
inplications of CCC see Gowland (1984) and Hall (1983) .

Chapter 7

1. The absence of inflation 1n the long run equation stems from
its origins. It i1s derived from a permanent 1income long-run
d«nand for money Tfunction, (see Bordo and Jonung 1981, 1987,
1990), defined in real terms as:

log(M/PN) = Ao + Ailog (Y/PN) * + Aji + e (AD

vhere (M/”) = real money balances per capita, Y/PN)*™> =
permanent income per capita, and 1 1Is an interest rate.

It follows from this analysis that the demand for money iIs a
demand for real balances. That is the demand for nominal money
iIs proportional to the general price level.

IAt us now define the velocity of circulation in similar terms,
log V = log(Y/PN) - log (M/PN) (A2)

So velocity equals real i1ncome per capita divided by real money
balances per capita.
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Substituting (Al) into (A2) gives

log V = log(Y/PN) - Ao - Ailog(Y/PN)™ - AM + e (A3)
this can also be written as:

log V = -Ao + (I+AD)log(Y/PN)*“ - A1 + log(Y/Y*™) + e ()

The term (/Y**) i1s the ratio of measured to permanent real per
capita income, (defined as c”™le elsevdiere 1In the thesis) . Bordo
and Jonung (1987) use this proxy to avoid the problem of
calculating permanent prices independently from permanent income.
This 1i1s useful vhen price e”g>ectations vary greatly over a
sample, (see Klein, 1977).

However, 1n the long run;

Y =y *5)
so that
/) =1 (A6)

As the logarithm of one i1s zero, equation (A4) becomes,

leg V Ao + (I-A)log(Y/PN)P - Aai + e (A7)
With the addition of the 1institutional terms, this equation
becomes the i1nitial starting point of analysis of the long run
relationship, and explains vdiy P does not enter explicitly.

2. Full definition and sources of all variables can be found iIn
appendix A.

3. The actual statistical results can be found iIn appendix E.

Chapter 8

1. The foreign portfolio term for the United States was also
considered but was not pursued as 1t did not i1nprove the
empirical results.

Chapter 9

1. If one acc”™ts that TG 1s moving counter cyclically to
velocity, representing the stabilization role of central
government.

2. Estimation of the specification omitting ATG and AFD resolve

the misspecification problem tait create additional statistical
problI™ns.

341



Adam C.S. (1991), "Financial i1nnovation and the demand for €M3
in the U.K. 1975-86", Q?cford Bulletin of Economics and
Statistics, 53, pp-401-24

Ahking F.W. (1982), "The Random Walk Hypothesis of the Velocity
of Money : Some Evidence from five E_E.C. Countries",
Economic Letters, (9 pp-365-369.

Akaike H. (1973), "Information theory and the extension of the
maximum likelihood principle™. In Proceedings of the Second
International Symposium on Information Theory, eds. B.N.
Petrov and F. Csaki, pp. 267-81.

Angell W.J. (1936) The behaviour of money McGraw-Hill New York

Arango S and M.l1. Nadiri (1981), 'Demand for Money 1i1n Open
Economies'™, Journal of Monetary Economics, vol. 7, no.l,
January, pp-69 - 89.

Arestis P. and |[I. Biefang-Frisancho Mariscal (1994), '"Wage
determination in the UK: further empirical results using
cointegration”. Applied Economics, 26, pp-417-424.

Arestis P, G. Hadjimatheou, and G. Zis (1992), "The 1irrpact of
financial i1nnovations on the demand for money in the UK and
Canada', Applied Financial Economics, 2, June, pp-115-123.

Baba Y, D.F. Hendry, R.M. Starr ((1992), "The Demand for MI 1in
the U.S.A. 1960-1988" Review of Economic Studies. 59,
pp-25-61

Bain A.D. (1980) The control of the money supply Third Edition
Penguin Books London

Bain K. and P.G.A. Howells (1991), "The Income Transactions

Velocities of Money", Review of Social Economy, 4 9(3)
pp-383-395

Ball M. and A. Wood (1994) 'Does Building Investment Affect
Economic Growth ? Some Long-Run Evidence from the UK"
Discussion Pampers in  Economics,  Birkfaeck _ College,
University of London, 8/94.

Bank of England ((1982) ''Recent changes in the use of cash" Saak
of England nnai”erly Bulletin, vol.22 No.4 (December)
pp-519-29

Barnett W_A. (1978), "The User Cost of Money", Economic
Letters,!, no.2.

342



Barnett W*A. (1980), "Economic Monetary Aggregates: An
i“jplication of Index Number and Agrégation Theory",
Journal of Econometrics, North - Holland Publishing
Coitpany, pp-11-48

Barnett W.A. (1983), "New Indicies of Money Supply and the
Flexible Laurent Demand System”™, Journal of Business and
Economic Statistics, January, pp.-7-23.

Barnett W.A. (1984), "Recent Monetauy Policy and the Divisia

Monetary Aggregates', The American Statistician. August,
pp-165-172.

Barnett W.A. (1987), '"The Microeconomic Theory of Monetary
Aggregates', 1n Barnett W.A. and Singleton K.J. (eds), New
Approaches___ _to Monetary Economics. London: Cambridge
University Press.

Barnett W.A., Offenbacher E.K., and Spindt P.A. (1984), "The New

Divisia Monetary Aggregates', Journal of Political Economy.
vol.92. No.6, p.1049-1085.

Baumol W.J. (1952), "The transactions demand for cash: an
inventory theoretical approach', Omnali-frly Journal of
Economics.66. November, pp-545-56.

Beckerman W. (1985), "How the Battle Against Inflation was
really Won", Lloyds Bank Review. January, No. 155, pp-1-12.

Beckerman W. and T. Jenkinson ((1988) '"Commodity Prices, Import
Prices and the Inflation slow-down : A Pooled Cross Country
Time Series Analysis'™ Economic Journal March

Bellerby J.R. (1968), "The Distribution of Farm Income i1n the
United Kd~dom 1867-1938", 1n W.E. Minchinton (ed. ), Essays
iIn Agrarian History Volume 11. The British Agricultural
History Society, David and Charles : Newton Abbot.

Belongia M.T. and Chalfant J.A. (1989), "The Changing Enpirical
Definition of Money: Some Estimates from a Model of the
Demand for Money Substitutes'”, Journal of Political
Economy. ;~ril pp.425-33.

Bera A.K. and C.M Jarque ((1981), "An efficient large-sample test
for normality of observations and regression residuals”,

ftUgtrraUfim National university working EaFiSCS in
Econcxtietrics. No.40, Canberra.

Bemanke B.S. (1986) "Alternative Explanations of the Money-
Income Correlation', 1n Brunner K., and Meltzer A, (eds),

C%naeqie—Rochester Conference on Public Policy. Aut\min, 49-
100.

Blanchard 0.J. and Quab D (1989) '"Hie Dynamic Effects of
Aggregate Demand and Sipply Disturbances”™, American
Economic Review. 79, pp.655-673.

343



Bordo M.D. and Jonung L. (1981), "The Long-run Behaviour of the
Income VelocitY of Money i1In Five Advanced Countries 1870-
1975 - An Institutional 7”~roach'"™, Economic Inquiry. Vol.
X1X January p-.96-116.

Bordo M.D. and Jonung L. ((1987), Thc> long-run Behaviour of the
Velocity_ _of Circulation. Cambridge University Press,
Cambridge.

Bordo M.D. and Jommg L. (1990), "The Long-Run Behaviour of
Velocity: The Institutional T"roach Revisited", Journal of
Policy Modelling. 12(2): pl65-197

Bordo M.D. and E.U. Choudhri (1982), "Currency Substitution
and the Demand for Money: Some Evidence for Canada',

Joyrn™l_of Money. Credit and Banking, vol.14, no.l,
pp-48-67.

Breusch T.S. and Godfrey L.G. (1979) "Data Transformation
Tests", Economic Journal. (Supplement) 96, 47-58

Briscoe J. (1694), Discourse on the Latf* Fnndg. London.

Brittain B. (1981), "International Currency Substitution and the
T"Dpcurent Instability of Velocity in Some Western European
Economies and 1in tiie United States'™, Journal of Money.
Credit, and Banking, vol.13, no.2, May, pp-135-55.

Brown A.J. (1939), "Interest, Prices, and the Demand for Idle
Money', Oxford Economic Papers. 2, (May), pp-46-69.

Brown R.L., J. Durbin and J.M. Evans (1975), "Technioues for

testing the constancy of regression relations over
time”.Journal of the Roval Statistical Society. B, 37,
pp-149-192.

Brown W_A. (1940), International Gold standard Reinterpreted.
Columbia Uhiversity Press, New York.

Brunner K (1965), "Institutions, policy and monetary analysis".
Journal of Political Economy. 73, pp-197-218.

Brunner K. and A.H. Meltzer (1963), '"Predicting Velocity:
Inplications for Theory and Policy"™, Journal of Finanre.
18, May, pp-319-354.

Cagan P. (1956), "The Monetary Dynamics of Hyperinflation”™, 1n
M. Friedman (ed.). Studies 1n the O 1ant-1y Theory of Money.
Chicago: Chicago University Press.

Cantillon R. (1732), Essai sur la nature du commerce en
general, reprinted for Hairvard University, Boston, 1892.

Capie F. and Webber A. (1985), A Monetary History of the United
Kingdom 1870-1982. George Allen and Ikiwin - London

344



Capie F.H. and Wood G.E. (1986), "The Long-Run Behaviour of
Kingdom"™, gitv «[¢versitv Dison««inn

Carr J.L. and M.R. D~ by (1981), "The Role of Ntoney Supply
Shocks 1n the Short-Run Demand for Monev"™. JoiiTnal nF
Monetary Economic, vol.8, September, pp. 183-99.

Central Statistical Office (1990). Financial StatiRi—-icc

H ~tis N i 0?n
HMSO :London_andbOOk’ central St/tis S Offid (C s:O0

Charemza W.W. and Deadman D.F. (1992), New Dirf*ctionfl -

E?ghonigtrrc———Practice/ Edward Elgar PublishiiS Ltd
Aldershot, - England. N

-(1960), "Tests of equality between sets of
coeffici”~ts 1n two linear regressions', Econometrica. 28,
pp-591-605

Chow G.C. (1966), "On the long-run and short run dorand for
"oney"/ Journal Cf Political Econony. 74 pp.111-131.

Chris”™ano L.J. and L. Ljungqgqvist (1987) 'Money Does Granger -
Cause Output in Bivariate Output - Money Relations”™ Working
Paper - Federal Reserve Bank of Minneapolis - February

Chrystal K.A. and R. MacDonald (1994), "Empirical Evidence on

,» ® Recent Behaviour and Usefulness of Sinple-S\jm and
Werghty M~"sures of the Mon” Stock', Federal Reserve Bank

of St» Imie ; Review/ March/Apnl vol.76. No.2, pp.73-109.

Clements M.P. and G.E. Mizon (1991), "Enpirical analysis of
series', European Economic Revif®w. 35,

Clower R.W. (1969), Monetary Theory. Penguin Modem Reading -
London.

(1961), "Tests of sepeurate families of hypothesis. 1In
Proce”nqs of the Fourth Berkeley Symposium. 1, pp. 105-23,
Berkeley: University of Califorma E”

Cox D-R* (1962), "Further results on tests of separate families

Qf lhe Roval Statistical Socii“ty r ,
24, pp-406-24

Cramer J.S. (1981a), "The volume of Transactions and of Payments

Oxford Econondc Papers.
5 July, pp.234-255.

Work Money Does - The Transaction
Velocity of Circulation of Money in the Netherlands, 1950-
1578'", European Economic Review. 15, pp.307-326, Nbrth-
HollaiKi Publishii”~Oa”ai”

345



Cramer J.S. (1986), The volume of transactions and the
circulation of money in the Uhited States'", Journal of
Business and Economic Statistics, 4, pp-225-232.

n N (1983), "Currency Substitution, Capital
Money Demand'™, Journal of International Monfy

and Finance/ vol.2, no.2, August,™M7111-34.

Dastoor N.K. , 'Some aspects of testing non-nested
hypothesis , Journal of Econometrics. 21, pp-213-28.

des Essars R. (1895), 'La vitesse de 1la circulation de |la
"N3-149 Société Statistique de Paris.

Deaton A.S. (1982), 'Model selection procedures, or, does the
consunption function exist?". In Evaluating ¢he —-1ah-ni
Of mcroecon”™tric Mni«, eds. pTANrsIN
New York: John Wiley.

U®”" Peutsches”™ld - und Bankwesen 1in
Zanlen 1876-1975. Harausgeber : Frankfurt am Main

Darby M.R. (1972), "The Allocation of transitory income

362658 941 assets', American Economic Revif™. 62

Davidson R. and J.G. MacKinnon ((1981), 'Several tests for model
~Ncation iIn the presence of alternative hypotheses",
Econometrica. 49, pp-.781-93.

Dickey D.A. and W.A. Fuller (1979), '"Distribution of the
estimators for autoregressive series with a unit root",

N American Statistical Association. 74,
pp-427-431.

Dickey P;A. and W.A. Fuller (1981), "Likelthood ratio
statistics for autoregressive time series with a unit
root", Tiggnometricft/ 49, July, pp-.1057-1072.

Dolado J.J. and Jenkinson T. (1987), '"Co-integration: A Survey

of Rec”™t r*lgjxnents™. University of Oxford : Applied
Econanics Discussion Paper, no.39.

Dufour J.M. (1980) ''Dumty variables and predictive tests for
structural change. Economic Letters. 6, pp-241-7

Edie L.D. and D. Weaver ((1930) '"Velocity of bank deposits 1in
England', Journal of Political Econotny. 38, pp.373-403.

Eisner R. (1963), "Another ook at Liquidity E*reference"
Econometriga/ voi. 3i, No.3, July pp.531-538.

346



Engle R.F. (1982), "Autoregressive Conditional Heteroscedasticity
with Estimates of the Variance of United Kingdom
Inflation', Econometrica. 50, ((July), pp-987-1007.

Engle R.F. and C.W.J. Granger (1987), "Co-integration and
error correction : representation, estimation and
testing', Econometrica. 50, pp-.987-1008.

Engle R.F. and C.W.J. Granger (eds) (1991) Long-run Economic
Relationships Readings -in Cointeoration Oxford University
Press

Engle R.F. and B.S. Yoo (1987), '"Forecasting and testing 1n
co-integrated systems™. Journal of Econometrics. 35,
pp-143-159.

Fayyad S.K. (1986), "A Microeconomic System - Wide ™“®roach to
the Estimation of the Demand Money", Federal RanV
of St. Louis Review. (August/September), pp-22-33.

Feinstein C.H. (1972), Statistical Tables of National Income.
Exyenditure. and Output of the U.K. 1855-1965. Cambridge
University Press.

Fisher G.R. and M. ~fcAleer (1981), "Alternative procedures and
associated tests of significance for non-tested hypothesis.
Journal of Econometrics 16, pp-.103-19.

Fisher 1 (1909), "Obituary. Simon Newcomb'™, Economic Journal.
19, December, pp-.641-4.

Fisher 1 (1911), The Purchasing Power of Money. 2nd Edition,
1922, R”rinted New York, Kelly, 1963.

Fisher 1 (1919), '"Money, Prices, Credit and Banking', American
Economic Review. June, 9, pp-407-9.

Friedman M. (1956), Studies 1n the Quantity Theory of Money.
Ikitversity of Chicago Press, Chicago.

Friedman M. (1957), A Theory of the Consumption Function. NBER
New York.

Friedman M. (1959), "The Demand for Money - Some
Theoretical and Errpirical Results"”, Journal of Political
Economy. 67, (June), pp-327-351.

Friedman M. (1966), "Interest rates and the demand for money".
Journal of Law and Economics. 9, pp-71-85.

Friedman M. (1970), "A theoretical framework for monetary
analysis"”. Journal of Political Econony. 78, pp-193-238.

Friedman M. (1983), ''Monetary Variability: The United States and

Japan™, Journal of Money Credit and Ranking. vol._.15, pp.
339-343

347



Friedman M. (1984), 'Lessons from the 1979-82 Monetary Policy
Experiment™, American Economic Review, vol.74, pp-.397-400.

Friedman M. (1987), In Recent Behaviour of the Velocity of

Money, (M.R. Darty et al., eds.), Contetrporary Policy
Issues. Vol.5, January, pp-1-33.

Friedman M. (1988) "Money and the Stock Market™ Journal of
Political Economy vol.96 No.2 pp 221-245

Friedman M. and D. Meiselman (1963), '"The Relative Stability of
Monetary Velocity and Investment Multiplier in the United
States 1897-1958", in Commission on__ Money, Credit
Stabilization Policies, Englenord Cliffs - N.J.

Friedman M. and A.J. Schwartz (1963), A Monetary History of the
United States 1867-1960, National Bureau of Economic
Research Studies iIn Business Cycles no. 12 Princeton
Uhiversity Press.

Friedman M. and A.J. Schwartz (1982), Monetary in the
United States and the United Kingdom - Their Relation to
Income, Prices, and Interest Rates, 1867-1975# ~A National
Bureau of Economic Research Monograph, The Ikiiversity of
Chicago Press Chicago and London

Friedman M. and A.J. Schwartz (1991), "Alternative 7~roaches to
Analysing Economic Data', American Economic Review, March,
vol. 81, No. 1 pp 39-49

Foville de A (1907), La monnaile, Paris

Fuller W.A. (1976), Introduction to Statistical Time Series,
New York : John Wiley and Sons

Fuller W.A. (1985), "Nonstationary autoregressive time series",
in E.J. Hannan, P.R. Krishnaiah and M.M. Rao (eds) Time

Series 1n the Time Domain, p-1-23 Amsterdam : North
Hol land

Garvy G. and M.R. Blyn (1970), The Velocity of Money, Federal
Reserve Bank of New York, New York.

Giussani B. and G. Hadjimatheou (1989), "Econometric Modelling of

U.K. House Prices"™, Kingston Discussion__Eapscs— ik
Economics. 89/3 Kingston Polytechnic, Kingston upon Thames
London

348



Gexifrey L.G. (1978b), "Testing Tfor higher order serial
correlation in regression equations \3ien the regressors
include lagged dependent variables', Econotnetrica. 46,
pp-1303-10

Godfrey L.G. amd M.H. Pescu:an ((1983), '"Tests of non-nested
regression models; snail sanple adjustments and Monte Carlo
evidence. Journal of Econometrics. 21, pp- 133-54

Goldfeld S.M. (1973), "The Demand for Money Revisited",
Brookings Papers on Economic Activity. 3, pp-577-638.

Goldsmith R. (1969), Financial Structure and Development. Yale
Uhiversity Press New Haven CT.

Goodhart C. (1986), "Financial Innovation and Monetary Control",
Oxford Review of Economic Policy. Vol.2, No.4, pp-79-102.

Goodhart C. (1989) , Money, Information, and Uncertainty. 2nd
Edition, Macmillan, London.

Gould J.P. , M.H. Miller, C.R. Nelson and C.W. I~ton (1978),
"The Stochastic Properties of Velocity and the

Quantity Theory of Money', Journal of Monetary Economics.
4, pp-229-48.

Gould J.P. and C.R. Nelson (1974), '"The Stochastic Structure of
the Velocity of Money"™, American Economic Review. June
pp-405-18.

Gowland D. (1984), Controlling the Money Supply . Second Edition
Croom Helm - London

Granger C.W.J. (1980) "Testing TfTor causality: A Personal

Vievpoint" Journal of Economic Dynamics and Control 2
pp-329-52.

Granger C.W.J. and P. Nevdx>ld (1974), "Spurious Regressions 1in
Econometrics', Journal of Econometrics. 2, pp-111-120.

Granger C.W.J. and A.A. Weiss (1983), "Time Series Analysis of
Error Correcting Models™, i1n S. Karlin, T. Amaniya and
L.A. Goodman (eds), Studies In Econometrics, Time Series
and Multivariate Statistics. New York Academic Press

Gurley J.G. and E.S. Shaw (1960), Money 1in a Theory of
Finance .Brookings Institute Washington D.C.

Hadjimatheou G. (1987), Consumer Economics after Kevnes - Theory
and Evidence of the Cansumption Function. Wheatsheaf Books
Ltd, Brighton

Hadley A. T. (1896), Economics. New York.

349



Hall M. (1983), MonetarV Policy since 1971 - Condurt: and
Performance. ¢fecMillan 11ess - London

Hall R.E. (1978) '"Stochastic inplications of the life cycle
permanent i1ncome hypothesis: theory and evidence'"™ Journal
of Political Economy voi.86 pp.971-87

Hamburger M.J. (1966), 'The Demand for Money by Households,
Money Substitutes, and Monetary Policv" Journal of
Political Economy. 74, (December), pp-.600-623.

Hamburger M.J. (1977), '"The Behaviour of the Money Stock : Is

Journal of Monetary Economics.3 ((July),
pp-265-288.

Hancock D. (1987), 'Aggregation of Monetary Goods: A Production
Model'™, i1n W.A. Barnett and K.J. Singleton (eds) New
— to Monetary Economics. London : Cambridge

University Press.

Haraf W.S. (1986), "The Recent Behaviour of Velocity
Inplications for Alternative Policy Rules”™, uimublished
manuscript.

Hendry D.F. (1980), '"Econometrics alcheity or science".
Economica. Voi. 47, pp-387-406.

Hendry D.F. and G.E. Mizon (1978), "Serial Correlation as a
Convenient Sinplification Not a Nuisance : A Comment on
the Demand for Money by the Bank of England'. Economic
Journal. 88, pp. 549-63.

Hendry D.F., Pagan A.R. and Sargan J.D. (1984), '"Dynamic
Specification™, i1n Z. Grilictes and M.D. Intriligator
(eds), Handbook of Econometrics. Amsterdam : North Holland

Hoffnm W.G. (1955), BrTtIN Industry 1700-1950. (English
Edition, Oxford).

Holden D. and Perman R. (1994), "Uhit Roots and Cointegration
for the Economist” 1n B.B. Rao, Cointeoration for
Applied Economist. MacMillan Press Ltd, London

Holden K. and Thorrpson J. (1992), "Cointegration: An
Survey', British Review of Economic Issues.
14(33), June, pp.1-55.

Holmes J.M. and D.J. Smyth (1972), "The Specification of the
Demand for Money and the Tax Multiplier', Journal of
Political Economy. 80, @anuary/February), pp-179-85.

Howells P. and Biefang-Frisancho Mariscal (1992), "An
explanation for the recent behaviour of 1i1ncome amd
transaction velocities i1n the United Kingdom"™, Journal of
Post Keynesian Economics. Spring Vol._.14 No.3.

350



Hstao C. (1981), "Autoregressive Modelling and Money - Income
Causality Detection', Journal of Monetary Economics. 7
January, pp-85-106.

Hume D (1752), "Of money™ Vol | of Essays and Treatises, new

edition, Edinburgh: Bells and Bradfute; Cadell and Davis
1804.

Hunphrey T M (1984), "Algebraic quantity equations before Fisher
and Pigou', Federal Reserve Bank of Richmond Economic
Review. 10(5), Septeniber/October, pp. 13-22.

Ishida K. (1984), ™"Divisia Monetau:y Aggregates and Demand for
Money: A Japanese Case', Monetary and Economic Studies.
June, pp-49-80.

Jacobs R.L. (1975), "A Difficulty with Monetarist Models of
Hyper-Inflation', Economic Inquiry. 13, (September),
pp -332-360.

Jcurgue C.M. and A.K. Bera (1980), "Efficient tests for
normality, homoscedasticity and serial 1ndependence of
regression residuals'”. Economic Letters. 6, pp- 255-9.

Johansen S. (1988), "Statistical analysis of co-i1ntegrating
vectors". Journal of Economics Dynamics and Control. Vol. 12
pp-231-254.

Johansen S. (1991), "The power function for the likelihood ratio
test fTor cointegration', in J.Gruber (ed.). Econometric
decision models: New methods of modelling and amplications.
Springer Verlag, New York, N.Y., pages 323-335.

Johansen S. and K. Juselius (1992), "Testing structural
hypothesis 1n a multivariate cointegration analysis of the
P.P.P. and the U.I_P. for the U.K.", Journal of
Econometrics : North Holland. 53, pages 211-244.

Johnson H.G. (1967), '"Recent Developments in Monetary Theory",
In Essays in Monetary Economics, edited by H.G. Johnson
London: George Allen and Unwin

Johnson H.G. (1972), '"'Recent Developments in Monetary Theory: A
Commentary', in Further Essays 1in Monetary Economics.
London: George Allen Unwin

Johnston R.B. (1984). The Demand for Non-Interest-Bftarjng Money
in the United Kingdom. Government Economic Service Working
Paper No.66, February, London, HMSO.

Jonker R. (1973), "Raming van de transacties in Nederland",
Economisch-Statistische Berichten, pp.-675-676.

Ksumi E. (1974), "The Value of Time and the Demand for Money",

Journal of Money. Credit and Banking. 6, (February),
pp-45-64.

351



Kerrinerer E W (1907), Money and Credit— Instruments 1n Thelr
Relation— to General Prices. New York : H. Holt and Co.

. N - S Mo n e t ar % R™Monn. Reprint ed,
Ixindon : tfecmillan for the Royal Ec”iomic Society 1971,

Keynes J M (1930), A Treatise on Money. London : Macmillan.

1 il 3"e General Theory of Employment. Intere«r.
and Money. London : Macmillan.
A_M. (1952), "An Investigation of Liciuiditv
Preference'" ,YorKshiye— Bulletin of Economic and Social
Research/ 4, January, p,I1-20, WiISA

Kim B.J.C. (1985), "Random Walk and the Velocity of Money
Esonopuo Letters/ (i8), pp- 187-190.

Klein B. (1973), "Income Velocity, Interest Rates, and the
“"ney Supply Multiplier'”, Journal of Money, Credit and
Banking/ voi. 5, pp.656-68.

Klein B (197~), "The Coitpetitive Supply of Money"™, Journal of
Money/ Credit and Banking. 6, (November), pp-423-454.

(1974b), 'Coirpetitive Interest Payments on Bank
Deposits am the long-Run Demand for Money', Ame-rican
Economic Review. 64, (December), pp-931-949.

Nw Monetary Standard : The Measurement
and Effects of Price Uncertainty, 1880-1973". Economic
Inquiry/ vol. XI11, December, p.461-484. n

Demand for Quality Adjusted Cash Balances:
N1ce ~certainty i1n the U.S. Demand for Money Function"
JgWTial Of Political Economy. 85, no.4, August, pp.691-716

N Braga de Macedo J. (1978) "Exchange Rates and
) o ) Praocess'", Brookings Papers on
Economic Activity, i, pp-111-150. W..

D.E.W. (1966), "The Rate of Interest and the Demand for
E~dence'™, Journal of Political
Economy/ 74, December, pp-.545-555

laidler p.E.W. (971), "The Influence of Money on Economic

mti~ty - A Smivey of some Current Problems"™, 1i1n G.
Gilbert, cuid R Sedgwick (eds.) Monetary
fli“ry und_-Policy— m--—-the 1970*s. London : Oxford

University Press
D.E.W. (1984), "The Buffer Stock Notation i1n Monetary

~onomics'' gonference Proceedings SuDoiement to tbi
Economic Journal, vol.94,

352



Laidler D.E.W. (1993), The Golden Aae of ttie Quantity TheorY -
The Developtnent of Neoclassical Monetary Economics 1870-
1914 . Harvest Wheatsheaf - London

Laidler D.E.W. and J.M. Parkin (1975), "Inflation - A
Survey" _Economic Journal. 85, (December), pp-741-809.

Lang J (1811), Grundlinien der politischen Arithmetik. Kharkov

Lathane H.A. (1954), ™"Cash Balances and the Interest Rate - A
Pragmatic ;”~roach'. Review of Economics and Statistics.
November, p.456-60.

Lathane H.A. (1960), ™"Income Velocity and Interest Rates :© A
Pragmatic 7”~roach', Review of Economics and Statistics.
vol .62 November, pp.445-9.

Levasseur E (1858), les mines de
Califomie et d"Austral Pcuris

Lieberman C. (A977) "The transactions demand for money and

technological change"”. Review of Economics and Statistics.
59, p-.307-317.

Lloyd H (1771), An Essay on the Theory of Money. London.

Locke J (1691), '"Some Considerations of the consequences of
lowering the Interest and raising the Value of Money', 1in
The Works of John Locke. Vol V. London, 1823.

Lomax K.S. (1959), "Production and Productivity Movements in the
United Kingdom since 1900", Journal of the Royal
Statistical Society.

Lubbock J (1840), On Currency. London.

Mackinnon J.G. (1990), "Critical values for co-integrating
tests', i1n R.F. Engle and C.W.J. Granger (eds.) Long Run
Economic Relations. Oxford : Oxford University Press.

Marget A W (1942), The Theory of Prices. New York : Prentice Hall

Marshall A (1923), Money. Credit and Commerce. London
Macmillan Reprinted, New York Augustus M. Kelly 1965

Marshall A. (1924), Money. Credit and Commerce. Kelley, New York
- reprint (1960).

Mayer T. (1975), "The Structure of Monetarism I and 11", Kredit
and jCapital, pp-191-217, and pp. 293-315.

McGibany J.M. and F. Nburzad (1985), "Income Taxes and the

Income Velocity of Mciiey - An Enpirical Analysis",
Journal of Macroeconomics. Fall, Vol.7, No.4, pp-523-535.

353



McKinnon R.1. (1982), "Currency Substitution and Instability in
the World Dollar Standard'”, American Economic Review, vol.
72 no.3, June, pp-320-33.

Mehra Y.P. (1989), "Velocity and the Variability of Money
Growth; Evidence from Granger Causality Tests", Journal of
Money Credit and Ranlc-ing. vol .21, pp. 262-266.

Mellitz J. (1976), "Inflationary Ebg>ectations and the French
Demand for Money 1959 - 1970, Manchester School. 44,
(March), pp-17-41.

Meltzer A.H. (1963), "Yet Another Look at the Low Level
Liquidity Trap', Econometrica. Vol.31, No.3, July.

Miles M (1978), "Currency Siabstitution Flexible Exchange Rates,
and Monetary Independence', American Economic Review, vol.
68, no.3, June, pp-428-36.

Mills T.C. (1983), "Composite monetary indicators for the united
Kingdom: construction and empirical analysis™, Rank nf
England Discussion Paper. No.3, May.

Minchinton W.E. (1968), Essays in Agrarian History Volume 11.
The British Agricultural History Society, David and Charles
> Newton Abbot.

Ministry of Agriculture Fisheries and Food (1992), Agriculture
in the United Kingdom 1991. London : HMSO.

Mitchell B_.R. (1988), British Historical Statistics. Cambridge
University Press.

Mitchen B.R. and P. Deane (1962), Abstract of British
Historical Statistics. Cambridge University Press,
Cambridge.

Mitchell B.R. and H.G. Jones (1971), Second Abstract of British
Historical Statistics. Cambridge University Press.

Mizon G.E. and J.F. Richard (1986), '"The encompassing principle

and 1ts application to non-tested hypothesis, Econometrina.
54, pp- 657-78

Morrell J. (1987), "Whatever Happened to Velocity ?', The
Bank of Scotland Review. No.153, March, pp. 25-35.

Muth J.F. (1961), '"Rational expectations and the theory of price
movements', Econatietrica. 29, July, pp.315-335.

Nelson C.R. and C.I. Plosser (1982), "Trends and Random Walk in

Macrcpeconomic Time Series; Some Evidence and
Inplications”™, Journal of Monetary Economics. (September),
pp-135-62.

354



Newcomb S (1885), Principals of Political Economy, New York
Harper and Brothers.

Norton J P (1902), Statistical Studies 1n the New York Money
Market. New York.

Ojala E.M. (1952), Acrricultiire and Economic Progress. Oxford
IMiversity Press, London; Geoffrey Cumberledge.

Pagan A. (1984), "Econometric 1issues iIn the analysis of
regressions with generated regressors'. International
Economic Review. 25, pp-221-48.

Pantaleoni M (1889), Pure Economics. Translation T.M. Bruce,
London, Macmillan 1898.

Parkin J.M and D.E.W. Laidler (1975), "Inflation - A
Survey" ,Economic Journal. 85, (December), pp-741-809.

Peacock A. and J. Wiseman (1961) The Growth of Public

Esgpenditure i1n the U.K. Princeton, N.J., Princeton
University Press

Pepper G. (1992a), "Controls and Distortions: Monetary Policy in
the 1970 *s". National Westminster Bank Oriartfrly Review.
February, pp-.58-72.

Pepper G. (1992b), "Monitoring the Money Sipply and Distortions
to Monetary Data', ESRC Money. Macro and Financ™ - Annual
Conference - Imperial College 10th - 11th September 1992.

Perron P. (1989) "The Great Crash, the Oil Price Shock and the
Unit Root Hypothesis', Econoiretrica. 57, pp.1361-1401

Perron P. (1994) "Trend, Unit Root and Structural Change 1in
Macroeconomic Time Series'™, 1n B.Rao (ed.) Cointeoration
for the Applied Economist. Macmillan Press, London.

Pesaran M_H. (1974), "On the general problem of model
selection'”. Review of Economic Studies. 41, pp-153-71.

Pesaran M_H. and B. Pesaran (1987), Microfit ; An Interactive

Econometric software Package - User Manual. Oxford
University Press.

Pesaran M.H. and B. Pesaran (1991), Microfit 3.n Marmal .
Oxford University Press

Pesaran M_.H. and Y. Shin ((1993) "Cointegration and Speed of
Convercfence to Equilibrixam”, Department of Applied
Economics Working Paper No.9311, University of Cambrige

Pescuran M.H. and Y. Shin (1994), "Long-run Structural

Modelling', Department of Applied Economics Working Paper
No0.9419, University of Carnbridge

355



Pesaran M.H. and Y. Shin (1995), "Cointegration and Speed of
Convergence to Equilibrium’, forthcoming 1i1n Journal of
Econometrics

Pesaran M.H., R.P. Smith, and S. Yeo (1985) ‘™"Testing for
structural stability and predictive Tailure: a review",
Manchester School, 53, pp-280-95

Petty ﬂ (1664) "Verbum Sapienti™, reprinted in The Economic!

TE}S sir william Petty, edited hy Charles Hull
Cambridge, 1889.

Phillips P.C.B. (1987), "Time series regression with a unit
root'", Econometrica. 55 : pp.277-302.

Pigou A C (1917), "The value of money"™, Otiali-Frly Journal of
Economics. 32, November, pp38-65, reprinted in Readings 1In
Monetary Theory ed. F.A. Lutz and L.W. Mints, for the
American Economic Association, Homewood 111 Irvin.

Pigou A C (1927), Industrial Fluctuations. 2nd edition, London,
Macmillan, 1929.

Plosser C.1., Schwert G.W., and H. White (1982), "Differencing
as a test of specification”. International Economic Review.
23, pp-535-552

Podolskir T.M. (1986) Financial I izion and the Money Supply
Basil Blackwell Ltd Oxford

Purvis D.D. (1980), 'Monetarism, A Review: Review article of
Stein (1976)", Canadian Journal of Economics. February,
pp-96- 122.

Raj B. and P.L. Siklos (1988), '"Some Qualms about the
Institutionalist Hypothesis of the Long-Run Behaviour of
Velocity'", Economic Inquiry. 26, ((July), pp-537-46.

Ramsey J.B. (1969) "Tests for specification errors in classical
linear least squares regression analysis. Journal of the
1 Statistical Society B. 31, pp-350-71

Ramsey J.B. (1970) "Models, specification error and inference:
%lﬁ cussion of_some problems 1n econometric methodology™.

rF-qE—-thE institute of Economics and
Statistics. 32, pp-301-18 =

Rao B.B. (1994), Cointecrration for the Applied Economist. The
Macmillan Press Ltd, London

Rasche R.H. (1987), "MI - Velocity and Money - Demand Functions
: Do stable relationships exist 7?7, Ca-mp~ie - Rochester
Conference Series on Public Policy. Elsevier Science
Publishers B.V. North-Hblland, 27, p.9-88.

356



Rasche R.H. (1989), Some Evidence on the Elusive 1982 Shifts 1n
Velocity__Drift, Washington D.C. Shadow Open Market
Committee.

Rau K H (1841), Gnmdsatze der Volkswirtsaftslehre. 4th edition,
Leipzig and Heidelberg.

Rich E.E. and C.H. Wilson (1967), The Ecosnomy -Of Expanding
Eucocs— In the- sixteenth and seventeenth centuries. The

Cambridge Economic History of Europe Cambridge university
Press.

Ritter L.S. (1959), "Income Velocity and Anti-Inflationary
Monetary Policy", The American Economic Review, pp. 120-129.

Romer C. (1986a), "The Prewar Business Cycle Reconsidered :
New Estimates of Gross National Product, 1869 - 1918",
N.B.E.R Working Paper. 1969, (July) .

Romer C. (1986b), "Is the Stabilisation of the Postwar Economy

a Figment of the data ?'", American Economic Review, pp.
314-34

Romer C. (1988), "World War 1 and the Postwar Depression :© A
Reinterpretation Based on Alternative Estimates of GNP",
Journal of Monetary Economics. 22, (July), pp-91-115.

Salkever D.S. (1976) "The use of dummy variables to compute
predictions, prediction errors, ana confidence intervals'.
Journal of Econometrics 4, pp-.393-7.

Sargan J.D. and Bhargava A. (1983), "Testing residuals from
least squares recession Tfor being generated by the
Gaussian random walk", Econometrica. Vol.51, pp.153-174

Schwarz G. (1978), "Estimating the dimension of a model'. Annals
of Statistics 6, pp-461-4

Sedgley N. and J. Smith (1994), "An analysis of UK imports using
multivariate cointegration” Oxford Bulletin of Economics
and Statistics. 56, 2, pp-135-150

Seldon R.T. (1956), '"Monetary Velocity in the U.S.", 1n Stndif>a
in the nllan™y Theory of Money, ed. M. Friedman.

Serletis A. (1987), 'Monetary Asset Sepcuability Tests", 1n W_A.
Bauoiett and Singleton K.J., New Approaches to Monetary
Economics. London : Cambridge University Press.

Serletis A. (1990) "Velocity Effects of Anticipated and
Unanticipated Monetauy Growth and i1ts Vauriability” Applied
Economics vol .22 pp. 775-783.

Shapiro A. A. (1973), "Inflation, Lags, and the Demand for

Money', International Economic Review. 14, (February),
pp-81-96.

357



Sheppard D.K. (1971), The Growth and Role of U.K,  Fiha?igi»l
Institutions. 1880-1967. London, ifethuen and Co.

Siklos P. (1989), "Velocity and Institutional Change: Evidence

from Canada, the U.K., and the U.S., 1870 - 1986",
Unpublished paper Wilfrid Laurier University Waterloo,
Canada.

Siklos P. (1993), "Income Velocity and Institutional Change Some
New Time Series Evidence, 1878-1986", Journal of Money.

Credit and Banking, vol. 25, No. 3 (August), Part 1 pp.377-
392

Sims C.A., J.H. Stock, and M.W. Watson (1986) "Inference 1in
Linear Time Series Models with some Unit Roots"™ Manuscript,
Stanford University.

Smith A. (A776) An Inquiry into the Nature and Causes of ~e
Wealth of Nations London reprinted by the Penguin English

Libarary
Smith C.T.B., R. Clifton, P.Makeham, S.W. Creigh and
R.V_.Bum (1978), Strikes in Britain__ = h— Research

Study of Industrial Stoppages in the United Ku
Depau:1:ment of Enployment.

Snyder C (1934), "On the Statistical Relation of Trade, Qredit
and Prices'", Review of International Statistical Institute,
2 October, pp.278 - 91.

Spanos A. (1986), Statistical Fnnnftotiona gf£ Econcnietrig
Modelling. Cambridge University Press - Cambridge.

Sommariva A and Tullio G (1986), German Macroeconomic History
1880-1979. Macmillan Press - Basingstoke.

Spencer P.D. (1992), "Portfolio Disequilibrium - Implications

For The Divisia Mjproach to Monetary Aggregation', ShearsCR
Lehman Brothers Inc. April.

Stock J.H. (1987), '"Asymptotic properties of least squares
estimators of co-intecprating vectors', Econometrica. Vol .55
pp-1035-1056.

Stein J.L. (ed.) (1976), Monetarism. North Holland, Amsterdam.

Tatom J.A. (1983), '"Was the 1982 Velocity Decline Unusual ?"
Review | Federal Reserve Bank of-——-St,—-
August/September, pp-5-15.

Thornton D.L. (1983), "Why does Velocity Matter ?', Review
Federal Reserve Bank of St. Louis. December, pp.-5-13.

Thornton D.L. and D.S. Batten (1985) 'Lag-Length Selection and

Tests of Granger Causality between Money and Income",
Journal of Money Credit and Banking. 17, May, pp-164-178.

358



Thornton H (1802), An Enquiry into the Nature and the effect of
Paper Credit of Great Britain. London.

Thornton J. (1991) ™"Velocity and the Variability of Monetary
Growth 1n the IMited Kingdom" Applied Economics vol.23
pp-811-814

Tobin J. (1947), "Liquidity Preference and Monetary Policy",
Review of Economics and Statistics. 29, (May), pp-124-131.

Tobin J (1956), "The interest elasticity of transactions demand
for cash'. Review of Economics and Statistics. 38, August,
pp.241-47.

Tobin J. (1965), "The Monetary Interpretation of History"
American Economic Review, vol. 55, no.3, Jime, pp-464-85.

Tooke T (1838), A History of Prices and of _ the State of the
circulation from 1793 to 1837. 2 vols., London: Longman,
Orme, Brown, Green & Longmans.

Turvey R. (1956), "On the transactions demand for money", 25
Economic Essays 1i1n Honour of Erik T.-indahl . Ekonomisk
Tidskrift, pp.338-344.

Turvey R. (1960) Interest rates and asset prices London: Allen
and Unwin.

Uhited States Department of Commerce (1976), Historical
Statistics of the United States - Colonial Times to 1970
Part 2. Uhited States Government 93rd Congress 1lst Session
House Document No.93-78 {Wart 2).

Vane H.R. and J.L. TlIpnnpson (1979) Monetarism. Theory. Evidence
and Policy Mairtin Robertson, Oxford

Varian H.R. (1982), "The Nor”~arametic 1”~roach to Demand
Analysis'™, Econoroetrica. July, pp.945-74.

Varian H.R. (1983), ''Non-parametic Tests of Consumer Behaviour",
Review of Economic Studies.

Walras L (1874), Elements d ’econofnie politique pure. Lausanne
Corbaz

Weintraub S. (1981), "Monetarism muddles'. Kredit and Ks™pital .4.
p.464-95.

West N.K. (1989), "Asymptotic Nbnnality vdien Regressors have a
Unit Root"™, Econometrica. vol.56, pp. 1397-1417.

359



THE BRITISH LIBRARY

BRITISH THESIS SERVICE

TITLE THE VELOCITY OF CIRCULATION OF MONEY:
EMPIRICAL EVIDENCE FOR THE UNITED
KINGDOM 1870-1991.

AUTHOR Jonathan David Charles

RILEY
Ph.D

AWARDING [ ersity"-VVN-"
BODY

DATE

1995

THESIS

THIS THESIS HAS BEEN MICROFILMED EXACTLY AS RECEIVED

The quality of this reproduction is dependent upon the quality of the original they
submitted for microfilming. Every effort has been made to ensure the highest quality
of reproduction. Some pages may have indistinct print, especially if the onginal
papers were poorly produced or if awarding body sent an inferior copy. If pages are
missing, please contact the awarding body which granted the degree.

Previously copyrighted materials (journals articles, published texts etc.) are not
filmed.

This copy of the thesis has been supplied on condition that anyone who consults it is
understood to recognise that it's copyright rests with its author and that no information
derived from it may be published without the author's prior written consent.

Reproduction of this thesis, other than as permitted under the United Kingdom
Copyright Designs and Patents Act 1988, or under specific agreement with the
copyright holder, is prohibited.






