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| The ubiquitous growth, in recent decades, of state control
and intervention in economic affairs has necessitated more com=
prehensive systems of information on the performance of national
economies. As nations were transformed into industria;ly ade
vanced regions, their evolution required a concomitant recon-
struction of economic doctrine that had previously stressed the
~ principles of laissez-faire, a prime example being that of the
United States. The complexity of social, political and economic
forces underlying the operation of the technically advanced
regions no longer permitted theorists to view economic systems
as selferegulating mechanisms. "Mixed economies" with resultant
state planning were needed to synchronize the activities of
businessmen with the public well=being. In order to direct the
activities of governments, systems of national accounts were
developed more extensively to elucidate the functional relation-
ships between major components of the economic systems.

None of the preceding, however, should be interpreted to
suggest that the underdeveloped countries have not contributed
to the need for the development of national accounting systems.

State intervention in these areas will almost certainly be the



rule in order to provide for the cultural and economic pre=
requisites to growth, that is, to create climates conducive to
progress by initiating programs to rid the populations of de-
bilitating diseases, and to provide education for the eradica~
tion of illiteracy, as well as other cultural impediments to
modernization. In addition, government participation will be
required to provide the infrastructure~~systems of transporta-
tion, communications, power facilities, etc.--which are initially
unattractive investments for the businessman, but nevertheless
critical ingredients to growth., It seems clear, then, that
even for countries of primitive economic structure, to develop
accounfing systems which will reflect temporal changes in ag;
gregate income is indispensable to planning.

Given the importance of statistics on aggregate output,
the purpose of the paper is to explore, more fully, one
particular aspect of economic accounting, measurement of na-
tional income. Since data problems often inhibit attempts to
measure national income by conventional methods, particularly
in less developed regions, the paper focuses attention on ale
ternative techniques of measurement with major emphasis on pro=-
cedures employing monetary data. In the first chapter, the
uses, as well as the concept of national income, are discussed.
The second chapter examines the theoretical feasibility of
measuring income from the money stock and velocity. In the

third chapter, natienal income estimates for forty-four



countries covering a period of five years are generated from
data on the supply of money and velocity employing the tech-
niques of multiple regression analysis. The final chapter,
then, brings theoretical concepts and practical application
into sharp relief thereby graphically illustrating the feasi-

bility of estimating naticnal income from monetary data.
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CHAPTER I
INTRODUCTION

The ubiquitous growth, in recent decades, of state control
and intervention in economic affairs has necessitated more com=
prehensive systéms of information on the performance of national
economies. As nations wefe tfahgformed into industrially ade
vanced reglons, their evolution required a concomitant recon=
struction of economic doctrine that had previously stressed the
principles of laissez~faire, a prime example being that of the
United States. The complexity of social, political and economiec
forces underlying the operation of the technically advanced
regions no longer permitted theorists to view economic systems
as self-regulating mechanisms. "Mixed economies” with resultant
state planning were needed to synchronize the activities of
businessmen with the public well~being. 1In order to direct the
activities of governments, systems of national accounts were
developed more extensively to elucidate the functional relation-
ships between major components of the economic systems.

None of the preceding, however, should bé interpreted to
suggest that the underdeveloped countries have not contributed
to the need for the development of national accounting systems.

In the future it is unlikely that underdeveloped

areas will develop by following the principles of laisseze
faire where state direction is at a minimum. Rather
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they will develop as mixed or fully regimented

economies. They will be charzcterized either as

"assisted" transitions to industrialization in the

sense that state intervention is limited in extent

or time or as "engineered" transitions where the

state provides most of the driving force.l
State intervention in these areas will almost certainly be the
rule in order to provide for the cultural and economic pre-
requisites to growth, that is, to create climates conducive to
progress by initiating programs to rid the populations of de=
bilitating diseases, and to provide education for the eradica-
tion of illiteracy, as well as other cultural impediments to
modernization. In addition, government participation will be
required to provide the infrastructure--systems of transporta-
tion, communications, power facilities, etc.~=which are initially
unattractive investments for the businessman, but nevertheless
critical ingredients to growth., It seems clear, then, that
even for countries of primitive economic structure, to develop
accounting systems which will reflect temporal changes in ag-
gregate income is indispensable to planning.

Given the importance of statistics on aggregate ocutput,
the purpose of the following paper is te explore, more fully,
.one particular aspect of economic accounting, measurement of

national income. Since data problems often inhibit attempts

to measure national income by conventional methods, particularly

lpaniel Creamer, "Uses of National Income Estimates in
Under-developed Areas,” Income and Wealth, Series III, edited
by Milton Gilbert (Baltimore, 1953}, p. 219,
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in less developed regions, the paper focuses attention on 2l=-
ternative techniques of measurement with major emphasis on pro-
cedures employing monetary data. In the present chapter, the
uses, as well as the concept of national income, are discussed.
This will be useful later in evaluating the desirability of
estimating national income by unconventional techniques. The
second chapter examines the theoretical feasibility of measur-
ing income from the money stock and velocity. 1In the final
chapter, national income estimates for forty-four countries
covering a period of five years are generated from data on the
supply of money and velocity employing the techniques of mul=
tiple regression analysis. The final chapter, then, brings
theoretical concepts and practical application into sharp relief
thereby graphically illustrating the feasibility of estimating

national income from monetary data.

The Uses of National Income Statistics

One of the motivating considerations in pre-
paring national income estimates represents 'the
effort by economists and other students of human
society to perceive the economy of the nation as a
whole; to define the particular aspect that reflects
in clear focus its essential functions and structure;
to distinguish its major components«=~groups of eco=
nomic activity; and to find a basis upon which both
the parts and the whole can be measured to secure
comparable magnitudes,"?

21bid., pe 215.



The general purpose, then, of national income statistics suggests
that they are equally relevant for developed and underdeveloped
nations.

One particularly useful application of income projections
is that they provide data on the past perfermance of the economy
from which government policies can be evaluated, as well as
providing information to ferecast consequences of future action.>
In Puerto Rico, for example, it was believed, during the 1940's,
that absentee ownership controlled a large portion of the eco-
nomy. However, national accounts "indicated that the net ex=
ternal flow of property income was less than five percent of
the net income produced in Puerto Rico during the decade of the
1940's ., "% Clearly, then, national expenditure accounts pro=
vided information upon which more effective policy could be
initiated.

In addition to the use of accounts by governments, business
and labor organizations often find the statistics instrumental
in decision making. "Businesses find in the accounts factual
data about the distribution of national expenditure, i.e.,

which markets are expanding and which are contracting.”? Labor

3Harold €. Edey and Alan T. Peacock, National Income and
Social Accounting (London, 1954), pp. 92-93.

l‘(’.71':3:;1'::1.91', op. cit., p. 216.

Mo she Yanorsky, Social Accounting Systems (Chicago, 1965),
p. 1l.




unions, 6n the other hand, are often interested in the dis-
tribution of income shares relative to total production.6

Not only do the accounts profide data for analysis, but
they also supply a means by which information can be catalogued
and collected.” In terms of cataloguing economic statistics,
"an accounting approach provides a powerful means of handling
the problems of consistency in definitions when we pass from
general theoretical definitions to detailed descriptions of
their empirical counterparts."8 As a2 means of collecting data
for analysis, a national accounting system serves threé funce
tions:

a. An accounting approach indicates what informa-
tion must be collected and how it must be arranged
in order to realize in numerical terms any pare
ticular theoretical system capable of such regu=
lation.

b. An accounting approach provides a basis for col~
lecting economic information by means of sampling
surveys of the different types of transactor.

This basis offers the possibility of better cover-
age, increased accuracy, the estimation of sample
ing error and reduced cost.

¢c. An accounting system approach enables the most
efficient use to be made of the information avail-
able by bringing to light the many relationships
connecting elements in a system of transactions,
thus providing a basis for the adjustment of the
observation.?d

8Ibid., p. 1l.

7Richard Stone, Functions and Crilteria of a System of
Social Accounting,"” Income and Wealth, Series I, edited by Erik
Lundberg (Baltimore, 1931}, p. &.

81bid., p. 7.

%1pid., p. 7.



The purpose, then, of economic accounts is not cnly to provide
data for interpretation, but also to provide a means by which
diverse social phenomena can be organized for study.

Another important function derived from systems of &ac=-
counts on national expenditure is their use in education.i0
To the extent that accounts illuminate the interrelatedness
between the various aggregates of the economy, they are par-
ticularly useful as pedagogical tools.

Probably one of the most extensive uses of statistics on
national income has occurred on the international level., AS
the following quotation suggests, international development
organizations, like national economies, have a requisite in--
terest in income statistics.

When an international organization is estab-
lished the question of financial contributions arises
and it is usually decided that rich countries should
contribute more than poor ones. If aid is to be al~
located, some rules are needed as a basis and these
rules are likely to take account of needs. The con-
tinuation of such grants must bear some relationship
to performance and the contributions of different
countries to a common effort must depend in Some
sense on ability to pay. In addition to these prace-
tical administrative needs there is the further fact
that partners in a common enterprise will wish to be
kept informed of one another's situation and progress,
for in this way dangerous situations and costly mis-
takes may be avoided.ll

loYanovsky, op. cit., p. 13.

llkurt Hansen and Richard Stone, "Inter-country Compari=-
sons of the National Accounts and the Work of the National Ac-
counts Research Unit of the Organization for European Economic
Co-operation,” Income and Wealth, Series III, edited by Milton
Gilbert (Raltimore, 1953}, p. 101.
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Given the need for national expenditure statistics to develop-
ment agencies, it is not surprising that such organizations
often attempt international comparisons of income. However,
there are several factors which suggest that economic accounts
are not particularly well suited for this purpose, and therefore
can provide, at most, only a summary notion of the disparities
in the levels of income between regions,

First, in comparing international levels of income there
is usually substantial variation in the quality of the data
used in generating the measures, particularly between developed
and underdeveloped nations.1? To the extent that reasonably.
reliable estimates of aggregate output can be obtained in the
industrially advanced regions while tenuous estimates usually
characterize the poorer regions suggests that any attempt to
measure differences in incomes will be distorted. The Office
of Statistical Standards of the United States Bureau of the
Budget has prepared a survey concerning the quality of data
available in various regions.13 The results of the study are
listed in Table I.

The average expected error in generating income statistics

from nations classified as "very good" was listed as approximately

1205kar Morgenstern, On the Accuracy of Economic Observa=-
tions (Princeton, 1963), p. 277.

131bid., p. 279.



TAEBLE 1

ACCURACY OF STATISTICS: VARIOUS REGIONS*

T e T T LS T

Type of Reglon Very Good Good Fair Weak
Number 17 9 18 20
Continent:
Africa 1 2 6
North America 2 1 5 3
South America 2 L 2
Asia 2 5 8
Europe and
Oceania 15 3 2 1

*Source: Oskar Morgenstern, On the Accuracy of Economic
Observations (Princeton, 1963), p. 229.

ten percent.lh The expected error of income estimates in the
other regions was not given. However, to the extent that
seventeen countries were classified as "very good" while twenty
nations were categorized as weak, suggests considerable varia-
tion in the quality of data between regions.

Second, efforts to secure comparable magnitudes via ex=
change rate conversion ignore the diverse institutional struc-
tures in which production occurs between nations. As Frankel

states, "The creation of income takes place within a social

i41pid., p. 279.



framework and a social situation. What income ‘'is' and how
it is valued is determined by the social circumstances and
surroundings in which the individual finds himself,"l5 The
fact that different social values exist for different products
between countries implies that "what is regarded as ‘'income’
in one of them will be so different from, and incapable ¢f com-
parison with, what is 'income' in another."16
The comparison [fof goods and services;7 fails

completely to indicate their relative importance

in the value pattern of life and activity in the

different societies of which they form a part. 1In

other words, end products in the form of goods and

services do not tell us the meaning which the society

in questiog ascribes to their production, and to

their use.t?

Although the uses of national income statistics just men-
tioned are by no means exhaustive, they reflect some of the
more prevalent ways in which data on aggregate output are fre-
quently employed. The impertant point is that systems of na-

tional accounts are indispensable to nations, irrespective of

their economie structure.

The Concept of National Income
Up to this point, the term national income, has been used

without an expressed definition. Unfortunately, there are

155, Herbert Frankel, "Concepts of Income and Welfare--
In Advanced and Under-developed Societies-~-With Special Re-
ference to the Intercomparability of National Income Aggre-
gates," Income and Wealth, Series III, edited by Milton Gilbert
(Baltimore, 1953}, p. 157.

161pi4,, p. 165. 171bid., pp. 165-166.
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many conceptual differences between nations concerning the
nature of national income. The concept varies from nation to
nation reflecting diversity in methods of measurement to the
extent that no uniform definition applicable for all countriles
exists. As Kuznets states:
National income may be defined as the net

value of all economic zoods produced by the nation.

Each term in this definition«-"net value,” "economic

goods," "produced,""nation"--is circumscribed by a

wide area of reference accepted by common agreement

and a substantial periphery subject to controversy

and treated differently from time to time, country

to country, and investigator to investigator.l

Rather than pursue a discussion concerning the diverse
conceptual problems in defining national income between nations,
which would be beyond the scope of this paper, national income,
for present purposes, refers to the definition adopted by the
United Nations. National income according to this criterion
comprises the following components:

a. Compensation of employees

b. Income from unincorporated enterprises

¢. Income from property

d. Saving of corporations

e. Direct taxes on corporations

f. General government income from property and entre-

prenuesrship

18simon Kuznets, National Income and Its Composition,
1919-1938 (New York, 1941}, p. 3.
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g. Less interest on the public debt

h. Less interest on consumers' debtl?
As stated, each component will vary from region to region, but
for the purposes of this paper they will be viewed in terms

of a "wide area of reference accepted by common agreement."zo

19%il11iam I. Abraham, National Income and Economic Account=
ing {Englewood Cliffs, 1969), p. 104.

20Kuznats, 22. Oit-, P 3-



CHAPTER 11

THEQORETICAL FEASIBILITY OF MEASURING

NATIONAL INCOME FROM MONETARY DATA

The inaccessibility of reliable data is a recurrent theme
in national income estimation, particularly for underdeveloped
nations. Despite the efforts of the United Nations, the paucity
of data has yielded traditional estimates which have been
justifiably questioned. The problem of obtaining reliable
statistics has led economists to devise techniques of estima-
tion more suitable to the existing data,

One rather unorthodox approach was initiated by Olson in
1948. Using Colin Clark's concept of an international unit,
Olson expressed national income in terms of a common unit of
purchasing power. The international unit was defined to be
"the amount of goods and services which one dollar would pur~
chase in the United States over the average of the period 1935~
1938."1 Estimating equations for national income in 1937 were
derived by regressing observed income {I) expressed in inter=-
national units to various combinations of: total energy con-

sumption excluding human (E}, employed population (P), number

lgrnest C. Olson, "Factors Affecting International Dif-
ferences in Productien," American Economic Review, XXXVIII

12



of livestock {L} and area of cultivated land (A). The esti-

mating equations are listed in Table II.

TABLE II

ESTIMATING EQUATIONS FOR NATIONAL INCOME EXPRESSED
IN INTERNATIONAL UNITS, 1937%

Coefficient
Estimating Regression Equation of
Function Determination

log I log b + Kk Log P
= bPKEJ + § Log E 0.896
+ 587 log E

Log I Log b + k Log P
ke + jJ Log E+ Log A .902
bETEJA = 1.430 + .187 Log P
+ .577 lLog E + .129 Log A

-
[}

Log I log b + k Log PI
= bpP¥gd + 3 Log E+ Logl 938
PP EL = .884 « .233 Log P 33
+ 504 Log E + .277 LoglL

L |
)

log I

Log b 4+ k Log P

+ j Log E + Log L
Kun) + Log A .9kl

bPTETL A 663 + .349 Log P ?

+ 478 Log E « 409 Log L

H
L}

*Source: Ernest C. Olson, "Factors Affecting International
Differences in Production," American Economic Review, XXXVIII
(May, 1948), 507, 510.

As shown from Table II, the most reliable estimating equa-
tion resulted when observed income was expressed as a function
of all variables employed. This equation, as evidenced by the

coefficient of determination, explained ninety-four percent of
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the variation in the logarithms of observed income between na-
tions. National income estimates derived from the equations
are presented in Table III. OQbserved and calculated income
in Table III refers to national income expressed in interna«

tional units.

TABLE II1I

NATIONAL INCOME, 1937*
{Millions of International Units)

Qbserved r- Calculated Income
Country

Income** f(P,E) | f{P,E,L)]f(P,E,A)}f{P,E,L,A)
United States 71,177 53,300 72,280 64,670 66,400
Canada 5,978 5,336 5,724 65,631 4,403
Argentina 7,369 3,292 5,670 4,030 5,582
United Xingdom 27,857 20,860 19,050 17,620 22,960
Norway 815 1,923 1,503 1,785 1,479
Sweeden 2,316 2,726 2,265 2,777 2,022
Denmark &

Iceland 1,326 1,329 1,311 1,381 1,235
Finland 770 1,216 1,027 1,247 916
France 15,036 12,370 14,440 13,520 14,660
Portugal 9138 973 813 881 854
Netherlands 2,925 2,949 2,507 2,534 2,852
Belgium &

Luxemboureg 2,7%0 4,468 3,24k 3,793 3,479
Germany &

Austria 26,068 23,700 26,310 22,620 29,490
Switzerland 1,916 1,333 1,061 1,109 1,222
Baltic States 665 847 924 916 865
Poland 4,072 5,510 5,857 5,752 5,688
Czechslovakia 2,463 4,695 4,170 4,612 5,037
Hungary 1,462 1,331 1,158 1,412 1,000
Balkan States 5,110 5,352 6,578 5,630 6,776
Australia 3,610 2,558 4,028 3,078 3,890
New Zealand 1,143 592 B62 594 1,027
Japan 10,119 12,350 7,207 10,320 7,116

*Source: Olson, op. cit., p. 511.

**Ohserved Income refers to national income expressed in
international units.
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As evidenced by Table III, most of the regions used in
deriving the estimating equations could be classified as de=
veloped. This probably reflects the fact that reliable esti-
mates of the variables used in the estimating equations were
not available for the underdeveloped regions. Olson's tech-
nique, then, suffers from the problem characteristic of many
such diverse methods, a scarcity of data,

A prevalent trend in national income accounting, however,
has focused attention on the use of monetary data as a poten=~
tial predictor of income. There are several tenable reasons
which can be advanced for the feasibility of using data on the
stock of money and velocity to generate statistics on national
expenditure.

The strategic advantage of monetary data for
national income estimators is that they are likely

to be statistically independent of the kinds of data

generally used in constructing national income esti-

mates. Any information they provide is a net addi=-

tion to other information rather than simply a re=

formulation of such information.?

In a study recently conducted, Friedman estimates yearly net
national product figures for the United States covering the

period 1869 to 1879. 1In doing this Friedman suggests, "with

but a negligible exception, not a single number used in the

?Milton Friedmen, “"Monetary Data and National Income
Estimates," Economic Development and Cultural Change, IX
(April, 1961}, 268.
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calculation of the net national product figures for the decade
has been used in computing this estimate."3

In addition to an independent check on traditional mea~
sures, projections based on monetary data are likely to be
subject to errors commensurate with conventional methods. This
is true, in part, since fewer variables are employed when na-
tional income is measured from monetary data. Also, the simpe
ler assumptions underlying monetary estimates of income are
conducive to smaller errors of estimation.

The simpler, direct assumption relating the
growing demand for money to the rise in money income
provides satisfactory results while complying with
the principle of "Occam's Razor"--the simpler the
assumptions underlying the theory, the less chance
of error.

Friedman suggests in his study on net national product:

Of course, the monetary estimates too are sube
ject to error and cannot be taken as entirely accuw
rate, However, the fact that the monetary estimates
indicate an error in the net national product figures
in the direction of roughly the same order of magni=
tude as that suggested by independent evidence is
some testimony to both the accuracy of the underlying
monetary data and the validity of the relations used
to convert the rate of change of the money stock into
an estimate of the rate of change of income. The
monetary estimates imply that the ratic of the 1869 to
1879 net national product estimates understates the

3Ibid., p. 281.

1. w. Dupgar, "An Examination of the Feasibility of Using
Monetary Data for National Income Estimates,"” International
Review of Income and Wealth, IV {December, 1968), 313.
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"true" ratio by eighteen percent. The maximum

estimated error cited by Kuznets is thirteen

percent.5

Monetary data, in addition te the advantages already men-
tioned, have the added quality of becoming available early in
a country's development. There are three factors which explain
why this is true.

First, governments, during early periods of a nation's
development, control the issuance of currency in order to di-
rect colnage and to verify its weight and fineness.6 In addi-
tion, governments generally control the issue by cother insti=-
tutions of fiduciary currency.7 In directing the issuance of
currency, governmental agencies often keep records of such
activities and these provide vital statistics on the money
supply.

Second, private banks, because their growth depends, in
part, on the public's confidence in their financial stability,
often publish records of their accounts even though there is
no obiigation to do 50.8

A bank can attract deposits, or induce persons
to hold notes, only insofar as it can instil poten-
tial depositors and noteholders with confidence . . .
that the bank will meet its commitments promptly,

and that a wide range of persons will be willing to
accept its liabilities in discharge of debt.?

5Friedman, op. cit., p. 281. 61bid., p. 270.
7Ibid., p. 270. 8Tbid., p. 270.

91bid., p. 270.
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Third, banks are usually subjected to governmental control
sooner than other institutions and this frequently results in
the reporting of balance sheet data,

This arises in large measure because the pare

ticular function that money performs enhances the

chance that fraudulent issue will occur and because

the pervasive character of the monetary nexus means

that the failure of a bank to live up to its promises

is peculiarly likely to have effects on third parties

other than either the bank or its direct clientele.lC

Menetary data, then, because of their advantages in terms
of reliability and accessibility, are often useful estimators
of national income. In addition, there are theoretical reasons

which suggest the potential feasibility of generating income

estimates from data on the stock of money and velocity.

Theoretical Justification
It is clear that money, by facilitating the process of
exchange, is indispensable to a highly specialized economy
in which an infinite number of transactions must be consummated,
"The question at issue is, therefore, whether money exerts an
important independent influence, not whether it is the only
source of business fluctuations."1ll

Irving Fisher, in The Purchasing Power of Money, expressed,

using the famous equation of exchange, the most fundamental

relationship between money and national income.

101pid., p. 270.

11Milton Friedman, The Optimum Quantity of Money and Other
Essays (Chicago, 1969), p. 206,
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The equation of exchange relates to all purchases
made by money in a certain community during a certain
time. And in the grand total of all exchanges for
a year, the total money paid is equal in value to the
total value of the goods bought. The equation thus
has a money side and a goods side.

Expressed in mathematical form, the equation is given
by the following:

MV = PQ
where,

M represents the total stock of money in a community,

VY represents the transactions velocity of circulation,
or the number of times money turns over in a given period of
time,

P represents the price level, and

Q represents the total volume of goods bought.13

The left side of the equation represents the money side,
and the right side, the pgoods side. The equation expresses,
then, the relationship that the total amount of money spent
(MV) must equal the dollar value of the total number of goods
bought (PQ). It is, theoretically possible, therefore, to
measure the amount of income spent, and thus received in an

economy by multiplying the stock of money used in transactions

by the intensiveness {velocity) with which the money is used.

121rving Fisher, The Purchasing Power of Money (New York,
1931), pp. 16=-17. :

131bid., p. 26.
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Excluding for the moment the nécessity of being able to
measure the money supply and its velocity, in order for changes
in the money supply to reflect changes in nominal income, two
assumptions must be made. These assumptions are:

(1) The demand for money (the reciprocal of velocity),
that is the desires of consumers to hold money balances equal
to a certain proportion of income, must be independent of changes
in the money supply. |

{2) The demand for money must be a stable function.lh

If, as is often inferred from the equation of exchange,
changes in the quantity of money invariably result in equal
proportionate changes in nominal income, then clearly, velocity
must be stable, and the variables which influence the demand
for money must be independent of the variables which influence
the supply of money. If this were not the case, that is if the
quantity of money demanded were functionally related to changes
in the stock of money, then any increase in the money supply
could be offset by reductions in the transactions velocity of
circulation to the extent that nominal national income would
remain unchanged or would increase proportionately less than the

increase in the stock of money used for transactions.

1“Edgar Feige, The Demand for Liquid Assets: A Temporal
Cross-~Section Analysis (Englewood Cliffs, 19064}, p. 17,
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If an increase in the money supply by the monetary author-
ities induced people to hold a larger proportion of their income
in money balances (increased the demand for money), then there
would be a less than proportionate increase in nominal income.,
As a result of this interdependence between the stock of money
and velocity, an increase in the money supply would be accom=
panied by a decline in velocity resulting in nominal income in-
creasing by a less than proportionate amount.

The failure of contemporary economists to realize
the form in which changes in the demand for money. are
expressed in statistical data appears to be due to an
erroneous assumption that changes in the quantity of
money reflect changes in the demand for money. This
assumption carries with it the assumption that in
practice the decisions which simultaneously increase
the volume of bank assets and the money supply =are
made by customers of the bank. Scrutiny of the con-
ditions under which loans and investments are acquired
or relinguished by the banking system-~that is, of the
dominant forces influencing the total amount of bank
loans and investments~~shows that this assumption is
incorrect. The quantity of money is dominated by
factors on the supply side; that is, by the decisions
of bank officials respecting their loans and invest=
ments, and by the conditions established by law and
central bank operations under which bank officials
make those decisions.15

It is similarly incorrect to assume that changes in the
demand for money or the habits of the use of money reflect

changes in the quantity of money. The demand for money 1is more

13c1ark Warburton, "The Secular Trend in Monetary Velocity,"
Quarterly Journal of Economics, LXIII (February, 1949}, 69,
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appropriately determined by institutional factors such as the
processes of production and marketing that exist in the economy.
As Laidler suggests,
Once it has been argued that the demend for

money stems from its use in the transactions-

making process, it is but a short step to saying

that the exact amount of money needed to carry out

any given volume of transactions is determined by

the nature of the production process as it exists in

any particular economy. Once the matter is posed in

this way, theorizing about the demand for money in=-

evitably begins to concentrate on the nature of this

production process. The institutional arrangements

surrounding thg settlement of accounts then comes

in for study.1

First, the extensive use of credit affects the amount of
money pecple need to hold in relation to their income.l? 1In
an economy where there is widespread use of credit, consumers
would apparently need less money on hand to finance a given
volume of transactions. Similarly, among businesses, the
practice of granting trade credit would induce businessmen to
hold less money in order to maintain transactions.

Second, the complexity of communications networks in an
economy influences the demand for money.l8 In a nation where
funds could be transmitted by telephone or telegraph, there

would be less need to hold money balances than there would be

in an economy where funds were primarily transferred by mail.

lsnavid Laidler, The Demand for Money: Theories and Evia=
dence (Scranton, 1969), pp. 45-%6,

171bid., p. 46. 181pid., p. 46.
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Third, the degree of independence between business firms
is another factor affecting the demand for ;oney.lg To the
extent that there is a high degree of vertical integration,
there would be less purchases made from the raw material to
the final product stage. This, then, would imply that economies
characterized by a high degree of vertical combinations would
subsequently have less need to maintain money balances in order
to finance a given volume of sales,

Fourth, the general level of economic development is a
factor affecting the demand for money. "The monetization of
the econoﬁy together with a decrease in payments in kind and
agricultural dependence increases the relative need for money
balances."?? Similarly, as economic development proceeds, the
number ¢f wage earners would increase so that the length of
time between pay periods would influence the demand for money.21
The longer the period of time between paydays, the larger would
be the demand for money since relatively more money in relation
to income would need to be held in order to maintain a given
level of transactions.

Also, the rate of interest may be important in determining

the demand for money.22 With high interest rates, the increased

191bid., p. 6. 20pygear, op. cit., p. 312.

2lyarburton, op. cit., p. 88.

22151d., p. 89.
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opportunity cost of holding non-incgme earning money balances
could lessen the desires of consumers and businessmen to main-
téin these balances.

Although this list is not exhaustive, it illustrates the
complexity of factors that determine the demand for money and
therefore its reciprocal, velocity.

The important thing about this view is that
things like credit practices, communications and
such, though they can certainly change over time,
do not alter rapidly. Thus, if one thinks of them
as being the principal determinants of the demand
for money in an economy, he would argue that, over
shorter time periods, there is little scope for vare
iation in the amount of money demanded relative to
the volume of transactions being undertaken. He would
thus expect the velocity of circulation to be stable
over such periods and, taking a longer view would
expect changes in velocity to be rather slow and long-
drawn=out, responding to slow institutional changes.
Thus, as a good short run approximation, the trans-
actions velocitg of circulation comes to be treated
as a constant.?

Empirical evidence testifying to the stability of velocity
in the United States is presented in Table IV, It should be
noted from Table_IV that, although velocity has not been con-
stant over the years, it has remained relatively stable sug=-
gesting that slow, institutional changes were responsible for
its variation, not simply changes in the money supply. Addil=-

tional velocity estimates covering a period of five years for

231aidler, op. eit., p. 46,
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TABLE IV

VELOCITY OF MONEY FOR THE UNITED STATES, 1869-1960%

Year Velocity»» Year Velocity»» Year Velocity*s
1869 L.57 1890 2.93 1911 2,09
1870 .12 1891 2.94 1912 2.15
1871 3.91 1892 2.81 1913 2.17
1872 4,34 1893 2,87 1914 1.91
1873 4.35 1894 2.55 1915 1.90
1874 %.23 1895 2,71 1916 2.12
1875 3.99 1896 2.67 1917 2,18
1876 .19 1897 2.81 1918 2.51
1877 4.48 1898 2.55 1919 2,28
1878 k.70 1899 2.48 1920 2.20
1879 4.67 1900 2.53 1921 1.90
1880 4,97 1901 2.4k7 1922 1.88
1881 4,10 1902 2.35 1923 2.04
1882 4,16 1903 2.34 1924 1.97
1883 3.76 1504 2,21 1925 1.88
1884 3.75 1905 2,18 1926 1.95
1885 3.43 1906 2.32 1927 1.87
1886 3.30 1907 2.30 1928 1.84
1887 3.22 | 1908 2.08 1929 1.95
1888 3.10 1909 $2.23 1930 1.70
1889 3.06 1910 2.20 1931 1.47
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TABLE IV-«Continued

Year Velocity*#* Year Velocity** Year Velocity**
1932 1.28 1942 1.8% 1952 1.50
1933 1.38 1943 1.77 1953 1.51
1934 1.52 194k 1.61 1954 1.49
1935 1.52 1945 1.37 1955 1.58
1936 1.60 1946 1.16 1956 1.61
1937 1.67 1947 1.23 1957 1.63
1938 1.53 1948 1.31 1958 1.56
1939 1.52 1949 1.27 1959 1.63
1940 1.51 1950 1.43 1960 1.69
1941 1.61 1951 1.53 ¢« o o “ s e

*Source: Milton Friedman and Anna Schmitz, A Monetar
History of the United States, 1867-1960 (Princeton, 19637,
Pe 774,

**Velocity = Money income divided by money stock,

***Money = Currency plus demand deposits.

forty=four countries are listed in Appendix A. These figures
also indicate a stable, but not constant, relationship over the

period studied.

Theoretical Limitations
As an instrument in measuring national income, the equa-
tion of exchange, being an identity, cannot be impugned on

theoretical grounds. However, because it is a tautology, there
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are several reasons why the variables in the esquation are dif=-
ficult to bring into line with the theoretical concept.

First, there seems to be little general agreement among
economists concerning an appropriate definition of money supply.
As H. G. Johnson suggests,

While the treatment of money as an asset dis-
tinguished from other assets by its superior liquidity

is common ground among contemporary theorists, the

transition from the conception of money as a medium

of exchange tec money as a store of value has railsed

new problems for debate among monetary theorists.

These problems result from recognition of the sub=-

stitutability between money {conventionally defined

as a medium of exchange} ﬁnd a wide range of altere

native financial assets,?

This distinction has resulted in formulations on the definition
of money on "a priori" grounds generally stressing the medium
of exchange and liquidity functions of money.25

Contemporary writers who stress the medium of exzchange
function argue that the primary role of money 18 to facilitate
transactions, and therefore should only include currency plus
demand deposits. Although it is clear that money defined ac-
cording to this criterion should include only items which can

be used as a medium of exchange, there are several problems

inherent with the approach.

by, g, Johnson, "Monetary Theory and Policy," American
Economic Review, LII {(June, 1962}, 351.

25Nilton Friedman and Anna Schwartz Monetary Statistics
of the United States (New York, 1970), p. 104,
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A minor difficulty with this approach is that
the apparently simple criterion of whether an item
directly serves as a medium of exchange turns out,
on c¢lose examination, to be an uncertain guide to
the classification of assets. At first glance, cure
rency clearly seems to satisfy this criterion. Yet
Unlited States currency includes ten-thousand dollar
notes. These can seldom be used directly as means
of payment; they must first be converted into smaller
denominations. Should they therefore be excluded
from the total termed money? How about five-thousand
dollar bills; one-thousand dollar bills? How do we
decide which denominations are media of exchange,
which near-money assets? A holder of a demand de-
posit may not be able to effect transactions with
persons he does not know by direct transferral of
his check; he may first have to "cash" a check at
his bank or with someone who knows him. On the other
hand, banks have often been willing to transfer time
deposits from party to party, sometimes even by the
close equivalent of checks. Many people in the United
States, and even more in other countries, pay a part
of their bills by converting currency into postal
money orders or their equivalent. Are the meney orders
to bg regarded as the medium of exchange, and currency
not.

Although these examples may seem trivial, they are significant
in that they expose the ambiguous nature of the medium of ex-
change concept. Yet, inclusion of items which may or may not
serve as a medium of exchange is only part of the problem.z?
Cursory reflection suggests that the theoretical
limitation of money to only currency and demand de=-
posits leaves out a lot that influences people's

willingness to spend or invest, Certainly, in many
people's minds the sum of "money" they hold is made

261pid., p. 106,

27"Will the Real Money Supply Please Stand Up?,'" The
Morgan Guaranty Survey {(New York, 1971), p. B.
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up of a much wider range of financial assets than

just currency and demand deposits. And thus if

"money," as the theory suggests, is the critical

factor in conditioning spending, there is good reason

to consider the use for analytical purposes of a

statistic that includes more than just currency and

demand deposits.<8
The major question, then, is "whether the essential feature
of money is its use as a means of payment,"?9

In order for transactions to take place, there must clearly
be something which serves as a medium of exchange. It is not
clear, however, whether transactions "“cash" must be held in
"active" balances such as currency and demand deposits.3? This
suggests that, in order to determine the supply of money used
as a medium of exchange, it is desirable to include balances,
such as time deposlits in commercial banks, which also serve as
a "temporary abode of purchasing power.'"31

Both features are necessary to permit the act

of purchase to be separated from the act of sale,

but the "something" that is generally accepted in

payment need not coincide with the "something" that

serves as a temporary abode of purchasing power; the

latter may include the former and more besides.5

Some economists argue, then, that money supply defined as a

medium of exchange must include those balances not held in the

281pbid., p. 8.
29Friedman and Schwartz, op. cit., p. 106,
305ames Tobin, "The Interest-Elasticity of Transactions

Demand for Cash," Review of Economics and Statistics, XXXVIII
(August, 1956), 24i.

3lpriedman and Schwartz, op. cit., p. 106,

321bid., pp. 106-107.
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form of currency or demand deposits, but nevertheless are being
maintained to facilitate transactions over extended periods.

A few numbers show the empirical importance of
recognizing the asset as well as the medium of ex=-
change role of whatever is regarded as money--at least
for personal as opposed to business balances. Con-
sider the definition of money currently favored by
those who emphasize the medium of exchange role:
currency plus demand deposits. In the United States
in 1966, this total was equal to the value of four
months' personal disposable income, about one months'
in currency and three months’' in demand deposits.
Roughly two~thirds of the currency and two-fifths eof
the demand deposits were held by individuals and the
rest by businesses. 0On the average, therefore, ine-
dividuals held in currency about three weeks income,
in demand deposits about five weeks', or a total
amount equal to two months' disposable income. Is
it plausible that anything like this large 2 sum was
held for the narrow medium of exchange function of
money alone-~that is, for mechanical transactions
needs?

When money has been an unattractive asset to
hold, as in hyperinflations, the quantity held, ex=-
pressed in terms of income or in real value, has some-
times fallen to less than one percent of its initial
value. This quantity represents an estimate of the
irreducible minimum necessary for transactions pur~
peses. And even in much more moderate inflations,
the quantity held has often fallen to one«half or
one=third of its level when prices are stable.

Applied to the United States, this experience would
imply that, for individuals and businesses combined,
roughly one to two days income is the hard core, as

it were, of what might be called transactions balances
proper, and one to two months' income is the level

of balances that can be maintained for extended periods
without serious transactions difficulties.33

It is doubtful, then, that money should be viewed solely on the
basis of a medium of exchange. Consequently, it is equally
incorrect to define money strictly in terms of currency and

demand deposits.

331bid., pp. 107-108.



0f course, the medium of exchange function can be defined
to include general acceptability in payment, as well es a tem=
porary abode of purchasing power, but to do so would only broaden
the definition of money to the extent that the term would be
of little use in deciding on an empirical counterpart.Bh

A similar attempt to escape from the difficulties
of identification of money is to be found in the dis-
tinction sometimes drawn between "active money" and
"idle money." But this distinction is at best mis=
leading. XNo asset is in action as a medium of ex-
change except in the very moment of being transferred
from one ownership to another, in settlement of some
transaction, and no class of assets used in this way
can logically be excluded from the class of active
money. Eetween transactions all money is idle. Yet
if activity is held to cover the state of being held
in readiness against possible use in exchange, then
all monetary assets are active all the time. It is
not merely that we cannot easily earmark for statis-
tical assessment the quantity that is active; there
is no such quantity, except in the all embracing sense
of all those goods or claims regarded by their owners
as potentially useful for settling market commitments , 3>

In other words, the question of which near-monies to include
and which to exclude becomes the central issue. As Latane
suggests, "there is no reason, in theory, to include, for in-
stance, time deposits in money if savings bank deposits, build-
ing and loan shares, and short term government obligations,

for example, are excluded,"36

3%Ipid., p. 107.

35R. S. Sayers, "Monetary Thought and Monetary Policy in
England," The Economic Journal, LXX {December, 1960), 712.

3GH. A. Latane, "Cash Balances and the Interest-Rate: A
Pragmatic Approach,' Review of Economics and Statisties, XLII
{November, 1954}, LL7.
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The dilemma of which near-moniés to include has ied theor=
ists to simply define money supply broadly in terms of liquidity.
Yet, there seems to be no general concensus, owing, as suggested,
to an absence of theoretical justification in categorizing
assets, concerning a definition of liquidity. The generally
accepted characteristics of liquidity, stability of value, and
marketability, are too ambiguous in delineating between what
items should or should not comprise money supply defined in this
manner.3! For example, assets which have a stable value, that
is, can be sold at a predetermined fixed sum, would include
Series E United States government bonds, cash values of life
insurance policies, time deposits, and savings and loan shares , 38
On the other hand, marketable United States government securities,
corporate bonds, and commercial paper would not be considered
liquid by this eriterion.’d If marketability is the character=
istic to be emphasized, then government securities and corporate
bonds would be considered liquid, while time deposits and save
ings and loan shares would not.uo

Although the equation of exchange expresses an identity

between money supply, velocity, and national income, it does

37Friedman and Schwartg, op. cit., p. 129.
381bid., p. 129,
391bid., p. 129.

401p3d., pp. 129-130.



not provide any theoretical basis for defining the wvariable
money supply. If, as the equation implies, money should include
only items used in facilitating transactions, then, as has been
shown, this apparently narrow theoretical construct becomes,

on reflection, a much broader concept where, ultimately, inclu-
sion of items rests on blurred gradations of liquidity. The
problem, as indicated, is that there is simply no theory availe
able with which to justify a definition of money.

Given the preceeding argument, if monetary data are to be
used in economic analysis, then, as suggested by Friedman,
Angell and others, the appropriate definition of money supply
should be selected on empirical grounds.h’1 If, for instance,
national income estimation is the object of a study, then the
definition of meney which yields the most accurate estimates
should be used.,

To put the matter differently, the economic

theory accepted at any time is in part a systematic

summary of the empirical generalizations that have

been arrived at by students of economic phenomena.

This theory implicitly contains a specification of

the empirical counterparts to the concepts in terms

of which it is expressedw~otherwise it would be

pure mathematics. But the specification may be more

or less precise, more or less definite. As the theory

is refined and improved, it will generally lead to

more precise specifications, and conversely, as we

find one counterpart or the other to be more useful,

it will enahle us to refine the theory. It is our
judgement that economic theory does not, as yet,

bi5ames W. Angell, The Behavior of Money (New York, 1969},
pp. 6~9.
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give a very precise indication of the appropriate
counterpart of the term "money." It simply suggests
some of the general characteristics of assets that
are likely to be relevant,

The problem is one that is common in scientific
work. A preliminary decision--in this case, on the
definition of money=-must be made. Yet the decision
can be made properly only on the basis of the research
in which the preliminary decision is to be used.
Strictly speaking, the "best" way to define money
depends on the conclusions that we reach about how
various monetary assets are related to one another
and to other economic variables; yet we need to de-
fine "money" to proceed with our research. The
solution, also ﬁ%mmcn in scientific work, is successive
approximations.,

Therefore, since economic theory is impotent when dealing with
the problem of defining money, the only solution remaining is
empirical trial and error. This is the approach adopted in
Chapter Three of this paper.

In addition to the conceptual problems of defining money,
the use of monetary data in income estimation involves the
difficulty of measuring money supply, however defined, and
velocity.

The departures are explained by a single c¢cir-
cumstance: the basic data are reported by the issuers
of currency and by the banking institutions whose
l1iabilities are so misleadingly termed "deposits,”
rather than by the holders of the currency and the
deposits., As a consequence, it is often necessary
to make the coverage of the data correspond to the
geographic location or other characteristics of the
issuers of currency or of the banking institutions
or correspond to the character of their 1iabilities,
rather than, as we should prefer, to the character-
istics of the holdsrs and of their monetary assets.¥3

thriedman and Schwartz, op. cit., p. 91.

Y31bi4d., p. 59.



35

Although money supply and velocity projections are estimates
which are subject to error terms, reasonably reliable magniw
tudes can be obtajned., Testimony of this, as provided earlier,
is given by monetary estimates of national output with errors

commensurate to traditional methods.

Income Studies

Despite the difficulties discussed, monetary data has
been used in a number of studies to estimate national output
for various countries during different time periods. Studies
have indicated that money supply generally rises at a faster
rate than nominal income so that it is possible to relate,
statistically, changes in income with changes in the money
stock.uu For the United States, the simple correlations be=
tween the logarithms of the real stock of money per capita
{currency outside banks, demand deposits, and time deposits in
commercial banks) and net national product was 0.99 for the
period from 1870 to 195#.“5 In addition, other studies have
indicated simple correlations of roughly the same order of

magni tude for various other countries.hs Also, in the estimates

1"I‘Pl\ﬂl:i.lt:rm Friedman, The Optimum Quantity of Money and Other
Essays (Chicago, 1969}, pp. 114-115.

45tbid., p. 113.

IHSDuggar, op. cit., p. 312.
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conducted in Chapter Three of this ﬁaper, using four definitions
of money supply, the natural logarithms of money stock were
correlated with the natural logarithms of nominal national
income ylielding coefficients as high as 0.9, It is not sur=-
prising then, that irrespective of theoretical difficulties,

the strong empirical evidence relating changes in nominal ine
come to changes in the stock of money has induced economists

to employ monetary data in generating estimates of national
output.

In a National Bureau of Economic Research study recently
conducted, Friedman estimates net national product for the
United States covering the period from 1834 to 18#3.“7 In doing
this, Friedman interpolates velocity estimates for this period
backward in time from their observed movements during the
period 1869 to 1879. After obtaining these velocity estimates,
they are multiplied by estimates of money supply {currency
outside banks plus all deposits in commercial banks) to yield
projections of net national product. The results are tabulated
in Table V.

Although Friedman's projections are probably reasonably

accurate, their estimation requires a series of national product

h7Milton Friedman, "Monetary Data and National Income
Estimates," Economic Development and Cultural Change, IX {April,
1961), 267=-286., .
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TABLE V

NET NATIONAL PRODUCT IN CURRENT
PRICES, 1834=-18L43»
(Millions of Dollars)

Epuinated Spock of ot Nationai
1834 7.12 113.0 . 805
1835 7.34 123.8 | 909
1836 7.40 - 160.9 1,191
1837 7.25 160.0 1,160
1838 7.06 158.3 1,118
1839 7.65 175.6 1,343
1840 7.38 159.3 1,176
1841 7.13 139.4 99k
1842 6.80 144.0 979
1843 6.u8 127.5 826

*Source: Milton Friedman, "Monetary Data and National
Income Estimates," Economic Development and Cultural Change,
IX (Aprii, 1961), 28s5.

data from which to interpolate velocity estimates., Clearly,
this method is not particularly useful when measuring output
for less developed regions.

In a2 more comprehensive study, Doblin estimates national

income for selected underdeveloped n:n:mr:‘l:ri.es.’“"8 Using a rather

48grnest M. Doblin, "The Ratio of Income to Money Supply,"
Review of Economics and Statistics, XXXIII (August, 1951), 207.




unorthodox procedure, Doblin estimates velocity by regressing,
between countries in 1938, the ratios of national income to
currency (V) with the logarithms of per capita inanimate energy
consumption (X). The resulting trend equation for estimating
velocity was found to be:h’9

V = 26.3973 - 6.3878X,

Using this equation, velocity figures were obtained which
were multiplied by money supply (currency only) to yield national
income estimates. The results‘are presented in Table VI. Even
though the estimates for 1938 are highly consistent wifh tradi=-
tional estimates, the procedure was tested in 1960, but failed
to provide meaningful results.”0

One of the most promising techniques, instituted by Duggar
in 1968, has achieved remarkable success in isclating the regu-
larities between the stock of money and national income. 1In
perhaps one of the most encompassing uses of monetary data,
Dugear has simultaneously estimated national income for a large
number of developed and underdeveloped countries. As with other
studies, he assumes that the money stock generally rises at a
rate faster than nominal income so that national income is de-

fined by the following function:

NI =(ME1yB2,

497bid., p. 207.

5°Duggar, op. cit., p. 312,
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TABLE VI

REPORTED AND CALCULATED INCOMES FOR
SELECTED COUNTRIES, 1938+
(Billions of Local Currency Units)

Country Reported Calculated
Income Income
China 25,715 27.067
Bulgarisa 51.3 50.2
Mexico 5,323 L.804
Poland 17.7 14.9
Japan 22.5 19.17
Argentina 6.800 7.278
Greece © 59.0 61.2
Italy 131 142
Austria 5.653 6.468
Netherlands 5.111 L.764
Czechslovakia 59.2 65,7
France 355 496
Belgium 64.0 66.9
Bolivia L.410 Lh.426
Brazil 38.0 396
Colombia 1.050 «925
Cuba 488 Aok
Ecuador 1.100 1.115
El Salvador 240 . 277
Egypt . 220 . 280
Iceland .120 .138
Philippines .0013 .0027
Turkey 0013 .0026
Uruguay 436 756
Venezuela .0015 .0017
Yugoslavia 068 .081

*Source: Doblin, op. cit., p. 208.

The function lends itself to a natural logarithmic trans=-
formation so that national income can be readily regressed to
the stock of money and velocity yielding estimating equations
of the form:

Log NI = Log + BlLogM + BylogV.
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Using data for & glven year that is available in developed
and less developed countries, the logarithms of United Nations
national income projections are regressed to the logarithms of
the stock of money and velocity so that a general trend in the
variables is obtained. The trend equation is then used to gener=~
ate income estimates for the particular year under study.

In selecting varliables for the equations, Duggar adopts
an empirical approach, that is, variables are selected on the
basis of their predictive power rather than on theoretical
grounds. As Duggar states,

The three national accounts variables tested

were gross national product, gross domestic pro-

duct, and natienal income. Each of the three national

accounts aggregates were used as the dependent vare

iable in the stepwise regression. 1In each case the

independent variables were selected in the same order.

When national income was used as the dependent vare

iable the standard error of the regression equation

was minimized and the simple correlation between money

supply and national income was a maximum.S}i

In selecting the independent variables, five definitions
of money supply were tested, as well as various velocity ratios.
The most accurate results were achieved when money supply was
defined as currency in circulation, and private and government
demand deposits. The best definition of velocity occurred when

defined as the monthly average of bank debits divided by

the average stock of private and government demand deposits.

511bid., p. 317.
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In addition to the monetary variables selected, cthers
were tested in an attempt to increase the explanatory power of
the regression equation. Specifically, exports, population,
and energy consumption per capita were tested to determine their
relationship with national income. The variable exports was
the only non-monetary variable that exhibited a consistent
high correlation with income. As a result, exports were often
used in lieu of velocity for underdeveloped countries lacking
data on bank debits. The simple correlation coefficients of

all variables tested with national income are presented in

Table VII.
TABLE VII
SIMPLE CORRELATION OF EIGHT VARIABLES
ON NATIONAL INCOME, 1960-196L*

Variable 1960 1961 1962 1963 1964
Currency 0.977 0.973 0.973 1 0.973 | 0.974
Demand Deposits .998 «.997 .596 1.000 .999
Government Deposits | .562 {  .593 .590 | .596 .602
Time and Savings

Deposits . 980 .991 «990 .982 .984
Monthly Bank Debits .810 .798 .791 .786 .770
Exports .995 .988 .991 .991 .992
Population 374 .127 .123 .121 . 361
Energy Consumption

Per Capita «0.052 |-0.026 |=-0.018 |-0.013 {-0.059
Number of Countries

in Sample 4y L2 42 L2 34

*Source: Duggar, op. cit., p. 317,
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The estimating equations covering the period 1964 to 1968
are presented in Table VIII. 1In Table VIII, betaz (By) refers
to the regression coefficient of exports and betajy (Bj) refers
to the regression coefficient of money supply.

It should be noted from Table VIII, as given by the co=-
efficients of determination, that the logarithms of money supply
and exports consistently explained greater than ninety~five
percent of the variation in the logarithms of national income.
Also, the logarithms of exports generally increased the multiple
coefficient of determination by approximately one percent so
that the logarithms of money supply explained the greatest vare
iation in the logarithms of national income. In addition, the
coefficients of determination, as well as the beta ceocefficients
exhibited little variation from year-to-year suggesting a stable
funcéional relationship between the logarithms of money supply
and exports in relation to the logarithms of national income.

Supplementing the estimating equations listed in Table
VIII, for 1964 an estimating equation using money supply and
velocity was developed. The equation with the standard errors
and t-values in parentheses was defined by the following:

LogY = 1.747 + 0.920LogM + 0.055Log Vo°

(0.037) (0.031}
{24.861) {1.737}

527an Dugegar, "International Comparisons of Income Levels:
An Additional Measure," The Economic Journal, LXXIX (March,

1969), 113.
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The standard error of the regression was 0.332 while the coef-
ficient of determination was 0.964. These values are commen=
surate with those obtained when exports were used in lieu of
velocity.

In order to illustrate the accuracy of the estimating
equations, projections based on money supply and velocity for

1964 are presented in Table IX. The countries listed were

TABLE IX

REPORTED AND ESTIMATED NATIONAL INCOME FOR COUNTRIES
USED IN DERIVING THE 1964 ESTIMATING EQUATION®
(Millions of Local Currency Units)

Country Reported Income Estimated Income
Australia 15,739 13,714
Austria 167,700 159,750
Belgium=Luxembourg 631,919 589,746
Canada 35,001 32,969
Ceylon 6,589 5,930
Taiwan 85,265 69,555
Denmark 48,588 L6,644
Finland 18,798 17,371
Greece 123,700 106,144
Iceland 13,504 12,188
India 200,000 148,000
Ireland 752 714
Israel 7,074 6,033
Japan 20,047,000 17,439,000
Korea 529,480 304,910
Mexico 203,200 195,072
Netherlands 49,630 48,389
New Zealand ' 1,511 1,458
Philippines 16,019 13,142
South Africa 6,249 5,759
Switzerland L6,600 Ly ,270
Thailand 58,800 48,800
United Kingdom 26,452 25,642
United States 517,900 487,400

*Source: J. W. Duggar, "International Comparisons of In~
come lLevels: An Additional Measure,' The Economic Journal,
LXXIX (March, 1969}, p. 114,




those used in deriving income estimates.
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In addition to these

projections, income estimates for countries not used in the

sample are listed in Table X.

NATIONAL INCOME ESTIMATES FOR SELECTED

It should be noted that, prior

TABLE X

UNDERDEVELOPED COUNTRIES, 196k*
(Millions of Local Currency Units)

Estimated Estimated
Country Income Country Income
Cameroon 153,982.9 Mali 82,908.4
Central African Mauritania 19,879.5
Republic 30,649.8 Niger 35,636.1
Chad 42,915,.6 Nigeria 539.7
Congow~ Senegal 197,957 .1
Brazzaville L7,491.6 Somalia 847 .6
Dahomey 34,911.6 Sudan 288.9
Ethiopia 1,550.4 Uganda 115.3
Gabon 49,076.1 United Arab
Ghana i,217.5 Republic 2,309.5

*Source: J.
come Levels:

S. Duggar,

1LXXIX (March, 1969}, p. 1135,

“International Comparisons of In=-
An Additional Measure," The Economic Journal,

to Duggar's study, the countries presented in Table X did not

have income estimates since traditional measures could not be

used due to a lack of available data.

Although theoretical difficulties concerning the appro-

priate definition of money supply have hindered attempts by

economists to project national income from monetary data,

ably reliable estimates have been made in the past,.

reasons-

This owes

largely to the strong empirical evidence relating changes in

the stock of money to changes in nominal income.

In the
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following chapter, a series of stepwise multiple regressions
have been developed which isolate, to a large degree, the

movements of national income in relation to money supply.



CHAPTER III
NATIONAL INCOME ESTIMATION

As mentioned earlier, underdeveloped regions typically
are characterized by an absence of statistical data on aggre-
gate output. Yet, in order to distribute international aid,
evaluate the effectiveness of development programs, as well as
other reasons, measures of aggregate income are néeded now,
This has induced economists, appropriafely enough, to devise
techniques that correspond to the data in less developéd regions
rather than attempt procedures which would more conveniently
fit the statistically abundant developed nations. The desire
ability therefore, of devising such a technique suggests that
any method potentially useful warrants considerable attention.
It is the purpose of this chapter to project national income

by refining the basic procedure initiated by Duggar.

Methodology
Although the original technique proeposed by Duggar ex-
plained, on the average, ninety-five percent of the variation
in the logarithms of national income, the method used in this

chapter explained, on the average, ninety-eight percent, and

47
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in some casesn, ninety-nine percent of the variation in the
logarithms of national income between nations. Rather than
simply aggrepnte developed and less developed reglons, as does
Duggar, to establish estimating equ&tions, three major classes
of equations were developed. The first class consisted of forty
stepwise multiple regressions, employing four definitions of
money supply in conjunction with transactions velocity and exw
ports, from developed countries only, covering the period from
196k to 1968, The second class, covering the same period, em=
ployed the same variables and number of regressions, but in-
cluded data from less developed countries only. For purposes

of comparison, a third class, employing the methodology of the
two previous classes, was developed which simultaneously included
data from developed, as well as underdeveloped regions.,

The regression equatiens, all of which were expressed in
natural logarithms, yielded over 3,500 estimates of national
income. The best estimating equations were selected on their
proximity to the corresponding dependent variable, United Nations
national income projections. Therefore, with some modification,
the methodology was analagous to the procedure employed by
Duggar, and similarly, estimates were selected on an empirical,

rather than theoretical basis.
Variables Employed

The four definitions of money used were as follows:



kg

Ml = Qurrency onutside banks plus personal and government
demand deposits.

M, « Currency outside banks, personal and government
demand deposits plus domestic credit outstanding against the
private sector.

H3 = Currency outside banks, personal and government
demand deposits plus personal savings deposits.

Hb = Currency outside banks, personal and government
demand deposits, domestic credit outstanding against the private
sector plus personal savings deposits,

Transactions velocity was the same as defined by Duggar,
the monthly average of bank debits divided by the average stock
of private and government demand deposits. Exports were gross
figures estimated as freight on board in local currency units.

As can be noted, the variables employed followed as closely
as possible those employed by Duggar. The purpose was to de-
termine if, by sectoring the nations as developed and under-
developed, better estimating equations could be derived. Had
different variables been employed, the studies would not have
been strictly comparable. 1In addition, since Duggar previously
established a low relationship between national income and
other non-monetary variables, such as peopulation and energy
consumption per capita, no effort was made to include these

in the estimating equations.
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As indicated earlier, all variébles were transformed into
natural logarithms to comply with the estimating equations of
the form:

LogNI = LogecA+ BlLogM + BologV.
Therefore, as in Duggar's study, United Nations national in=-
come projections were chosen as the dependent variable which
was regressed to the independent variables, money supply and
velocity, and money supply and exports. A detailed description

of the variables used is available in appendices A and B.

National Income Estimates: Developed Countries

In the first class of regressions, the logarithms of
national income were regressed to the logarithms of the inde-
pendent variables just described. Before discussing the esti-
mating equations and the corresponding income projections, it
is interesting to weigh the accuracy of the estimates on theo=-
retical grounds. In other words, as suggested earlier through
reasoning that involved the equation of exchange, changes in
the money supply can be expected to mirror changes in nominal
income if there is a close correlation between money supply
and national income, and if velocity is a stable magnitudé.

The simple correlation coefficients for developed countries
only between the logarithms of money supply, velocity and ex-
ports in relation to the logarithms of national income are
presented in Table XI. It should be noted from Table XI that

all definitions of money supply exhibited a remarkably high



correlation with the logarithms of national income.
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Each

definition consistently displayed a coefficient in excess of

0.99 over the period studied.

This suggests,

then,

for devel=

oped countries, the definition of money supply is not as crite

ical as some theorists have argued.

The best definition,

in

terms of the highest correlation coefficient, occurred when

defined as currency outside banks, personal and government

demand deposits plus personal savings deposits {M3).

TABLE XI

SIMPLE CORRELATION COEFFICIENTS BETWEEN THE LOGARITHMS
OF NATIONAL INCOME IN RELATION TO THE
LOGARITHMS OF MONEY SUPPLY, VELOCITY
AND EXPORTS, DEVELOPED COUNTRIES,

1964-1968
Ig:ig:gf:“t 1964 1965 1966 1967 1968
M 0.9913 0.9917 0.9916 0.9918 0.9921
M2 .9900 .9906 .9903 +9910 -9907
M, -9969 .9972 .9973 9975 9974
M), .9936 9940 .9938 «99kk 9942
v .0388 .0222 | - ,0216 - .0905 - 0779
E 0.9736 0.9732 0.9740 0.9737 0.9728

Appendix A presents velocity estimates for the developed

countries studied, and it should be noted that velocity dis-

pléyed little variation during the period from 1964 to 1968,

Combined with the stabllity of velocity,

the high correlations
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of the logarithms of money supply with the logarithms of
national income suggest, theoretically, potential accuracy
from the estimating equations.

The estimating equations for developed countries are pre=
sented in Table XII. As shown by the coefficients of deter=-
mination, the equations explained from ninety-~seven percent to
greater than ninety-nine percent of the variation in the loga-
rithms of national income between nations. The most accurate
equations were obtained when the logarithms of velocity and
exports were combined with the logarithms of money supply pre=
viously defined as M4,

Although the regression coefficients in Table XII indicate
that money supply appears to explain the greatest amount of
variation in national income, the exact amount explained by the
stock of money or the other independent variables cannot be
determined precisely. This is largely due to the fact that
there is some degree of interrelatedness between the indepen-
dent variables. Testimony of this, as provided in Table XIII,
is evidenced by the high correlation coefficients between the
independent variables., Nevertheless, several factors exist
which suggest that money supply is, by far, the most importaﬁt
variable in explaining the variations in national income between
nations.

First, in the stepwise regressiocns, the logarithms of

money supply entered into the equation first, and explained
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from ninety-seven percent to ninety;nine percent of the varie
ation in the logarithms of national income. In other words,
when the logarithms of exports or velocity were used in the
equations, little additional explained variation in the loga~
rithms of national income resulted. In fact, on several oc-
casions, exports and velocity reduced the variation in national
income explained by the stock of money.

Second, the high regression ceoefficients attached to money
supply indicate a strong relationship between money supply and
national income. Conversely, the low regression coefficients

attached to exports and velocity suggest a much weaker relation-

ship with national imcome.

TABLE XIII

SIMPLE CORRELATIONS BETWEEN MONEY SUPPLY IN RELATION
T0 EXPORTS AND VELOCITY, DEVELOPED
COUNTRIES, 1964-1968

1964 1965 1966 1967 1968
My to V| -0.0261 -0.0826 -0.0855 -0.1436 -0.1266
M; to E 9753 9763 .9789 .9782 9784
Mp to V| - .0181 - 0684 - 0710 - .1311 - .1115
M, to E .9719 - .9727 9747 .9749 9757
My to V .0223 -~ .0331 - 0355 - .0932 - .0800
Mg to E .9673 .9671 9694 .9686 .9694
My to V .0112 - 0405 - .0k29 - .1018 - .0855
.Mh to E 0.6973 0.9674 0.9696 0.9695 0.9706
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Since money supply is the most important variable of those
employed in explaining variations in national income, then the
accuracy of the estimating equations will depend, largely, on
the definition of money supply. As suggested earlier, Duggar
employed the definition of money supply designated previously
as Mj;. However, using this definition, the estimating equa-
tions, as indicated earlier, explained only ninety=-six percent
of the variations in the logarithms of national income between
nations. This study determined that, for developed countries,
the best definition of money supply was that defined earlier
as MB' As noted, this yielded estimating equations which ex=
plained in excess of ninety-nine percent of the variations in
national income. This result suggests, therefore, that a uni-
form definition of money supply cannot be applied to developed,
as well as less developed regions without sacrificing the re-~
liability of the income estimates.

In order to illustrate the accuracy of the estimating
equations, Table XIV presents national income projections for
the developed countries used in deriving the estimates for
1968. Appendix C contains national income estimates covering
the period 1964 to 1968. The estimating equation used for the
income projections in Table XIV was:

LogNI = 0.5652 «+ 0.9965LogM3 + 0.0165L0gV.
For purposes of comparison, United Nations national income pro=

jections are also presented in Table X1V,
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ESTIMATED AND UNITED NATIONS NATIONAL INCOME PROJECTIONS
FOR THE DEVELOPED COUNTRIES USED IN DERIVING

THE ESTIMATING EQUATIONS, 1968
{Biilions of Local Currency Units)

United Natiens Predicted
Country Estimate Income (1) = (2)
(1) (2)

Australia 21.391 21.685 - 0.294
Austria 218.899 227 466 - 8.566
Canada 50.458 %1.037 ' 9,420
Denmark 71.579 71.470 +109
Finland 26 424 25,965 58
Italy 37884 33359 a2k
Japan 40817 42232 «1415
Netherlands 73.999 48.092 25.9907
Norway k9.319 62.034 - 12,715
Sweden 115.593 131.712 - 16,119
Switzerland 61.670 78.735 - 17.065
United States 719.799 701.644 18.155
West Germany Lok ,899 456.098 - 51.198

Underdeveloped Regions

In the second class of equations, forty regressions were
run from data in underdeveloped regions only. Excluding the
results for 1967, in the other years studied, the correlations
between the logarithms of money supply and national income in
conjunction with stable velocity magnitudes permitted reasonably
reliable projections of income to be generated from the equations.
The simple correlation coefficients between the logarithms of
money supply, exports and velocity in relation to the logarithms

of national income are presented in Table XV.
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TABLE XV

SIMPLE CORRELATION COEFFICIENTS BETWEEN THE LOGARITHMS
OF MONEY SUPPLY, EXPORTS, AND VELOCITY IN RELATION
TO THE LOGARITHMS OF NATIONAL INCOME,
UNDERDEVELOPED COUNTRIES, 1964-1968

Independent
Variable 1964 1965 1966 1967 1968
My 0.9840 0.9856 0.9852 0.6477 0.98136
M, .9831 .8053 .9852 6664 .9877
MB .9800 .9830 .9816 .6699 .9813
v - 1209 |~ .0086 .0858 |} - .0107 - 0971
E 0.9690 0.7328 0.9751 0.6944 0.9766

Unlike the developed regions, there appears to be, in cera

tain instances, sigificant variation in the correlations bea
tween money supply and national income for the underdeveloped
countries. In 1965, for example, money supplied defined as Mo
and My exhibited simple correlations with national income of

0.8053 and 0.8141 respectively.

However, for the same year,

defined as Ml

of 0.9856 and 0.9830 respectively.

money and M3 displayed correlations with income

Also, there does not appear
from the data in Table XV that any particular definition of
money consistently exhibited a higher relationship with national
income than alternative definitions. In 1964 and 1965, for ex=~
ample , M; exhibited the highest relationship, while for 1966,

My, as well as M,;, displayed the best correlations with income.
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In addition, for 1967, My exhibited the strongest relationship,
and in 1968, Mo displayed the best correlation.

Although variation existed between the correlations of
income with the various definitions of money supply, excluding
the results in 1967, the stock of money generally exhibited a
correlation with income of 0.98. For 1967, as evidenced by
Table XV, there was marked instability in the relationship be-
tween money and income. No definition for 1967 displayed a
correlation coefficient in excess of 0.68. The conclusion to
be reached, therefore, concerning the "proper" definition of
money to be used for less developed countries.is that it is
considerably harder to isolate a definition that will be ap=-
plicable for all countries. This suggests that, for underde=
velqped regions, there is wide variation in the functional re=
lationship between national income and money supply. It is
more difficult, therefore, to establish a trend between mone-
tary variables and national income for these regions. Obviously,
then, the estimating equations for underdeveloped countries will
be less reliable than those derived for developed countries.

The estimating equations for underdeveloped countries are
presented in Table XVI. With the exception of 1967, the equa=-
tions generally explained from ninety-seven percent to ninetye
eight percent of the variation in the logarithms of nationail
income. Although these are not as acdurate as the estimating

equations for developed countries, they are more accurate than
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the equations developed by Duggar. This suggests that, by
sectoring the regions as developed and underdeveloped, more
reliable estimates of income can be made. In addition, it
should be noted that money defined as M; in conjunction with
velocity and exports consistently yielded the most accurate
estimating functions. This particular definition of money is
the one Duggar employed when simultaneously estimating income
for developed and less developed countries.

In 1964, all definitions of money supply in conjunction
with exports and velocity yielded reasonably accurate estimating
equations, explaining, as evidenced by the coefficients of de=-
termination, from ninety~-six percent to greater than ninety-
seven percent of the variations in national income. The best
equation occurred in 196% when money supply defined as M; was
used in conjunction with velocity. For 1965, as implied earlier
by the low correlation coefficients of M, and My with national
income, only money defined as M; and M3 provided reliable esti=-
mating equations. When defined as Mj; or My, money supply com=
bined with velocity explained only sixty~two percent and sixty-
three percent respectively of the variations in national income.
In contrast, the money sStock defined as M; and MS explained,
in conjunction with velocity, ninety-eight percent and ninety=-
seven percent of the variation in income. In 1966, like the
results obtained in 1964, all definitions of the stock of

money combined with velocity yielded reliable estimating
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equations. Again, the most reliable equation occurred when
money supply defined as M, was combined with velocity. For
1968, the same results occurred with M; and velocity exhibiting
the most reliable estimating equations, Therefore, although
there was some question as to the best definition of money
supply to be used for underdeveloped countries based on the
simple correlation coefficients with national income, when
combined with the other independent variables, money defined

as M; consistently, with the exception of 1967, provided the
most accurate estimating equations.

As suggested by the low correlation coefficients between
money supply and national income in 1967, there were no reliable
estimating equations derived for this year. When the various
definitions of money were combined with velocity, the inclusion
of the velocity-figures, in all cases, reduced the explanatory
power of the money stock. More important, when the supply of
money was combined with exports, in all cases, exports explained
the greatest variation in national income. In addition, the
inclusion of money supply estimates actually reduced the vari-
ation in national income explained by exports. Even though
there was significant interrelatedness between exports and
money supply for all years studied, exports, not the stock of
money, was the most important factor determining variations in
national income for less developed regions in 1967. The best

estimating equations were derived when money defined as M3 was
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used in conjunction with exports,; explaining forty-six percent
of the varistion in national income. However, when combined
with velocity, the stock of money designated as My provided
the best results, explaining forty~three percent of the varia=
tion in income. Given these.results, then, it is questionable
whether a uniform definition of money supply can be applied,
at all times, %¢ underdeveloped countries.

National income projections in 1368 for less developed
regions used in deriving the estimating equations are presented
in Table XVII. Appendix C contains income estimates cdvéring
the period 1564 to 1968. The estimating function used in de=
riving the income projections in Table XVII’was:

LogNI »~ 1.3935 + 1.0111Log M; + 0.1253LogV.
For purposes of comparison, United Nations national income

estimates are also presented in Table XVII.

Developed and Less Developed Regions

In the final series of regressions, estimating equations
were derived from data taken from developed, as well as less
developed countries. Slightly different results were obtained
in these regressions than when equations were derived stricfly
for the less developed regions. However, the differences in
this section were due to sampling error as will be explained
later. Also, as will be shown, the instability in the
relatienships between monetary data and national income

that characterized certain periods for the underdeveloped
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TABLE XVII

ESTIMATED AND UNITED NATIONS NATIONAL INCOME PROJECTIONS
FOR THE UNDERDEVELOPED COUNTRIES USED IN
DERIVING THE ESTIMATING EQUATIONS, 1968

(Billions of Local Currency Units)

United Nations Projected
Country Estimate Income (L) - (2)
(1) {2)

Bolivia 8.402 4.309 .011
Ceylon 9.362 9.737 - <374
China 133.200 162.556 | = 29,346
Colombia 78.593 84.871 - 6.278
Costa Rica L.156 4,871 - .715
Dominican Republic .960 1,078 - .118
Ecuador 22,787 24,202 - 1.415
E1 Salvador 2.004 1.817 .186
Greece 179.400 124.590 54,809
Guatemala 1.343 .952 . 391
Honduras 1.076 .B819 «256
India 286,000 180.253 105,747
Israel 11.130 12.058 - .928
Jamaica .665 .619 045
Jordan .171 « 317 - 146
Korea 1328.700 1102.906 225,794
Libya .798 .988 - .190
New Zealand 3.697 5.827 | = 2.130
Nicaragua 5.219 3.828 .836
Pakistan 63.054 35.960 27 .093
Philippines 23.575 26.104 | - 2.529
Portugal 123,500 175.551 - 52,051
Sierra Leone +259 .214 Lokl
South Africa 8.510 16,404 | - 7 .894%
Spain 1512.900 1992.659 | = 479.759
Venezuela 34.984 32.811 2.172

countries was also evident in the equations presented

section. This was not surprising, however,

of underdeveloped countries used in deriving the trend equations

since the

in this

number

was more than double the number of developed countries.
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The simple correlation coefficients betwsen the logarithms

of money supply, velocity and exports in relation to the loga=

rithms of national income for the period 1964 to 1968 are pre=-

sented in Table XVIIX.

TABLE XVIII

SIMPLE CORRELATION COEFFICIENTS BETWEEN THE LOGARITHMS
OF MONEY SUPPLY, VELOCITY AND EXPORTS IN RELATION

TO THE LOGARITHMS OF NATIONAL INCOME, DEVELOPED

AND UNDERDEVELOPED COUNTRIES, 1964-1968

m

Independent
Variable 1964 1965 1966 1967 1968
My 0.9891 0.9899 0.9897 0.7835 0.9895
Mo .9864 .8894 .9877 .8019 «9903
M3 9854 .9873 . 9868 .8051 .9879
My L9842 .8959 .9863 .8123 .9803
v - ,0089 .0397 0000 L0394 - .0185
E 0.9744 0.8411 0.9782 0.8196 0.9804

As evidenced by Table XVIII,

there is generally a high

correlation between the logarithms of money supply and natienal

income.

certain instances of marked instability.

However, like the underdeveloped regions, there are

In 1964, for example,

all definitions of money exhibited coefficients in excess of

0.98, while in 1965 only money defined as Ml and M3 displayed

such correlations.

It should be noted that,

for less developed

countries in 1964 and 19635, a similar relationship existed.
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Table XVIII is in fact very analogous to Table XV. This, of
course, reflects the strong influence on the trend of the in-
stability in the relationships that characterized the regrés-
sions derived from underdeveloped countries. As evidenced by
the similarity between Tables XV and XVIII, then, like the
underdeveloped countries, there will be an adverse effect on
the accuracy of the equations derived in this section.

The estimating equations for developed and underdeveloped
countries are presented in Teble XIX. With the exception of
1967, fhe equations generally explained from ninety-seven
percent to ninety-eight percent of the variations in national
income between regions.

In 196%, money supply defined as M; in conjunction with
velocity provided the greatest explanatory power of variations
in national income as evidénced by a coefficlient of determina-
tion of 0.9827. It should be noted that, for developed countries
in 1964, the estimating equations explained from ninety-eight
percent to greater than ninety-nine percent of the variations
in national income, while for less developed countries the
coefficients of determination were similar in magnitude to those
achieved in this section. In fact, for all years studied, the
equations derived in this section are less accurate than those
established for developed nations, and slightly more reliable

than those obtained strictly for less developed regions.
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Testimony to this concliusion is further evidenced by the
results obtained in 1967. The equations derived in this sec~
tion yielded coefficients of determination ranging from 0.6120
to 0.5616, For developed countries, the coefficients ranged
from 0.9800 te 0.9950 in 1967, while for less developed nations,
the coefficients varied from a low of 0.3991 to & high of
0.k6o2,

The national income estimates for 1968 derived simulta=-
neously for developed and underdeveloped countries are presented
in Table XX. Estimates covering the period 1964 to 1968 are
presented in Appendix C. The estimating equation used for
the projections in Table XX was:

LogNI = 1.4212 + 0.0997LogM; + 0.0779LogV.
Also presented in Table XX are United Nations national income

projections for 1968.

TABLE XX

ESTIMATED AND UNITED NATIONS NATIONAL INCOME PROJECTIONS
FOR THE COUNTRIES USED IN DERIVING THE
ESTIMATING EQUATIONS, 1968
(Billions of Local Currency Units)

United Nations Estimated
Country Estimate Income {1) - (2}
(1} (2)

Australia 21.391 24,410 - 3.019
Austria 218.900 265.754 - L6.854
Canada 50.458 68.315 - 17 .857
Denmark 71 05?9 780?80 ~ ?;201
Finland 26 .424 16.006 10.417
Italy 37,884%.0 30,651.0 7,232.0
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TABLE XX«=-Continued

United Nations Estimated
Country Estimate Income (1) = (2}
{1) {2)

Japan k0,817.0 h3,252,0 -2,425,0
Netherlands 74.000 73.450 +550
Norway 49,319 L& ,.B810 . 509
Sweden 115,593 123.879 - B.277
Switzerland 61.670 150.007 - 88.337
United States 719.800 764.299 - 44,499
West Germany Lo4k.900 556,485 ] - 151.585
Bolivia 8.402 5.037 3,364
Brazil 76.790 74,264 2.526
Ceylon 9.363 9,266 .096
China 133.200 137.331 4,131
Colombia 78.593 69.576 9.016
Costa Rica h.156 h.565 | = 409
Dominican Republic .960 1.032 - 072
Ecaudor 22.787 20,902 1.885
El Salvador 2.004 1.732 271
Greece 179.400 127.579 51.821
Guatemala 1.343 846 497
Honduras 1.076 .811 264
India 286.000 162.145 123.855
Israel 11.130 11.673 | - . 543
Jamaica 665 676 - .011
Jordan 171 413 - 242
Korea 1,328.700 BL48.260 30 .440
Libya .798 1.128 - +«330
New Zealand 3.697 5.440 | - 1.743
Nicaragua 4.219 3.104 1.11%
Pakistan 63.054 35.854 27 .200
Philippines 23.575 22,441 1.133
Portugal 123,500 183.600 | = 60.100
Sierra Leone . 259 215 0Ll
South Africa 8.510 13.858 1 =~ 5,348
Spain 1,512.900 1,760.667 | - 247.767
Venezuela 34,984 28.935 6.049

Although variation exists between the coefficients of de=

termination for the three classes of regressions, the hypothesis



B4

that there is no significant Qifference between the pepulaw

tion coefficients cannot be rejected at the .05 level of
confidence. The differences in the coefficients of determi=-
nation are due to sampling error, and therefore it cannot be
argued, as previously suggested, that more reliable income
estimates can be achieved by sectoring the nations as developed
and underdeveloped. Testimony to this conclusion is provided

in Appendix C by the computed t-values presented in Tables
XXVIII, XXIX, and XXX. In order to feject the hypotheéis that
there is no significant difference in the population pérameters,

the computed t-values must exceed 1.96.



CHAPTER IV
CONCLUSION

In evaluating the feasibility of estimating national in-
come from data on the stock of money and velocity, it must be
conceded that, when viewed in terms of accuracy, monetary data
can be highly useful predictors of income. As was shown, the
data in some instances explained greater than ninety-nine per-
cent of the variation in the logarithms of national income
between nations. Therefore, simply in terms of reliability,
it is clear that monetary estimates of national income are as
acceptable as traditional measures. Yet, in weighing the dee
sirability of using the equation of exchange to generate staw
tistics on nationai expenditure, other, equally relevant factors
must be considered.

First, although data on money supply and velocity yielded
estimates of income communsurate with those generated by con=-
ventional techniques, it must be remembered that United Nations
estimates, especially when applied to less developed countries,
are dubious., In effect, then, monetary estimates of national
income are, at most, only approximations to tenuous estimates.

Second, national income derived from data on money supply
and velocity provide little in the way of informative statis=

tics. As mentioned earlier, Kuznets has stated that the

85
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motivating factor in securing national income estimates was
"to find a basis upon which both the parts and the whole can
be measured to secure comparable magnitudes."l! To put the
matter differently, when traditional techniques are used to
predict income, not only is a total given, but the amount of
income contributed from the various sectors of the economy is
revealed. This, then, allows 2 more complete analysis, as well
as a more illuminative view of the functional interrelatione
ships that exist in an economy for some specified period of time.
Unfortunately, this is not the case when income statistics are
generated from some transformation of the equation c¢f exchange.
Using such techniques, all that can be said i1f income changes
is that either money supply or velocity fluctuated, or both.
To the extent that a change in income originated in the public
or private sector, or from some developmental pregram, nothing
can be stated conclusively. For underdeveloped regions, the
knowledge that is not obtained when predicting income from money
supply and velocity is probably more important than simply the
income statistic it provides.

Finally, to the extent that income estimates generated
from monetary data are slightly less reliable, but substantially
less useful than conventional estimates, suggests that any

argument in favor of predicting output from the equation of

lpaniel Creamer, "Uses of National Income Estimates in
Under-Developed Areas," Income and Wealth, edited by Milton
Gilbert {(Baltimore, 1953}, p. 215.
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exchange reflects elither a paucity of data or, more importantly,
"a naive belief," on the part of some, "that economic salvation
can be achieved by the creation of statistical measures.”"? In
an attempt to bridge the statistical gap between the advanced

. and less advanced nations; Duggar has avoided the central prabe-
lem: @a lack of reliable data from which to generate income
estimates. The lack of available data has been the nemesis of
theorists attempting to measure aggregate income in less
developed regions., Even though estimates generated from mone=
tary data are relatively easy to acquire, it seems more specious
to breach the problems inherent with an inaccessibility of ac-
curate data rather than develop techniques which yileld spurious
results, Although there is a prevailing tendency among some
econometricians to develop maverick estimating techniques, it
must be remembered that such measures are no substitute for
reliable data.

The preceding paper has explored the fact that even though
highly accurate estimates of income can be generated from monee
tary data, the estimates, nevertheless, represent no solution
to the problems inherent in income estimation. As suggested,
there is no adequate theory available from which to predict
income from data on the stock of money and velocity. This is
reflected in the fact that projections derived frem monetary

data had to be calculated and evaluated in terms of conventional

2Tbid., p. 222.
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estimates, that is, a purely empirical appreach had toe be
employed. Also, since the equations developed earlier ezplained
such & large proportion of the variation in income betweepn na-
tions, they are, for all intents and purposes, the best that
can be expected using monetary data.

Given the above argument, it is not necessarily correct
to infer that the study is fruitless., The problem of obtaining
reliable income estimates still exists; and the paper points
out the inadequacy of a prevalent estimating procedure currently
being employed as a substitute for reliable data. The main
point to be made is that theorists, if they are to achieve
acceptable income projections, must discover methods of dealing

with non-monetary data.
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MONETARY DATA USED IN DERIVING THE INCOME ESTIMATES

APPENDIX A

TABLE XXI

Year Currency Demand Deposits Claims Personal Bank
Qutside {2) on Savings Debits
Banks Private Govern- Private Deposits
ment Sector
(1) {3} (&) (5)
AUSTRALIA (Billions of Australian Dollars)
1964 0.8 3.120 0.213 .15 . 322 .837
1965 .828 3.075 245 L.743 6.938 9,382
1966 «909 3,291 .238 5.249 74873 10.064
1967 .992 3.500 .286 6.03% 8.244 11,280
1968 1.069 3,678 . 307 6.695 8.8813 13,379
AUSTRIA (Billions of Schillinges)
1964 26,11 21.25 3.32 B5.48 72.06 94,08
1965 28.01 23.48 2.88 100.13 82.45 105.13
1966 30.26 23.71 2,49 115.01 93,70 122.45
1967 31.76 25.66 2,29 123.95 104,28 130.10
1968 32.89 28,40 1.94 135.11 116,27 142,40
BOLIVIA (Billions of Pesos)
1964 .6577 1450 L1713 24935 0311 . 166
1965 .8067 . 2044 1792 .2699 LOk2h .168
1966 .8825 .2708 .3036 «3573 .0811 .190
1967 . 9046 . 2873 .314%0 .3898 +1250 .212
1968 G483 . 3384 . 3340 . 5206 . 2009 . 246
BRAZIL {(Billions of Crureiros} _ e
1964 1,156 4,035 ¢« o o 3.631 15438 3.921
1965 1.731 7.374 o« o n 5.688 242 6.703
1966 2.343 8.176 s ¢ 8.605 712 10.681
1967 2.944 11.987 ¢ o e 12,018 1.194 14,840
1968 4,163 17 .272 o o s 19.082 2,538 24,897
CANADA (Billions of Canadian Dollars) _
1964 2.25 .16 .70 10.61 8.94 35.80
1965 2,42 7 .20 .80 12,28 9.72 40.92
1966 2.58 7.74 .92 13.03 10.25 44 .82
1967 2,82 9.10 .62 15.11 11.76 L48.756
1968 3.05 10,51 .67 17.17 13.62 53,06

89



TABLE XXI-=-Continued
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Exports My Ms Mg My \4 National
Income
(1+2) {1+2+73) {1+2+4) (l+2+3+4) (5+2)
AUSTRALIA {(Billions of Australian Dollars)
3.048 k.199 4.353 10.521 14,675 2,651 15,804
3.137 4.148 8.891 11.086 15,829 2.825 16.406
3.469 L.438 9.687 11.921 17.170 2.851 18.055
3.555 h.778 10.812 13.022 15.056 2.979 18.982
3.890 5,054 11.749 13.937 20.632 3,357 21.391
AUSTRIA (Billions of Schillings)
56.5 50.68 136.16 122.7 % 208.22 3.829  167.9
62.1 5k.37 15%.50 136.82 236.95 3.988 182.4
66.0 56,46 171.47 150.16 265.17 4,673 197.3
70.3 59.71 183.66 163.99 287 .94 L.654 210.2
78.1 63.23 198. 34 179.50 314,61 L.693 218.9
BOLIVIA (Billions of Pesos) -
1.337 974 1,224 1.005 1.255 . 525 5,672
1.54%0 1.190 1.460 1.232 1.502 374 6.334
1.743 1.458 1.815 1.539 1.896 «330 6.814
2.015 1.506 1.896 1.631 2.021 «352 7357
2.010 1.621 2.147 1.822 2.343 . 366 8.502
BRAZIL (Billions of Cruzeiros)
1.721 5.191 8.552 5.339 8.970 .971 i8.9
3.246 9.105 14.793 9.347 15.035 .309 29,8
L.o74 10.519 19.124 11.231 19.836 1.306 L2.4
4.738 14.931 26,949 16.125 28.143 1.238 60.8
6.856 21.4%35 40.517 23.873 43.955 L.L43 76.8
CANADA (Billions of Canadian Dollars)
10.208 9.11 16.72 18.05 28.66 5,227 35,289
10.901 10.42 22.70 20.14 32,42 5.115 38.784
12.770 i1.24% 2,27 21.49 34.52 5.175 43,132
14,414 12.54 27 .65 24 .30 39.41 5.016 46.075
16.353 14,23 31 .40 27 .85 45.02 L.7k5 50,458
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TABLE XXI—-Continqu

i — Mintivie) T

- -

Rarwu

-

Year Currency Demand Deposits Claims Personal Bank

Qutside {2} on Savings Debits

Banks Private Govern= Private Deposits

ment Sector
{1) (3) (%) (5)

CEYLON (Billions of Rupees)
19564 0.853 0.7 54 0.170 0.7 30 0.993 1.275
1965 .901 .791 .180 715 1.063 1.349
1966 .883 o757 243 766 1.086 1.323
1967 - . 980 .805 .187 .922 1.200 " 1,366
1968 1.066 .823 .257 1.191 1.34%0 1,684
CHILE (Billions of Escudos)
1964 485 ) 439 1.525 . 531 2.908
1965 725 1.137 L84 2.077 657 L.473
1966 1.020 1.567 .752 2.684 1.033 6.737
1967 1.308 1.922 726 3.484 1.314 9.439
1968 1.697 2.774 1.273 L.747 1.980 . o .
CHINA, REPUBLIC OF (Billions of NT Dollars) .
1964 5.20 8.23 3.65 17 .52 20,80 30.17
1965 5.78 9.07 5.29 22.41 24,25 31.40
1966 6.58 10.81 8.00 26.43 30.94 35.11
19567 8.36 13.74 9.51 32.92 37 .26 ks5.17
1968 9.41 15.48 13.35 42,23 41,65 59,26
COLOMBIA (Rillions of Pesos)
1964 3.161 5,243 L2433 8.968 2.277 19.060
1965 3.637 6.068 W77 10.720 2.576 22,690
1966 k.149 6.895 418 13,225 2,803 24,805
1967 4,818 B8.669 AL72 15.282 3.381 27 .993
1968 5.613 9.858 622 18.373 k.140 33.821
COSTA RICA (Rillions of Colones) —
196% . 229G . 3390 0188 LBh1 L1449 .795
1965 237 ¢ 3597 02134 .923 .1490 871
1966 .253 .3671 ,0252 .940 .1634 .960
1967 .282 . 5469 .0157 .984 .2023 1.058
1668 0.306 0.57355 0.0234 1.024 0,2252 1.298
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TABLE XXI=<Continued

Exports My Mo Mg My, v National
Income

(1+2) (l+2+3) (Le2+k) (1+2+43+4) (5¢2)

CEYLON (Billions of Rupees)

1.937 1,777 2,507 2,770 3.500 1.379 .939
2.094 1.872 2.587 2.935 3.650 1.389 7.082
1.865 1.883 2.649 2.969 3.735 1.323 7317
1.849 1.972 2,894 3,172 4,094 1.377 7842
2.165 2,146 3,337 3,486 4.677 1.559 9.363
CHILIE (Billions of Escudos) _
1.6L% 1,560 3.089 - 2.095 3.620 2.695  10.128
2.515 2.346 4.423 3.003 5.080 2,759 1%.118
3.894 3.339 6.023 k.372 6.740 2.905 19.631
L.g931 3.956 7 b0 5.270 8.754 3.564 25,408
6.470 _S.7h4 10.491 7.724 12,471 . . e 33.905
CHINA, REPUBLIC OF (Billions of NT Dollars)
19.20 17 .08 34.60 37 .88 55,40 2.539 8h.6
20.81 20,14 k2,55 4% .39 66.80 2.186 91,6
26.10 25.39 51.82 56.33 82.76 1.866 102.0
31.51 31.61 64%.53 68.87 101.79 1.942 115.2
41,13 38,24 80.45 79.89 122.190 2,055 133.2
COLOMBIA (Billions of Pesos}) _
6.376 B.652 17.5620 10.929 19,897 3.471 45,356
6.943 9.982 20.702 12,558 23.278 3.576 51.060
8.916 11.462 24,687 14,265 27,490 3.391 60.360
9.950 13.959 29.241 17.3%0 32,622 3.062 68.802
12.520 16.093 34,446 20.233 38.606 3,227 78.593
COSTA RICA (Billions of Colones) _
.887 . 586 1.527 .731 1,572 2,221 2.996
.896 .620 1.543 779 1.702 2.247 3.25%3
1.072 .645 1.585 .808 1.748 2447 3.474
"1.168 844 1.828 1.046 2.030 1.880 3.787

i.k445 0.904 1.928 1.130 2.15h 2,167 L.156
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TABLE XXI~-=Continued

Year Currency Demand Deposits Claims Personal Bank
Qutside (2} on Savings Debits
Bank Private Govern- Frivate Deposits
ment Sector
(1) (3) (&) {5)

" DENMARK (Billions of Kroner)
1G04 3.87 11.57 2.86 29.65 15.70 10.67
1965 L.,16 i3.13 3.26 33.42 16.96 11.52
1966 4,56 15.19 4,21 39.00 19.00 12.19
1967 . L.75 16.78 3.39 42,22 20.84 12,85
1968 L.88 20.24 3.06 48.33 23.26 15.36
DOMINICAN REPUBLIC ({(Rillions of Pesos)
1964 L0667 . 0499 .0197 0781 0308 . 2017
1965 0753 0597 .0192 .07564 .0353 o« e
1966 L0647 0514 0280 .0824 0456 2175
1967 .0590 .0633 0231 Jlbak L0332 .2268
1968 0648 0654 .0359 1771 0722 .2792
ECUADOR (Billions of Sucres)
1964 1.136 1.451 « 580 3.400 . 544 5.169
1965 1.236 1.405 «290 3.425 .605 5.528
1966 1,347 1.660 419 3.650 713 5.926
1967 1.4504 1.902 542 4.199 .891 6.841
1968 1.600 2.7307 « 537 5.032 1.195 8.178
ELL. SALVADOR (Billions of Colones)
1964 .119 .127 L0217 401 .187 . 346
1965 «114 .138 0384 36 202 . 389
1966 .117 143 .0191 JL77 .230 L10
1967 124 141 0151 LU88 .23k 39
1968 116 165 .0223 499 243 58
FINLAND (Billions of New Markka=a}
1964 .892 1,508 « 556 9.475 8.160 2,227
1965 +933 1.536 .635 10.649 9,204 2,552
1966 1,026 1,529 .7 38 12,025 10.4473 2.810
1967 .958' 1.605 777 13.777 11.435 3.119
19568 1.088 2.025 1.182 14.679 12.756 3.503
GREECE {RBillions of Drachmas)
1964 20.31 10.87 1.60 18.20 286 .80 5.08
1965 23.44 11.65 1.83 20.96 30.91 5.87
1966 26.30 13.44 3.05 24,07 37 .26 6.81
1967 33.67 13.80 3.97 27.60 b1.12 7 .87
1968 33,36 17 .24 4,12 30,18 51 .44 8.48
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TABLE XXIw=CGontinued

o b o e st

94

National

M
3 Income
(1+2) (1+2+3) {(1+2+4) {1424+43+4) (5¢2)
~ DENMARK (Billions of Kroner)
15.995 18.30 47.95 3%.00 53.65 0.7 39 §5.533
20.925 20.55 53.97 37.51 70.93 .702 55.334
22.396 23.96 62.96 42.96 B1.96 .623 60.92
23.592 24,92 67 .14 45,76 87 .98 637 65.979
26.7398 28.18 76,51 51,44 99,77 .659 71.579
DOMINICAN REPUBLIC (PBillions of Pesos)
.2020 .1363 C21hL L1671 L2452 2,897 .885
1448 1542 +2306 .1895 .2659 s s +799
.1608 Sk .2265 .1897 2721 2.739 .864
.1867 454 .2868 .1986 .3%00 2.625 .B98
.2008 1671 3442 «23973 4165 2.729 .960
ECAUDOR (Billions of Sucres)
3.245 3.1357 6.557 3.701 7.101 2.557 16.083
3.618 2.931 6.356 3.536 6.961 3.261 17 .489
3.726 3.426 7.076 4.139 7 .789 2.850 19.276
L.o41 3.848 8.047 4.739 8.938 2.799 20.994
4,257 L LLh - 9.476 5.639 10.671 2,875 22.787
EL SALVADOR {Billions ef Colones)
Ry 7 .267 .068 455 .855 2.326 1.610
.529 .290 .716 JAu92 .918 2,205 1.707
. 521 .279 756 « 509 .986 2.529 1.826
. 567 .280 .768 514 1.002 2.812 1.925
.585 .303 .802 . 546 1.045 2.445 2.004
FINLAND (Billions of New Markkaa)
4,984 2.956 12.431 11.116 20.591 1.078 18.771
5.496 3.104 13.753 12,308 22.957 1.175 20,560
5,824 3.293 15.318 13.736 25,761 1.239 22,029
6.358 3.340 17.117 L1775 28.552 1.309 23,723
8.355 4.295 18.974 17 .051 31.730 1.092 26,424
GREECE (Billions of Drachmas)
15,5 32,78 50.98 61.58 79.78 407 129.%
16.1 36.92 57 .88 67.83 88.79 L35 14s5.4
22.4 42,79 66.86 80.05 104.12 12 159.3
23.0 51.44 79.04 92.56 120,16 JLL2 170.1
22.5 54,72 84.90 106.16 136.34 0.%397 179.4
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TABLE XXI--Continued

ey ———
P~ . ——

-

Claims Personal

Year Currency Demand Deposits Bank

Outside {2) on Savings Debits

Banks Private Govern=- Private Deposits

ment Sector
(1) A3} (&) {5)

GUATEMALA (Billions of Quetzales)
1964 0.0721 0.0178 0.0179 0.1385 0.0826 0.1057
1965 L0767 .0198 L0234 .1520 0974 .1170
1966 .0811 .0188 .0150 1676 0110 13541
1967 .0824 0207 0091 .1970 L0124 L1343
1968 .083% .0198 .0078 .22136 .0139 1541
HONDURAS (Billions of Lempiras) .
1904 .0L5 .04 36 L0089 L0778 0387 L0887
1965 .051 0541 .0012 L0941 0455 <1045
1666 054 .0531 0017 .1153 0577 .1195
1967 .056 0646 .0022 L1427 .0697 .1376
1568 .061 .0725 0016 1734 0583 .1639
TCELAND (Billions of Kronur)
1964 . 740 1.415 .083 6.629 L.983 1.978
1965 .970 1.710 .863 8.288 6.196 2.452
1666 1.039 1.793 894 9.693 7.183 2.953
1967 .968 1.637 .683 10.055 7.799 3.079
1968 .956 1.933 .G51 11.496 8.417 - 3,293
INDIA (Billions of Rupees)
1564 26.61 12.22 .65 22.96 13.30 154.90
1965 28.65 14,14 .59 26.29 22,18 17 .08
1966 30.08 16.37 .66 30.55 25.58 19.00
1667 32.10 18.50 .60 34.28 27 .95 20.56
1968 33.72 19,27 .70 39.10 32,67 22.77
ISRAEL (Billions of Israel Pounds)
1564 . 590 1.117 . 254 1,210 .709 1.542
1965 657 1.242 130 1,386 .871 1.844
1866 .751 1.251 .Ok8 1.720 1,147 2.005
1967 . 966 1.573 «561 2,360 1.960 1.967
1968 1.092 1,807 027 3.094 2.823 2.310
ITALY ({(Hundred Billions of Lire) _
1964 38.46 84.63 . e s 158544 125.93 52.09
1965 41.89 101.01 .o a 176,03 144.53 53.35
1966 45,68 116.21 . e e 201.79 165.03 64,34
1967 50.55 136.10 v o » 237 .48 184,17 69.69
1968 52,62 156,12 + s e 266.72 204,30 78.27
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Exports My M2 MB My, A National
Income
(142) (14243) (1+2+44) (1424344} (5¢2)
GUATEMALA (Rillions of Quetzales) _

0.1651 0.1073 0.2463 0.1904 0.3289 2.960 1.133
.2235 .1200 .2720 L2174 . 3694 2.702 1.153
.2635 .1149 .2825 1259 «2935 3.967 1.211
.2372 .1122 .3092 L1246 . 3216 %.506 1.254
.2689 .1110 « 3346 .1249 .3485 5.58%3 1.343

HONDURAS (Billions of Lempiras) _ .
.2019 .098 L1760 .137 .215 1.689 .307
« 27730 .106 .200 .151 .2ks 1.889 .894%
. 3085 .108 .223 .165 .281 2.180 .9%6
. 3348 .122 .265 .192 «335 2,059 1.012
.3865 .1135 . 306 .233 L04 2,211 1.076
ICELAND (Billions of Kronur)

6.983 2.838 9.467 7.821 14.450 942 13.218

8.262 3.543 11.831 9.739 18.027 952 15.091

8.998 3.726 13.416 10.909 20.869 1.098 17.534

7.705 3.288 13.343 11.087 21,142 1.327 17.405

9.510 3.840 15.336 12.257 23.753 1.141 < o s

INDIA (Billions of Rupees)
10.1 39.48 62.54 57.78 80.7% 1.157 201.0

9.5 k3.38 69.67 65.56 91.85 1.159 206.0

13.2 b7.11 77 .66 72.69 103.24 1.115 236.8

15.0 51.20 85.48 79.15 113.43 1.076 279.5

.« o e 53,69 92.79 86.136 125,46 1.140 286.0
ISRAEL ({(Billions of Israel Pounds) .

1.834 1.961 3.171% 2.670 3.880 1.12% 6.971

2.072 2.029 3.415 2.900 4.286 1.34Y4 8.436

2.419 2.056 3.776 3.2073 4.923 1.536 9,258

2.693 3.100 5.460 5.060 7.%20 .918 9.526

3.868 2.926 6.020 5,749 8.843 1.259 11.130

ITALY (Hundred Billions of Lire)
51.48 123.00 281.53 249.02 507 .40 .617  275.91
61.68 142.90 318.93 287 .43 463.46 .610 296.65
68.78 161.89 363.68 326,92 528.71 . 591 322,35
74 .42 186.65 424,13 370.82 608.30 v512 351.74
85,26 208,74 75,46 413.04 679.76 . 501 378.84
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Year Currency Demand Deposits Claims  Personal Bank

Cutside (2) on Savings Debits

Banks Private Governe Private Deposits

ment Sector
(1) (3) (4) (5)

JAMATCA (Billions of Jamaican Dollars)
1964 0.0226 0.0L50 0.0392 0.100k 0.0926 0.0628
1965 ,0238 .0398 .0376 .1270 L1044 0686
1966 0254 056 0364 .1350 .1220 .0764
1967 .0278 0476 .0338 14358 .1368 L0834
1968 .0316 .0634 0430 .17 138 1762 1048
JAPAN (Hundred Billions of Yen} . ) )
1964 19.87 67.17 1.97 236,51 128.18 245.39
1965 22.6% 80.23 2.72 273.73 151.07 271.58
1966 25.89 91.27 1.67 319.15 178.06 307.10
1967 31.1% 102.55 34,52 370,69 286.35 358.24
1968 35.95 115.60 k2.32 §21.63 335.48 L28.65
JORDAN (Billions of Dinars)
1364 .0230 L0167 L0257 .0294 L0138 ¢ o o
1965 .0263 .0207 0157 .0337 .0169 .012
1966 .0303 0257 .0163 .0397 0197 0182
1967 0515 0237 .0272 .0398 .0187 .0138
1968 .0635 L0244 0286 L0420 L0204 0127
KOREA (Billions of Won)
1964 2 .94 24,52 50.94 49.07 14.50 177 .4
1965 31.63 34.93 52.26 77.91 30.57 222.45
1966 42.90 43.49 66.25 110.64 70.08 260.02
1967 57 .61 64.72 79.39 210.26 128.90 355.22
1968 81.94 73.75 103.51 389.473 255,54 Lok.11
LIBYA (Rillions of Libyan Pounds)
196k L0245 .0201 L0402 .0280 L0100 0402
1965 .0336 .0331 0532 .0352 L0141 .0532
1966 L0477 .0L38 .0718 L0473 .01635 .0718
1967 .0610 .0602 ,08613 0542 .0198 .0863
1968 .0704 0870 .1209 .07 34 .0209 .1209
MEXICO (Billions of Pesos)
1964 12.00 15.51 . . . 22.13 22,02 52.00
1965 12.58 16.56 . o » 20.14% 25.92 59.85
1966 13.70 18.64 .« o o 22.53 27 .45 72.16
1967 14 .82 19,99 P 25.37 26,51 82.27
1968 16.75 23.65 o o 27.02 27 .23 93.99
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W

Exports My Mo M4 My, v National
Income
(1+2) {1+2+3) (1+2+4) (1+2+3+4) (542)
JA“AICA {Billions of Jamaican Dollars) _
0.2180 0.105 0.210 0.198 0.302 0.7 54 0.459
. 2360 .101 «228 .205 332 .886 «530
«2598 .107 242 $229 . 364 +931 .566
.2650 .109 .255 246 «391 1.024 .605
. 3066 .138 .311 314 188 . 984 665
JAPAN (Hundred Billions of Yen) -
28.02 89.01 325.52 217 .19 453.70 3.549  227.52
k.52 105.59 379.32 256.66 530.39 3.274 254,30
40.33 118.83 437 .98 296.89 616.04 3.304 291.81
43.15 168.21 538.90 454,56 825.25 2.613 345,05
53.53 193.87 615.50 529.35 950.98 2.714 408.17
JORDAN (Billions of Dinars}
L0246 .065 094 .079 .108 e s e 3]
.0285 .062 .096 .079 .113 «3%0 157
.0321 .072 .112 .092 131 433 .158
0277 102 J142 .121 .160 .271 .182
.02813 .116 .158 136 .178 .239 171
KOREA (Billions of Won)
2.1 100.40 159.47 114.90 173.97 2.351 627 .0
68.6 118.82 196.73 149.39 227 .30 2.551 713.1
106.8 152.64 263.28 222,72 333.36 2.369 501.9
1446 201.72 411.98 330.62 540,88 2.45% 1069.9
209.3 259.20 6k8.63 514,74 904 .17 2.787 11328.7
LIBYA ({Billions of Libyan Pounds ) _
.2337 08% 112 094 o122 666 W271
2992 .119 .155 134 .169 .616 . 384
. 3704 .165 212 .181 « 229 .610 L479
L4310 .207 .261 .227 .281 +589 574
.6797 .278 . 351 .299 372 . 581 .798
MEXICO {Billions of Pesos)
22.5 27 .51 4G.64 49.53 71.66 3.39 203.2
24 .7 29.14 49.28 55.06 75.20 3.61 219.6
26.9 32.34 54.87 59.88 82.41 3.87 246.2
27 .0 34,81 60.18 61.32 86.69 .11 272.7
31.1 50.40 67 .42 67 .63 94,65 3.97 . e e
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Currency Demand Deposits

r——

p—

Year Claims Personal Bank

Qutside {2) on Savings Debits

Banks Private Govern~ Private Deposits

ment Sector
(1) {3) (&) (5)

NETHERLANDS (Billions of Guilders)
1964 717 8.25 0.66 B.15 5.19 11.15
1966 8.55 9.76 «33 10.70 7 J4h 13.12
1967 . 8.82 10.62 .78 13.21 9.67 14,34
1968 8.97 12.65 .39 15.61 11.31 16.27
NEW ZEALAND (Rillions of New Zealand Dollars) _
1964 .1582 1.0202 .0356 J48L0 .1252 “1.5442
1965 .1608 .9501 .0284 . 5481 .1377 1.6732
1966 .1600 .9918 .0352 . 5818 .1518 1.7634
1967 .1532 .9513 .0357 . 5879 1611 1.8545
1968 .1545 L9145 0324 6625 .1738 2.0194
NICARAGUA (Billions of Cordobas}
1964 . 1854 L2749 .0570 .5595 .0791 .0165
1965 .1979 « 3394 +0920 .7128 .1231 7485
1966 W 2272 «3379 .0709 .B856 L1734 .8322
1967 2224 .3183 .0278 1.007 .2109 .9264
1968 . 2086 .2990 .0ko6 1,102 .2312 . 9864
NORWAY (Billions of Kroner)
1964 4.67 8.60 2.75 17 .25 15.00 2.68
1965 5.05 9.26 2.65 18.48 16.64 2.97
1966 5.42 10.03 2.55 20.54 18.09 3.14
1967 5.83 10.64 3.52 22.38 20.11 3.51
1968 6,14 12.95 3.00 24 .34 22,24 3.67
PAKISTAN (Billions of Rupees)
1964 5.025 3.343 . 521 5.7 59 3.286 2.269
1965 5,498 3.578 495 7.075 3.808 2.479
1966 6.098 k.420 A64 8.042 4.818 2.858
1967 5.843 4,282 +539 9.350 5.615 3.282
1968 6.499 L,592 607 9.951 6.747 3,707
PHILIPPINES (Billions of Pesos) _ _
1964 1.325 1,500 w552 L.%80 2.583 G.379
1963 1.483 1.584 734 L.,684 2,718 h.777
1966 1.543 1.828 679 5.342 3.479 5.534
1967 1.756 2,027 .827 6.464 L. 461 6.884
1968 1.777 2.204 0.797 7 .00Q 5,197 8.805
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M

Exports M; Mo H3 Mk v National
Income
(1+2} (1+2+3) (1+2+4) (1+2+3+4) (5+2)
NETHERLANDS (Billions of Guilders)
28,125  16.08 24023 22,27 30.52 1.251 51.079
30.934 17 .52 27 .14 24,27 33.89 1.206 56.949
32.843 18.64 29.34 26.08 36.78 1.300 61.568
34,730 20.22. 33.43 29.89 43.10 1.257 67 .560
39.060 22.01 37 .62 33,32 48.93 1.247 74,000
NEW ZEALAND (Billions of New Zealand Dollars)
. 835 1.21% 1.698 1.339 1.823 1.5562 2.997
.832 1.139 1.687 1.277 1.825 1.709 3.230
.884 1.187 1.768 1.920 2,502 1.717 3.33%
.856 1.1%0 1.728 1.301 1.889 1.878 3.459
1.108 1.101 1.763 1.275 1.937 21,132 3.697
NICARAGUA ({Billions of Cordobas)
1.106 +517 1.076 . 596 1.155 1.857 3.330
1.177 629 1.342 752 1.465 1.735 3.571
1.167 .636 1.521 .809 1.695 2.035 3.722
1.244 . 568 1.575 779 1,786 2,676 k.o27
1.316 . 548 1,650 »779 1.881 2.904 4,219
NORWAY (Billions of Kroner)
18.612 16.02 33.27 31.02 L8.27 . 236 34,805
20.367 16.96 35.44 33.60 52.08 .2Lg 38.649
22,067 18.00 38.54 36.09 56.63 .2hg 41.80k
24 .839 19.99 42.37 Lo.10 62.48 247 Lbs5,864
27.651 22,09 46.43 L4 .33 68.67 . 230 49,119
PAKISTAN _(Billions of RuEeesz
2.975 .889 14, 12.175 17.93% . 587 42,459
3.158 9.571 16.646 13.379 20.454 .508 46,309
3.231 10.982 19.024 15.800 23.842 .585 54,148
3.230 10.664 20.01% 16.279 25.629 .680 57 .406
3,318 11.648 21,599 °  18.395 28,346 .713 63.054
PHILYPPINES (Billions of Pesos)
3.073 3.456 7.9%82 6.039 10.525 2.05% 16,5006
3.691 3.801 8.485 6.519 11.203 2.060 17.794
4,546 4,050 9.392 7.529 12.871 2.207 19.562
L4.,697 4,610 11.074% 9.071 15.535 2.412 21.499
4.4k9 4.778 11.787 8.975 16.984 2.934 23.575
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TABLE XXI-«Continued

-

Year Currency Demand Deposits Claims Personal Bank

Qutside {2) on Savings Debits

Banks Private Governe Private Deposits

ment Sector
(1) {3) {&) (5)

PORTUGAL (Billions of Escudos) .
1564 17 .52 46.30 2.48 54,62 13.95 12,13
1965 19.65 48.67 - 4.93 63.71 20,11 14,68
1966 19.85 52,81 5.19 71,18 23.58 16.38
1967 20.34 56.95 5.54 77.93 30.68 17.60
1968 19.27 64.88 4.83 89.94 38.31 20.52
SIERRA LEONE (Billions of Leones)
1964 L0134 .0071 .0023 .0156 .0101 P
1965 01k 0062 .0005 0152 .0109 .0253
1966 L0144 L0072 .0009 L0148 L0117 L0254
1967 L0143 .0070 .0021 .0149 .0117 .0266
1968 .0178 .0083 .00136 L0143 L0141 .0329
SOUTH AFRICA (Billions of Rand)
1964 . .303 1.125 .116 1.523 2.776 5.500
1965 .323 1.136 .065 2,121 3.357 5,879
1966 . 356 1.244 $252 2.230 3.6Lk9 6.268
1967 .382 1.371 243 2.515 3.914 7.148
1968 L04 - 1,649 «557 2.792 L.343 8.619
SPAIN ({Hundred Billions of Pesetas)
1364 1.317 2.520 .838 5.067 .10k 2,231
1665 1.511 2.939 1.086 6.393 L.927 2,786
1966 1.752 3,211 1,390 7 460 5.725 3.300
1967 1.989 3.694 1.697 8.765 6.722 3.631
1968 2.180 §,172 2.045 10.715 8.327 L.250
SWEDEN (Rillions of Kronor) _
1964 8+50 8.84% e o s 2k .55 50.99 52.93
1965 808? 9055 . . . 2? 081 5’4’-1"0 61‘.39
1966 9.49 10.71 . o e 30.50 59,21 90.85
1967 10.21 11.93 . o e 35.42 66.57 107 .63
1968 10.74 13,66 .« o o 40.68 7l Ll g8.92
SWITZERLAND (RPillions of Francs)
1964 1¢.33 18.01 .80 54,97 14.50 25.1%
1965 10.71 18.72 .81 59,62 14.91 31.33
1966 11.37 19,17 .84 64,32 15.10 40.91
1967 12.09 20.71 .88 70.55 16.28 53.68
1968 13.03 23.85 0.87 78.65 18.96 76.61
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Exports My Ms M3 My v National
Income
(1+2) {1+2+3) (1+2+4) {1+4243+4) (5¢2)
PORTUGAL {Billions of Escudos) )
2347 56 . 30 120.92 80.25 134.87 248 BL.6
27.7 72.35 136,06 $3.00 156.17 .278 93.6
30.7 77 .85 149,03 101.43 172.61 .282 101.9
34,5 82.83 160.76 113.51 191.%4 .281 113.6
34 .4 87 .89 177 .92 126.29 216.23 .298 123.5
SIERRA LEONE (Billions of Leones} -
0741 .022 .038 o L032 L0438 .« o+ e . 204
0745 .020 .036 .031 046 3.776 214
0684 .022 .037 034 049 3.135 .223
0651 .023 .038 035 .050 2.923 232
0942 .029 LOLL 043 . 058 2.764 .259
SOUTH AFRICA (Billions of Rand)
1.977 1.5 3.007 « 320 5,843 L.431 6.066
2.010 1.524 3.645 4.881 7.002 4.895 6.630
2.141 1.852 4.082 5.501 7.731 4.189 7.213
2.319 1.996 h,s511 5.910 8.425 L.,428 7.989
2.545 2.610 5.402 6.953 9.745 3.907 8.510
SPAIN _(Hundred Billions of Pesetas) .
1.285 4,075 9.742 - 8.779 13.846 L6004 9,462
1.425 5.536 11.929 10.463 16.856 .692 11.782
1.739 6.353 13.813 12.078 19.538 717 12,746
1.801 7 + 380 16,145 14.102 22.867 673 14.008
2.325 8.397 19.3112 16.724 27 439 .683 15.129
SWEDEN (Billions of Kronor)
22.9 17.34 §1.89 68.33 92,88 5,987 86.051
24.6 18.42 46,23 72.82 100.63 6.742 94 .636
26.3 20.20 50.70 79.41 109,91 8.482 102.351
28.0 22.1% 57 + 56 88.71 124,13 9,021 109.857
30.1 24,40 65,08 98,84 139,52 7.2k1 115.593
SWITZERLAND Billions of Francs —
15.930 29,1 .11 3. 98,01 1.336 46.570
18.100 30.24 89.86 5,15 104,77 1.604 50.145
19.890 31.38 95.70 46,48 110.80 2.044 54,015
21.275 33.68 104,23 k9.96 120.51 2.486 57 . 500
24,060 37 .75 116.4%0 56,71 135.36 3.099 61.670
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Year Currency Demand Deposits Claims Personal Bank

Outside on Savings Debits

Banks Private Govern=- Private Deposits

ment Secter
(1) (3) (4) {(5)

THAILAND (Billions of Baht)
1964 7 « 29 3.56 3.37 10.55 9.01 12.20
1965 8.18 4.48 4,55 12.61 10.08 1%,730
1966 9.44 5.17 6.91 14.70 13.43 18.51
1967 . 9.91 5.61 7.16 17 .04 16.33 22,85
1968 10.69 6.31 6,24 19.81 19.31 25.09
UNITED STATES (Billions of U. S. Dollars)
1664 35.1 126,55 7.620 174.9 279.4 385.1
1965 37.2 135.9 6.468 201.1 311.7 §27.9
1966 39.2 139.5 5.616 218.1 330.0 hgs5.3
1967 41.3 150.6 6.723 234.5 371.8 556.6
1963 43,7 160.1 6.103 264.9 402.0 665.6
VENEZUELA (Billions of Bolivares) N o
1964 1.430 2.822 .858 5.379 2.57Pp 7 .201
1965 1.570 3.065 655 6.033 2.817 8.239
1966 1.679 3.163 676 6.186 2.773 8.821
1967 1.816 3.674 .871 6.733 3.300 9.792
1968 1.983 3.924 .916 7 497 3.796 10.610
WEST GERMANY (Billions of Deutsche Mark)
1364 27 .3 39.5 67 .G 199.6 102.5 161.3
1965 29.6 42.9 69.0 224.9 119.8 179.7
1966 30.8 43.0 75.1 244 .3 139.7 198.7
1967 31.4 kg.7 79.1 259.4 161.6 209.4
1968 32.6 554 100.5 335.2 196.2 25%.0
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Exports My Ms M3 My A4 N;tiona
ncome

(1+2) (1+2+3) {1+2+4) (L+2+3+4) (542}

THATILAND (Billions of Baht)

13.69 15,22 24,77 23.23 33.78 1.766 52.83
15.09 17.21 29.82 27.29 39.90 1.583 67.97
18.83 21.52 36.22 34.95 49.65 1.532 80.79
20.66 22,68 39.72 39.01 56.05 1.789 86.43
. e 23.24 h3,05 42,55 62.36 1.999 . o »

UNITED STATES ({(Billions of U. S. Dollars}) _

T 32,1 172,22 357 .12 ¥51.62 626.52 2.808  521.7
33.8 179,56 380.66 491.26 692,36 3.005 568.4
37.7 184,31 Bo2.41 514.31 732.41 3.513 625.1
39.9 198.62 £33.12 570.42 804.92 3.537 659.0
43,6 209.90 474 .80 611.90 876.80 L.004 719.8

VENEZUELA ({Billions of Polivares) —
11.364 5.110 10.889 7 .686 13.065 1.956 27 244
11.264 5.290 11.323 8.107 14.15%0 2.214 28,765
10.896 '5.518 11.704 8.291 1h4.477 2.297 30.256
11.546 6.1361 13.094 9.661 16.394 2.154 32,147
11.762 6.823 14,320 10.619 18.116 2.192 34 .984

WEST GERMANY (Billions of Deutsche Mark)

81.0 135.2 334,38 237 .7 537.3 1.501 316.5
88.6 141.8 366.4 261.3 486.2 1.605 5.k
99.9 148.9 393.2 288.6 532.9 1.682 364,7
108.0 - 160.2 419.6 321.8 581,2 1.625 363.7

121.7 188.5 523.7 384 .7 719.9 1,629 Lok.9




APPENDIX B

NOTES TO APPENDIX A

All figures were taken from International Financial Sta-

tistics, 1969, published yearly by the International Monetary
Fund. Numbered items below refer to numbered columns in Table

XXI, Appendix A.

Australia

1., Treasury coin issues are included with currency out-
side banks.

2, 1Includes private and government demand deposits at
deposit money banks only.

3. Refers to domestic credit outstanding against the
private sector.

4. Includes time and savings deposits at deposit money
banks and savings banks.

5+ The monthlf average of bank debits to private sector

accounts only.

Austria
1. Treasury currency issues are conSolidated with cur=
rency outside banks. '

2. 1Includes private sector demand deposits at deposit

money banks and government deposits at the National Bank.
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3. Refers to domestic credit outstanding against the
private sector.

4. Includes time and savings deposits in deposit money
banks only.

5. The monthly average of bank debits.

Bolivia

l. Treasury currency issues, if any, are not mentioned.

2, Refers to private sector demand deposits in the central
bank, and in commercial and development banks. Government
deposit figurés were taken from those found in specialized
banks and the central bank.

3. Domestic credit outstanding to the private sector.

4. 1Includes time and savings deposits at commercial banks
only.

5. Refers to the monthly average of bank clearings.

Brazil

1. Refers to currency ocutside banks. Treasury currency
issues are not mentioned.

2, Includes only demand deposits with the monetary author=
ities and at commercial banks. Government deposits were not
listed separately.

3. Refers to domestic credit outstanding against the
private sector.

4. Time deposits at commercial banks only.

5. Refers to the monthly average of bank clearings.



Canada

1. Includes treasury currency issues as well as currency
outside banks.

2. Private sector and government demand deposits at come
mercial banks only.

3. Refers to domestic credit outstanding against the
private sector.

4. Time deposits at commercial banks only.

5. The monthly average of bank clearings.

Ceylon

1. Treasury coin and currency issues are included with
currency outside banks.

2. Includes private sector deposits at commercial banks
only, and government deposits at the central bank and commer=-
cial banks.

3. Refers to domestic credit outstanding against the
private sector.

4. Refers to time and savings deposits at commercial
banks, Post O0ffice deposits, and Ceylon Savings Bank deposits,

5. The monthly average of bank debits.

Chile
1. Currency outside banks only. Treasury currency issues

are not listed.
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Refers to private sector demand deposits at deposit

money banks and government deposits at the central bank, as

well as

3.
4,

deposit money banks.
Domestic credit outstanding to the private sector.

Includes time and savings deposits at deposit money

banks only.

5-

are not

2,

The monthly average of bank debits.

Republic of China
Refers to currency outside banks., Treasury issues
mentionad.

Includes private sector demand deposits at commercial

banks, and government deposits at the Central Bank of China

and commercial banks.

3.
private
L,
mercial
Bank of

5-

1.
only to

2,

Refers to domestic credit outstanding against the
sector.

Includes time and foreign currency deposits of com-=
banks, and time and savings deposits at the Central
China and "other financial institutions."

Refers to the monthly average of bank clearings.

Colombia
Treasury currency issues are not mentioned. Refers
currency outside banks.

Includes private sector demand deposits at commercial

and development banks, and government demand deposits at the

Bank of

the Republic only.
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3+ Domestic credit outstanding against the private sectoer.
4. Refers to time and savings deposits at commercial and
development banks.

.5. The monthly average of bank clearings.

Costa Rica

1. Refers to currency outside banks only. Treasury cure
rency issues, if any, are not listed.

2. Includes private sector demand deposits at commercial
banks, and government deposits at central banks.

3+ Refers to domestic credit less credit to government
and official entities.

4. Time and savings deposits at commercial banks only.

5. The monthly average of bank clearings.

Denmark

1. Treasury coin and currency issues are included with
currency outside banks.

2. Private sector demand deposits at commercial and sav-
ings banks and Post Office checking deposits, and government
demand deposits at the National Bank.

3. Refers to the domestic credit outstanding against the
private sector.

4. Refers only to time deposits at commercial and savings
banks.

5. The monthly average of bank debits.
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Dominican Republic
J. Treasury currency issues, if any, are not mentioned.
Includes only currency cutside banks.
2. Refers to private sector and government demand deposits
at commercial banks only.
3. Domestic credit outstanding against the private sector.
4. Includes time deposits at commercial banks only.

5. Refers to the monthly average of bank clearings.

Ecuador

1. Refers only to currency outside banks. Treasury
issues, if included, are not listed. .

2., Refers to government demand deposits at central banks
only, and private sector demand deposits at central banks and
development banks.

3. Domestic credit outstanding against the private sector.

L, Includes time and savings deposits at private banks
only.

5. Refers to the monthly average of bank clearings.

El Salvador
1. Treasury currency issues are consolidated with cur=
rency cutside banks.
2. Includes private sector demand deposits at deposit
money banks and Central Reserve Bank, and government deposits

at the Central Reserve Bank.
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3. Refers to domestic credit outstanding sgainst the
private sector.
4. Time deposits at deposit money banks only.

5. The monthly average of bank debits

Finland

1. Treasury currency issues are consolidated with cur=-
rency outside banks.,

2, Refers to private sector demand deposits and unused
overdrafts at Bank of Finland and deposit money banks. Also,
includes government deposits at the Bank of Finland and deposit
money bgnks, and government lending funds at savings banks
and credit societies.

3. Domestic credit outstanding against the private sector.

4. 1Includes time and savings deposits at deposit money
banks and consumer credit cooperatives.

5. Refers to the monthly average of bank clearings.

Greece
1. Treasury coin and currency issues are consolidated
with currency outside banks.
2. Refers to private sector demand deposits at the Bank
of Creece, commercial banks and development banks, and govern-
ment demand deposits at the_Bank of Greece c¢cnly.

3. Domestic credit outstanding to the private sector.
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4. Refers to restricted deposits at the Bank of Greece
and savings deposits at commercial banks.

5. The monthly average of bank clearings.

Guatemala

1. Treasury currency issues, if included, are not men=
tioned. Refers only to currency outside banks,

2. Includes private sector demand deposits at depostit
money banks and the Bank of Guatemala, and government deposits
at the Bank of Guatemala,

3. Domestic credit outstanding against the private sector.

4., Refers to time deposits at deposit money banks, and
time and savings deposits at development institutions.

5. The monthly average of bank clearings.

Honduras

1. Refers to currency outside banks. Treasury issues,
if included, are not mentioned.

2. Includes private sector demand depcsits at central
banks and commercial banks, and government deposits at the cen-
tral banks only.

3. Refers to domestic credit outstanding against the
private sector.

4. 1Includes time, savings and foreign currency deposits
at commercial banks.

S. The monthly average of bank clearings.
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iceland

1. Treasury currency issues are consolidated with currency
outside banks.

2, Refers to private sector and gevernment demand de~
posits at central banks and commercial banks.

3. Domestic credit outstanding to the private sector.

4. Refers to savings deposits at commercial and savings
banks.

5. The monthly average of bank clearings.

India

1. Treasury currency issues are included with currency
outside banks.

2. Refers to private sector demand deposits at commercial
and cooperative banks, and government deposits at the Reserve
Bank only.

3. Domestic credit outstanding to the private sector.

L. Refers to savings deposits at commercial and coopera=-
tive banks and Post Office savings deposits.

5. The monthly average of bank clearings.

Israel
1. Refers to currency cutside banks. Treasury currency
issues, if included, are not mentioned.
2. Refers to private secéor demand deposits at deposit
money banks, and government demand deposits at the Bank of

Israel.
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3. Domestic credit outstanding against the private sector.
L, Includes time deposits at deposit money banks only.

5. The monthly average of bank debits.

Italy

1. Treasury currency issues are included with currency
outside banks. '

2. Refers to private sector demand deposits at commer~
cial and savings banks, and Post Office checking deposits,
Government demand deposits were not listed separately.

3. UDomestic credit outstanding against the private sector.

4. Refers to savings deposits at commercial and savings

banks, and Post Office savings deposits.

5. The monthly average of bank clearings.

Jamaica

1. Treasury currency issues, if included, are not men=
tioned. 1Includes currency outside banks only.

2., Refers to private sector demand deposits at deposit
money banks, and government demand deposits at deposit money
banks and with the monetary authorities.

3. Domestic credit outstanding against the private sector,

4. Refers to time and savings deposits at deposit money
banks only.

5. The monthly average of bank debits.



Japan

1. Treasury currency issues are consolidated with cure
rency outside banks.

2. Refers to private sector demand deposits at deposit
money banks, and government demand deposits with monetary
authorities and "other financial institutions." Beginning in
1967, government demand deposits were also inciuded at "special-
ized credit institutions."

3. Domestic credit outstanding against the private sector.

4., Refers to time deposits at deposit money banks, and
time and savings deposits at "other financial institutions.,"
Beginning in 1967, also included time and savings deposits at
"specialized credit institutions."

5., The monthly average of bank debits.

Jordan

1, Treasury currency issues, if any, are not mentioned.
Refers to currency outside banks only.

2. Includes private sector demand deposits at commer-
cial banks, and government demand deposits at central banks
and commercial banks.

3. Refers to domestic c¢redit outstanding against the
private sector.

4., Time and savings deposits at commercial banks only.

5. The monthly average of bank debits.



1.

outside

2,

116

Korea
Treasury currency issues are included in currency
banks.

Includes private sector demand deposits at deposit

- money banks only, and government demand deposits at the Bank

of Korea in addition to government lending funds at deposit

money banks and the Reconstruction Bank.

3.
private

1&.
5.

1.

Refers to domestic credit outstanding against the
sector.
Time and savings deposits at deposit money banks only.

The monthly average of bank debits.

Libya

Treasury currency issues, if any, are not mentioned.

Refers to currency outside banks only.

2,

Refers to private sector and government demand de=-

posits at commercial banks and the Bank of Libya.

3.
uo

only.
5.

1.

tioned.

Domestic credit outstanding against the private sector.

Includes time and savings deposits at commercial banks

The monthly average of bank debits.

Mexice
Treasury currency issues, 1f included, are not men-

Includes currency outside banks only.
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2. Refers to private sector demand deposits at deposit
money banks and savings banks. Government demand deposits are
not listed separately.

3. Domestic crédit outstanding against the private sector.

4, Includes time deposits at savings and deposit money
banks and "other financial institutions.”

5. The monthly average of bank debits.

Netherlands

1. Treasury currency issues are consolidated with cur-
rency outside banks.

2, Includes private sector demand deposits at commercial
banks and "other money creating institutions,” and government
demand deposits at the Netherlands' Bank only.

3, Refers to domestic credit outstanding against the
private sector.

%. 1Includes time and savings deposits at commercial
banks, and time, savings, and foreign currency deposits at
"other money creating institutions."

5, The monthly average of bank debits.

New Zealand
1. Treasury currency issues are consolidated with cur-~

rency outside banks.
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2, Refers to private secter demand deposits and unused
overdrafts at Trading Banks, and government demand deposits
at the Reserve Bank only.

3. Domestic credit cutstanding against the private sector.

4., Includes time deposits at Trading Banks, Post QOffice
deposits, Trustee Savings Bank deposits and Private Savings
Bank deposits.

5. The monthly average of btank debits,

Nicaragua

l. Treasury currency 1lssues, if any, are not mentioned,
Includes only currency outside banks.

2. Refers to private sector demand deposits at commer-
¢ial banks and government demand deposits at the Central Bank
only.

3. Domestic credit outstanding against the private sector.

4. Includes time deposits at commercial banks only.

5. The monthiy average of bank debits.

Norway
1. Treasury currency issues are included in currency
outside banks.
2. Refers to private sector unused overdrafts and demand
deposits at commercizl and savings banks in addition to Post
Office demand deposits. Also includes government demand de=-

posits at the Bank of Norway and Post Office.
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3. Domestic credit outstanding against the private sector.
4. Refers to time and foreign currency deposits in com=
mercial and savings banks, and Post O0ffice time deposits.,

5. The monthly average of bank debits.

Pakistan

1., Treasury currency issues are consolidated with cur=-
rency outside banks.

2., Refers to private sector demand deposits at Scheduled
Banks and Cooperative Banks, and government demand deposits at
Scheduled banks and the State Bank.

3. Domestic credit cutstanding against the private sector.

L, 1Includes time deposits at Scheduled Banks, time and
savings deposits at Cooperative Banks, and Post Office Savings
deposits.

5. The monthly average of bank clearings.

Philippines

1. Treasury currency issues are consolidated with cur-
rency outside banks,

2, Includes private sector demand deposits at commers
cial banks plus unused overdrafts, and government deposits at
central and commercial banks.

3. Domestic credit outstanding to private sector.

4, Refers to time and savings deposits at commercial

banks, development banks, and savings banks.
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5. The monthly average of bank debits to private sector

accounts only.

Portugal

1. Treasury currency issues are consolidated with cur-
rency outside banks.

2., Includes private sector demand deposits at commere
¢ial and savings banks, and government'deposits at the Bank of
Portugal.

3. Domestic credit outstanding to the private sector.

4. Refers to time and savings deposits at commercial
banks and savings banks.

5. The monthly average of bank clearings.

Sierra Leone

1. Treasury currency issues, if any, are not mentioned.
Includes currency outside banks only.

2. Refers to private sector demand deposits at commer-
cial banks, and government demand deposits in the Central Bank
and commercial banks.

3. Domestic credit outstanding against the private sector.

4. Includes time and savings deposits of commercial
banks, and Post 0ffice Savings deposits.

5. The monthly average of bank debits.
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South Africa

1. Treasury currency issues are consolidated with cure
rency outside banks.

2, Includes private sector demand deposits at deposit
money banks, and government demand deposits at the Reserve Bank
and deposit money banks,.

3. Domestic credit outstanding against the private sector.

4. Refers to time and savings deéosits of building
societies, building societies' shares, Post Office Savings
Bank deposits, and time and savings deposits of deposit money
banks.

5. The monthly average of bank debits.

Spain

l. Treasury currency issues are included with currency
ocutside banks.

2. 1Includes private sector demand deposits at commer-
cial and savings banks, and government demand deposits with
monetary authorities in addition to government lending funds
in credit institutions.

3. Refers to domestic credit outstanding against the
private sector.

4. Includes time deposits, savings deposits, and foreign
currency deposits at commercial and savings banks.

5. The monthly average of bank clearings.
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Sweden

1. Treasury currency tssues are included with currency
outside banks.

2. Refers to private sector demand deposits at commer=
cial banks and specialized credit institutions. Government
demand deposits are not listed separetely.

3. Domestic credit outstanding against the private sector.

L. Includés time deposits at Bank of Sweden, time and
savings deposits at commercial banks, and savings deposits at
savings banks.

5. The monthly average of bank clearings.

Switzerland

l. Treasury currency issueg are consolidated with cur~
rency outside banks.

2. Refers to private secfor demand deposits at deposit
money banks and Post Office checking deposits, and government
demand deposits at the National Bank.

3. Domestic ¢credit outstanding egainst the private sector.

4. 1Includes time and savings deposits at deposit money
banks only.

5. The monthly average of bank clearings.

Thailand
1. Treasury currency issues are consolidated with cure-

rency ocutside banks.
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2. Includes private sector demand deposits at deposit
money banks, and government deposits at the Bank of Thailand
and deposit money banks.

3. Refers to domestic credit outstanding against the
private sector.

4. Time and savings deposits of deposit money banks only.

5. The monthly average of bank debits.

United States

1. Refers to currency outside banks. Treasury issues
are not listed.

2. Includes private sector demand deposits at commer-
cial banks, and government demand deposits with the Federal
Reserve Banks and commercial banks.

3. Domestic credit outstanding toc the private sector.

4, Includes time deposits at commercial banks, and time
and savings deposits at savings institutions.

5. Refers to the monthly average of bank debits.

Venezuela
1. Treasury currency issues are consoclidated with cure
rency outside banks.
2. Refers to private sector demand deposits at commer=-
cial banks, and government deposits at central banks and com-
mercial banks.

3. Domestic credit outstanding to the private sector.
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4. 1Includes time and foreign currency deposits of com~
mercial banks, and time and savings deposits of Mortgage
Banks.

5. The monthly average of bank clearings.

¥est Germany

l. Treasury currency issues, if any, are not mentioned.
;ncludes currency outside banks only.

2., Refers to private sector demand deposits at deposit
moeney banks, and government deposits and government lending
funds at deposit money banks.

3. Domestic credit ocutstanding against the private sector.

4. Time deposits at deposit money banks only.

5. The monthly average of bank debits.



APPENDIX C

TABLE XXII

NATIONAL INCOME ESTIMATES FOR DEVELOPED COUNTRIES USED
IN DERIVING THE ESTIMATING EQUATIONS, 1964-1968
(Billions of Local Currency Units)

e ——

e i
— -

|

Estimating Equatiahss

1964; LogNI = 0.5652 + 0.9965LogMg + 0.0165LogV

1965: LogNI = 0.6085 + 0.9975LogMg + 0.0108LogV

1966: LogNI = 0.6195 + 0.9977LogM3 + 0.0138LogV

1967: LogNI = 0.6741 + 0.9976LogM3 + 0.0028kLogV

1968: LogNI = 0.6496 + 0.9975LogMg + 0.0010LogV

Country 1964 1965 1966 1967 1968

Australia 16.90 17.97 19.45 20.81 21.68
Austria 174.25 190.635 210.16 213.22 227,46
Canada 28,96 31.95 3k, 38 37 .00 %1.03
Denmark 48.33 s54.10 61.06 65.31 71.47
Finland 17.11 19.34 21.57 23.25 25,96
Italy ol146.64 | 26870.04 1 29685.84 | 3041L4.48] 33359.61
Japan 2290k . 45] 25429.44 ] 28817 .4k | 37024.28| 42232.68
Netherlands 33.181 36.54 39.29 Ly .37 48.09
Norway L2.25 L7 .42 50.30 57«53 62.03
Sweden 102.25 107.21 118.36 121.82 131.71
Switzerland 62.76 65.85 68.42 71.38 78.73
United State 587 .45 625.75 655.81 668.04 701.64
West Germany 312.06 340.57 373.43 393.25 456,09
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126

NATTONAL INCOME ESTIMATES FOR DEVELOPED COUNTRIES USED IN

DERIVING THE ESTIMATING EQUATIONS, 1964-1968,

WHERE EXPORTS WERE SUBSTITUTED FOR VELOCITY
(Billions of Local Currency Units)

Estimating Equations:

i

196%: LogNI = 0.6160 + 0.8559LogM3 + 0.1457LogE

1965: LogNI = 0.6547 + 0.8651LogM3 + 0.1365LogE

196631 LogNI = 0.6666 + 0.8802LogM5 + 0.1207LogB

1967: LogNI = 0.6741 + 0.8?89LogM3 + 0.1223LogE

1968: LogNI = 0.6633 + 0.9023LogM3 = 0.0980LogE

Country 1964 1965 1966 1967 1968
Australia 14.94 16.10 17.65 18.91 20.09
Austria 176.08 193.81 209.86 219,26 232.54
Canada 28.18 31.51 34,08 37.83 hi.72
Denmark 52.08 57 .58 6%.93 67 .43 73.17
Finland 16.93 19.06 21.25 22.65 25.80
Italy 27199.00 | 29661.62 | 32628.49 { 32898.78 | 35509.67
Japan 22046.49 | 24799.38 | 28071.44 | 36032.58 | 41503.74
Netherlands 39.42 42,88 ks.29 50.36 53.20
Norway 48.20 52,44 56.14 61.03 64.99
Sweden ol . 54 101.08 109.97 117 .84 127.74
Switzerland 61.97 65.49 68.19 71.39 78.56
United Statesf 5461.33 499.28 536.81 556,31 605.29
West Germany 318.99 345,64 379.58 400.64 L59.78
TABLE XXIV

NATIONAL INCOME ESTIMATES FOR UNDERDEVELOPED COUNTRIES
USED IN DERIVING THE ESTIMATING
EQUATIONS, 1964-1968

Estimating E
1964
1965:
1966
1967
1968

quations:

LogNI = 1.4750
LogNI = 1.4566
LogNI = 1.L340
Loghl = 1.,1722
LogNI = 1.3935

+ 4+ 4+ 4+

"0.6964LogMy

1.0090LogM,
1.0005Lo8M;
1.0095LogMy

+ 4+ o+

1.0111LogM;

0.1096LogV
0.1178LogV
0.1196LogV
0.1147LogV
0.1253Lo0gV
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TABLE XXIV--Continued
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M

——

A
A A—

Country 1964 1965 1966 1967 1968
Bolivia J k5 3.77 3.98 3.32 %.39
Brazil 20.51 33.31 43.41 21.51 82.71
Ceylon 8.35 8.71 8.49 7.77 9.73
Chile 9.20 13.74 19.57 16,28 o« o e
China 86.71 96.18 114,51 50.64 162,54
Colombia 50.25 59.07 67.00 31.72 84 .87
Costa Rica 3.42 3.64 3.84 5.89 4.87
Dominican

Republic 0939 e » o .962 1671‘.15 1007
Ecaudor 17.56 17 .99 19.92 15.17 24,20
El Salvador 1.65 1.76 1.75 .59 1.81
Greece 88.16 96.09 107 .80 33.53 124.59
Guatemala .759 826 . 890 2.88 952
Honduras . 582 .650 .677 2,27 .816
Icelend 11.48 13.91 15.17 i8.84 . e e
India 147.54 158,36 170.48 43.95 180.25
Israel 8.57 9.28 9.75 9.39 12.05%
Jamaica 478 U476 488 1.94 .619
Jordan . - . « 213} .252 76 . 317
Korea Lug. L2 541 .88 688.73 136.83 1102,.90
Libya .373 488 632 1,34 .988
Mexico 148.72 162,87 188.69 59.88 . s e
New Zealand 5.93 5,86 6.02 5.66 5,82
Nicaragua 2.86 3,37 3.54 6.19 3.38
Pakistan 28.94 30.29 33.62 16.68 35.96
Philippines 17.81 19.54 21.25 19.51 26.10
Portugal 146.06 154.68 165.55 37.08 175.55
Sierra Leone . s e 01?? 01?3 .916 0212"
South Africa 10.68 11.21 12.79 17.17 16,40
Spain 1271.49 | 1456.24 | 1720.01 193.53] 1992.65
Thailand 64 .51 73.95 90.97 35.54 v . e
Venezuela 25.37 27 .38 28.95 19.33 32.81




TABLE XXV

128

NATIONAL INCOME ESTIMATES FOR UNDERDEVELOPED COUNTRIES

USED IN DERIVING THE ESTIMATING EQUATIONS, 195#-1958,

WHERE EXPORTS WERE SUBSTITUTED FOR VELOCITY
(Billions of Local Currency Units)

—
—

Estimating Equations:

1964: LogNY = 1.5354 » 0.7025LogMy + 0.2917LogE

1965: LoeNI = 1.5726 + 0.9551LogM; + 0.0430LogE

1966: LogNI = 1.5286 + 0.6682LogM; + 0.3265LogE

1967: LogNI = 1.6924 -~ 0.0380LoeMy + 0.7316LogE

1968: LogNI = 1.4722 + 0.5852LogM; + 0.4111LogE

Country 1964 1965 1966 1967 1968
Bolivia 5.03 5.73 7.18 8.81 5.62
Brazil 16.76 36.98 34.16 15.07 48.99
Ceylon 8.53 8.73 8.65 8.11 8.65
Chile 7 .41 10.78 16.731 16.06 23.32
China 84.34 81.52 118.54 56.75 178.91
Colombia 36.81 bi.43 k8,23 25.60 58.00
Costa Rica 3.12 3.11 3.59 5.95 h,72
Dominican
Republic .710 .827 .6901 1508.81 . 850

Ecaudor 14,92 13.37 16.31 13.91 18,14
El Salvador 1.4%9 1.53 1.62 3.61 2.19
Greece. 118,45 13%.29 155.57 Ls.p2 151.39
Guatemala .603 674 .721 1.99 .859
Honduras + 575 .605 .738 2.55 1.07
Iceland 18.04 16.40 23.85 21.58 o v e
India 118.58 157.68 135.83 33.15 ¢ o o
Israel 8.94 g9.38 10.07 10.44 15.67
Jamaica .616 . 580 .686 2.14 1.09
Jordan 215 . 347 245 437 . 2Ly
Korea 359.33 L23.413 618.55 161.69 1071.16
Libya . 546 .677 1.02 3.08 1.27
Mexico 122.136 114.51 139.60 51.02 T
New Zealand 4.97 5.37 4.90 4,76 %.01
Nicaragua 3.09 4,56 3.67 6.25 4,21
Pakistan 28.92 38.64 32,21 11.47 29.12
Philippines 15.356 16.92 19.51 15.25 24,18
Portugal 224,03 261.06 254.90 59.45 233.03
Sierra Leone 158 .134 .156 .830 . 201
South Africa 7.82 7 .24 9.01 9.3k 14.12
Spain 1466.42 | 1745.07 1819.05 181.4%40 2128.55
Thailand 66.52 69.84 94 .63 42,63 e o 4
Venezuela 31.53 23.87 32,79 29.09 36.45
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NATIONAL INCOME ESTIMATES FOR DEVELOPED AND UNDERDEVELOPED

COUNTRIES USED IN

EQUATIONS, 1964-1968

DERIVING THE ESTIMATING

(Billions of Local Currency Units)

Estimating Equationss

1964: LogNI = 1.4791 + 0.9951LogM; + 0.0734LogV

1965: LogNI = 1.4606 + 0.9931LogM; + 0.0801LogV

19663 LogNI = 1.L343 + 0.9961LogM1 + 0.0798LogV

1967t LogNI = 1.0335 + 0.8174kLogMj, + 0.0878LogV

1968: LogNI = 1.4212 + 0.9970LogM; + 0.0779LogV

Country 1964 1965 1966 1967 1968
Australia 20.42 20,68 21 .98 27.72 24 .41
Austria 215.93 238,09 257.70 195.92 265.75
Canada 48.53 55.97 60.10 52,20 £8.31
Finland 12.00 12.66 13.50 29.09 16.00
Italy 21116.59 [23182.23 {26948.70 3981.70 | 30651.10
Japan 23682.23 {28094.32 {3201L,.28 7637.55 |43242,.21
Netherlands 58.30 62.11 67.15 38.00 T3.45
Norway 39.31 40.20 42.63 31.33 48.81
Sweden 90.12 101.21 116.83 133.00 123.86
Switzerland 101.85 110.13 121.63 91,67 150.00
United Statesf 613.00 660.63 704.52 363.92 764 .29
West Germany h2k.s51 ks2.16 483,28 236,17 556 .48
Bolivia 3.68 1&.08 ‘bosj 3-“’0 5.03
Brazil 19.58 31.73 39,76 28.37 74,26
Ceylon 7 .99 8.32 8.22 7 .94 9.26
Chile 8.32 12,20 17.01 17.21 . e s
China 72.71 82.22 97 .83 76 .46 137.33
Colombia 42.06 49,08 54,92 40.13 69.57
Costa Rica 3.25 3.42 3.60 5.38 k.56
Dominican
Republic .912 « = e 934 | 6512.27 1.03

Ecaudor 15.61 15.61 17.33 16.34 20.90
El Salvador 1.60 1.70 1.68 3.73 1.73
Greece 85.85 94, 54 107 .38 57 .10 127.57
Guatemala 742 .800 .835 1.96 .8L46
Honduras .5600 .652 681 1.63 .811
Iceland 11.21 13.54 14.62 23.84 . e s
India 129.92 140.95 151.26 70.00 162.14%
Israel 8.33 8.88 9,26 10.64 11.67
Jamaica « 529 . 516 541 1.50 676
Jordan o o 0,258 0.309 0.577 0.4173
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Country 1964 1965 1966 1967 1968
Korea 359 .40 34,07 539.69 252.08 848,26
Libya 421 545 724 1.03 1.12
Mexico 120.19 131.18 1k7.24 84,22 > o o
New Zealand 5.72 5.57 5.75 5,13 5.4
Nicaragua 2.78 3.24 3.39 5.44 3.10
Pakistan 28,43 29.95 33.68 22,62 35.85
Philippines 16.10 17.60 18.93 22.79 22,44
Portugal 145.41 155.99 168.77 69.10 183.60
Sierra Leone . s . 175 175 504 215
South Africa 9,24 9.52 10.87 - 17.80 13.85
Spain 1087.6% | 1268.92 { 1471.91 L68.14 | 1760.66
Thatland 56.50 65.53 79.9%1 49,96 s « o
Venezuela 22.74 24.27 25,41 22.01 28.93

TABLE XXVII

NATIONAL INCOME ESTIMATES FOR DEVELCOPED AND UNDERDEVELOPED
COUNTRIES USED IN DERIVING THE ESTIMATING EQUATIONS,

1964-1968, WHERE EXPORTS WERE SUBSTITUTED

FOR VELOCITY

(Billiens of Local Currency Units)

S —
P —— -

— et

Estimating Equations;

1964; LogNI = 1.5101 + 0.79461logM; + 0.1991LogE
1965; LogNI = 1.5493 + 0.9580LogM; + 0.0385LogE
1966: LogNI = 1.5254 + 0.7746LogMy + 0.2196Logh
1967: LogNI = 1.4896 + 0.2076LogMy, + 0.6155LogE
1968: LogNI = 1.4689 + 0.7002LogM; + 0.2959LogE
Country 1964 1965 1966 1967 1968
Australia 16.57 17.28 17.86 16.33 18.71
Austria 195.28 188.01 219.99 170.33 240 .40
Canada 38.09 4o .88 L7.17 L4 .66 56.83
Denmark 72.81 76.36 92.45 69.90 102.15
Finland 14,24 13.66 16.31 25,24 21.42
Italy 29614.30 {30740.52 }37437.73 8025.91 | 42460.13
Japan 20445,50 | 23014.83 ]26L47.78 6001.20 | 35010.54
" Netherlands 72.10 67 .32 84 .58 78.89 98.61
Norway 65.75 64.38 75,11 68.09 88.71
Sweden 72.90 69.76 85.00 82.60 97 .08
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Country 1964 1965 1966 1967 1968
Switzerland 98.75 106.82 108.99 69.13 119.60
United States L2s5.14 527 .69 L48. 59 142,25 k31.11
West Germany 434.80 443,59 L8%,79 251.76 555.01
Bolivia .72 5.58 6.85 777 7 .35
Barzil 17.11 34.65 34.35 20.93 56,24
Ceylon 7.97 8.42 8,36 8.31 9,01
Chile 7.00 10,35 14.98 17 .56 23.81
China 69.139 75.00 99.90 85.99 | 142.63
Colombia 33.12 38.69 43,94 34.24 56.54%
Costa Rica 2.98 3.07 3.41 5.52 L.sy
Dominican

Republic 735 .839 L7471 5943.52 .837
Ecuador 13.62 12,78 15.10 15.55 17.73
El Salvador 1-1"6 1053 1-58 3-10 1-71
Greece 105.51 126.85 139.87 72.57 148.47
Gautemala 617 687 717 1.47 .708
Honduras .583 617 .715 1.8 .902
Iceland 14.86 15.60 19.74 27 .06 o a4 e
India 111.87 1413.35 132.23 54.91 . o« .
Israel 8.47 9.04 9. 47 11.66 13.17
Jamaica 621 +592 .680 1.63 845
Jordan 275 » 359 .312 . 341 « 359
Korea 303.06 376.46 501.29 298.81 806.08
Libya .538 .689 1.00 2,10 1.69
Mexico 102,01 104.62 119.58 75.90 e s e
New Zealand 5,02 5.24 5.04 L.48 .77
Nicaragua 2.84 h.4o 3.45 5.62 3.22
Pakistan 28.64 36.17 33.54 16.18 30.35
Philippines 14.38 17.09 17.83 18.79 18.82
Portugal 197.14 234 .62 230.98 101.46 229,67
Sierra Leone .161 141 162 A75  W.220
South Africa 7.22 7.01 8.54 10.85 10.74
Spain 1197 .82 1507.13 1556.62 439,97 1765.21
Thailand 56.35 64.48 82.19 59.51 « o e
Venezuela 25.47 22.52 27.34 33.41 32,05
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TEST OF SIGNIFICANT DIFFERENCE IN POPULATION MULTIPLE

COEFFICIENTS OF CORRELATION,
IN RELATION TC UNDERDEVELOPED COUNTRIES

DEVELOPEDR COUNTRIES

1964-1968
Year 2N N Cvaiue
1964 .988 .995 1.26
1965 .991 .996 1.4%3
1966 «991 +996 1,43
1967 .678 .996 6.80
1968 .989 .996 1.71

*ry = sample multiple coefficients of correlation, under~
developed countries.

**r, = sample multiple coefficients of correlation, de-
veloped countries.

*xxg = Z1 ™

z2

Cd

where,

z3

z2

Ta

Jicl)‘ + (02)°

transformed z-value computed from ry.

transformed gz-value computed from rs.
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TABLE XXIX

TEST OF SIGNIFICANT DIFFERENCE IN POPULATION MULTIPLE
COEFFICIENTS OF CORRELATION, DEVELCPED COUNTRIES
IN RELATION TO DEVELOPED AND UNDERDEVELOPED
COUNTRIES, 196L~1968

Year r)* To%* sz$::3§:**
1964 995 <990 1.02
1965 +996 .992 1.29
1966 .996 .992 1.29
1967 .996 .782 6.32
1968 .996 .991 1.47

*r, = sample multiple coefficients of correlation, de-
veloped countries.

**r, = sample multiple coefficients of correlation, de~-
veloped and underdeveloped countries.

vt - :EL;;.&E where,
%d
z) = transformed z-value computed from ry.

2y = transformed z-value computed from rp.

[(e1)Z + (c?

3

N
»



TABLE XXX

TEST OF SICNIFICANT DIFFERENCE IN POPULATION MULTIPLE
COEFFICIENTS OF CORRELATION, UNDERDEVELOPED COUNTRIES
IN RELATION TO DEVELOPED AND UNDERDEVELOPED
COUNTRIES, 196k-1968

Year Tyt ro** CiTg:fsg:“
196l .988 <990 .39
1965 .991 .92 .26
1966 991 .992 .26
1967 .678 .782 1.00
1968 .989 991 A3

*r, = sample multiple coefficient of correlation, under=
developed countries.

**r, = sample multiple coefficient of correlation, de-
veloped countries.

*22f = Z1 ~ 22 yhere,
%4
zy = transformed z-value computed from r;.

2y = transformed z-value computed from rp.

J(o1) %+ (o)

Oq *
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