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Monetary Restraint and Inflationary Momentum

X  HE ECONOMY is showing the continuing effects 
of the policies of monetary and fiscal restraint ac­
tively pursued during the past year. The rate of 
growth of total spending has slowed since last sum­
mer, real product has declined slightly, and indus­
trial production has fallen moderately. Employment 
growth has slackened and unemployment has in­
creased. The primary goal of reduced inflation has 
not yet been achieved, however, as upward pressure 
accumulated over the past five years continues to be 
a powerful influence on current prices. The rate of 
price increase can be expected to moderate only 
after the reduced pace of spending and of real eco­
nomic activity begins to overcome the momentum of 
inflation.

Excess Demand and Inflation
Excessive growth of total spending from 1964 to 

1968, fostered by expansive monetary and fiscal ac­
tions, resulted in ever-mounting pressure on prices. 
The response of production to growth of demand for 
goods and services is limited by the productive capac­
ity of the economy. Production can be expanded by 
employment of more resources, but as the economy 
approaches full employment, increasingly less effi­
cient resources are employed, increases in production 
become more difficult and upward pressure on prices 
intensifies.

From 1964 to late 1968, total spending increased at 
an average 8 per cent rate, while production capacity 
increased at about a 4 per cent rate. During the early 
part of the period the economy had resources which 
could be tapped and consequently production could 
be increased to meet most of the sudden increase in 
demand, with little upward pressure on prices. As 
the unused resources were employed, however, growth 
of production was constrained and price increases 
accelerated. Prices rose at a 3 per cent rate from 1965 
to mid-1967, a 4 per cent rate from mid-1967 through 
1968, and a 5 per cent rate in 1969.

Demand and Production
Ratio Scale Quarterly Totals at Annual Rates Ratio Scaleoco onotiy Ad| stea

?52.2----
Total Spending il +9.67

+3.3%
+9.3%

— 729.8
+2 -0.47.8%

+6.1%
+4.9%

rv +53% 0.7% I 1
''+82% eal Product a

' ' " + 467o
1st qlr. 
t _____I I I J ------ 1 .....

"B  ̂
♦ ♦

1962 1963 1964 1965 1966 1967 1968 1969 1970
|_!GNP in current dollars. Sourc«:U.S. Department of Commerce
[2 GNP in 1958 dollars.

Percentages are annual rates of change for periods indicated.

Latest data plotted: 4th quarter

The accelerated growth of total spending was 
closely related to the rapid monetary expansion, 
which was apparently undertaken to counter the up­
ward pressure on interest rates being generated by 
growing Federal government budget deficits and 
other large demands for credit. The stock of money 
in the economy was increased at a 5 per cent average 
annual rate from 1964 to 1968, markedly faster than 
the 2 per cent average rate of rise of money in the 
previous eight years. In the short run of a few months, 
increased monetary expansion did help to hold inter­
est rates down by increasing the supply of loan funds. 
In the longer run, however, the faster rate of money 
growth stimulated total spending and price increases 
and thereby the demand for credit. The overall re­
sult was pronounced increases in interest rates.

The tax surcharge and the program of reduced 
Federal Government expenditure growth adopted in 
mid-1968 were designed to curb inflation but proved 
to have much less effect than had been intended. 
The growth of total spending was not slowed by the
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accelerate. The acceleration of price rises was fa­
cilitated by stimulative monetary actions as the stock 
of money continued to grow at a 7 per cent rate from 
June 1968 to January 1969, following a trend set in 
early 1967.

The Momentum of Inflation
Monetary policy moved toward moderate restraint 

early in 1969, with money stock growth at a reduced 
4 per cent annual rate from January to June. Mone­
tary influence became much more restrictive about 
mid-1969 — the stock of money remained essentially 
unchanged through the last half of 1969. As yet, there 
has been no abatement of inflation, however, as the 
impact of the monetary restraint has fallen initially 
on real economic activity.

Once prices have risen in response to excess de­
mand, actions taken to moderate total spending ini­
tially reduce production and have but a delayed effect 
on prices. In the current situation, inflation was al­
lowed to accelerate for four years before effective 
restraint was exercised. The longer inflation is allowed 
to continue, the more resistant it becomes to stabiliza­
tion actions. Inflation becomes a major factor in ex­
pectations and planning, and is written into wages 
and other contracts, incorporated into interest rates, 
and considered in revenue forecasts of investors.

What is often called “cost-push” inflation in our 
economy today is more accurately the delayed effects 
of past excessive spending. For example the wage in­

creases demanded by labor during recent years, cited 
as one of the primary factors in pushing up prices, 
actually reflect, in part, the increasing costs of living 
experienced in the past few years.1 Average hourly 
wages in manufacturing increased at a 6 per cent 
annual rate during 1969 but, due to inflation, actual 
purchasing power of hourly wages was about un­
changed. It is this experience which has caused 
labor to seek wage increases in excess of gains in 
productivity. These negotiated wage increases ap­
pear as increases in unit labor costs and consequently 
are assumed by some observers to be the cause of 
inflation. Unit labor costs in manufacturing have been 
increasing rapidly since mid-1965. However, these 
costs did not begin to rise sharply until more than 
a year after prices of industrial commodities began 
to increase. These “cost-push” factors are a part of 
the inflationary process and act to further inflation 
once it has begun. They are more a symptom of de­
mand inflation than an independent influence.

The restrictive monetary action inaugurated early 
in 1969 and intensified at mid-year resulted in a 
slowdown of total spending late in the year. Total 
spending increased at a 4 per cent annual rate from 
the third to the fourth quarter, down from an 8 per 
cent rate of increase during the previous two years. 
The growth of total spending declined further in the 
first quarter of this year.

Virtually all of the recent moderation in total 
spending resulted in slowing of real product growth. 
Real output decreased slightly from the third to the 
fourth quarter and is expected to show a significant 
decline in the first quarter. Industrial production has 
decreased at a 5 per cent annual rate since last July, 
compared with a 5.7 per cent annual rate of increase 
over the previous two years.

Along with the moderation of production, growth 
of employment has declined. Payroll employment, 
which had expanded at a 3.4 per cent annual rate 
from mid-1967 to mid-1969, increased at a 1.5 per 
cent rate from June to October and since October it 
has increased at a 1.3 per cent rate. Employment in 
manufacturing has declined sharply since last sum­
mer, and the average workweek of those employed 
has been reduced by almost one hour since late last 
year. Unemployment has risen since year-end, and 
reached 4.4 per cent of the labor force in March, 
higher than the 3.7 per cent average rate of the 1966- 
1969 period, but still well below the 5.5 per cent 
average from 1961 to 1965.
'See Albert E. Burger, “The Effects of Inflation (1960-68)” , 
this Review, November 1969, pp. 25-36.
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Personal income grew at a 5.4 per cent rate from 
August to February, after rising at a 9 per cent rate 
in the previous year. Since the rate of increase of 
prices has not slowed, the reduced growth of income 
represents very little gain in purchasing power. Real 
personal income, which had increased at a 5 per cent 
rate from late 1967 to the fall of last year, has since 
increased at about a 1 per cent annual rate.

The Outlook
The pattern of total spending, real economic activ­

ity, and prices in the second quarter of this year has 
been essentially determined by stabilization actions 
already taken. Evaluation of the probable path of the 
economy, including prices, through the rest of the 
year depends on consideration of most recent and 
prospective monetary and fiscal actions.

The major contribution of fiscal policy to the cur­
rent anti-inflation programs has been a sharp reduc­
tion in net borrowing by the Federal Government. 
Large and growing deficits in the 1965-68 period were 
accompanied by rapid money creation, as the Federal 
Reserve underwrote much of the newly-created Fed­
eral debt. Since late 1968 the Federal budget has 
generally been in surplus, and the upward pressure on 
the money stock of large Federal Government financ­
ing requirements has been removed. As presented in 
January, the Government’s official budget plan for the 
fiscal year which begins July 1 indicates a surplus of 
$1.3 billion, about the same as the $1.5 billion surplus 
expected in this fiscal year. The budget is subject to 
change, however, and items such as the recently pro­
posed postal pay increase could reduce the expected 
surplus.

Through early February there had been no signif­
icant shift in the influence of monetary actions on 
the economy. The sharp increase in the stock of 
money in late December was due primarily to tech­
nical factors and was offset by a large decline during 
January. Since early February money has been grow­
ing, but the period is still too short to determine 
whether this is another irregular movement or the 
beginning of a new trend. If maintained, however, 
growth of money would tend to provide some stimu­
lus to economic activity late this year.

The declines in interest rates experienced since 
December apparently reflect reductions in the de­
mand for credit and cannot be interpreted as indica­
tive of a change in the basic impact of monetary 
actions. Most of the rise in interest rates from 1966 to 
1969 was due to rising expectations of inflation as

both lenders and borrowers came to expect the value 
of money to decline. The recent declines in rates 
have probably been due to the reaction of these 
market expectations to the signs of increasing weak­
ness in the economy.

Short-term interest rates have declined sharply 
since early in the year, falling to about the levels of 
last spring. The market yield on Treasury bills fell 
from 8.02 per cent in early January to 6.40 per cent 
in early April. In the spring of last year these bills 
yielded an average of 6.20 per cent. The interest 
rate on commercial paper stood at 8.10 per cent in 
early April, down from an average of 9 per cent 
early in the year, but above the average 7.55 per 
cent rate in the spring of last year. Short-term rates 
in general remain high relative to previous years. 
The yield on Treasury bills averaged 5.33 per cent 
in 1968 and 4.30 per cent in 1967. The interest rate 
on commercial paper averaged 5.90 per cent in 1968 
and 5.10 per cent in 1967.

Long-term interest rates have not shown the marked 
declines experienced in the short-term market. The 
yield on corporate Aaa-rated bonds was 7.85 per cent 
in early April, slightly lower than the January average. 
Corporate Aaa bonds yielded an average 6.90 per 
cent last spring, 6.18 per cent in 1968, and 5.51 per 
cent in 1967.
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The current slowdown in economic activity should 
put downward pressure on interest rates. However, 
it will probably take considerable time to reduce the 
inflation premium already built into rates, especially 
on long-term debt. This can only be accomplished 
through a reduction in the rate of increase of prices. 
In the current situation long-term interest rates prob­
ably cannot be reduced significantly by a large in­

crease in the supply of money without a serious risk 
of further stimulating inflation and causing rates to 
rise to even higher levels later on.

Research conducted at this Bank (pages 7-25 of 
this Review ) suggests that monetary actions have 
their major affect on total spending after about two 
quarters. Accordingly, the policy of monetary re­
straint in the last six months of 1969 is likely to have 
a significant impact on total spending through this 
summer. Because of the momentum of inflation, most 
of the impact of this restraint will probably continue 
to be on production and employment. More and 
more of the lagged effect of monetary restraint should 
fall on prices, as continued rapid price increases be­
come progressively difficult to maintain in the face of 
a slowdown in income, spending, and employment.

Conclusion

The magnitude and duration of the excessive total 
spending and inflation in the 1964-69 period have 
precluded a swift and painless moderation of the 
rapid rate of price increases. The pressure of acceler­
ating inflation of the last few years is still a strong 
force pushing upward on current prices, and this effect 
will have to be overcome first. The restrictive mone­
tary and fiscal actions of the past year have slowed 
spending, production and income growth, and further 
slowing is probable. The current inflation is stubborn 
and cannot be eased quickly, but some moderation 
in the rate at which prices are increasing is likely 
later this year.

TRUTH-IN-LENDING FILMSTRIP
A 20-minute filmstrip on the Truth-In-Lending law and Regulation Z has 

been made available by the Board of Governors of the Federal Reserve System. 
This new filmstrip, and an earlier film intended for creditors, may be borrowed 
free of charge from the Bank Relations and Public Information Department of 
the Federal Reserve Bank of St. Louis.

The filmstrips are designed to be used with a Dukane or similar projector 
which simultaneously views the 35mm film and plays a 33V3 RPM record. Film 
changing is synchronized with the narration. The projector is not furnished with 
the filmstrip, but it is understood that such equipment is widely available.

When submitting requests for the filmstrip, please indicate the date desired 
with alternates and the approximate number of the expected audience. Copies 
of an informative booklet for consumers, entitled “What Truth-In-Lending 
Means To You,” will accompany the filmstrip.
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A Monetarist Model for Economic Stabilization*
by LEONALL C. ANDERSEN and KEITH M. CARLSON

T h e  MONETARIST VIEW that changes in the 
money stock are a primary determinant of changes 
in total spending, and should thereby be given 
major emphasis in economic stabilization programs, 
has been of growing interest in recent years. From 
the mid-1930’s to the mid-1960’s, monetary policy re­
ceived little emphasis in economic stabilization policy. 
Presumed failure of monetary policy during the 
early years of the Great Depression, along with the 
development and general acceptance of Keynesian 
economics, resulted in a main emphasis on fiscal ac­
tions — Federal Government spending and taxing 
programs — in economic stabilization plans. Monetary 
policy, insofar as it received any attention, was gen­
erally expressed in terms of market rates of interest.

Growing recognition of the importance of money 
and other monetary aggregates in the determination 
of spending, output, and prices has been fostered by 
the apparent failure of stabilization policy to curb 
the inflation of the last half of the 1960’s. Sharply 
rising market interest rates were interpreted to indi­
cate significant monetary restraint, while the Reve­
nue and Expenditure Control Act of 1968 was con­
sidered a major move toward fiscal restraint.

Despite these policy developments, total spending 
continued to rise rapidly until late 1969, and the rate 
of inflation accelerated. Those holding to the mone­
tarist view were not surprised by this lack of success

“ Offering helpful suggestions throughout the study were 
Denis Karnosky of this bank, William P. Yohe of Duke Uni­
versity and Visiting Scholar at this bank, 1969-70, and 
David Fand of Wayne State University. Susan Smith pro­
vided programming assistance and Christopher Babb and 
H. Albert Margolis advised on statistical problems. The 
authors thank the following for their comments on earlier 
drafts, without implying their endorsement of either the 
methods of analysis or the conclusions: F. Gerard Adams, 
Philip Cagan, E. Gerald Corrigan, Richard Davis, Ray Fair, 
Edgar Fiedler, Milton Friedman and members of the Money 
and Banking Workshop at the University of Chicago, Edward 
Gramlich, Harry G. Johnson, John Kalchbrenner, Edward 
Kane, Michael Keran, Allan Meltzer, Franco Modigliani, 
George Morrison, David Ott, Joel Popkin, Thomas Saving, 
Roger Spencer, Henry Wallich, Clark Warburton, Manfred 
Willms, and Arnold Zellner.

in curbing excessive growth in total spending, largely 
because the money stock grew at a historically rapid 
rate during the four years ending in late 1968. Eco­
nomic developments from 1965 through 1969 were in 
general agreement with the expectations of the 
monetarist view.

This article develops a model designed to analyze 
economic stabilization issues within a framework 
which focuses on the influence of monetary expan­
sion on total spending. Most of the major econometric 
models have not assigned an important role to the 
money stock or to any other monetary aggregate.1 
Furthermore, most econometric models contain a large 
number of behavioral hypotheses to be empirically 
estimated and integrated with each other, because 
they are designed to aid in understanding the deter­
mination of many economic magnitudes. By compari­
son, the model presented in this article is quite small. 
It is designed to provide information on the most 
likely course of movement of certain strategic eco­
nomic variables in response to monetary and fiscal 
actions.

'Frank de Leeuw and Edward M. Gramlich, “The Federal 
Reserve-MIT Econometric Model,” Federal Reserve Bul­
letin (January 1968), pp. 11-40, and “The Channels of 
Monetary Policy: A Further Report on the Federal Reserve 
MIT Econometric Model,”  Federal Reserve Bulletin (June 
1969), pp. 472-91; James S. Duesenberry, Gary Fromm, 
Lawrence R. Klein, and Edwin Kuh ( ed .), The Brookings 
Quarterly Econometric Model of the United States (Chicago: 
Rand McNally, 1965), and The Brookings Model: Some 
Further Results (Chicago: Rand McNally, 1969); Michael 
K. Evans and Lawrence R. Klein, The Wharton Econometric 
Forecasting Model, 2nd Enlarged Edition (Philadelphia: 
University of Pennsylvania, 1968); Maurice Liebenberg, 
Albert A. Hirsch, and Joel Popkin, “A Quarterly Econo­
metric Model of the United States: A Progress Report,” 
Survey of Current Business (May 1966), pp. 423-56; Daniel 
M. Suits, “The Economic Outlook for 1969,” in The 
Economic Outlook for 1969, Papers presented to the Six­
teenth Annual Conference on the Economic Outlook at The 
University of Michigan (Ann Arbor: University of Michigan,
1969), pp. 1-26. For a discussion of the role of money in 
these models, see David I. Fand, “The Monetary Theory of 
Nine Recent Quarterly Econometric Models of the United 
States,” forthcoming in the Journal of Money, Credit, and 
Banking.
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The model presented here is the authors’ own ver­
sion of how monetary and fiscal actions influence the 
economy. Other economists (including those of a 
monetarist persuasion) may prefer to develop certain 
aspects of the model in a different way. Two such 
modifications are presented in Appendix C. The 
model is considered open to revision, but is presented 
at this time with a view to stimulating others to join 
in quantifying relationships that are generally asso­
ciated with the monetarist view.

This article is divided into five major sections. A 
general monetarist view of the response of spending, 
output, and prices to monetary and fiscal actions is 
summarized first. Next, the specific features of the 
model are discussed within a formal framework of 
analysis. Statistical estimates of the model’s param­
eters are presented in the third section. The fourth 
section tests the performance of the model with sev­
eral dynamic simulation experiments. Finally, by 
simulating the response of the economy to alterna­
tive rates of monetary expansion, an illustration is 
provided of how the model can be used for current 
stabilization analysis.

General Monetarist View

The general monetarist view is that the rate of 
monetary expansion is the main determinant of total 
spending, commonly measured by gross national 
product (GN P).2 Changes in total spending, in turn, 
influence movements in output, employment, and the 
general price level. A basic premise of this analysis 
is that the economy is basically stable and not neces­
sarily subject to recurring periods of severe recession 
and inflation. Major business cycle movements that 
have occurred in the past are attributed primarily to 
large swings in the rate of growth in the money stock.

This view regarding aggregate economic relation­
ships differs from prevailing views which consider 
aggressive policy actions necessary to promote sta­
bility. Monetarists generally hold that fiscal actions, 
in the absence of accommodative monetary actions, 
exert little net influence on total spending and there­
fore have little influence on output and the price 
level. Government spending unaccompanied by ac­
commodative monetary expansion, that is, financed 
by taxes or borrowing from the public, results in a 
crowding-out of private expenditures with little, if any,

2General references on the monetarist view are Karl Brunner, 
“The Role of Money and Monetary Policy,” this Review 
(July 1968), pp. 9-24; David I. Fand, “ Some Issues in 
Monetary Economics,”  this Review (January 1970), pp. 
10-27, and “A Monetarist Model of the Monetary Process,” 
forthcoming in the Journal of Finance.

net increase in total spending. A change in the money 
stock, on the other hand, exerts a strong independent 
influence on total spending. Monetarists conclude that 
actions of monetary authorities which result in 
changes in the money stock should be the main tool 
of economic stabilization. Since the economy is con­
sidered to be basically stable, and since most major 
business cycle movements in the past have resulted 
from inappropriate movements in the money stock, 
control of the rate of monetary expansion is the means 
by which economic instability can be minimized.

The theoretical heritage of the monetarist position 
is the quantity theory of money.3 This theory dates 
back to the classical economists (particularly David 
Ricardo) in the early 1800’s. The quantity theory in 
its simplest form is characterized as a relationship 
between the stock of money and the price level. 
Classical economists concentrated on the long run 
aspects of the quantity theory in which changes 
in the money stock result in changes only in nominal 
magnitudes, like the price level, but have no influ­
ence on real magnitudes like output and employment.

The quantity theory of money in its modem form 
recognizes the important influence that changes in 
the money stock can have on real magnitudes in 
the short run, while influencing only the price level 
in the long run. The modern quantity theory postu­
lates that in the short run a change in the rate of 
growth in money is followed with a moderate lag by 
changes in total spending and output, while changes 
in the price level follow with a somewhat longer lag.4 
These changes in total spending, output, and prices 
are in the same direction as the change in the rate 
of monetary expansion.

The modern quantity theory still accepts the long- 
run postulates of its older version. A change in the 
rate of monetary expansion influences only nominal 
magnitudes in the long run, namely, total spending 
(GNP) and the price level. Real magnitudes, notably

3The classic work on the quantity theory is Irving Fisher, 
The Purchasing Power of Money (New York: Macmillan, 
1911). For an extensive review of the quantity theory 
literature, see Arthur W. Marget, The Theory of Prices: A 
Re-examination of the Central Problems of Monetary Theory 
(New York: Prentice-Hall, 1938), volume II, pp. 3-133.

4Many of the ideas prevalent in current monetarist doctrine 
can be found in the writings of Clark Warburton in the 
1940’s and early 1950’s. Many of his important articles have 
been reprinted in his Depression, Inflation, and Monetary 
Policy, Selected Papers, 1945-1953 (Baltimore: The Johns 
Hopkins Press, 1966). See also Milton Friedman, (ed .), 
Studies in the Quantity Theory of Money (Chicago: Uni­
versity of Chicago Press, 1958), and Lloyd W. Mints, 
Monetary Policy in a Competitive Society (New York: 
McGraw-Hill, 1951).
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output and employment, are unaffected.5 Following 
the short-run responses to a change in the rate of 
monetary growth, total spending and the price level 
grow at rates determined by the rate of increase in 
money, while output moves toward and resumes a 
long-run growth path. Such growth in output is little 
influenced by the rate of monetary expansion. In­
stead, it is determined by growth in the economy’s 
productive potential, which depends on growth of 
natural resources, capital stock, labor force, and 
productivity.

General Form of the Model

A summary of the model is presented in algebraic 
form in Exhibit I, along with a listing of variables 
classified as to whether they are endogenous or exo­
genous to the model (for a graphical illustration of 
the model, see Appendix B). This general form of 
the model summarizes its essential features, ignoring 
problems of dimensionality and lag length.

Equations of the Model
Equation (1) is the total spending equation. The 

change in total spending (AY)  is specified as a func­
tion of current and past changes in the money stock 
(AM)  and current and past changes in high-employ- 
ment Federal expenditures (AE).  This 
general specification represents the re­
duced form for that class of structures 
which has AM and AE as exogenous 
variables. In this form the total spend­
ing equation remains uncommitted as 
to structure; it is potentially consistent 
with both Keynesian and quantity the­
ory models.® (The magnitude and sig­
nificance of the estimated parameters 
determine whether the data conform 
more closely to a Keynesian or a quan­
tity theory).

5See Milton Friedman, “The Role of Mone­
tary Policy,”  American Economic Review 
(March 1968), pp. 1-17.

6For further discussion of the structural versus 
the reduced form of a model, see Michael 
Keran, “ Monetary and Fiscal Influences on 
Economic Activity — The Historical Evidence,” 
this Review (November 1969), pp. 5-24;
Edward M. Gramlich, “The Usefulness of 
Monetary and Fiscal Policy as Discretionary 
Stabilization Tools,” forthcoming in the Jour­
nal of Money, Credit and Banking; and 
Richard G. Davis, “ How Much Does Money 
Matter? A Look at Some Recent Evidence,”
Federal Reserve Bank of New York, Monthly 
Review (June 1969), pp. 119-31.

Equation (2) specifies the change in the price 
level (AP)  as a function of current and past demand 
pressures (D ) and anticipated price changes (APA). 
Demand pressure is defined in equation (3 ) as the 
change in total spending minus the potential increase 
in output (XF — X ). The price equation is an alter­
native to the standard short-run Phillips curve rela­
tion generalized to include changes in total spending 
and anticipated prices.7 (See Appendix A for further 
development of this relationship.)

Equation (4 ) defines a change in total spending 
in terms of its components, the part associated with 
changes in the price level (AP) and the part asso­
ciated with changes in output ( A X ) ,8 With AY deter­
mined by equation (1),  and AP by equation (2),  
AX can be derived from equation (4).

Equation (5) specifies the market rate of interest 
(R) as a function of current changes in the money 
stock ( AM) ,  current and past changes in output

7See Roger W. Spencer, “The Relation Between Prices and 
Employment: Two Views,”  this Review (March 1969), 
pp. 15-21.

8The change in the price level, AP, and the change in output, 
AX, are defined in dollar units so that their sum is equal 
to the change in total spending, AY.

Exhibit I

MODEL IN ALGEBRAIC FORM
(1 } Total Spending Equation

AYt =  fi(A M t . . . AMt—-n, AEt . . . AEt—n)
(2 ) Price Equation

APt =  f2(D t . . .D t —n, APAt)
(3) Demand Pressure Identity

Dt =  AYt — (XFt -  Xt—l)
(4 ) Total Spending Identity

AYt =  APt +  AXt
(5 ) Interest Rate Equation

Rt =  f3(AM t, AXt . . . AXt-n, APt, APAt)
(6 ) Anticipated Price Equation 

APAt =  f4(APt- l . . .  APt-n)
(7 ) Unemployment Rate Equation

Ut =  fs(G t, G t- i)

__________Exogenous Variables*_______
AM t =  change in money stock 
AEt =  change in high-employment 

Federal expenditures 
XFt =  potential (full-employment) 

output

Gt =  GNP gap

♦Other than lagged variables.

(8 ) GNP Gap Identity
r  * Ft -  Xt Gt — xFt

Endogenous Variables
AYt =  change in total spending 

(nominal GNP)
APt =  change in price level (GNP price 

deflator)
Dt =  demand pressure 

AXt =  change in output (real GNP)
Rt =  market interest rate 

A PAt =  anticipated change in price level
II. __ _____ ________ 4 __
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( AX) ,  current price change (AP),  and anticipated 
price change (APA). The price anticipations term 
is included to capture the Fisher effect.9 The anti­
cipated price function is defined in equation (6).  
Anticipated price change (APA) in the current pe­
riod is assumed to depend on past price changes 
(AP) .

Equation (7 ) is the unemployment rate equation 
and is a transformation of the GNP gap (G), as 
defined in equation (8), into a measure of unem­
ployment relative to the labor force. This transforma­
tion is based on “Okun’s Law.”10

Workings of the Model

The workings of the model are summarized by a 
flow diagram (Exhibit II). Only variables in the cur­
rent period are shown in the diagram; lagged vari­
ables, with the exception of past changes in prices, 
are omitted. The relationship that determines total 
spending is the fundamental one among those that 
determine the endogenous variables of the model. 
Total spending is determined by monetary actions and 
fiscal actions (Federal spending financed by taxes or 
borrowing from the public), though no direct infor­
mation is provided as to how such actions affect 
spending.

The change in total spending is com­
bined with potential (full employment) 
output to provide a measure of demand 
pressure. Anticipated price change, 
which depends on past price changes, 
is combined with demand pressure to 
determine the change in the price level.

The total spending identity enables 
the change in output to be determined, 
given the change in total spending

9For a detailed study of interest rates and 
the Fisher effect, see William P. Yohe and 
Denis S. Karnosky, “ Interest Rates and Price 
Level Changes, 1952-69,”  this Review (D e­
cember 1969), pp. 18-38.

10Arthur M. Okun, “Potential GNP: Its Meas­
urement and Significance,”  1962 Proceed­
ings of the Business and Economic Statistics 
Section of the American Statistical Associa­
tion, pp. 98-104. Okun’s Law relates the 
GNP gap to the unemployment rate as 
follows:

XFt -  Xt =  .03 (Ut -  4 )X t.

The number .03 is a productivity factor 
and 4 is defined as the unemployment rate 
consistent with full resource utilization.

and the change in prices. This method of determin­
ing the change in total spending and its division be­
tween output change and price change differs from 
most econometric models. A standard practice in econ­
ometric model building is to determine output and 
prices separately, then combine them to determine 
total spending.

The change in output, the change in prices and in 
anticipated prices, along with the change in the 
money stock, determine market interest rates. The 
flow diagram shows that the market interest rate 
does not exercise a direct role in the model in the 
determination of spending, output, and prices.

To determine the unemployment rate, the change 
in output is first combined with potential output to 
determine the GNP gap relative to potential output. 
The GNP gap is then transformed into the unem­
ployment rate.

Summary

The model has been presented in general form to 
show the basic linkages postulated among money, 
Federal expenditures, prices, and output. The pur­
pose of the following statistical section is to estimate

Flow Diagram of Model

EXOGENOUS
V A R IA BLES

ENDOGENOUS
VA R IA BLES
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the response of output and prices to monetary and 
fiscal actions, not to test a hypothesized structure. 
The focus is on the response in the short run — periods 
of two or three years — but the long-run properties 
of the model also are examined.

Estimation of the Model
The general form of the model indicates those 

variables that are included in each equation. Estima­
tion requires selection of the algebraic form of the 
equations and the techniques to be used in 
estimation.

Each of the equations of the model is estimated 
by ordinary least squares. Lag structures, with one 
exception, are estimated by the Almon lag technique. 
The reported relationships reflect considerable ex­
perimentation with the number of lags and the de­
gree of the polynomial.11 The sample period starts 
with 1953 for the spending equation and with 1955 
for all the others. The data are quarterly and, with 
the exception of interest rates, are seasonally adjusted.

Criteria used in the selection of the equations 
were minimizing the standard error of estimate and 
eliminating serial correlation in the estimated resid­
uals. In addition, the signs and statistical significance 
of the estimated coefficients received consideration, 
along with the pattern of the lag distribution. Since 
these criteria frequently could not be satisfied simul­
taneously, an element of subjectivity was present in 
selecting the “best” equation.

Total Spending
The change in total spending is specified as a 

function of current and past changes in the money 
stock (demand deposits and currency held by the 
nonbank public) and in high-employment Federal 
expenditures (expenditures on goods and services plus 
transfer payments adjusted to remove the influence 
of variations in economic activity on unemployment 
benefit payments). The choice of the particular equa­
tion (Table I) is based on previous work by Andersen 
and Jordan.12 Implicit in this choice is the assump­
tion that the change in the money stock is an exog­
enous variable. A more complete model would specify 
a mechanism whereby the money stock is determined 
by actions of the monetary authorities, the public, 
and the banking system.

Table I
TOTAL SPENDING EQUATION 

Sample Period: 1/1953 - IV/1969
Constraints: 4th Degree Polynomial 
(m—i  =  e—i  =  0; ms =  es =  0) 

i  4
AYt ~  2.67 2  miAMt—i 4" ^  eiAEt—i R2 — .66

(3.46) 1=0 ‘=0 S.E. =  3.84
D-W =  1.75

mo =  1.22 (2.73) eo =  .56 ( 2.57)
mi =  1.80 (7.34) e l =  .45 ( 3.43)
m2 =  1.62 (4.25) e2 =  .01 ( .08)
ui3 =  .87 (3.65) e3 =  —'.43 (- 3 .1 8 )
hh =  .06 ( .12) e4 =  — .54 ( — 2.47)

2 mi =  5.57 (8.06) 2 ei =  .05 ( .17)

Symbols are defined as:
A Y t M dollar change in total spending (GNP in current prices) 

in quarter t
AMt - i  =  dollar change in money stock in quarter t—i 
A E t_ j =  dollar change in high-employment Federal expenditures 

in quarter t—i
Note: “ t”  statistics appear with each regression coefficient, enclosed 

by parentheses. R2 is the percent of variation in the dependent 
variable which is explained by variations in the independent 
variables. S.E. is the standard error of the estimate. D-W is 
the Durbin-Watson statistic.

The pattern of the coefficients indicates a large 
and rapid influence of monetary actions on total 
spending relative to that of fiscal actions.13 Changes 
in high-employment expenditures, with the money 
stock held constant, first have a positive influence 
on total spending, but the influence becomes signifi­
cantly negative after three quarters. Fiscal actions, 
unaccompanied by changes in money, have little net 
effect on GNP over five quarters.14 For short periods, 
and for extended periods in which the rate of change 
of Federal expenditures is either accelerating or de­
celerating, fiscal effects are significant. The estimated 
coefficients for changes in money and changes in 
Federal expenditures are in general agreement with 
the monetarist view of the response of total spending 
to these two variables.

The specification of the total spending equation, as 
shown in Table I, has been criticized as being incom­

11 For discussion of the use and interpretation of the Almon 
lag technique, see Keran, p. 10.

1-Leonall C. Andersen and Jerry L. Jordan, “ Monetary and 
Fiscal Actions: A Test of Their Relative Importance in 
Economic Stabilization,” this Review (November 1968), 
pp. 11-24. See also Keran, pp. 5-24.

13Andersen and Jordan tried several measures of fiscal actions 
in their basic equation. The best results were obtained by 
using only high-employment expenditures, rather than the 
high-employment surplus or both high-employment ex­
penditures and receipts. They justify their choice by ap­
pealing to the notion that financing expenditures by borrow­
ing from the public and taxes have essentially the same 
impact on total GNP. For some results that contradict those 
of Andersen and Jordan, see E. G. Corrigan, “The Measure­
ment and Relative Importance of Fiscal Policy,”  forthcom­
ing in Federal Reserve Bank of New York Monthly Review. 
It should be repeated that, a priori, specification of the 
total spending equation was sufficiently general as to be 
consistent with a number of theories of GNP determination.

14Andersen and Jordan, p. 18, indicate that these results are 
consistent with a “crowding-out”  theory of effects of gov­
ernment spending.
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plete in that it allegedly ignores the effects of interest 
rates on velocity.10 However, since the spending 
equation is a reduced form, such effects are embodied 
in the coefficients of money.10

Prices and Output

The total spending equation is the cornerstone of 
the model, providing its monetarist character. The 
focus of this paper, however, is on determining the 
division of the change in total spending between 
price and output changes. Price changes are estimated 
as a function of (1) current and past demand pres­
sure, and (2) anticipated price change.

Demand pressure — As a measure of demand pres­
sure on prices, the change in total spending is related 
to the potential change in output (GNP in constant 
prices).17 These two variables, when combined, 
provide a measure of the economy’s demand for goods 
and services relative to its capacity to supply goods 
and services. The change in prices is specified as a 
positively related linear function of this measure of 
demand pressure (see Appendix A).

Demand pressure, D t, is defined as:
Dt =  AYt - (X F t -  X t-i),

where AYt is the change in total spending in quarter 
t; XFt is potential (full employment) GNP in 1958 
prices in quarter t;. and X t- i  is real GNP in the 
previous quarter.18 Given the GNP gap, defined as 
XFt— X t-i, the larger is the change in total spending

15See Paul S. Anderson, “Monetary Velocity in Empirical 
Analysis,” in Controlling Monetary Aggregates, Proceedings 
of the Monetary Conference held on Nantucket Island 
(June 1969), pp. 37-51, and the discussion of that paper 
by Leonall C. Andersen, pp. 52-55. See also Henry A. 
Latane, “A Note on Monetary Policy, Interest Rates and 
Income Velocity,” Southern Economic Journal (January
1970), pp. 328-30.

18See A. A. Walters, “ Monetary Multipliers in the U. K.: 
1880-1962,”  Oxford Economic Papers (November 1966):

17This measure was apparently first used by Ray Fair of 
Princeton University. See his “The Determination of Ag­
gregate Price Changes,” forthcoming in the Journal o] 
Political Economy. For a similar specification of a price 
equation, see Milton Friedman, “A Theoretical Framework 
for Monetary Analysis,”  also forthcoming in the Journal 
of Political Economy. See also a paper by William Considine 
of Stanford University, “Public Policy and the Current 
Inflation,” prepared as a part of a summer intern program 
at the U.S. Treasury Department (September 5, 1969).

18The series on potential output is based on that used by 
the Council of Economic Advisers. Currently, potential
output is estimated to be rising at a 4.3 per cent annual 
rate. For alternative estimates of potential output, see 
Fair, “The Determination of Aggregate Price Changes.”
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( AYt), the greater is the spillover into higher prices. 
Given AYt, the larger is X F, — X ,-,, the greater is 
the expansion of output and the less the spillover 
into higher prices.

In addition to current values, past values of the 
demand pressure variable are included in the price 
equation. The purpose of including past values is to 
allow for lags in the determination of prices in re­
sponse to changing demand. Furthermore, the impact 
of changing demand through changing input prices 
and costs of production is given a chance to operate 
by including lagged values for the demand pressure 
variable.

Anticipated Price Change — The other independent 
variable included in the price equation is a measure 
of anticipated price change (APAt). The purpose of 
including this variable as a factor influencing current 
changes in the price level is to allow anticipations of 
future price movements to influence the decisions of 
market participants. Since such a variable is not

Table II

ANTICIPATED PRICE DEFINITION
(pi from Long-Term Interest Rate Equation)

A P At =  Y ,-2{ [ (
i= lPl Ut—i/ 4 1

.01 +  l ] %  _  l }

P i =  .02 P7 = .08 P13 = .06
P2 =  .03 P« = .08 P14 = .06
P3 =  .04 P9 = .08 P15 = .04
P4 =  .06 P10 = .08 P16 = .03
P5 =  .06 P l l  = .08 P17 = .02
P6 =  .07

Symbols are defined as:

P12 = .07 2 pi — .96

A ? At — anticipated price change (scaled in dollar units) in 
quarter t

_i =  annual rate of change in GNP deflator (1958 =  100) in
quarter t—i

Ut_ j /4  =  index o f unemployment as a per cent of labor force 
(base =  4.0) in quarter t—i 

Yt_ 2 =  total spending (GNP in current prices) in quarter t—2

observable, it has to be constructed. This is accom­
plished by assuming that anticipations about future 
price changes are formed on the basis of past price 
experience.

The measure of price anticipations used in this 
study is a by-product of estimating long-term market 
interest rates.19 Yohe and Karnosky showed that 
long-term market interest rates respond to price an­
ticipations of borrowers and lenders, since commit-

i°For other ways of handling expectations, see Appendix C 
on alternative price equations.
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ments to borrow and lend funds require an assessment 
of anticipated changes in the price level for the period 
of the loan. The problem consists of isolating this 
price effect on market interest rates from factors in­
fluencing the real rate.

In the process of constructing a measure of antici­
pated price change, past changes in prices are ad­
justed by a summary measure of current economic 
conditions. Since price changes tend to lag changes 
in total spending, the degree of resource utilization 
as measured by the unemployment rate is used as 
a leading indicator of future price movements.20 For 
example, if unemployment is rising relative to the 
labor force, decision-making economic units would 
tend to discount current inflation in forming anticipa­
tions about future price movements. Reflecting this 
consideration, the price change in each quarter is 
divided by an index of the unemployment rate ap­
plicable to that quarter. Thus the measure of price 
anticipations would be less for a given inflation 
rate accompanied by high or rising unemployment 
than when unemployment is low or falling.

The specific definition of price anticipations is 
shown in Table II. The weights and the length of the 
lag period were obtained from the estimated long­
term interest rate equation.21

Estimated price equation — The estimated price 
equation is shown in Table III, where APt is defined 
as the dollar change in total spending due to price 
changes in quarter t. The influence on prices of the 
demand pressure variable, D t- i ,  is significant and 
positive for five quarters but very small thereafter.22 
The pattern of influence is one of steady decay, with 
70 per cent of the total effect of demand pressure 
taking place in the first three quarters and 95 per 
cent in the first five quarters.

Anticipated price change, represented by APAt, 
is a significant determinant of current price change.

20For purposes of exposition the unemployment rate was not 
included in the definition of anticipated price change in 
Exhibits I and II.

21The price expectations variable as shown in Table II is 
scaled in dollar units. This transformation is made because 

rices are estimated as the dollar change in total spending 
ue to price changes.

22When the price equation is estimated with the components
of Dt—i separated, the coefficients for the AYt portion are
not statistically significant at the five per cent level, im­
plying that the gap portion, (X Ft - Xt- r ) ,  explains most of 
the changes in APt. However, there may be collinearity 
problems which influence the estimated coefficients. Fur­
thermore, the Dt-i form is used because, theoretically, 
it is a measure of excess demand (see Appendix A ).

Table III
PRICE EQUATION

Sample Period: 1/1 955 - IV/1 969
Constraints: 2nd Degree Polynomial

(d - i 0; de =  0)

APt =  2.70 +  2 diDt-i +  ,86APAt R2 =  .87
(7.07) >=° (8.55) S.E. — 1.07 

D-W =  1.41
do =  .02 (2.63) d4 = .01 (1.86)
di =  .02 (6.33) d5 = * (1.38)
d2 =  .02 (6.63) 2di 09 (9.18)
d i 01 (2.93)

Symbols are defined a s :
APt =  dollar change in total spending (GNP in current prices)

due to price change in quarter t
Dt =  A Y t -  ( X F ^ X ^ )

A Y t =  dollar change in total spending (GNP in current prices)
in quarter t

XFt =r potential output in quarter t
Xt—1 =  output (GNP in 1958 prices) in quarter t—1
APA, — anticipated price change (scaled in dollar units) in quar­

ter t
Note: “ t” statistics appear with each regression coefficient, enclosed 

by parentheses. R2 is the percent o f variation in the dependent 
variable which is explained by variations in the independent 
variables. S.E. is the standard error of the estimate. D-W is 
the Durbin-Watson statistic.

*Less than .01

Though significant, the measure of the impact of this 
variable should not be taken too literally, because its 
construction indicates that it cannot really be viewed 
independently of the demand pressure variable.23 The 
influence of these two variables should perhaps be 
viewed in combination, rather than as independent 
and separate influences.24

Determination of output — Given AYt as deter­
mined by the total spending equation, and APt from 
the price equation, the dollar change in total spend­
ing due to output changes, defined as AX t, can be 
derived from the following identity:

AYt =  APt +  AXt +  (P, -  P t-i)  (X t -  X t-i) .
The cross product term is assumed equal to zero.25 
Thus,

AXt =  AYt -  APt.

23 From the standpoint of the model as a unit, price an­
ticipations are important only in determining the division 
of total spending between prices and output, not the level 
(or change) of spending itself. To allow for the possible 
direct influence of price expectations on total spending, the 
spending equation was estimated with the price anticipa­
tions variable. The coefficient of the price anticipations 
variable was not significant for this specification.

2 'There is, however, some evidence that the price anticipa­
tions variable may be interpreted as an independent and 
separate influence. When the price equation is estimated 
without APAt, the sum of the coefficients on Dt—i is only 
slightly more than shown in Table III and the standard 
error is increased considerably.

2r'The value of this cross-product term was calculated from 
1953 to the present and provides ample justification for
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Unemployment Rate
The unemployment rate plays a role in the model, 

representing the means by which past prices are ad­
justed to take into account varying economic condi­
tions in the formation of anticipated price changes. 
To estimate the unemployment rate, the unemploy­
ment rate is regressed on current and lagged values 
of the GNP gap, expressed as a per cent of potential 
GNP. This equation is estimated by unconstrained 
ordinary least squares, and is shown in Table IV.

Table IV

UNEMPLOYMENT RATE EQUATION 
Sample Period: 1/1955 - IV/1969

Ut =  3.90 +  .04Gt +  .28Gt—l 
(72.50) (1.10) (6.80)

R2 =  .92 
S.E. =  .30 

D-W =  .60

Symbols are defined as:
Ut == unemployment as a per cent of labor force in quarter t

Gt
X F .  _  xt; --- I----- 1 . 100

X F .

XFt =  potential output in quarter t 

Xt — output (GNP in 1958 prices) in quarter t

Note: “ t”  statistics appear with each regression coefficient, enclosed 
by parentheses. R2 is the percent o f variation in the dependent 
variable which is explained by variations in the independent 
variables. S.E. is the standard error of the estimate. D-W is 
the Durbin-Watson statistic.

Interest Rates
Interest rates do not function explicitly in the model 

as a part of a transmission mechanism running from 
changes in the money stock to output and prices. 
The estimated long-term interest rate equation plays 
a vital role in the model, however, providing the in­
formation to calculate the measure of price 
anticipations.

Market interest rates are specified to depend on 
current and past rates of change of output (x) ,  the 
current rate of change in the money stock (m),  and 
current and past rates of change in prices(p) ad­
justed by an index of the unemployment rate. This 
specification draws on Sargent’s work, which was ex­
plored further by Yohe and Kamosky.26

the assumption that it be equated to zero for purposes of 
the model here. Also note that APt is defined in dollar units, 
that is, as (Pt — P t-i )Xt—1 , not (Pt — P t-i). AXt is de­
fined analogously.

20Thomas Sargent, “Commodity Price Expectations and the
Interest Rate,”  Quarterly Journal of Economics (February
1969), pp. 127-40, and Yohe and Karnosky, pp. 31-34, 38.
The estimated interest rate equations also contain a
dummy variable (0 for 1955-60 and 1 for 1961-69). The
significance of this dummy variable indicates a shift of
structure within the sample period. Questions can be raised

Table V
LONG-TERM INTEREST RATE EQUATION 

Sample Period: 1/1 955 - IV/1969
Constraints: 2nd Degree Polynomial

(x - i 7^ 0, p - i 0; X17 =  pi7 =  0)
16

RLt — 1.28 — .06Mt “f“ 1.42Zt -f~ ~ xi Xt—i 
(5.20) (- 3 .5 3 ) (11.01) ■=«

16 ' R2 =  .92
2  p, ( I t i — ) S.E. =  .28

i—0 Ut-i/4 D_\v =  .69
xo =  .02 ( 3.85) X6 =  .01 ( 2.61) x i2 =  .01 ( 1.38)
xi =  .02 ( 4.35) x7 =  .01 ( 2.27) x i3 =  .01 ( 1.28)
x2 =  .02 ( 4.44) x8 =  .01 ( 2.01) x i4 =  * ( 1.20)
X3 =  .02 ( 4.08) x9 =  .01 ( 1.80) x i5 =  * ( 1.13)
X4 =  .02 ( 3.54) xio =  .01 ( 1.64) xxe =  * ( 1.07)
x5 =  .02 ( 3.03) xn  =  .01 ( 1.50) S xi =  .20 ( 2.88)

pa = .0 8 (1 7 .1 3 ) p i2 =  .06 ( 9.29)
p7 =  .08 (14.49) p is =  .06 ( 8.89)
p8 =  .08 (12.64) pi4 =  .04 ( 8.57)
P9 =  .08 (11.37) p is =  .03 ( 8.30)
pio =  .08 (10.47) pie =  .02 ( 8.07)
P J I  =  .07 ( 9.81) 2p, =  .96 (19.04)

P0 =  .02 ( 1.23)
P l =  .03 ( 3.05)
P2 =  .04 ( 5.96)
P3 =  .06 (10.82)
P 4 =  .06 (17.34)
P5 =  .07 (19.66)
Symbols are defined as:

RLt =  Moody’s seasoned corporate Aaa bond rate in quarter t

Mt =  annual rate o f change in money stock in quarter t
— dummy variable in quarter t (0 for 1/1955 - IV/1960 

and 1 for 1/1961 - IV/1969)
&t_ j =  annual rate o f change in output (GNP in 1958 prices) 

in quarter t—i
=  annual rate of change in GNP deflator (1958 =  100) in 

quarter t—i
Ut_ j/4  =  index o f unemployment as a per cent o f labor force 

(base =  4.0) in quarter t—i
Note: “ t”  statistics appear with each regression coefficient, enclosed 

by parentheses. R2 is the percent of variation in the dependent 
variable which is explained by variations in the independent 
variables. S.E. is the standard error of the estimate. D-W is 
the Durbin-Watson statistic.

*Less than .01

Long-term interest rate — The long-term market 
rate (RLt) is measured by the rate on seasoned cor­
porate Aaa bonds. Changes in output and prices 
(adjusted for unemployment) lagged for 17 quarters 
provide the most satisfactory results. The estimated 
equation for the long-term rate is shown in Table V.

The results reflect, in a general way, the view 
stressed by monetarists that a change in the rate of 
monetary expansion influences market interest rates 
in three stages.27 First, the liquidity effect of an 
increase in the rate of change of the money stock

about this procedure, but it is felt that a price expecta­
tions variable should not be constructed on the basis of a 
sample period containing only an expansion like 1961-69. 
Including the dummy variable leaves unexplained that 
factor (or factors) which changed the relationship, but it 
does provide a way of estimating a set of coefficients 
on prices that is based on a sample period reflecting 
varying economic circumstances.

27See Friedman, “The Role of Monetary Policy,”  p. 6.
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on market interest rates is negative. Second, an in­
crease in the rate of monetary expansion influences 
the rate of change in output, which in turn has a 
positive influence on market interest rates. Finally, 
an increase in money growth influences the rate of 
change in prices, which has a positive effect on mar­
ket interest rates.

Short-term interest rate — The short-term interest 
rate (Rst) which is estimated is the four- to six-month 
commercial paper rate. The equation is shown in 
Table VI. Price changes are found to enter signifi­
cantly for a shorter lag period than in the long-term 
rate equation. Also, the short-term rate, as measured 
by the four- to six-month commercial paper rate, is 
much more sensitive to changes in output and the 
money stock than is the long-term rate as measured 
by the rate on seasoned corporate Aaa bonds.

Table VI

SHORT-TERM INTEREST RATE EQUATION 
Sample Period: 1/1955 - IV/1969

Constraints: 2nd Degree Polynomial
( x - l  7 ^  o ,  p - i  = £  0 ;  X I I  =  P H  =  0 )

1° . 10 p. •
RSt =  - 1 . 1 3  -  . 1 7 M t  +  . 9 2 Z t  +  Z x l Xt—i +  2 p i  ( —  V )

( —  3 . 1 4 )  ( - 6 . 3 6 )  ( 5 . 0 3 )  * = «  > = °  U t - i / 4
R2 =  . 9 0  

S.E. =  . 4 7  
D - W  =  . 6 9

x o = . 0 8  ( 8 . 1 0 ) P0 = 1 o -b- ( - . 9 1 )

XI r = . 0 8  { 8 . 9 9 ) P i = . 0 4  ( 1 . 5 3 )

X2 = . 0 8  ( 8 . 9 7 ) P2 = . 0 9 ( 8 . 2 6 )

X3 = . 0 8  ( 8 . 4 5 ) P3 = . 1 4 ( 1 8 . 5 2 )

X4 = . 0 8  ( 7 . 8 3 ) P4 = . 1 7 ( 1 3 . 1 7 )

X5 = • 07  ( 7 . 2 5 ) P5 = . 1 8 ( 1 0 . 2 9 )

X6 r = . 0 7  { 6 . 7 6 ) P6 == . 1 9 ( 8 . 9 2 )

X7 r z . 0 6  ( 6 . 3 6 ) P7 = . 1 8 ( 8 . 1 4 )

X8 = . 0 5  ( 6 . 0 2 ) P8 = . 1 5 ( 7 . 6 4 )

X9 = . 0 3  ( 5 . 7 5 ) P9 = .11 ( 7 . 3 0 )

x i o = . 0 2  ( 5 . 5 2 ) P10 = . 0 6 ( 7 . 0 4 )

2 x i = . 7 1  ( 8 . 2 4 ) 2 p i = 1 . 2 7  ( 1 6 . 8 9 )

Symbols are defined as:
RSt =  four- to six-month commercial paper rate in quarter t

Mt =  annual rate of change in money stock in quarter t

Zt =  dummy variable in quarter t (0 for 1/1955 - I V /1960 
and 1 for 1/1961 - IV/1969)

Xt_ l =  annual rate of change in output (GNP in 1958 prices) 
in quarter t—i

Pt_ j =  annual rate of change in GNP deflator (1958 — 100) in 
quarter t—i

Ut—i/4  =  index o f unemployment as a per cent o f labor force 
(base =  4.0) in quarter t—i

Note: “ t”  statistics appear with each regression coefficient, enclosed 
by parentheses. R2 is the percent of variation in the dependent 
variable which is explained by variations in the independent 
variables. S.E. is the standard error of the estimate. D-W is 
the Durbin-Watson statistic.

Time Response to Monetary Actions: 
A Summary

The pattern of the coefficients in the equations 
provides information about the time response of total 
spending, output, and prices to monetary and fiscal 
actions. The equations indicate that monetary actions 
generally affect total spending with a two- to three- 
quarter lag. A change in the rate of growth of total 
spending is accompanied by a simultaneous change 
in the rate of growth of output, and it is not until 
three quarters later that the response of prices to a 
change in demand pressure builds to 70 per cent of 
the total. The response of prices to a change in total 
spending is yet slower when there are anticipations 
of a high rate of inflation.

The spending equation (Table I) indicates that 
about half of the total response to a change in mone­
tary growth occurs in the first two quarters, and 
about 80 per cent in the first three quarters.

The pattern of coefficients in the price equation 
(Table III) indicates that the effect of a change in 
total spending is reflected first in output and later in 
prices. Operating through the demand pressure vari­
able, about a fourth of the response of prices to a 
change in total spending is in the first quarter, which 
is about two quarters after the change in monetary 
actions. Over 70 per cent of the price response is 
in the first three quarters, and 95 per cent in the 
first five quarters. The response of the price level to 
changes in total spending is also influenced by antici­
pated prices. The greater the anticipated rise in prices, 
the longer delayed is the response of the price level 
to a decline in the rate of change in total spending.

Tests of the Model’s Performance

The equations of the model are to be viewed as a 
unit, and the specification of the model is such that 
given the change in money ( AM) ,  and the change 
in high-employment expenditures (AE),  the model 
can be solved in the following sequence: for the 
change in total spending (AY) ,  the change in the 
price level (AP) ,  the change in real output (AX) ,  
the unemployment rate ( U ), and the long- and short­
term interest rates (RL and Rs).

The explanatory power of each of the equations 
shown in Tables I-VI may be acceptable by conven­
tional standards, but this provides no guarantee that 
the model will perform satisfactorily as a unit. There 
are interdependencies in the model that have to be 
taken into account when evaluating the complete

Page 15Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



FEDERAL RESERVE BANK OF ST. LOUIS APRIL, 1970

model. Of interest in evaluating the model as a unit 
is the implied pattern for the endogenous variables 
when only an initial set of lagged endogenous varia­
bles and the time paths of the exogenous policy 
variables (money stock and high-employment Federal 
expenditures) are assumed known. To conduct such 
a test, several dynamic simulation experiments were 
performed. These simulations take the form of ex post 
dynamic simulations and an ex ante dynamic 
simulation.28

Ex Post Dynamic Simulations
An ex post dynamic simulation is confined to the 

sample period from which the estimated relation­
ships are derived. Actual values for all current and 
lagged exogenous variables are used, but only initial 
actual values for the lagged endogenous variables 
are used. The model generates solution values for 
the endogenous variables in the first simulation pe­
riod, which are then used to generate solution values 
for the second period, and so on for each succeeding 
period.29 A comparison of these calculated time paths 
for the endogenous variables with their actual time 
paths enables one to formulate some judgment as to 
how well the model performs as an interdependent 
unit in tracking the movements of certain strategic 
economic variables.

Ex post dynamic simulations were conducted for 
several subperiods within the sample period (1955- 
69). The results for the entire sample period are 
summarized in Chart I on the 
next page. When simulations are 
conducted for subperiods within 
the 1955-69 period, the pattern 
of movement as shown for the 
whole period simulation tends 
to hold, but the levels are closer 
to the actual values at the be­
ginning of each subperiod.

Chart 1 indicates that the 
model tends to track the move­
ment of the endogenous vari­

28For a discussion of the different 
ways of assessing the tracking 
ability of econometric models, see 
Carl F. Christ, “ Econometric Mod­
els of the Financial Sector,” forth­
coming in the Journal of Money,
Credit, and Banking. For a dis­
cussion of simulation procedures 
and results with an income-expen- 
diture model, see Evans and Hein, 
pp. 50-69.

29See de Leeuw and Gramlich, “The
Channels of Monetary Policy . . 
p. 485.

ables quite well during the 1955-69 period. Since 
criteria for judging the performance of the model in 
such a simulation have not been developed, any con­
clusions are necessarily subjective.30 The tendency for 
the model to avoid diverging sharply from the actual 
path for extended periods is an especially important 
feature. Such a feature provides some basis for trust­
ing the tracking ability of the model over several 
quarters, even if on a quarter-by-quarter basis it may 
appear to be off the mark.

To gain additional information about the predictive 
performance of the model, a comparison is made with 
an ex post simulation from another model. Results of 
an ex post simulation for 1963 and 1964 have been 
published for the Wharton model. The results for the 
model are compared with those of the Wharton model 
in Table VII.

The period 1963-64 includes the 1964 tax cut, which, 
according to the Wharton model, is considered an 
important factor influencing economic developments 
in 1964. However, the St. Louis model, which does 
not emphasize such fiscal actions, did about as well, 
on average, for the years 1963 and 1964 (see Table 
VII).  The main difference to be remembered in eval­
uating these simulations is that the St. Louis model 
contains three primary exogenous variables, while 
the Wharton model contains forty-three.

30See Robert H. Rasche and Harold T. Shapiro, “The 
F.R.B. - M.I.T. Econometric Model: Its Special Features,” 
American Economic Review, Papers and Proceedings (May 
1968), p. 142.

Table VII
ALTERNATIVE EX POST SIMULATIONS: ACTUAL MINUS PREDICTED1 
Comparison of Wharton and St. Louis Models for 1963-64

Nominal GNP2 Real GNP2 Price Level3 Unamployment Rate4
Wharton St. Louis Wharton St. Louis Wharton St. Louis Wharton St. Louis

1963: 1 - 4 .6 0.4 — 3.9 -0 .4 -0.1 0.2 0.9 0.3
II -0 .2 0.3 0.4 - 0 .7 -0.1 0.2 0.7 0.1
III 1.3 1.5 2.5 0.6 — 0.3 0.1 0.9 -0.1
IV 0.9 2.1 2.2 -0 .4 - 0 .2 0.5 1.2 0.2

1964: 1 0.9 1.7 2.7 — 1.4 -0 .3 0.6 1.4 0.2
II 1.1 0.1 2.3 -3 .2 -0 .3 0.6 1.4 0.2
III 1.5 1.7 4.0 - 2 .7 -0 .5 0.8 1.6 0.2
IV 0 - 1 .7 2.2 -6 .8 -0 .4 0.9 1.2 0.2

Average Error 0.11 0.76 1.55 -1.88 -0.28 0.49 1.16 0.16
Root Mean 

Squared Error 2.00 1.49 2.92 3.09 0.33 0.60 1.28 0.21

'Sample period: Exogenous variables:
Wharton: 1948-1964 Wharton: 43
St. Louis: 1955-1969 St. Louis: 3

^Billions of dollars.
3Computed from the level of implicit price deflator.
‘ Per cent.
Sources • M. K. Evans and L. R. Klein, The Wharton Econometric Forecasting Model, 2nd, Enlarged 

Edition (Philadelphia: University of Pennsylvania, 1968) ; and Federal Reserve Bank of 
St. Louis.

Page 16Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis



FEDERAL RESERVE BANK OF ST. LOUIS APRIL, 1970

Chartl

Results of Ex Post Dynam ic Simulation
Annual Rates of Change
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The comparison is not meant to imply that the St. Louis model is 
superior. Rather, the suggestion is offered that a small model con­
structed within a monetarist framework may yield as much informa­
tion about the key aggregates as a large structural model. In summary, 
small monetarist models may be useful as a guide in the formulation 
of stabilization policy.

Ex Ante Dynamic Simulations
An ex ante dynamic simulation is like an ex post dynamic simula­

tion, except that it extends beyond the sample period. To conduct 
such a simulation for this model, it was necessary to re-estimate the 
model for a subperiod within the full sample period. All equations 
of the model were re-estimated with data through 1967. The period 
of the ex ante dynamic simulation is 1968 and 1969. The results are 
summarized in Chart II and in Tables VIII and IX.

The success of the ex ante dynamic simulation can be assessed by 
comparing it with the tracking record of the ex post simulation for 
the same period. A comparison of the errors associated with the ex 
ante simulation with those of the ex post simulation (where the errors 
in both cases are computed with reference to actual values) suggests 
that any structural shifts that occurred in the 1968-69 period were 
not of such a magnitude that the ex ante tracking ability of the 
model was significantly different from that of ex post simulation.

Any conclusions about the tracking ability of the model are neces­
sarily tentative, because they are based on only one ex ante dynamic 
simulation experiment. Nevertheless, these results provide a tentative 
basis for confidence in the tracking ability of the model in es-
Table VIII

MODEL SIMULATIONS 
1968 1969

1 II III IV 1 II III IV
GNP Level (Billions of dollars)

Actual 835.3 858.7 8 7 6 . 4 8 9 2 . 5 9 0 8 . 7 9 2 4 . 8 9 4 2 . 8 9 5 2 . 2
Ex Ante1 834.1 856.7 878.9 899.9 917.6 932.3 945.9 957.2
Ex Posf2 834.6 856.7 877.7 897.8 914.9 929.4 943.4 955.1

Annual Rate of Change in Y
Actual 9.7 11.7 8.5 7.6 7.5 7.3 8.0 4.0
Ex Ante 9.1 11.3 10.8 9.9 8.1 6.6 6.0 4.9
Ex Post 9.4 11.0 10.2 9.5 7.8 6.5 6.1 5.1

Annual Rate of Change in X
Actual 5.9 7.4 4.0 3.2 2.6 2.0 2.2 -0 .4
Ex Ante 5.7 7.6 7.0 5.9 4.0 2.4 1.7 0.7
Ex Post 5.4 6.7 5.7 4.8 3.0 1.6 1.1 0.0

Annual Rate of Change in P
Actual 3.7 4.0 4.0 4.3 4.9 5.2 5.4 4.7
Ex Ante 3.3 3.4 3.6 3.8 4.0 4.1 4.2 4.2
Ex Post 3.8 4.0 4.3 4.5 4.7 4.9 5.0 5.0

Unemployment Rate (per cent)
Actual 3.7 3.6 3.6 3.4 3.4 3.5 3.6 3.6
Ex Ante 3.9 3.8 3.5 3.3 3.2 3.2 3.3 3.5
Ex Post 3.9 3.7 3.5 3.4 3.4 3.5 3.7 3.9

Corporate Aaa Rate (per cent)
Actual 6.1 6.3 6.1 6.2 6.7 6.9 7.1 7.5
Ex Ante 5.8 5.9 6.0 6.4 6.5 6.7 7.0 7.1
Ex Post 5.9 6.0 6.1 6.5 6.7 6.9 7.2 7.4

Commercial Paper Rate (per cent)
Actual 5.6 6.1 6.0 6.0 6.7 7.5 8.5 8.6
Ex Ante 5.1 5.1 5.1 5.6 5.7 6.0 6.6 6.7
Ex Post 5.8 5.8 5.8 6.5 6.6 7.0 7.8 8.0

Key to Abbreviations:
Y = Nominal GNP
X =  Real GNP
P — GNP price deflator

'Simulation based on equations estimated through IV/1967.
Simulation based on equations estimated through IV/1969.
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Table IX
EX ANTE VS. EX POST SIMULATION:

ACTUAL MINUS PREDICTED
1/1968 - IV/1969

(Root Mean Squared Errors)
Ex Post Ex Ante

GNP1 1.26 1.45
GNP in 1958 Prices1 0.99 1.58
GNP Deflator1 0.25 0.76
Unemployment Rate 0.14 0.20
Corporate Aaa Rate 0.17 0.26
Commercial Paper Rate 0.44 1.26
lComputed from actual minus predicted annual rates of change.

timating the economic response to monetary and fiscal 
actions. Unfortunately, it is difficult to conduct addi­
tional tests of this type for other subperiods in the 
sample, because degrees of freedom are severely re­
duced when the sample period is shortened further.

Using the Model for Current Analysis

The model is used in this section to simulate the 
effects of possible future rates of monetary expansion 
on spending, output, prices, unemployment and in­
terest rates, given the economic circumstances of late
1969 and early 1970. Simulation of these alternative 
courses of monetary action suggests how the model 
may provide information which will be helpful to 
policymakers.

Simulations of the model are conducted only for 
alternative rates of monetary expansion. This is done 
because of the nature of the results for the spending 
equation. The net effect of a change in Federal ex­
penditures on total spending (GNP) over a five- 
quarter period is very small if unaccompanied by 
monetary expansion.

Short-Run Projections

The results of simulating the model for alternative 
growth rates of money, and for the growth of Federal 
expenditures as projected in the fiscal 1971 budget, 
are shown in Table X. These simulation results re­
flect the accelerating inflation of the past several 
years and the fiscal and monetary restraint in force 
throughout 1969 and early 1970. These projections 
assume that empirical relationships based on past ex­
perience will continue to hold in the near future.

Rates of change in the money stock were computed 
from the first quarter of 1970. Three alternative rates 
are shown in Table X. The “no-change case” corre­
sponds to the course of monetary actions in the 
second half of 1969. The “three per cent case” corre­
sponds to the trend rate of increase in money from 
1961 to 1965. Finally, the “six per cent case” represents 
monetary actions similar to those of 1967 and 1968.

Table X
SIMULATION OF ALTERNATIVE

Actual
RATES OF MONETARY EXPANSION

Projected
Projected Rate of

Change in M1 IV /1 969 1/1970 11/1970 111/1970 IV /1970 1/1971 11/1971 111/1971 IV/1971
0 Per Cent

Annual Rate of
change in Y 4.0 (5.1 )2 3.5 3.1 1.0 0.3 0.7 0.9 2.1 0.9

X — 0.4 (0.1) — 1.3 — 1.6 -3 .3 — 3.6 - 2 .7 — 2.0 -0 .4 — 1.0
P 4.7 (5.0) 4.9 4.7 4.4 4.0 3.5 3.0 2.5 1.9

Unemployment Rate 3.6 (4.0) 4.3 4.8 5.2 5.8 6.4 6.9 7.4 7.7
Corporate Aaa Rate 7.5 (7.4) 7.4 7.5 7.4 7.4 7.3 7.1 6.9 6.7
Commercial Paper Rate 8.6 (8.0) 7.6 7.6 7.1 6.5 5.7 5.0 4.4 3.6

3 Per Cent
Annual Rate of

change in Y 4.0 (5 .1 )2 3.5 3.8 2.9 3.1 4.1 4.4 5.5 4.3
X — 0.4 (0.1) — 1.3 -0 .8 — 1.5 — 1.0 0.3 0.8 2.2 1.4
P 4.7 (5.0) 4.9 4.7 4.5 4.2 3.8 3.5 3.2 2.9

Unemployment Rate 3.6 (4.0) 4.3 4.8 5.2 5.6 6.0 6.3 6.5 6.7
Corporate Aaa Rate 7.5 (7.4) 7.4 7.3 7.3 7.3 7.3 7.2 7.1 6.9
Commercial Paper Rate 8.6 (8.0) 7.6 7.2 6.8 6.4 5.9 5.5 5.0 4.5

6 Per Cent
Annual Rate of

change in Y 4.0 (5.1 )2 3.5 4.6 4.8 6.0 7.6 7.8 8.9 7.7
X — 0.4 (0.1) — 1.3 -0.1 0.2 1.6 3.3 3.7 4.8 3.8
P 4.7 (5.0) 4.9 4.7 4.5 4.3 4.2 4.0 3.9 3.8

Unemployment Rate 3.6 (4.0) 4.3 4.8 5.1 5.4 5.6 5.6 5.7 5.7
Corporate Aaa Rate 7.5 (7.4) 7.4 7.2 7.2 7.2 7.3 7.3 7.3 7.2
Commercial Paper Rate 8.6 (8.0) 7.6 6.7 6.5 6.3 6.1 5.9 5.7 5.5

Key to Abbreviations:
Y = Nominal GNP P =  GNP Price Deflator
X =  Real GNP M =  Money Stock

*Rates of change in money projected from 1/1970. High-employment Federal expenditures projected on basis of fiscal 1971 budget, as
released in January 1970.

2Model estimates.
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No-change case — A course of no change in the 
money stock from the first quarter of 1970 would lead 
to further reduction in the rate of increase of total 
spending in 1970 and 1971 (Table X). A slowing of 
total spending along with upward pressures on prices 
from the past inflation (anticipated price effect) 
would lead to continued declines in output through 
1971. Such a restrictive course of monetary actions 
would slow the rate of price increase to a four per 
cent rate by late 1970 and to a two per cent rate by 
late 1971. The decline in output would be accom­
panied by a rise in the unemployment rate to over 
seven per cent by late 1971.

The effects of such restrictive monetary actions on 
interest rates would be to keep the long-term interest 
rate at recent levels through 1970, mainly because 
of the effects of past inflation. By early 1971, the 
slower advance of prices in 1970 and the slowing of 
output growth would lead to declines in the long­
term rate. The short-term interest rate, on the other 
hand, would hold at recent levels only temporarily, 
partly because of continued restrictive monetary ac­
tions. Short-term rates would drop sharply by the 
second half of 1970, reflecting primarily the slowing 
of output growth. Since the price lags are shorter for 
the short-term rate, the effects of past inflation are not 
so pervasive as for the long-term rate.

Three per cent case — Growth of the money stock 
at a three per cent annual rate is presented to illus­
trate the effects of a moderate expansion of money. 
This rate corresponds to the trend rate of increase in 
money from 1961 to 1965. In the current economic 
situation, a three per cent rate of expansion in money 
would represent a moderate easing of monetary policy 
from its restrictive influence of late 1969 and early 
1970.

The effect of such expansion would be to maintain 
growth in total spending at a rate about the same as 
in the fourth quarter of 1969. Given the influence of 
past inflation on prices, output would decline slightly 
through 1970, but would resume its increase by 1971. 
The effect on prices in 1970 would be little different 
from the no-change case, but by late 1971 the differ­
ence would be marked. In the three per cent case 
prices would still be rising at a three per cent rate by 
late 1971 compared with a two per cent rate for the 
no-change case. Moderate expansion of the money 
stock leads to a rise in the unemployment rate through
1970 and 1971. In general, for this model, the unem­
ployment rate rises as long as output grows at less 
than a four per cent rate.

The long-term interest rate would remain at recent 
levels throughout 1970, and not until early 1971 
would the effect of slower price increases and output 
growth be enough to offset the effects of past infla­
tion. The short-term interest rate would fall more 
quickly than the long-term rate but would not fall as 
much by late 1971 as in the no-change case. Such a 
pattern for the short-term rate illustrates the short- 
and longer-run influence of quickened monetary 
expansion.

Six per cent case — A six per cent annual rate of 
increase in money is shown to illustrate the effects 
of a sudden shift to a very rapid rate of monetary 
expansion in the second quarter of 1970. Such in­
crease in money would be about the same as during 
1967 and 1968.

A major effect of shifting to rapid monetary ex­
pansion would be to advance the rate of total spend­
ing growth. By late 1971, total spending would be 
increasing at an eight per cent rate with such mone­
tary actions. The rate of price increase would fall 
somewhat, however, because of past restrictive mone­
tary actions. But the gain in price performance would 
be small, because by late 1971 prices would still be 
increasing at a four per cent rate. The effects of past 
monetary and fiscal actions, along with past inflation, 
would lead to a decline in output through mid-1970. 
From then through 1971, output growth would 
increase.

Despite a shift to a very rapid rate of monetary 
growth, unemployment would rise until mid-1971. 
This increase in unemployment would follow because 
of the continued influence of past monetary and fiscal 
actions. By late 1971, the recovery in output growth 
would be pushing the unemployment rate back down.

A shift to rapid monetary expansion has a pro­
nounced effect on market interest rates. The long­
term rate would stay at recent levels through 1971, 
because the influence of past prices (anticipated 
price effect) would not be offset by a sustained re­
duction in output growth. The short-term rate would 
fall, in response to the temporary reduction in output 
growth, but the decline by late 1971 would be less 
than for either the no-change or three per cent case.

Implications of the Model for 
the Long Run

Short-run prospects for economic variables tend 
to dominate policymakers’ decisions. However, the 
longer-run consequences of alternative monetary poli­
cies should also be given consideration. This model
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is incomplete for long-run analysis; nevertheless, it 
yields results that are of interest and may not be too 
far removed from results that might evolve from a 
more complete specification.31

When simulations are conducted for long periods 
into the future (thirty years), the model demonstrates 
properties consistent with those expounded by the 
classical economists. Over the long run, monetary 
actions have no effect on real magnitudes; the rate 
of growth of output, the unemployment rate, and 
the real rate of interest all tend to move toward 
some equilibrium rate, regardless of which rate of 
money growth is maintained. The effects of alterna­
tive rates of monetary expansion are on nominal 
magnitudes, namely, total spending, prices, and mar­
ket interest rates.

Based on the assumptions of the model, a six per 
cent rate of growth in money along with a six per cent 
growth rate in Federal expenditures, for example, 
would lead ultimately to about a six per cent rate of 
growth in total spending, a four per cent rate of 
growth in output, a two per cent rate of increase in 
prices, and market interest rates about two percent­
age points in excess of the real rate. Alternatively, a 
two per cent growth rate in money would result ap­
proximately in a two per cent growth in total spend­
ing, a four per cent rate of growth in output, a two 
per cent rate of decline in prices, and market interest 
rates about two percentage points below the real 
rate. Over the long run, the model indicates that 
high employment and price stability are compatible.

Summary

The main purpose of this study has been to 
quantify the effects of monetary and fiscal actions

31The shortcomings of the model for the long-run analysis 
are quite evident. There are no assumptions specified as to 
labor force growth and productivity. Furthermore, there is 
no investment function and, therefore, the capital stock is 
not an endogenous variable. All long-run assumptions are 
embodied in assumptions about the growth rate of potential 
output. With these assumptions, policy actions cannot affect 
the economy’s long-run growth rate.

within a small-model framework and thereby offer 
an alternative to existing large-scale econometric 
models. Such a model has been formulated and the 
effects of monetary and fiscal actions on spending, 
output, prices, employment, and interest rates have 
been estimated.

The model developed in this article is primarily 
“monetarist” in character. The estimated equations 
indicate that monetary actions, as measured by 
changes in the money stock, play a strategic role. 
Fiscal actions, as measured by high-employment 
Federal expenditures, have some short-run effects, 
but for periods of a year or more the net effect on 
spending, output, and prices is near zero. Simula­
tions of alternative rates of monetary expansion pro­
duce short-run and long-run responses which are 
consistent with the general monetarist view of the 
economy.

One of the chief advantages of this model is that 
it depends primarily on information about only two 
variables — the money stock and high-employment 
expenditures.32 Considerable insight can be gained 
about the pattern of expected movements of certain 
strategic economic variables by considering alterna­
tive courses of monetary and fiscal actions. How­
ever, since the model is limited to only monetary 
and fiscal influences, to the exclusion of other inde­
pendent forces, it is not suitable for exact forecast­
ing.33 Its primary purpose is to measure the general 
pattern of influence of monetary and fiscal actions on 
several strategic economic variables. Since the econ­
omy is viewed as being basically stable, other factors 
influencing total spending, output, and prices are not 
considered to be of great importance in estimating 
the response to monetary and fiscal actions.

32This feature has led John Deaver to conjecture that the 
standard error of forecast in the Andersen-Jordan model 
may be far lower than that of the FRB-MIT model. See 
his “ Monetary Model Building,”  Business Economics, (Sep­
tember 1969), p. 30.

33See Andersen and Jordan, pp. 15, 23, 24, and Leonall C. 
Andersen, “ Money in Economic Forecasting,” Business 
Economics, (September 1969), p. 17.

This article is available as Reprint No. 55.

The Appendices to this article begin on the next page.
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APPENDIX A 

EXPLANATION OF THE PRICE EQUATION

The price equation (omitting timescripts and lags) is 
AP =  f (D , APA), 

where D, demand pressure, is defined as 
D =  AY -  (XF -  X).

AY is the change in total spending, (XF — X) is the 
GNP gap, that is, the difference between potential and 
actual output, and APA is anticipated price change. This 
specification of the price equation is based on standard 
theory of macroeconomic equilibrium.

Macroeconomic equilibrium can be depicted graph­
ically as in Figure I. The solid downward-sloping line, 
X“ , is the total spending line, which represents the 
combinations of prices and output consistent with a 
particular level of total spending, Y. This total spending 
line can be interpreted as total demand for output.

F ig u re  I

M a c r o e c o n o m i c  E q u i l ib r iu m
(Determination of O utput and Prices)

The upward-sloping line, labeled Xs, is the total supply 
line. This line corresponds to that combination of prices 
and output which maximizes profits of firms, given the 
prices of factors of production, the degree of competition 
among firms and the stock of human and physical capital 
(defined to embody the state of technology).

The intersection of total supply and total demand 
determines the levels of output and prices. The equilib­
rium price level is that level which equates the amount 
of output supplied with the amount demanded.

The focus of the model is on the change in prices 
and the change in output. In terms of Figure I, 
changes in prices and output are brought about by shifts 
in demand and/or supply. Since XD is drawn for a level 
of total spending, a shift of that line upward and to the 
right to X£+ay represents an increase in total spending.
If the total supply line remains fixed, the effect of AY 
on prices depends on (1) the magnitude of AY, and on 
(2) the slope of the total supply line, Xs.

The purpose of the model is to estimate the response 
of spending, output, and prices to monetary and fiscal 
actions, not to test a hypothesized structure. Conse­
quently, rather than attempt to determine the shape 
of the total supply line empirically, its variable slope is 
proxied by the difference between potential output and 
actual output. As drawn in Figure I, there is a one-to-one 
relationship between XF — Xs and the slope of Xs. As­
suming that this relationship is approximately linear 
within the range of experience since 1955, and that the 
observed values fall on the supply line, the effect of 
a variable slope for Xs can be approximated by XF — X. 
In this way the term [AY — (XF — X )] brings to­
gether both the magnitude of demand shift and the 
slope of the supply line.

The other term in the price equation, anticipated price 
change, APA, is considered as a separate influence on 
prices. In terms of Figure I, the anticipated price term 
is a shift parameter for the total supply line (an increase 
in APA shifts Xs upward and to the left). Including it in 
this way allows for the influence of past prices on current 
pricing policies of firms and factors of production.
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APPENDIX B 

GRAPHICAL ILLUSTRATION OF THE MODEL

The workings o f the model can be demonstrated with 
graphical techniques. Figure II is a representation o f the 
core o f the model, showing the determination o f changes 
in spending, output, and prices.

Panel A  o f Figure II is a graphical representation o f the 
total spending equation with AM  on the horizontal axis 
and AY on the vertical axis. Changes in AE shift the total 
spending line.

Panel B shows prices (A P ) as a function o f AY. A 
short-run price line (A P i) is drawn consistent with empir­
ical results showing that AP is not very sensitive to AY in 
the short run. Important determinants of the position of 
the short-run price line are the size o f the GNP gap and 
anticipated price changes. The long-run price line 
(A P (L R ) )  is drawn to show the relationship between 
AP and AY when the GNP gap is zero and anticipated 
prices are equal to actual prices. Its slope (45  degrees

from its origin on the AY axis) is based on the monetarist 
view  that in the long run, AM  influences only AP.

Panel C expresses the total spending identity in graph­
ical terms. Total spending is divided between output and 
prices; to reflect this, the line in panel C is drawn as a 
45 degree line with its position determined by the magni­
tude of total spending (A Y ). There is a family o f 45 
degree lines, one for each possible AY. Also included in 
panel C is a horizontal line representing the long-run 
growth rate o f output. It is shown as a horizontal line to 
indicate that long-run output growth is exogenously de­
termined by  resource growth and technology.

In panel D , the AX i line shows the relationship between 
money (A M ) and output (A X ) as derived from the other 
three panels. The equation for this line is not shown in 
Exhibit I in the text, but it can be derived from the other 
equations o f the model.

Figure II is drawn to represent an 
initial equilibrium for a given AM, 
which has associated with it the short- 
run price and output lines, APX and 
A X j. The effect o f a change in AM, 
given AE, is shown as a movement 
along the spending line in panel A 
from ® to ©. Given the initial price 
line, APj, and the changed AY, the 
effect on prices and output is shown 
in panels B, C and D  as a movement 
from CD to ©.

This case illustrates the im pact o f a 
change in AM  in the short run. For 
longer periods, anticipated price changes 
and the GNP gap will also change; 
they becom e endogenous variables in 
a long-run model. T o  illustrate the ef­
fects for the long run, the long-run 
price line, A P (L R ), in panel B, is rele­
vant. The interpretation o f the long- 
run price line is that changes in AM 
are reflected only in AP, with AX de­
termined by  considerations o f  resource 
growth and technology. The horizontal 
line in panels C and D  is the long-run 
relation between prices and output.

In the short-run, the solution o f the 
m odel need not lie on the long-run 
price line in panel B (or the long-run 
output line in panels C and D ) .  H ow ­
ever, a succession o f short-runs (shown 
as a shift o f the AP and AX lines to 
AP, and A X 2) will tend to m ove equi­
librium toward the long-run price and 
output lines, as anticipated prices ad­
just to actual prices and the G NP gap 
goes to zero.

Figure II

Model in Graphical Form
(A) (B)

Spending Equation Price Equation
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APPENDIX C 

ALTERNATIVE PRICE EQUATIONS

Table XI
ALTERNATIVE PRICE EQUATIONS

(Dependent Variable — - Apt)
Sample Period: 1/1955 - IV/1969

Independent Variable
Con­

I  Dt-i APAt (RL t—iXt—1).01 2AMt--i stant J i S.E. D-W
Price Anticipations

Specification1 .09 .86 
(9.18) (8.55)

* * 2.70
(7.07)

.87 1.07 1.41

Interest Rate
Specification2 .09 .11 * 1.93 .88 1.04 1.49

, (8.72) (8.73) (4.10)
Money Stock

Specification3 .06
(4.61) * 2.61

(7.82)
2.1 1 

(4.22)
.86 1.11 1.37

i Where i goes from 0 to 5
2 Where i goes from 0 to 10
3 Where i goes from 0 to 9
*Not estimated for this equation
Note: Regression coefficients are the top figures ; their “ t* statistics appear below each coefficient,

enclosed by parentheses. R2 is the per cent of variation in the dependent variable which
is explained by variations in the independent variable. S.E. is the standard error of the
estimate. D-W is the Durbin-Watson statistic.

The model consists, for the most 
part, of equations which have 
been estimated in previous stud­
ies. The purpose of this paper is 
to combine the equations in a 
way which represents the general 
monetarist view.

The primary distinguishing fea­
ture of this model, other than the 
reduced-form total spending equa­
tion, is the inclusion of a price 
anticipations variable in the price 
equation. Two alternative meth­
ods of introducing price anticipa­
tions were considered. One alter­
native bypasses the precise form 
of the price anticipations function 
and uses the long-term market in­
terest rate (yield on corporate Aaa 
bonds) as an independent varia­
ble in the price equation. The 
other alternative bypasses both price expectations and 
interest rates, and introduces changes in money as an 
independent variable in the price equation. Such a speci­
fication allows monetary actions to serve as a proxy for 
anticipated prices.

A Market Interest Rate in the Price Equation
The first alternative replaces the price anticipations 

variable with the long-term market interest rate.1 The 
rationale is that the process of price anticipations forma­
tion is so complex that it defies measurement. However, 
there seems to be agreement that the level of market 
interest rates reflects anticipated price changes, how­
ever formed. Thus the market interest rate can be used 
as a proxy for price anticipations.

Since interest rates reflect factors other than price an­
ticipations, including the interest rate does not provide 
a clean measure of price anticipations. Using the market 
interest rate allows those factors influencing the real 
rate of interest to enter indirectly as an influence on 
prices. In general, however, it has been argued that the 
real rate of interest is very stable.

Following this reasoning, the price equation was esti­
mated by including the long-term interest rate. The 
results are shown in Table XI. The coefficient of the 
interest rate variable is significant at the five per cent 
level for this specification, and the sum of the coeffi­
cients for the demand pressure variable is roughly the

xThe suggestion for using the interest rate in the price equa­
tion came from the Money and Banking Workshop at 
the University of Chicago.

same as for the price anticipations version of the equa­
tion. However, the length of the lag structure is longer, 
indicating that the response of prices to changes in de­
mand pressure may be slower than in the basic equa­
tion. But this need not imply that prices are slower to 
respond to monetary actions, since the magnitude of 
the interest rate contribution to price change is smaller 
than with the price anticipations specification.

Money in the Price Equation
Several observers have been critical of price equations 

that do not include monetary variables directly. As 
shown in the text, excluding monetary variables from 
the price equation does not necessarily imply a non­
monetary theory of inflation.2 Such a conclusion can­
not be derived by examining the price equation alone, 
but requires an examination of the whole model, and the 
linkages between money and prices in particular.

The second alternative that is considered is based on 
the central proposition of the quantity theory — that 
changes in money are ultimately reflected in changes in 
the price level. Accordingly, current and past changes 
in money are used as a proxy to measure anticipated 
movements in prices.3 Though this rationale for includ­
ing money is somewhat narrower than that proposed by 
some monetary economists, the direct and indirect ef­
fects of money are being measured once it is included 
in the price equation.

2See Fand, “ Some Issues in Monetary Economics," pp. 20-23. 
:1This suggestion was made by Professors David Fand and 
Allan Meltzer.
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The price equation incorporating current and lagged 
values o f changes in money is shown in Table XI. Except 
for the current quarter, the coefficients are significant 
for nine lagged quarters. The effect o f including changes 
in money lowers the sum o f the coefficients on the de­
mand pressure variable, however. The overall explana­
tory pow er o f the equation is about the same as for the 
price anticipations model.

Comparison of Ex Post Simulations

T o com pare the price equation in the text with the 
two alternatives in this Appendix, the m odel was sim­
ulated with each o f the three different specifications 
from 1965 through 1969. The period starting in 1965 
is used because the relative tracking ability o f the 
models during a period o f accelerating inflation is es­
pecially relevant in assessing the current econom ic situa­
tion. Since the price equation is the only part that varies 
from  one model to the next, only the results for the rate 
o f change o f prices are reported, (see Table X II ) .

The price anticipations specification has the smallest 
average absolute error and the smallest root mean 
squared error for the period. During the last tw o years 
o f the period, 1968 and 1969, each o f the alternative 
specifications tends to underestimate price changes. 
H owever, for 1968 and 1969, the price anticipations 
specification again has both the smallest average ab­
solute error and root mean squared error.

Conclusions

An examination o f the m odel reflecting three different 
specifications for the price equation indicates that none 
o f the specifications is clearly superior as judged by 
conventional criteria. A  policymaker might well con ­
sider the results provided by  each o f the three.

W hen simulations are perform ed for thirty-year peri­
ods beginning in 1970, the price anticipations version 
(as presented in the text) approaches closest a long- 
run classical solution. For the other two specifications 
the unemployment rate does not stabilize at the same

Table XII
GNP PRICE DEFLATOR 

ALTERNATIVE EX POST SIMULATIONS:
ACTUAL MINUS PREDICTED

{Com pounded Annual Rates of Chan 3®)
Price Anticipations Interest Rate Money Stock

Specification Specification Specification

1965 1 0.6 0.3 -0 .5
II 0.2 — 0.2 — 1.0
III — 0.7 — 1.0 — 1.7
IV — 0.2 — 0.4 — 1.0

1966 1 1.0 1.0 0.4
II 1.4 1.5 1.0
III 0.8 0.8 0.6
IV 0.2 0.1 0.3

1967 1 - 0 .3 -0 .3 — 0.2
II -0 .8 -0 .8 -0 .8
III 1.0 1.1 0.9
IV 1.3 1.4 1.1

1968 1 0.4 0.4 0.3
II 0.5 0.7 0.6
III 0.2 0.7 0.4
IV 0.2 0.9 0.3

1969 1 0.6 1.4 0.7
II 0.7 1.6 0.8
III 0.8 1.7 1.0
IV 0.1 0.9 0.5

Average Absolute 
Error

1965-69 0.60 0.86 0.71
1965-67 0.71 0.74 0.79
1968-69 0.44 1.04 0.58

Root Mean
Squared Error

1965-69 0.50 0.96 0.63
1965-67 0.67 0.76 0.79
1968-69 0.25 1.27 0.39

level for alternative growth rates o f  money. These two 
alternatives yield the same equilibrium growth rates of 
output for alternative growth rates o f money, but since 
this rate is approached asymptotically, unemployment 
stabilizes at a different rate for each alternative growth 
rate o f money.4

^Supplementary materials relating primarily to the long-run 
simulations are available on request.

“ Q u ar te rl y  E c o n o m ic  Su m m a r y ,”  a new release of this 
bank, will replace the quarterly “Triangles of U.S. Eco­
nomic Data” next month, and is available to the public 
without charge. Based on the approach to stabilization 
analysis presented in this article, “Quarterly Economic 
Summary” will contain an outlook for Total Spending, 
Real Product, and Prices. It will include an explanation 
of the analysis, as well as charts and rates-of-change tables 
for national income accounts data and related series. 
Persons who have been receiving “Triangles of U.S. 
Economic Data” will automatically receive the new release. 
For subscriptions, write: Research Department, Federal 
Reserve Bank of St. Louis, P.O. Box 442, St. Louis, Missouri 
63166.
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Summary of U.S. Balance of Payments, 1969
by MICHAEL W. RERAN

Balance of Payments Accounts

The Balance o f Payments Accounts are a double-entry 
record o f com m odity and financial transactions between 
United States and foreign residents. Because it is based 
on double-entry bookkeeping principles, the balance of 
payments always balances in the sense that receipts 
equal payments. The double-entry nature o f the balance 
of payments is illustrated on the lefthand side o f the 
table on the next page. This accounting balance must 
not be confused, however, with a meaningful econom ic 
balance, because the econom ic behavior underlying some 
o f these transactions may not be sustainable. For exam­
ple, the receipt o f $.8 billion in 1969 from the sale of 
convertible currencies (IV .3 .b ) can only continue as 
long as the United States’ stock o f convertible currencies 
lasts. There are two officially recognized measures of 
the econom ic balance o f payments: the Liquidity Bal­
ance and the Official Settlements Balance. They repre­
sent alternative ways o f arranging the balance of 
payments accounts, and are shown on the righthand 
side o f the table.

T he Accounts are divided into four categories: Goods 
and Services, Private Capital, Government, and Other. 
These accounts are, o f course, interrelated; an export 
o f  goods can be financed by private capital, a Govern­
ment loan or grant, or by  a private transfer.

( I )  Goods and Services — Merchandise exports and 
imports (1.1.) are a measure o f physical goods which 
cross national boundaries. The dem and for imports de­
pends largely upon dom estic income, while the demand 
for exports depends largely upon the level o f income 
abroad. Because o f excess demand in the United States, 
the trade balance o f $.7 billion is unusually small by 
historic U.S. standards. H owever, there was a pattern 
of improvement during the year due to the slowdown in 
the United States econom y which reduced import growth, 
while exports continued to grow rapidly in response to 
high levels o f demand in Europe and Japan.

In spite o f the decline in U.S. troops in Vietnam, 
military spending abroad increased $.4 billion in 1969 to 
a level o f $4.9 billion (I .2 .a ). Other components of 
services were relatively unchanged from 1968.

( I I )  Private Capital — Long-term capital ( I I . l . )  rep­
resents changes in United States private assets purchased 
from foreigners (payments colum n) and liabilities to 
foreigners (receipts colum n). There was a long-term 
capital outflow o f $.7 billion in 1969 versus an inflow  
o f $1.9 billion in 1968. This turnaround is attributed 
largely to a decrease in foreign private and official port­
folio investment in the United States.

For short-term capital (I I .2 .) , the payments column 
represents changes in all private United States assets, 
while the receipts colum n records only changes in pri­
vate nonbank liabilities, and thus does not record Euro­

dollar transactions. Changes in bank liabilities are listed 
with changes in short-term Treasury liabilities under 
IV .4, to facilitate analysis o f the distinction between 
the Liquidity Balance and Official Settlements Balance.

(I I I )  Government — The net outflow o f Government 
loans, grants, and transfers was $4.0 billion in 1969, up 
$1.5 billion from  1968. Foreign official institutions, which 
had purchased $1.8 billion o f U.S. Government bonds 
in 1968, sold $.2 billion in 1969. This $2.0 billion turn­
around more than explains the deterioration in the 
Government capital account.

(IV ) Other — Private transfers ( I V .l . )  represent gifts 
and similar payments by  American residents to foreign 
residents. Errors and Omissions (IV .2.). is the statistical 
discrepancy between all specifically identifiable receipts 
and payments. The importance o f this item is discussed 
below . Changes in U.S. Reserve Assets (IV .3 .) represent 
official transactions o f  the United States Government 
with foreign governments and the International M one­
tary Fund (IM F ). The $1.2 billion increase in reserve 
assets is recorded with a minus sign because dollars 
were “ spent”  to acquire them. Changes in U.S. L iquid 
Liabilities (IV .4 .) represent increased foreign holdings 
of liquid dollar liabilities o f U.S. banks and the Treasury. 
The major difference between the Liquidity and the 
Official Settlements Balances is in the different cate­
gorizing o f these U.S. L iquid Liabilities.

The Net Balance columns show the source and overall 
size of the deficit or surplus, while the Financing columns 
show how  the deficit is financed or the surplus is disposed.

Liquidity Balance — The underlying assumption about 
econom ic behavior is that all foreign liquid dollar hold­
ings (IV .4 ) both private and official, are a potential 
claim on United States reserve assets, especially the 
gold stock. The Liquidity Balance was in deficit by $7 
billion in 1969, com pared to a $.2 billion surplus in 1968. 
This grea,t change is partially a statistical illusion re­
sulting from two specific events which in no w ay re­
flect a weakening in the basic external position o f the 
United States. First, Federal Reserve Regulation Q, 
which im posed an interest rate ceiling o f 6%  per cent 
or less on deposits in American banks, created an in­
centive for many depositors to switch their deposits to 
the foreign branch offices o f  American banks where R eg­
ulation Q did not apply and interest rates were in excess 
o f 9 per cent. As the transfers were outside usual D e­
partment o f Com m erce reporting channels, they show 
up in Errors and Omissions, which increased from a $.7 
billion deficit in 1968 to a $3 billion deficit in 1969. 
Second, official institutions switched their dollar reserves 
from “nonliquid” Treasury notes and corporate bonds to 
“ liquid” form  by  $1 billion in 1969.

Balance of Payments Measures
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Official Settlement Balance — The underlying eco­
nom ic rationale is that only official holdings o f dollars 
represent a meaningful potential claim on U.S. reserve 
assets. Foreign private persons and international organi­
zations demand dollar balances to meet the needs of 
international trade and finance. Thus, an increase in 
foreign private holdings o f dollars (IV .4 .b ) is treated as 
a capital inflow, while changes in foreign official holdings 
of dollars (IV .4 .a ) is treated as a financing item. The 
Official Settlements Balance recorded a surplus of $2.7 
billion in 1969, almost double the surplus recorded in

1968. This undoubtedly overstates the underlying strength 
o f the balance of payments, because the $8.8 billion 
capital inflow through the Eurodollar market (IV .4 .b ) 
was mainly due to the need o f U.S. banks to find sources 
of funds not subject to Regulation Q interest rate ceilings.

Conclusion — Regulation Q has distorted both o f these 
measures in 1969, making one look stronger and the 
other weaker than it really was. These measurement prob­
lems caution us not to rely on summary statements about 
the balance o f payments. This is especially true o f a 
reserve currency country like the United States.

U. S. BALANCE O F PAYM ENTS, 1969*
(In Billions of Dollars)

IV.

Transactions

Goods and Services 
1. Merchandise

Trade (goods) ...
Services ..............

Military
2.

b. Investment Income .
c. Travel ....................
d. Other ............-......

II. Private Capital ........................
1. Long term .......................

a. Direct Investment ....... -.........
b. Portfolio Investment ...............
c. Bank and Other Loans (Net)..

2. Short term .......................
III. Government ....................

1. Loans ......................
2. Grants and Transfers

Other
1. Private Transfers .............

Errors and Om issions......
Changes in U.S. Reserve 
Assets ................................
a. Gold (outflow is receipt) ...
b. Convertible Currencies ...—
c. I M F Gold Tranche ________
Changes in U.S. Liquid 
Liabilities ...........................
a. Foreign Official Holders ......
b. Foreign Private Holders ....
c. International Organizations 

Other than I M F ................

2.

3.

4.

Total

Balance of Payments Accounts

Receipts

55.4

36.5
18.9

1.5
8.9
2.1
6.4

3.7
3.7 

.7
3.0

.0

.0
1.5
1.5

.8

.8

8.9 

...878
__A_
70.3

Payments

53.3

35.8
17.5

4.9
4.4
3.4 
4.8

5.0
4.4
3.1
1.3 

.0 

.6

5.5
3.4
2.1

.8
3.0

2.0 
1.0

. . . . . . . . . .

.7

.5

70.3

Balance

+ 2.1

+
+

+
+

+

.7
1.4
3.4
4.5
1.3
1.6

1.3
.7

2.4 
1.7

.0
.6

-  4.0
-  1.9
-  2.1

-  .8
-  3.0

-  1.2 
-  1.0 + .8 
-  1.0

+ 8.2
-  .5 + 8.8

 — 

.0

Balance of Payments Measures

Liquidity Balance

Net
Balance

+ 2.1

1.3

-  4.0

.8
3.0

7.0

Financing 
of Net 

Balance

-  1.2

+ 8.2

+ 7.0

O fficial 
Settlements Balance

Net
Balance

+ 2.1

_  2.4
+  1.7+ .8

-  .6

-  1.7
-  2.1

-  .8
-  3.0

+ 8.8

—____
+ 2.7

Financing 
of Net 

Balance

-  .8

.2

-  1.2

.5

-  2.7
Note: Figures may not add because of rounding. 
•Preliminary
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