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LETTER OF TRANSMITTAL

‘ Avaust 1, 1975.
To the Members of the Joint Economic Commitice:

Transmitted herewith are two studies dealing with international
aspects of recent inflation. The first, entitled “International Sources
of Domestic Inflation,” was prepared at the Committee’s request by
Richard Berner, Peter Clark, Jared Enzler, and Barbara Lowrey of
the staff of the Board of Governors of the Federal Reserve System.
Tt assesses the importance of international factors in causing inflation
in the United States in the past three years.

The second paper, entitled “Some Ogserva,tions on the World-Wide
Intensification of Inflation,” is by Helen B. Junz, also of the staff of
the Board of Governors of the Federal Reserve System. It examines
the common factors which appear to have contributed to high rates
of inflation in virtually all the major countries of the world in the past
few years.

Senate Concurrent Resolution 93, adopted on August 7, 1974,
instructed the Joint Economic Committee to undertake ‘‘an emergenc
study of the ecomomy * * * with special reference to inflation.”
As part of this study, the committee under the leadership of Chairman
Wright Patman and Vice Chairman William Proxmire had a number
of individual study ag)ers prepared, including the studies transmitted
herewith. The initiaIl) rafts of these studies were completed and were
available to the committee and its staff at the time the committee
prepared its report pursuant to Senate Concurrent Resolution 93,
entitled “Achieving Price Stability Through Economic Growth,” filed
with the Congress on December 29, 1974. Because of the time required
for editing and printing, however, it was not possible to make printed
sgﬁies of these studies available until now. I believe that these studies

ill prove extremely valuable not only for the committee, but for all
Members of Congress and for others interested in the problems of
dealing with inflation in the United States.

The views expressed in these studies are those of the authors and
do not necessarily represent the views of the members of the Joint
Economic Committee or the committee staff. On behalf of the com-
mittee I would like to express my appreciation to the individual
authors of these studies and to the Board of Governors of the Federal
Reserve System.

Husert H. HUMPHREY,
Chairman, Joint Economic Commitice.
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INTERNATIONAL SOURCES OF DOMESTIC INFLATION

By RicaArD BERNER, PETER CLARK, JARED ENZLER, and BARBARA
LowRrgeY*

There is considerable controversy regarding the sources of the rapid
rise in prices that has occurred recenﬁy in the United States. Some
attribute the current inflation to inappropriate monetary or fiscal
policies; that is, the inflation is seen as mainly the consequence of an
excessively rapid expansion in the money supply and a large deficit in
the federal budget. Another factor cited is the large increase in wages
and other costs since the ending of controls. Finally, others point to the
influence of extraordinary developments outside the domestic economy,
such as the quadrupling in the price of petroleum charged by oil-ex-
porting countries, the depreciation of the dollar, the sale of large
amounts of wheat to the Soviet Union and others, and the world-wide
expansion in economic activity leading to sharply rising prices for
internationally-traded commodities.

In this paper we focus upon the last factor: namely, the extent to
which influences of primarily external origin have affected domestic in-
flation, centering on the degree to which, over the past 2-3 years, both
increases in the prices of U.S. imports and exports of goods, as well as
changes in the trade balance itself, have contributed to the overall rate
of inflation in this country. We look at two aspects of internationally-
generated inflation: (1) The effect of the weighted average depreciation
of the dollar that took place between 1971 and 1973, and (2) the effect
of other factors, mainly the rapid increase in world-wide demand for
primary agricultural commodities and industrial raw materials.! Our
quantitative estimates of the additional inflation arising in the United
States as a result of these two international developments are, first,
that the exchange rate adjustments that begin in 1971 did indeed have
a discernible impact on the domestic price level, but that the deprecia-
tion of the dollar accounts for a relatively small proportion of the total
inflation we have experienced over the past three years. We find,
secondly, that the a%normally—large increases in U.S. import and
export prices not related to the depreciation had a significantly greater
impact on domestic inflation than depreciation of the dollar alone.
These differing impacts reflect mainly the fact that the dollar’s decline
in foreign exchange markets was much less important than other
factors in raising U.S. import and export prices between 1971 and the
first half of 1974.

*Staff, Board of Governors of the Federal Reserve System, The views expressed in this paper are our own
and do not necessarily reflect those of the Federal Reserve Board or its staff. The helpful comments on an
earlier draft of this paper by other members of the Board’s staff are gratefully acknowledged. Peter Clark
is the principal author of the paper. Richard Berner and Barbara Lowrey performed the input-output
calculations. Richard Berner wrote Technical Appendix 1 and Jared Enzler and Richard Berner wrote
Technical Appendix 2.

t We include under the heading of “other causes” the rise in the price of petroleum engineered by the
OPEC countries. The domestic inflationary consequences of this aspect of imported inflation have been
examined much more extensively in another paper written at the Board. See James L. Pierce and Jared J.
Enzler. “The Effects of External Inflationary Shocks,” Brookings Papers on Economic Activity, 1974, Vol. 1.
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The distinction we made above between internal and external
sources of inflation is by no means clear cut. Developments within the
United States clearly have influenced both the course of the dollar’s
exchange rate vis-a-vis other currencies, as well as movements in the
prices of the commodities that the U.S. imports and exports. Rela-
tively-high inflation in the United States during the 1960’s was no
doubt one of the causes of the depreciation of the dollar between 1971
and 1974. Also, greater demand for foodstuffs within the United States
contributed to the recent unusually large increases in the prices of
internationally-traded agricultural commodities. Therefore the prices
of these commodities are by no means completely exogenous to the
United States. o

It is difficult to separate the influence of the United States on world
%rices, and the influence of world prices on prices in this country.

ecause we lack the requisite tools, we have not attempted to estimate
the repercussion on world inflation of the price behavior generated
within the United States; as a consequence, we have by necessity been
forced in our analysis to treat the increases in U.S. import and export
prices between 1971 and 1974—caused both by the depreciation of the
dollar and by other factors—as though they arose completely in-
dependently of developments within the United States. Since we know
that this assumption is not entirely valid, our results tend to over-
estimate the true influence of the international sources of domestic
inflation considered in this paper. Nevertheless, we feel that our results
are useful because they do provide what is probably an upper limit
of the contribution of foreign developments to domestic price in-
creases.’

We first briefly describe recent developments in the U.S. weighted
average exchange rate and in import and export prices. We then
discuss the channels through which a depreciation of the dollar in
particular, and a rise in import and export prices in general, affect the
aggregate domestic price level. Our empirical results, which were
obtained with a variety of techniques, are described in the final section.
A more technical description of the calculations is given in the
appendices.

I. MaGNITUDE AND TimMiNGg oF ExcHANGE RATE AxD IMPORT AND
ExportT PrICE MOVEMENTS

It is now nearly three years since the first U.S. devaluation was
formalized in the Smithsoman Agreement that was signed in December
1971. The actual depreciation of the dollar in fact began somewhat
earlier when both the German mark and the Dutch guilder were
allowed to float and the Swiss franc was revalued in May of 1971.
Further depreciation took place in August, when in response to
Nixon’s New Economic Poﬁcy, the pound, the yen, the lira, the
Belgian franc and the Swiss franc were allowed to find their own level
in the foreign exchange market. An additional decline in the inter-
national value of the dollar took place in 1972 when several currencies

3 Qur results are based on the assumption that the growth in monetary aggregates between 1971 and mid-
1974 was unaffected by internationally-generated inflation. If in fact the growth in monetary aggregates was
higher asa result of this source of inflation, then it is possible that our results could underestimate the impact
of foreign developments on domestic inflation. .
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moved to the ceiling 2% percent above the Smithsonian central
rates. The second devaluation took place in the first two quarters of
1973, with the decline in the dollar’s value equalling that which took
place in 1971-1972. Between mid-1973 and January, 1974, however,
the dollar appreciated markedly, but then depreciated until May of
1974. Since then the dollar has appreciated in most foreign exchange
markets. These fluctuations in the international value of the dollar,
as measured by a weighted average of the dollar price of sixty-seven
currencies (which is referred to as the effective exchange rate of the
dollar), are shown in Figure 1 and in Table 1.2

Also shown in Figure 1 and Table 1 are the movements in aggregate
U.S. import and export prices (unit values). Since these prices rose
considerably more than the dollar depreciated, other factors, such as
the commodity boom and the inordinate rise in the price of petroleum,
must account for most of the movement in the prices of U.S. imports
and exports over and above the inflation rate in the United States.
Furthermore, there are good reasons (explained below) for believing
that the depreciation did not cause an equivalent rise in import and
export prices; in other words, the percentage increase in import and
export prices is less than the percentage depreciation of the dollar.
Hence it is unlikely that recent changes in the effective exchange rate
of the dollar have been a major cause of domestic inflation, represented
by the Consumer Price Index in Figure 1.

Factors other than the depreciation provided tremendous boosts
to the prices of the goods traded by the United States. Between the
first quarter of 1971 and the second quarter of 1974, aggregate import
Frices rose four times, and aggregate export prices rose two times
aster than domestic prices. Beginning in the fourth quarter of 1973,
a sizeable fraction of the increase in import prices has been due to the
decision by the OPEC countries to raise the price of their petroleum
exports. But if we subtract imports of fuels and lubricants from total
imports, we still find a very considerable rise in the average price
of non-oil imports, as shown in Figure 1 and Table 1. Thus
internationally-generated inflation, as seen in the behavior of U.S.
import and export prices, cannot be attributed solely to the increased
cost of petroleum, but reflects also the inflated cost of other industrial
raw materials and foodstuffs.*

The exact source of inflation in internationally-traded goods
prices is not, however, our particular concern in this paper. Rather,
the rapid rise in import and export prices unrelated to the depreciation
of the dollar is assumed to be given, and attention is focused on the
effects of this rise on the general U.S. price level.

2 This measure of the average dollar cost of foreign currencies has been constructed by Louis Moczar,
formerly of the Department of Commerce and presently at the Federal Reserve Board. Figure 1 shows the
average dollar price of foreign currencies; thus. an upward movement in this series corresponds to a down-
ward movement or depreciation of the dollar.

< Over the period covered by Figure 1 and Table 1, the unit value index for U.S. imports of industrial
materials and supplies less fuels and lubricants rose by 78.7 percent. Over the same period the unit value
index for foods, feeds and beverages rose by 57.3 percent. The prices of manufactured goods rose at a much
slower rate, however. For example, the unit value index for capital goods (less autos) increased by 32.2 per
cent, and the index for autos engines and parts rose by 35.5 percent during this period. A similar picture
emerges if one looks at the prfce behavior of U.S. exports.

49-927—75——2
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TABLE 1.—THE EFFECTIVE U.S. EXCHANGE RATE AND IMPORT, EXPORT, AND DOMESTIC

PRICES
11973.1=100]

Effective

exchange

rate (U.S.

dollar price Nonfuel Aggregate

of foreign  Total import import price  export price Consumer
currencies) price index index index price index
100.2 100.3 100.2 99.6 101.1
100.8 101.1 100.9 98.6 102.0
103.1 102.6 102.6 99.8 102.6
105.8 104.5 104.5 101.2 103.5
106.4 107.8 108.1 101.9 104.3
106.1 109.3 109.7 102.1 105.3
105.5 1119 112.3 105.4 106.1
109.8 116.1 116.3 109.5 107.7
112.8 125.9 126.5 114.6 110.0
114.8 130.7 130.4 122.4 112.5
112.8 1421 138.5 130.9 115.1
109.7 165.4 142.2 141.6 118.3
113.1 188.3 156.0 146.7 121.8

II. TracinG THROUGH THE EFFECTS OF DoLLAR DEPRECIATION AND
EXTRAORDINARY PRICE INCREASES ON THE DomEestic PRICE
LeveL

A depreciation of the dollar affects the domestic rate of inflation
by raising import prices in dollar terms and lowering export prices in
terms of foreign currencies, thereby reducing imports and raising
exports and shifting demand toward domestic goods. The stimulus
to demand in the export and other sectors arising from a depreciation
will raise real income and employment, at least in the short run,
whereas exogenous increases in export and import prices may in fact
have the opposite effect and reduce aggregate demand expressed in
real terms.

To elucidate this and other differences we first describe how &
depreciation affects the economy, and then compare this behavior
with the response of the economy to increases in import and export
prices that have been caused primarily by developments in the rest
of the world.

A depreciation involves an increase in the dollar price of foreign
currencies. This makes foreign goods and services more expensive in
dollar terms, since if prices in foreign currencies remain the same, one
must pay out more dollars to obtain the same quantity of imports.
Since the United States has a large share in world trade, there will,
however, be some reduction in the foreign currency prices of .
imports, and consequently U.S. dollar prices of imported goods will
not rise by the same percentage as the depreciation. In other words,
if the U.S. dollar is devalued by, say, ten percent, then there will be
a reduction in U.S. demand for foreign products, some fall in the
foreign currency prices of these products, and therefore the prices of
imports measured in U.S. dollars will increase by less than ten percent.

he rise in the dollar cost of imports directly affects the general
price level by an amount that depends on the weight given to imports
in various price indices. The devaluation-induced effect on domestic
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prices includes increases in the dollar prices of both imported finished
goods, which enter mainly the Consumer Price Index (CPI), and
imported intermediate inputs, which would show up first in the
Wholesale Price Index (WPI).* The additional cost of imported
inputs will then raise the prices of domestically-produced finished
goods, thereby providing further impetus to the CPI.

A devaluation also has a direct price effect on the export side.
American goods become less expensive to foreign purchasers, and as a
result there is a shift in demand away from goods produced in other
countries and toward U.S. output. This shift in demand will tend to
raise the dollar prices of those goods exported by the United States,
the extent of the rise depending on the elasticity of supply of U.S.
output. In general, a devaluation will cause a less-than-proportionate
rise in the dollar prices of exportable commodities. As in the case of
imports, the additional foreien demand induced by the dollar de-
preciation will result in higher dollar prices of both final and inter-
mediate-input exportable goods. The impact of higher prices on
aggregate U.S. price indices depends on the weight that exportable
commodities have in these price indices.

So far we have considered the effect of a depreciation of the dollar
on goods that are actually traded internationally. There is in addition a
significant indirect effect on the domestic price level which occurs
because domestic demand shifts away from higher-priced imports
and toward domestically-produced goods and services. The greater
is the substitutability of domestic goods for imports, the larger is this
shift in demand.® The size of the impact of this re-direction in expend-
itures on domestic prices depends on supply as well as demand condi-
tions. The induced rise in the prices of domestic substitutes depends
on the extent to which domestic output of substitutes can be changed
and the speed with which available capacity can be utilized or in-
creased. For example, if labor markets are tight and capacity utili-
zation is high, the upward pressure on prices of domestic substitutes
for goods produced abroad will be greater than if the depreciation
comes at a time of general slack in the economy.

A similar mechanism operates when the doliar prices of the types
of goods exported by the United States increase. As these goods become
more expensive in the United States, domestic consumers and pro-
ducers will shift some of their expenditures to other domestically-
produced goods. For example, a devaluation-induced increase in the
price of wheat makes bread more expensive, and this will provide an
mducement, to consumers to purchase larger amounts of other forms
of carbohydrates.

The shifts in demand toward domestic output described above on
the part of both foreigners and domestic residents will generally be
associated with an improvement in the current account of the balance
of payments that is included in Gross National Product as ‘“‘net
exports of goods and services.” The devaluation-induced improvement

° As of December 1972, imported commodities comprised 3.1 percent of the items included in the CPI
and 1.5 percent of the items covered in the WPIL. It should be noted that since imdports are subtracted from
total expenditures to obtain Gross National Product (GNP), the price index or deflator for GNP does not
include any direct effect of im&n’t prices when properly weighted to exclude the effects of imported inter-
mediate inputs. The GNP deflator will rise in response to higher import prices only as a result of the shift
in domeg,iic and foreign demand towards domestically-produced goods, thereby causing the value of U.8
output ncrease.

h;f ross-price elasticities of demand, which depend on substitutability, determine the extent of the demand
shift;



7

in the current account is equivalent (in real terms) to the initial
increase in total demand for U.S. output that is reflected in the shifts
in expenditures described above. The higher income resulting from
the improved current account may generate further expenditures on
domestic output. Thus it is possible for the total increase in demand
+ caused by an exchange rate depreciation to be some multiple of the
balance-of-payments effect.

The extent to which total (i.e., domestic and foreign) expenditures
rise as a result of a depreciation, and therefore the magnitude of the
response in domestic prices, is quite sensitive to the macroeconomic
policies that are pursued while the exchange rate effects are working
themselves out. On the one hand, in the case of a devaluation—where
the support level for a country’s currency in foreign exchange markets
is changed by a discrete amount—there may be an automatic increase
in the money supply, depending on the effects of changes in the balance
of payments and reserve holdings on the domestic monetary base.
In this case the induced increase in the domestic money supply
results from the intervention by the central bank in the foreign
exchange market. As the U.S. dollar is a major reserve currency, this
consideration is less important for the United States than for other
countries. On the other hand, when the exchange rate simply de-
preciates in the foreign exchange market with no intervention by the
centrlal bank, there will be no induced increase in the domestic money
supply.

ILihavertheless, even though a central bank may control the domestic
money supply—either by adopting a floating exchange rate or by off-
setting the domestic monetary consequences of discrete exchange-rate
adjustments—a depreciation in a country’s currency, whether it be
discrete or gradual, may induce a change in macroeconomic policies
because of the repercussion the depreciation can have on domestic
output, employment, prices and interest rates. For example, if mone-
tary-fiscal policies remain unchanged following a depreciation of the
dollar (i.e., tax rates, government expenditures and monetary aggre-
gates are not altered in response to the depreciation), the additional
foreign and domestic demand for U.S. output would tend to increase
interest rates because of the rise in real income and prices. The rise
in interest rates would, however, tend to limit the increase in domestic
expenditures and thereby attenuate the effect on the general price
level. In an extreme case interest rates could rise to such an extent
that spending by domestic residents would decline by the full amount
of the improvement in the current account, so that there would be no
increase in income and little or no domestic price effect. If, on the
other hand, policy makers responded by moderating the upward
movement in interest rates caused by the depreciation in order to
avoid unduly hurting certain sectors, e.g., the housing industry, that
are quite sensitive to shifts in monetary policy, the induced effect on
aggregate demand would be considerably larger and therefore the
nflationary impact would also be stronger t%lan if the growth of
monetary aggregates were set independently of interest rates.

e response in macroeconomic policies in especially important
when an economy is close to, or at, full employment. In this case it
will be difficult, especially in the short run, to expand real output at
xisting commodity and factor prices in order to satisfy the additional
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demand for exports and import substitutes. One way Macroeconomic
policies can assist in achieving an improvement in the current account
following a depreciation under conditions of full employment is by
curtailing domestic demand, making more domestic output available
for exports and simultaneously reducing the demand for imports. Such
policies would attenuate the inflationary impact that is inevitable if
the increase in aggregate demand resulting from the depreciation is
greater than the feasible increase in total domestic supply. In the
absence of such policies, prices will rise until the excess aggregate
demand is choked off. Therefore monetary and fiscal policies that put
a brake on domestic expenditures both improve the current account
and reduce the inflationary consequences of a currency depreciation,
and for the same reason: they reduce aggregate excess demand.

Such policies, however, are not necessarily costless. In general, cuts
in expenditures resulting from these policies will not_exactly match,
sector by sector, the additional demand generated by the depreciation.
Since there are frictions in the movement of labor and capital between
the housing sector and the manufacturing sectors producing for the
export market, for example, a restrictive monetary policy designed to
reduce the inflationary consequences of a depreciation will have unde-
sirable short-run consequences for output and employment in the
residential construction industry. These short-run costs must therefore
be weighed against the gains from pursuing policies which enhance the
Jikelihood that the depreciation will improve the balance of payments;
%o avoid these short-run costs & country may in fact pursue an expan-
sionary monetary policy, thereby moderating the rise in interest rates
resulting from the depreciation.

A final, and quite important, channel through which a devalua-
tion—as with price increases from other sources—affects the domestic
price level is through the wage response. The direct and indirect
offects on consumer prices described above lead to an induced in-
crease in wages as workers try to catch up with inflation, which then
results in still further increases in consumer prices. Consequently
the initial domestic price response is magnified depending on the
sensitivity of wages to changes in consumer prices.

In analyzing the inflationary impact of a currency depreciation,
it is important to distinguish between the effects of permanent devalu-
ations and the effects of short-run, reversible fluctuations in exchange
rates that may occur under a regime of managed floating. A once-and-
for-all depreciation, such as the devaluation of the dollar in August
1971, will lead to a lasting increase in the domestic price level. Since
a “once-and-for-all impact” on the domestic price level would work
itself out only over time, however, the rate of change of the price
level would be affected during the period of adjustment. Nonetheless
while a permanent depreciation results in & permanent increase in the
price level, it leads to only a temporary, although perhaps quite pro
longed, increase in the rate of inflation.

Exchange-rate changes that are reversed in the short run havi
different effects than do permanent changes. Episodes such as thi
depreciation of the dollar between February and July of 1973—whicl
was largely reversed by the end of January 1974—are less likely
lead to a permanent rise in the domestic price level. The spot dolla
prices of internationally-traded homogeneous goods (like wheat) wil
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increase at the time of the exchange rate change, but the dollar prices
of these goods can be expected to decline following a subsequent
appreciation, or more precisely, because of the subsequent apprecia-
tion they will rise more slowly than they otherwise would have. And,
as long as a depreciation is short-lived, there are reasons to believe
that such increases in spot prices for these commodities probably
would not feed through to the prices of manufactured goods. First,
raw materials costs are affected only in part by fluctuations in spot
commodity prices since procurement contracts are typically written
at a fixed price for extended periods of time. Second, prices of final
goods change relatively slowly in response to small changes in costs
or in demand. For administered prices, there is usually a considerable
smoothing of price changes to final purchasers. While the recent
inflationary environment has no doubt shortened the lags in price
setting behavior, there are reasons to believe that significant lags
remain. We believe, therefore, that changes in the effective U.S.
exchange rate that are soon reversed are not likely to have a significant
impact on the domestic price level.

Up to this point we have been considering the domestic inflationary
consequences that result from a depreciation of the dollar. These con-
sequences occur primarily from rising import and export prices
Between 1972 and 1974 U.S. import and export prices also rose on
account of other developments in the world economy. The question
then arises as to whether the domestic price effects of these develop-
ments operate through the same mechanism as those arising from a
depreciation.

In general, there need be no fundamental differences. Higher im-
port prices, whether due to a depreciation or other factors, raise do-
mestic costs and shift demand toward domestic output. If higher ex-
port prices are caused by an increase in foreign demand for U.S.
output, then domestic prices will respond in a manner similar to that
induced by a depreciation.

Given the particular nature of the price increases that actually oc-
curred, however, there may well be important differences. First of all,
the increase in import prices in 1973-1974 was concentrated in fuels,
other industrial materials and supplies, and agricultural commodities,
the demand for which is price inelastic. This means that as a result of
higher prices, total dollar expenditures on these imports increased.
With no change in savings, the higher import prices will cause a decline
in expenditures on domestic goods and services relative to what would
have occurred in the absence of the extraordinary price raises. In
particular, the exogenous increase in the price of imported oil (which
caused the price of domestic petroleum products to rise) has been
likened to the imposition of a sales tax: since the proceeds of this tax
are not immediately spent, either by OPEC countries or American
oil companies, there is a net contractionary effect on the economy be-
cause of a decline in aggregate demand.”

Higher import prices also reduce spending on domestic output for
one other reason. The increase in the domestic price level resulting
from higher-priced imports reduces consumers’ real income and
wealth, which causes them to cut back on their purchases of domestic
goods and services.

1 For an extensive discussion of the contractionary impact of the oil price rise, see the article by Pierce
and Enzler, op. cit.
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Furthermore, there may be an additional effect reducing output in
the short run arising from an upward shift in the aggregate supply
schedule for domestic output. The higher cost of imported intermediate
inputs, especially industrial raw materials, will raise the prices of
finished domestically-produced goods. If there is some price sensi-
tivity in demand for these goods, there will be a reduction in the
quantities purchased. Thus abstracting from other factors, there may
be a short-run decline in total output because of the increase in pro-
duction costs caused by higher import prices. Over a longer period,
there would tend to be some reduction in wage rates because of the
lower output, and this decline in costs would shift the aggregate supply
curve back towards its initial position. In the long run, then, tll)lere
would probably be little impact on total output as a result of factors
affecting domestic costs of production.

On the export side, it was mentioned above that the effects of an
exogenous increase in export prices will be the same as those induced
by an exchange rate depreciation if in the former case the price rise
is caused by additional foreign demand. Under these circumstances
the increase in export price is associated with a positive stimulus to
U.S. income. However, a price rise can also be caused by a reduction
in suplply, in which case there would be a decline in exports (expressed
in real terms) and therefore a reduction in real output. This appears
to have happened during some quarters with regard to agricultural ex-
ports as a result of shortfalls in several crops. Thus during these
periods higher agricultural export prices were associated with lower
real exports and lower aggregate real domestic income compared with
a situation where there were no shortages of agricultural products.

An additional contractionary effect resulting from increased import
and export prices may operate through the financial system. In the
absence of accommodating action by the monetary authorities, the
higher overall domestic price level will reduce real cash balances,
which in turn will raise interest rates. The higher interest rates will
then lower investment expenditures, including residential construc-
tion, thereby reducing aggregate demand over what it otherwise
would have been.

Most of these contractionary effects were also induced by the
depreciation, but they were much less pronounced than in the case of
the commodity price rises, where it appears that these contractionary
forces caused a net reduction in aggregate real demand. This reduction
in demand for real output offset part of the inflationary impact of the
higher import and export prices. In contrast, the depreciation provided
a stimulus to total spending in real terms. This stimulus reinforced the
inflationary impact of the higher import and export prices brought
about by the exchange rate changes.

I11. EmpriricaL EvVIDENCE

A. Effects of the Depreciation of the Dollar on U.S. Import and
Ezxport Prices

We shall begin by describing the inflationary impact of the depre-
ciation of the dollar. In estimating the extent to which import and
export prices rose as a result of the exchange rate changes that took



11

place from 1971 through the first half of 1974, it should be noted that
even if traded-goods prices increased by the full extent of the depre-
ciation, most of the recent increases in these prices would still remain
unaccounted for. Between the first quarter of 1971 and the second
quarter of 1974 the import price (unit value) index rose 88 percent
and the export price (unit value) index rose about 47 percent, whereas
over the same period the effective depreciation of the dollar amounted
to only 13 percent. Clearly most of the inflation in the prices of
internationally-traded goods (expressed in dollars) is due to factors
other than recent adiustments in exchange rates.

The assumption that U.S. import and export prices rose by the full
amount of the depreciation is, however, untenable. Because the
United States has such a large share of world trade—about fourteen
percent during this period—the price effects will be split between an
increase in dollar prices and a reduction in foreign currency prices
(relative to what they otherwise would have been). Therefore, it is
necessary to make separate calculations of the extent to which the
increase in the average dollar price of foreign currencies was reflected
in higher U.S. import and export prices.®

For these calculations U.S. imports and exports have been dichoto-
mized on the basis of the degree of competition in the market in which
they are bought and sold. On the one hand, some commodities have
standard characteristics and are traded on organized international
commodity markets. Because of arbitrage, the prices of these goods in
different countries tend to differ by no more than freight, insurance,
interest charges, and such trade barriers as tariffs, quotas, and special
marketing arrangements (e.g., the Common Market’s variable levies
on agricultural imports). Even in the face of these trade barriers, the
perfectly competitive model would appear to be a good approximation
of the mechanism determining the prices of these goods. Using this
model, the impact of the multilateral exchange rate changes during
1971-1974 on the dollar prices of these commodities can be calculated
from knowledge of the magnitude of countries’ exchange rate changes
vis-a-vis the dollar, their share in world trade in these commodities, and
on the basis of assumptions regarding supply and demand elasticities.

On the other hand, there are commodities that are not homo-
geneous, being characterized by substantial product differentiation,
such as finished manufactured products. Since these goods are not
traded on organized markets, and sellers of these goods have a sub-
stantial degree of discretion in setting prices, the assumptions of
perfect competition do not hold. It is therefore necessary to use a
different method to obtain estimates of the effects of exchange rate
changes on the prices of these commodities. This method involves the
application of regression analysis to determine whether after allowing
for the influence of input costs and other factors, the movement in
the dollar’s effective exchange rate can explain movements in the
prices of these goods.

The competitive model was used to calculate the increase in the
dollar prices of three broad categories of U.S. traded goods. These
were imports of foods, feeds and beverages, industrial materials and

5 The estimates presented below are taken from a separate paper by one of the authors. See Peter Clark,
“The Effects of Recent Exchange Rate Changes on the U.S. Trade Balance,” to appear in The Effect of
Erchange Rate Adjustments, papers presented at a conference held at the U.s. Treasury, April 4-5, 1974,
edited by P. Clark, D. Logue and R. Sweeney.

49-927—75——3
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supplies (less fuels and lubricants), and exports of agricultural com-
modities, According to our calculations, the dollar prices of these
commodities rose from seven to ten percent as a direct consequence of
the net effective depreciation of the dollar between 1971 and mid-1973,
when the depreciation was at a maximum. Since that time there has
been a net appreciation of the dollar, so that by mid-1974 the net
increase in ‘the prices of these commodities probably range from six
to nine percent.

In looking at the price behavior of U.S. exports of finished and semi-
finished manufactured goods, we have been unable to detect any
significant exchange rate effect. It appears that cost and demand
conditions in the U.S. manufacturing sector can explain nearly all
of the variation in the prices of U.S. manufactured exports. In other
words, it seems that American exporters did not raise the prices they
charge to foreigners in any substantial degree as a result of the
depreciation of the dollar; rather, they charged the same price as that
quoted to domestic customers. We therefore find little or no infla-
flonary impact as a result of the increase in demand for U.S. manu-
factured exports.

With respect to imports of finished manufactures, however, we do
find that the depreciation of the dollar did cause a significant rise in
the cost of these commodities. By 1974 the prices of these imports
are estimated to have risen between ten and twelve percent as a
result of the higher dollar cost of foreign currencies. This estimate is
higher than that obtained for the other categories of imports mentioned
above. The main explanation for this difference is that U.S. imports
of finished manufactures are supplied by those countries that appre-
ciated the most against the dollar, e.g., Germany and Japan, whereas
imports of foods, feeds, and beverages and industrial materials and
supplies come from a more diversified group of countries that on
average appreciated by a smaller amount vis-a-vis the dollar.

B. Input-Output Results

The increases in import and export prices described above consti-
tute the direct effect of the dollar depreciation on the domestic price
level. To take account of the indirect effects arising from (1) higher-
priced imported intermediate inputs raising domestic production costs
and (2) the increases in prices of domestic substitutes for imports, we
used input-output weights to calculate the total, i.e., direct plus
indirect, effect of depreciation-induced import price rises on the
deflator for personal consumption expenditures (PCON).? (A detailed
explanation of these calculations is given in Technical Appendix 1.) In
making our calculations we assumed that the prices of domestic sub-
stitutes for traded goods in seven input-output sectors rose by 100
percent of the increase in import prices, and by 50 percent of the rise
in import prices in two other sectors.'® We found that PCON rose by
0.79 percent, as shown in the top row of Table 2. If it is assumed that

9 The deflator for personal consumption expenditures, PCON, is a Paasche price index, thot, by conirast
with the CPI, covers all personal consumption expenditures.

10 The seven input-output sectors are livestock, other agriculiure, forestry and fiching, iron ere, nonferrous
ores, lumber and paper. The two other sectors are rubber and iron and steel. It was assumed that domestic
prices rose in step with import prices in these seven sectors because imports and domestically-produced
goods in the corresponding sector were judged to be nearly perfcct substitutes. For the other two sectors,
a smaller sympathetic rise in domestic prices appeared appropriate because it was assumed that foreign
and domestic output cannot be as easily substituted for each other.
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it took until the second quarter of 1974 for the full pass-through of
higher import costs to occur, we can compare this figure with the
actual increase in PCON over this period, namely 18.6.percent. Thus
this calculation indicates that only a.small fraction (4.2 percent) -of
recent inflation in the United States (as measured by PCON) can be
attributed to the depreciation of the dollar. : -

TABLE 2.—INCREASE IN THE PERSONAL CONSUMPTION DEFLATOR (PCON) USING INPUT-QUTPUT ANALYSIS

Fraction ‘(in percent) of total
Percentage changze in PCON over 1971.3-
change in PCON 1974, .

Change in PCON due to:

Depreciation of the dollar with increases in prices of domestic .79 .79 over 186=4.2.
substitutes. )

Extraordinary increase in prices of imports only_..._.._....... 1.53 1.53 over 18.6=8.2.

Extraordinary increase in import prices and in prices of domes- 4.48 4.48 over 186=24.1.

tic substitutes.

Input-output analysis was also employed to compute the domestic
price effects caused by import price changes arising for reasons other
than the depreciation of the dollar. We first made a simple calculation
of the impact on domestic prices of increases in ‘‘extraordinary”’
import prices alone. Based on the past relationships between move-
ments in U.S. domestic and import prices, we estimated that approxi-
mately three-eights of the actual rise in import prices was caused by
the depreciation and the normal trend in such prices, and that the
remaining five-eights could be considered ‘‘extraordinary.” Using
this measure of extraordinary import price rises, we calculated that
the inflationary impact on the deflator for consumption expenditures
was 1.53 percent. Again assuming that the prices of final goods and
services fully reflected the pass-through of the higher costs of imported
inputs by the second quarter of 1974, about 8 percent of the total
rise in PCON between mid-1971 and mid-1974 can be attributed to
the direct effect of the unusually rapid rise in import prices.

This calculation leaves out, however, the increase in the prices of
domestic substitutes for imports. As foreign goods become more
expensive in the United States, demand shifts to domestically-pro-
duced counterparts, thereby raising their prices. As in the depreciation
case, we assumed that in certain sectors domestic prices rose by the
full extent of the extraordinary increase in import prices.!! Our cal-
culations, reported in the third row of Table 2, show that PCON
rose by 4.48 percent as a result of the increase in costs associated with
the direct and indirect consequences of the abnormally-rapid rise in
import prices between 1971 and mid-1974.” This is equal to 24.1
percent of the total increase in PCON over this period.

There are two reasons for the difference in results between the
second and third rows of Table 2. First, the 4.48 percent figure includes
the rise in the average price of domestic oil, and we calculate that this
alone raised PCON by 1.1 percent. Second, the direct and indirect
requirements to produce the items in PCON are much larger for

11 See footnote 10 for a list of these sectors.

12 Tn these calculations we assumed that the entire increase in the average price of domestic crude oil in
the United States between 1971 and the first part of 1974—an increase from $3.41 to $6.33 per barrel—was
extraordinary, and therefore the figures in the third row of Table 2 include this source of inflation.
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domestically-originating output than are the import requirements in
comparable sectors. These domestic requirements (excluding oil) add
altogether 1.85 percent to the deflator for consumption expenditures.
Thus 4.48 is equal to the sum of 1.53 (import requirements), 1.10
(oil requirements) and 1.85 (domestic non-oil input requirements.)

It must be stressed that the input-output technique only takes
account of cost factors. Because it doss not include the change in
aggregate demand for U.S. output, the results in Table 2 will tend to
underestimate the true effect if there has been an upward shift in total
demand. Offsetting this downward bias is a tendency for input-output
analysis to overestimate the price increase because of the explicit
assumption of fixed input coeflicients. Since firms will to some extent
substitute lower-priced inputs for those that have risen in cost, and
consumers will substitute lower-priced goods for those that have
become more expensive, the results in Table 2 will have an upward
bias because they do not take account of this substitution. Finally,
because we have assumed in the majority of cases (7 out of 10 input-
output sectors) that domestic prices rose by the same amount as the
extraordinary increase in import prices, we have built an upward
bias into our results, since except for homogeneous goods like wheat,
soybeans, etc., the sympathetic rise in domestic prices was probably
less than 100 percent.

It is also useful to recall here the point made in the introduction.
We have assumed the extraordinarily large increases in U.S. import
prices (defined as the increase over and above that implied by the
average relationship between import and U.S. domestic prices) was
exogenous to the United States. Since in fact part of this “‘exogenous”
increase was due to demand and supply conditions in this country,
the figures in the second and third rows of Table 2 tend to overestimate
the true impact of U.S. inflation of economic developments in the
rest of the world.

C. Results From Simulating the 2‘}V’ealeral Reserve Board’s Eeconometrie
odel

As we mentioned above, one of the limitations of the input-output
approach is that it cannot take account of aggregate demand effects.
Another limitation is that it excludes the rise in wages induced by the
higher prices of imported and domestic consumer goods. Finally,
monetary effects cannot be included in input-putput calculations.

To take account of these excluded effects we have simulated the
Federal Reserve Board’s quarterly econometric model. (An extensive
discussion of the procedures used in these simulations is given in
Technical Appendix 2.) In our first experiment we tried to measure the
contribution of the depreciation of the dollar to domestic inflation. In
simulating the Board’s model of the U.S. economy we have pro-
grammed a world in which the depreciation of the dollar did not occur.
The model will tell us what might have happened to prices, income,
interest rates, etc., if the foreign currency value of the dollar had been
constant during the last three years. In making this simulation we have
assumed that the monetary aggregates grew at their actual rate.



TABLE 3.—EFFECT OF THE DEPRECIATION OF THE DOLLAR ON U.S. INFLATION: 1971.3-1974.2

1971.3 1971. 4 1972.1 1972.2 1972.3 1972.4 1973.1 1973.2 1973.3 1973.4 1974.1 1974.2
1. PCON (3967=100)_.. .. .. .._...._ 138.1 138.6 139.9 140. 8 141.9 143.0 145.1 148.1 151.1 154.6 159.3 163.8
2. PCON without depreciation 138.1 138.6 139.8 140.5 141.4 142.3 144.0 146.5 148.7 151.2 155 5 159.9
d1minus 2. coooo.o 0 0 .1 .3 .5 .7 1.1 1.6 2.4 3.4 3.8 3.9
4, Percent change in 1 3.5 1.4 3.8 2.7 3.2 31 6.0 8.5 8.4 9.5 12.8 11.8
%, Percent change in 2 34 1.3 3.4 2.2 2.6 2.5 4.8 1.2 6.3 7.0 12,0 1.4
6, 4minusS_...._.... . .1 .1 .4 .5 .6 .6 1.2 13 2.1 2.5 .8 .4

Note: Percentage changes are annual rates compounded quarterly. The figures for the percentage changes may not correspond to whatis implied by the figures for the level of PCON because of rounding.

a1
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The results of this simulation experiment are shown in Figure 2,
where the heavy solid line denotes the actual value of the deflator
for consumption expenditures (expressed in both level form and as a
percentage change) and the dashed line portrays how PCON would
have behaved in the absence of the depreciation.”® The numbers
used to construct these lines are given in Table 3. In the upper panel
we see that by the second quarter of 1974 the depreciation had
raised PCON by 3.9 index number points out of a total increase of
25.7 points during this period. This model simulation result therefore
implies that over the entire period the depreciation caused a 2.8
percent (=3.9/138.1) increase in the prices of consumer goods and
services, thereby accounting for 15 percent (=3.9/25.7) of the total
inflation in PCON of 18.6 percent.

In the lower panel we: can see that the inflationary impact of the
depreciation is concentrated in 1973. This reflects the current and
lagged effects of the depreciation, which reached a peak in the third
quarter of 1973, as well: as the fact that price controls were being
removed from a large part of the economy in the latter part of the
year. Before decontrol began, prices of domestic substitutes for
higher-priced imports were not allowed to rise, thus suppressing some
important indirect price: effects of devaluation. .

In the first two quarters of 1974, however, the actual and simu-
lated rates of inflation are much closer than they were in 1973. This
is primarily a result of the appreciation of the dollar against many
major currencies in late 1973 and early 1974, as shown in Figure 1
and Table 1. : _ '

There are three reasons why the result from the simulation experi-
ment exceeds that using-the iput-output approach. First, increases
in export prices have been taken into account in the model simulation.
Second, wages have been allowed .to respond endogenously to higher
consumer prices. Third,:the shift in demand from traded to non-
traded goods has been explicitly taken into account. Further discus-
sion of the results of this simulation experiment are contained in the
last part of Section A in ‘Technical Appendix 2.

In our second experiment with the macroeonomic model we sim-
ulated the impact of the extraordinary increases in import and export
prices described above. The results are shown by the dashed lines in
Figure 3 and are reported in Table 4. According to our calculations,
prices of consumer goods and services rose 4.5 percent as a result of
abnormally high prices of petroleum, industrial materials and sup-
plies, and agricultural commodities.* This accounts for 24 percent of
the total rise in PCON between mid-1971 and the second quarter of
1974. Additional details of the results of this simulation can be found
in the last part of Section B in Technical Appendix 2.

13 Tn the model simulations the definition of the deflator for consumption expenditures differs somewhat
from that used in the input-output calculations. In the model PCON is defined as the deflator for purchases
of non-durable goods and services plus the services of durable goods. Over the three year period covered in
the simulations the difference in definitions does not affect the comparability of the results with the input-
output calculations. :

1 Asin the case of the depreciation experiment, monetary aggregates were assumed to grow at their actual,
observed rates. : .
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Figure 3
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TABLE 4. —EFFECT OF EXTRAORDINARY INTERNATIONAL PRICE RISES ON U.S. INFLATION: 1971.3-1974.2

1971.3 1971. 4 1972.1 1972.2 1972.3 1973.4 1973.1 1973.2 1973.3 1973.4 1974.1 1974.2

(1) PCON (1967=100)_.._. .. ... 138.1 138.6 139.9 140.8 141.9 143.0 145.1 148.1 151.1 154.6 159.3 163.8
(2) PCON without extraordinary price

[T PN 138.1 138.6 139.8 140.6 1413 142.2 143.2 144.9 147.0 149.4 153.7 157.6

3) 1 minus 2.... R 0 0 .1 .2 .6 .8 1.9 3.2 4.1 5.2 5.6 6.2

(4) Percent change in 1. . 3.5 1.4 3.8 2.7 3.2 3.1 6.0 8.5 8.4 9.5 12.8 1.8

(5) Percent change in 2. 3.5 1.2 3.6 2.1 2.0 2.6 2.9 4.9 6.1 6.6 12.0 10.6

®) AminusS. ... 0 2 .2 .6 1.2 .5 31 3.6 2.3 2.9 .8 1.2

Note: Percentage changes are annual rates compounded quarterly. The figures for the percentage changes may not correspond to what is implied by the figures for the level of PCON because of rounding-
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A comparison of these figures with those reported in Table 2 shows
that the macroeconomic model and the input-output approach yield
results for the inflationary impact of exogenous price rises that are
almost identical in size. The main explanation of this close corre-
spondence is that in simulating the model we find that the higher
exogenous prices are associated with a reduction in real GNP. This
means that there was no inflationary pressure from the side of aggre-
gate demand in the experiment involving the macroeconomic model;
and since aggregate demand effects are ruled out in input-output
analysis, the results from using the two different methods turned out
to be quite comparable.

This same deflationary impact on real income arising from the
exogenous price increases is also one of the reasons why there is not
a larger difference in the results of the two simulation experiments,
the first involving the depreciation and the second focusing on the
exogenous price effects. The initial price disturbance in the second
experiment is roughly four times larger than that in the first, and yet
the impact on PCON is not even doubled—15 percent versus 24
percent. The reason is that the much larger inflationary shock to the
economy in the second experiment is not accompanied by an initial
stimulus to aggregate demand, as is the case with the depreciation
experiment, because there is no improvement in the trade balance and
because the higher price level reduces the real money stock, raises
interest rates and thereby chokes off some investment expenditures.
When this negative effect from the monetary side is combined with
the deflationary impact of higher import prices, the net overall impact
is a reduction in real income.* This reduction in aggregate demand thus
tends to offset part of the initial inflationary disturbance, so that the
ultimate effect on PCON is much less than when income and prices
move in the same direction. L

Finally, it should be noted that the 15 and 24 percent ficures cannot
be added to obtain a combined effect for both the depreciation and the
exogenous price increases. The reason is that the macroeconomic
model is non-linear, which means that doubling the size of the initial
disturbance to the model does not necessarily double the impact on
the price level.

IV. Sumamary anp CoNcLUSION

In this paper we have examined two disturbances to the American
economy that occurred between 1971 and mid-1974. One of these
disturbances—the depreciation of the dollar—accounts for a non-
negligible fraction of the total rise in the cost of consumer goods and
services. Using input-output analysis, we find that this fraction is
roughly 4 percent; however, using the Federal Reserve Board’s
econometric model of the United States to take account of aggregate
demand factors, we find that this fraction rises to roughly 15 percent.
The other disturbance we investigated—the extraordinarily large
increase in import and export prices between 1971 and 1974—had a
more pronouned effect on the prices of consumption goods and services:
24 percent, or roughly one-quarter, of the inflation in the consumer
sector can be accounted for by extraordinary price disturbances.

18 Recall that we have assumed that monetary and fiscal policies are unaffected by the inflationary dis-
turbance. This {3, no doubt, a restrictive assumption in this second experiment becsuse it is quite likely
that some offsetting measures would be undertaken in order to moderate the decline in real income
that otherwise occurs.
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¥rom our investigation we can draw two conclusions. First, in
measuring the total inflationary consequences of an external shock,
whether it be an exchange rate adjustment or in some other form, it is
quite important that consideration be given to the sympathetic rise
in the prices of domestically-produced goods and services. This is
especially important in input-output analysis, where the results are
quite sensitive to the assumptions one makes regarding the extent to
which U.S. producers raise their prices in response to a rise in the prices
of imported goods. Second, the particular nature of the inflationary
shock does make a substantial difference in determining the ultimate
impact on the domestic price level. In examining the effects of higher
import and export prices, one must know something about which
prices were affected and the reasons why they have risen in order to
take proper account of how they affect the overall domestic price level.
And 1n particular, one must know whether the disturbance caused a
positive or negative stimulus to aggregate demand, since the in-
flationary outcome in the domestic economy depends crucially on’
whether real income rises or falls as a result of the disturbance.

Finally, we need to emphasize that in this paper we have been
talking of international developments as sources of recent U.S. infla-
tion only in a proximate sense. Part of the extraordinary rise in the
international prices of agricultural primary products, for example,
has been strictly exogenous. Thus the purchase by the Soviet Union
of large amounts of U.S. grain, and the disappearance of the achovies
in the Pacific, which increased world demand for soybeans, were
clearly external factors that raised prices in the United States. How-
ever,-the rise in the international prices of these commodities was also
in part due to supply and demand conditions in the United States:
Since we have not accounted for the fact that the extraordinary in-
creases in international commodity prices were to some extent the
result of events in this country, we have probably overestimated the
domestic inflationary consequences of what we have referred to as
“external’” price rises. .

Similarly, it is quite likely that we have also overestimated the
degree to which the depreciation of the dollar was itself a cause of
domestic inflation, since relatively high inflation in the United States
was one of the causes of the exchange rate changes that took place in
the early 1970’s. If the dollar had been floating during the 1960’s, it
would have gradually depreciated in the foreign exchange markets,
thereby eliminating the disequilibrium in the U.S. balance of pay-
ments that in fact emerged. As it turned out, the depreciation was
delayed until 1971. What this delay meant is that for several years
prior to 1971 the rate of inflation in the United States was lower than
it would have been had the dollar been floating, the reason being that
the United States was buying foreign goods at lower dollar prices than
was consistent with balanced external accounts. If we offset the higher
prices in the early 1970’s with the lower prices of the late 1960’s, we
would find that the depreciation of the dollar had a much smaller
overall domestic inflationary effect than the estimate we have pre-
sented here. )
TEcHNICAL APPENDIX 1

This a}ipendix describes the input-output computations reported in the text.
Input-output tables can be manipulated to yield a set of weights that convert
import and sympathetic domestic industrial price changes into changes in the
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price of final demand. The component of final demand for which the price change
is considered in the text is personal consumption expenditures.

The well known advantage of input-output is that the direct plus indirect
changes in the final price resulting from sector price changes can be computed.
For example, if the price of oil rises, not only does the price of gasoline rise, but
the increase in the cost of producing all goods that use oil as an input, directly or
indirectly, results in an increase in the prices of all (in general) final goods. This
arises because oil is used, e.g., to generate electric power, which in turn is used,
e.g., to refine aluminum, which in turn is used in making cans, conduits, door-
frames, and aluminum foil.

The weights that are calculated for the import-price-increase part of inflation
and for the sympathetic domestic price increase part of inflation are contained
in two matrices, labelled C and D.

In words, C;;, the i, jth element of the matrix C will give the direct plus indirect
requirements of value added from industry i to satisfy a unit of the jt final
demand. Similarly, D;; (the i, j*» element of the matrix D) will give direct and
indirect import requirements to satisfy a unit of final demand j. C and D can also
be used as weights to convert changes in prices by industrial sector to changes
in prices of final demand, since the total cost in producing a unit of final demand

J1s
(1) cost ]=E Cij PV,-’[“E Dij PM,
i i

where PV; and PM; are the value added deflator and import price for industry i,
respectively.!

Denoting percentage change by a A, and using the symbol ’ to denote vector
transpose, we have, in matrix notation,

2) Acost=APV’ C+APM’D.

Equation (2) was used in carrying out the computations reported in the text.
To compute the required weight matrices, the 1970 Bureau of Labor Statistics
(BLS) 130 sector input-output table was aggregated to the Bureau of Economic
Analysis (BEA) 87-industry classification, and the following matrices were
computed:

(6] C=B-!1 I—-A)1H
) D=M{—-A)' H,
where

A is the 87x87 coefficient (direct requirements) matrix,

H is the 87x10 final demand matrix normalized so that columns sum to unity,

B is the 87x87 diagonal matrix containing the ratios of gross output to value

added on the diagonal,
I is the 87 order identity matrix,

M is the 87x87 diagonal matrix containing the ratios of imports to gross output

on the diagonal,

and —1 denotes inverse.

Table A-1 reports the four marginal price vectors that were used to compute
the cost effects of foreign price and exchange rate changes on domestic inflation.
Column (1) was derived from detailed import unit value index changes over the
period 1971 Q3 through 1974 Q2. These were scaled by a factor of 3% to produce
the same marginal (i.e., increase above trend, 34 of the actual) increase used in
the model simulations reported in the text. Column (2) gives the sympathetic
domestic price response in those industries that produce output felt to be extremely
close substitutes for the import. Column (3) gives the import price change caused
(APMD) by the average change in the U.S. exchange rate over the same period,
and column (4) gives the sympathetic domestic price increases (APVD) analogous
to those of column (2).

t Actually, cost must be divided by a scale factor equal to
ZCu+ZDy;

the sum of the column sums of each matrix C and D, because C’s columns sum to unity, and adding those
of D gives a set of weights that add to more than unity:
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TABLE 1.—MARGINAL PRICE VECTORS FOR IMPORT PRICE INCREASES AND DEVALUATION

{in percent)

APM APV APMD APVD
BEA industry

Number and industry ) (€3] ()] )
1. Livestock and livestock produets. . __ ... _____ ... ... 24 24 9.84 9.84
2. Other agricultural products _ ____ .. ... ... _._____. 26 26 9.84 9.84
3. Forestry and fishery products. . ... ... . .. __________ 26 13 9.84 9.84
4. Agricultural, forestry and fishery services. . .___._.__.________ 26 0 7.38 7.38
5. Iron and ferroalloy ores mining. ... .. ... ..__.._.. . 8 7.38 7.38
6. Nonferrous metal ores mining_.. . . . .. .. _...... - 146 146 7.38 7.38
8. Crude petroleum and natural gas. 151 88 7.38 0
9. Stone and clay mining and quarrying. 146 0 7.38 0
10. Chemical and fertilizer mineral mining 146 0 7.38 0
14, Food and kindred products . _._ 37 0 7.38 0
15, Tobacco manufactures. - - oo i iieo. . 44 0 7.38 0
16. Broad and narrow fabrics, yarn and thre. PR 4 0 7.38 0
17. Miscellaneous textile goods and fleor coverings_ _ ... _._._._._. 69 0 7.38 0
18, Apparel . e 38 0 7.38 0
19. Miscellaneous fabricated textile products_ . .. ... _..._____._. 69 0 7.38 0
20. Lumber and wood products, except containers__________._____. 30 30 7.38 7.38
22. Household furniture. .. ecei.. 29 0 7.38 0
23, Other furniture and fixtures___ ... ... . . .. ... 29 0 7.38 0
24, Paper and allied products, except containers_.._________________ 58 29 7.38 7.38
25, Paperboard containers and boxes..__._.___.__.___._.._____.____ 58 0 7.38 0
27. Chemicals and selected chemical products______________________ 33 0 7.38 0
28. Plastics and synthetic materials__ ... ... .. .. ._._.__ 33 0 7.38 0
29. Drugs, cleaning and toilet preparations_.______________._ _______.___ 89 0 7.38 [
30. Paints and allied products____.______ e e 89 0 7.38 0
31, Petroleum refining and related industries.._________________________ 163 0 7.38 0
32, Rubber and miscellaneous plastics products ... . .. .. .. __._.. 89 44 7.38 7.38
33. Leather tanning and industrial leather products. ... _.__.___.__. —18 0 7.38 0
34. Footwear and other leather produets. ... ___ ... ... ... .._.. —18 0 7.38 0
35. Glass and glass products . . .. oo ... 89 0 7.38 0
36. Stone and clay products. .. ... 89 0 7.38 0
37. Primary iron and steal manufacturing. ... _______________._______._ 44 22 7.38 7.38
38. Primary nonferrous metal manufacturing. ... . . . ... 43 0 7.38 0
39. Metal containers__.... [, 44 .0 7.38 0
40. Heating, plumbing and structural metal p 44 0 7.38 1}
41. Stampings, screw machine products and boits... 44 0 7.38 [
42. Other fabricated metal products__________ 44 0 7.38 0
43, Engines and turbines . .o o i e 18 0 . 7.38 0
44, Farm machinery and equipment. _____ ... ... 18 0 7.38 0
45, Construction, mining and oil field machinery. 18 0 7.38 0
46, Materials handling machinery and equipment.. 18 0 7.38 0
4]. Metalviorking machinery and equipment .. 8 0 7.38 0
48. Special industry machinery and equipmeat__ 18 0 7.38 0
49. General industrial machinery and equipment___ 18 0 7.38 0
50. Machine shop products.. . .. ... 18 0 7.38 0
51. Office, comouting and accounting machines_ - 18 0 7.38 0
52. Sarvice industry machines._____ .. _____..____ 18 0 . 7.38 0
93. Electric industrial equipment and apparatus___ 18 0 7.38 0
54. Housenold anpliances._ ... .. _.........._. 29 0 7.38 0
55. Electric lighting and wiring equipment..__...._..__.__ 86 0 - 7.38 0
58. idiscallaneous electrical machinery, equipment and supplies. 18 0 7.38 0
59. Motor vehicles and equipment__ ... ... 22 0 7.38 [4
60. Aircraftand parts. ... ___..__._ 18 0 7.38 0
62. Scientific and controlling instruments____________. 18 0 7.38 0
63. Optical, ophtiaimic and photographic equipment___ 29 0 7.38 0
64. Miscellaneous manufacturing.. ... 30 0 7.38 0
65. Transportation and warehousi 25 0 7.38 0
68. Electric, gas, water and sanitary 25 0 2.38 0
70. Finance and insurance..._..___.. 25 0 7.38 0
76. Amusements _...._....__._____. 25 0 7.28 0
81, Busi travel, entertai tand gifts. . oo ceiceaeaeas 25 0 7.38 0

Thus, the figures reported in the text in Table 2 are APMD’D 4+ APVD’C in
the first line, APM’D in line 2, and APM’D + APV’C appears in line 3. Since the
weights are additive, the figures in the three lines may be added to obtain the
marginal cost impact, assuming full passing-through, of the increase in import
prices and the exchange rate changes on the consumer price deflator.
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TECHNICAL APPENDIX 2

Part A. EsTimaTinGg THE EFFECT OF THE DEvALUATION UsSING THE FEDERAL
RESERVE ECONOMETRIC MODEL

This part of the appendix describes the use of the Federal Reserve econometric
model in analyzing the effects of the currency depreciation. The effects are meas-
ured by comparing two model simulations, one of which assumed a currency
depreciation and one of which did not. Actually three simulations of the 1971
1I1—1974 II period were done. In the first, each equation of the model was
simulated in isolation using actual values of all right-hand side variables. The
error for each equation was recorded for each quarter. In the second simulation a
simultaneous solution of the equations was generated. The errors from the first
simulation were added to the appropriate equations in the appropriate quarters.
When simulated in this manner the model will track historical values exactly,
apart from minor rounding errors. This second simulation we label the CONTROL
simulation. In the third simulation we again solve the system simultaneously and
again we add the appropriate error to each equation. This time we also make
changes to the exogenous variables and behavioral equations as necessary to
represent the direct effects of the phenomenon we are investigating. We call this
the ALTERNATE simulation. Since in fact we did have a currency depreciation
in the period in question both history and the CONTROL simulation incorporate
the effects of the depreciation. The difference between the ALTERNATE and
CONTROL simulations we take as our measure of not having a currency depre-
ciation.

The reason for adding the equation errors to both the CONTROL and ALTER-
NATE simulations is simple. The model is nonlinear and therefore its response to
exogenous shocks depends on such things as the level of economic activity. We
want to measure the effect of the depreciation at as close to historical levels as
possible. Therefore, to assess as accurately as possible the effects of the deprecia-
tion, we want to eliminate the tracking errors of the model by adding them to both
the CONTROL and ALTERNATE simulations.

The Federal Reserve econometric model is not ideally designed for an analysis
of changes in the exchange rate. It contains no international sector other than
equations for imports of goods and services. Its treatment of relative prices is
extremely awkward in this context. The major direct effects of exchange rate
changes must be introduced into the model by assumption. Once that is done
bowever, the model will have something to say about the manner and extent to
which these direct effects are transmitted throughout the domestic economy.

Effects of a Devaluation

At this point it may help to list the important effects of a devaluation on the
domestic economy. The list is arranged so as to facilitate discussion of the manner
in which the assumptions relating to the devaluation were entered into the model.

(1) Import prices are increased. This will occur with a lag. The effect will vary
from commodity to commodity and the average effect will probably be con-
siderably less than the total amount of the exchange rate change.

(2) Export prices are increased. The same qualifications as in (1) apply here.

(3) The increased import prices, when passed on, directly increase the average
value paid by ultimate purchasers of goods and services.

(4) The increased export prices directly increase the average price of goods sold
by businesses and farms and at least temporarily increase business profits.

(5) The increased import prices may not be fully passed on to ultimate con-
sumers at first. This works toward a temporary decrease in business profit margins.

(6) The increase in the price of imports allows price increases for import-
competing goods. - This raises both the average price paid by ultimate domestic
purchasers and the average price received by business for their product.

(7) The increased price of export goods may cause producers of those goods to
raise prices on the portion of those commodities sold on domestic markets. Pro-
ducers of close substitutes for these goods may also find it profitable to raise

rices.
P (8) The higher import prices as viewed by domestic purchasers lead to a
decrease in the real quantity of imports.

(9) Lower export prices, as viewed by foreigners in foreign currency, lead to an
increase in the real quantity of exports.
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(10) The increased import prices may lead to an increase in the demand for
money by increasing the total value of economic transactions. Since the model’s
money demand function uses nominal GNP as a proxy for transactions, and since
increased import prices do not cause nominal GNP to rise, the model does not
capture this effect.

(11) Increased consumer prices reduce the real net worth position of house-
holds which has a depressing influence on consumption.

(12) The devaluation redistributes real income from domestic to foreign persons
and this works to reduce consumption.

(13) The increase prices will cause participants in the labor market to attempt
to get wage increases. The short-run Phillips curve is shifted upward. To the
extent that workers succeed in obtaining higher money wages, further upward
pressures on prices are created.

(14) Both the direct and induced price increases lead to higher interest rates
which eventually work to hold down real output if monetary aggregates are
allowed to rise in an accommodating fashion.

(15) The familiar multiplier and acceleration responses to all these effects are
set in motion.

Either effects (1) through (10) are not a part of the specification of the model,
or (in the case of (8)) the measurement of the effect is not to be trusted. Effects
(11) through (15) are captured reasonably well in the model. Therefore, we feel
justified in undertaking this simulation exercise.

We will now take these effects one at a time and discuss how we dealt with
them in the simulation. Necessary parts of the model’s structure will be elucidated
as needed.

Direct Effect of Devaluation on th£(3 Doléar)Price of Internationally-Traded Goods
1 and 2

The model has nothing to say on this subject. We specified its effects on the Na-
tional Income Accounts deflators for imports and exports which are taken as
exogenous variables by the model. We introduced programming into the model to
make the percentage deviation of the import and export deflators from their his-
torical values depend on a distributed lag on the difference of exchange rates from
historical values; e.g.,

P'm—Pm v v

where Pm is the historical import price deflator, P'm is the adjusted deflator,
DEV_, is the extent of the currency revaluation t periods earlier, W; is the pro-
portion of a subgroup i of imports, (e.g., agricultural imports). The W; sum to
unity and V_. ; is the reaction of the it subgroup to a devaluation t periods earlier

We set the devaluation problem up with 3 categories of both imports and
exports. These categories are labelled (with apologies to experts in this field) as
agricultural, other primary tradeables, and non-primary tradeables. The pro-
portions used (W,) were .0449, .2752, and.6288 respectively. (The proportions are
a slight modification of estimates supplied by Barbara Lowrey. The V’s were taken
partially from work by Peter Clark and partly from discussion with a number of
people from the International Division.) The assumed V’s are listed in Table 1. The
values in Table 1 constitute one of the most important sets of assumptions of
the entire exercise.

TABLE 1.—REACTION OF IMPORT TRANSACTION PRICES TO A UNIT DEVALUATION

Other primary Nonprimary

Agriculturat tradeables tradeables

Ve e e e emmmmmmemammcm—eeammmasseeememmmmasmasamcaaes 0.2 0. 150 0.06
. .3 . 225 .15

.2 . 150 .18

.1 .075 .12

0 0 .06

0 03

0 .
.8 .600 .60
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There are other foreign prices in the model but in one way or another we sup-
pressed the effects of these variables and incorporated them into some kind of
judgemental adjustment so they need not concern us bere.

Direct Effect of Increased Import Prices on Domestic Price Indexes and Deflator

In order to explain this adjustment it will be necessary to describe the wage-
price sector in some detail. Following is a schematic representation of the model’s
wage-price sector.!

(1) PBNF ==_f(\_V,—C_U)

(2) PC= UPC * PBNF *k

(3) PI = UPI * PBNF * k

(4) PF = UPF * PBNF

(5) PGNP *GNP=TC*PC 4+ I *PI 4+ X *PX — M * PM
(6) PGNP * GNP = BNF * PBNF -+ T * PF
(7HGNP=C+I+X—M

(8) BNF = GNP —F

3

W_ ./, PC
(Q)W—f(b oo

LEquation (1) is the central price equation which generates the deflator for non-
farm business output (PBN¥) as a function of wage rates (W) and capacity
utilization, (CU). The solid lines that appear over some variables denote variables
exogenous to the wage-price sector. Equation (2) and (3) determine the deflators
for consumption (PC) and investment (PI) using their historical ratios (UPC and
UPI) to PBNF as exogenous variables. Thus it can be seen this model explains the
price level but does not explain relative prices. The remaining variable (k) will be
described below. Equation (4) is a similar equation for farm prices (PF). Equation
(5) adds up the expenditure side of the simplified NIA accounts to nominal GNP.
C, 1, X, and M represent consumption, investment, exports, and imports respec-
tively, all measured in 1958 dollars. Equation (6) adds up the current dollar
industry side of the accounts to nominal GNP. BNF and F represent nenfarm and
farm output in 1958 dollars. Equations (7) and (8) are analogous constant dollar
identities. Thus there are 8 equations and only 7 variables to be dctermined. It is a
property of implicit deflators that both (5) and (8) hold in the nationsl income
accounts. However, in a model simulation where 21l the rerl quantities do net
match historical values, equations (3) and (§) wi'l not compute the san:ec nominal
GNP. In order to get around this the factor (k) is introduced into the reiative
price equations which forces the identities to add to the same number. The com-
putation of k is not described here; suffice iv to say it is delined such that the two
identities give the same GNP. We will rely on the factor k to cover all mix prob-
lems in the deflator. This is a crude approximation but is probably the best that
can be done. Ilquation (9) is a so-called Phillips curve relating the rate of change of
wuges to tne inverse of the unemployment rate and the rate of change of consump-
tion prices.

Now consider the direct effect of an increase in import prices. Suppose initially
that the increase is fully passed through to ultimate consumers. In this case it has
no direct effect on PBNT or PGNP since they are value-added deflators. It does
increase PC and PI however.

TABLE 2
Source of product
Use of product XBNF XF X
An A A
An An Az
Az As As

Suppose the coefficients A;; in Table 2 represent a modified input-output table
for our simplified economy.2 Output originates in three sectors: nonfarm business,

1 The star (*) denotes multiplication. .
3 For a more complete description of the input-output table see Technical Appendix 1.
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on farms, or outside the country. It is used in three ways: for consumption,
investment, or export. Ay is thus the proportion of investment goods purchases
the value added of which arises from the nonfarm business sector. Rows of this
matrix must then sum to unity. Now consider how consumption prices are related
to import prices.

PC*¥C=A;*C*PBNF + A;*C*PF+ A;g*C*PM
PC=Au*PBNF+ Ap*PF+ A*PM

Let PC’ and PM’ be consumer goods prices and import prices that incorporate
the effects of a change in PM.

PC'=A*PBNF+ Ap*PF+ Ap*PM + Ap*(PM/ —PM)
PBNF=PF=PM=P.
PC,=A11P+A12P+A13P+A13AP1\1

Assume

Then

’ APM APM
P = Aut Ant Aut At S =1+ Au"

or in other words the percentage increase in consumer goods prices approximately
equals the percentage of the value of consumption goods ut which the value added
originated outside the country times the percentage increase in import prices.
This approximation breaks down if the Aj; do not remain constant, but it is hoped
that k will cover this.

A table of the same form as Table 2 has been programmed into the model,
breaking both imports and exports into 3 categories as discussed in the earlier
section. The Aj; were computed insofar as possible from the 1970 Bureau of
Labor Statistics modified input-output table.

One disadvantage of using the input-output coefficients is that they do not
refiect shifts in demand away from the higher-priced imports. The results pro-
duced here may therefore overstate the effect of import prices increases.

The complications introduced in this section are necessary to compute the
direct effect, of increased import prices on consumption prices so that we can use a
correct, consumption price variable in the Phillips curve. Aside from this, the
distribution of the direct effects of increased import prices on the relative prices
of the various categories of final output is not very important to the outcome of
the exercise.

Effect on Agriculiural and Food Prices

It seems appropriate to discuss domestic agricultural prices at this point. We
assumed that domestic agricultural prices rose by the same amount, and at the
same time (see Table 2) as those of internationally-traded agricultural products.
This causes a further shift upward in the ratio of the price of consumer nondurables
to nonfarm business output. This effect was also computed with input-output
coefficients. The method is identical to that used for increased import prices.

Direct Effect on Export Prices

The model has nothing to say about the prices of export goods. Assumptions
are therefore made exogenously, using Peter Clark’s work. Export prices were
treated in a manner identical to import prices. The following table is analogous to
Table 1 (which shows the treatment for imports).

TABLE 3.—REACTION OF EXPORT PRICES TO A 1-PERCENT DEVALUATION

Nonprimary Primary

nonagriculture nonagriculture Agriculture
0.080 0.2 0.2
.075 .3 .3
. 090 .2 .2
. 060 .1 .1

.030 0 0

015 0 0
. 350 .8 8

49-927—175——b
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Direct Effect on Ezport Prices

Since exports are outputs of business, if export prices increase the average
price received by nonfarm business will rise, and such ratios as PC/PBNF will
fall. This effect will partially counteract the effect of the previous section on these
ratios. Given the percentage increase in the prices of primary and nonprimary,
nonagricultural goods, one can, using input-output coefficients, calculate the
effect on nonfarm prices assuming no change in the mix, and the ratios such as
UPC can be reduced by that amount. This was done, and the main price equation
for PBNF was adjusted upward by that same percentage.

There is a question as to the length of time for which this adjustment is appro-
priate. It seems unlikely that business profit margins would be permanently
increased. In time, resources should flow into export industries until profit on
invested capital is no higher there than elsewhere. We have assumed that this does
not happen in the twelve quarters of our simulation.

Lags in the Price Pass-Through

1t is possible that import price increases are not fully passed along to ultimate
consumers in the short run. We know very little about this effect. The model’s
central price equation does in fact have a negative term in the percentage change
in the price of foreign and agricultural raw materials with an estimated coefficient.
We suppressed this term but added another based on the price of imported primary
tradeable goods. We increased the size of the coefficient (from the estimated
—.012 in the egquation to —.03) partially on the grounds that these prices were
broader in scope and covered goods and services where importers were not ac-
custonmed to sudden price changes,? and partially because the simulation period was
one involving price controls where all price increases were subject to bureaucratic
delays. Fortunately, sensitivity tests indicated the results are not sensitive to
the assumption made here. Different assumptions affect slightly the speed with
which the price effects operate but the extent of the effect is unaffected.

Effects on Prices of Import and Ezport Competing Goods

When the price of imported goods rises, domestic producers of substitutes
find they can increase prices and still maintain their share of the domestic market.
To some extent they are bound to do so. Similarly when producers find the dollar
price at which exported goods can be sold has increased, there is an incentive to
raise domestic prices, particularly if capacity is short. This is potentially a powerful
effect. Unfortunately, we have no reliable measure of its size. In addition, the
size of the effect would be altered by price controls.

We attempted to come to a judgment about this effect by examining, at a very
disaggregated level, the various categories of final purchases in the national income
accounts. We guessed the extent of this phenomenon for each category, then
weighted together the guesses using 1970 purchases as weights. For some cate-
gories we thought this effect would be rather pronounced. Automobiles, for
example, might be a case where prices could be increased substantially if the
price of imported cars went up. On the other hand there were a great many large
categories where the effect must be close to zero (i.e., medical, educational, and
housing services). Weighting together our best guess about each category we
concluded that the average domestic, nonfarm value-added prices would rise by
about 10 percent of the amount that internationally-traded, nonfarm goods and
services rose.

This assumption is a crucial one, and a complex one as well. We are working
toward an adjustment of our central price equation which has as its dependent
variable the value added price deflator for nonfarm business product (PBNF).
If the price of raw materials to the nonfarm business sector increases, and these in-
creases are passed through to final consumers, then PBNF is left unchanged. Sup-
pose now we consider the food purchases category of consumer expenditure. If
import prices rise, and if farm prices rise and if these costs are passed through to
the consumer, this does not call for adjustment to our equation. If, on the other
hand, food processors or merchants can raise their profit margins because of this,
then an adjustment would be necessary. (If Armour meat packing can raise prices
because the retail price of Polish hams has increased, then adjustment is necessary.)

3 For example, the dollar cost of French mechanics hired by Pan Am would increase, yet it might take
time for Pan Am to pass on this increase in costs.
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In fact, we thought the scope for this sort of thing in the food industry was mini-
mal. In consumer durables (and for some softgoods such as clothing), on the other
hand, we felt this effect was quite large. By contrast, most services we considered
to be largely unaffected by import prices.

In the absence of price controls this import competing good effect would prob-
ably work fairly quickly. It so happens, however, that the real world devaluation
occurred at a time of price controls where controlled sellers were not allowed to in-
crease prices except in cases where they were justified by cost inereases. This would
seem to rule out any competing goods effect, at least through Phase I1. However,
the price controls did not cover some small businesses and we do not wish to under-
estimate the ingenuity of businessmen in justifying price increases where such easy
profits are to be made. Accordingly, Table 4 enumerates the adjustment in all
simulations where price controls were assumed to be in effect.4

TABLE 4.—ELASTICITY OF DOMESTIC NONFARM PRICES WITH RESPECT TO THE PRICE OF |MPORTED, NONFARM
GOODS

Adjustment_____________________.__ 0 o .01 .01 .01 .01 .03 .03 .04 .07 .09 .10

Thus we allow minimal adjustment in Phases I and II, about half the adjust-
ment in Phase III and then the full adjustment with decontrol in 1974.

Obviously, there is a great deal of guesswork in this, but it is our best judgement.
We conducted sensitivity tests on this assumption: the above effects were halved,
and then doubled. The effects for the results are not substantial. If, however, we
multiply the effect by 4, or 8, the effects are marked indeed. Arthur Laffer has
been writing articles which seem to imply the correct adjustment is closer to 100
percent than 10 percent. While this seems unreasonable to us because of the large
percentage of final goods and services which do not appear to have potential
internationally traded substitutes, if Laffer is correct our results seriously under-
estimate the inflationary effects of devaluation.

Imports and Ezxports

Obviously, one important effect of a devaluation is its effect on the quantity
of imports and exports. The model contains an import equation which explains
imports goods and services largely as a function of real incomes and relative
foreign and domestic prices. Exports are ordinarily exogenous to the model. We
introduced an arbitrary export equation for goods and services together which
depended on relative prices and which had price elasticities by quarter of .1, .2,
4, .6, .8, .9, 1.0, 1.0, 1.0, 1.0, 1.0, 1.0. The import equations were altered to have
approximately the same price elasticity, though the estimated income elasticity
was maintained.

Miscellaneous Other Adjustments

Farm proprietor income is a variable exogenous to the model. Obviously, it
rises and falls with farm prices. We added an equation for farm profits which
altered them by 75 percent of the change in the dollar value of farm production.
This is necessary because corporate profits are obtained as a residual by subtract-
ing from national income wages, interest, rent, and farm proprietors’ income.
Failure to adjust farm profits leads to incorrect corporate profits, dividends, and
value of shares.

Consumer net worth (which enters the model in an important way) includes
the value of farm land, which is normally exogenous to the model. We entered an
equation to ‘“‘explain” the value of farm land which makes it proportional to farm
profits with a 5 year distributed lag.

No adjustment was made for any uncaptured effect on farm investment. The
model’s investment equation includes farms and one of its arguments is the price
of business output (including farms). It was felt that the effect of farm prices on
investment through this equation was, if anything, too strong.

4 That is, the values in Table 4 were multiplied by the direct change in imported nonfarm goods and
services prices, and the products were added to the equation for PBNF. This is, of course.? nly the direct
competitive effect. To the extent that increased prices cause increases in wage rates, further 2 pward price
pressures are created.
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Monetary and Fiscal Policy Response

The effect of a currency depreciation depends in a major way, of course, on the
response to this event by the monetary and fiscal authorities. The behavior of
these authorities is not endogenous to the model. For purpose of this exercise we
assumed that in the absence of the depreciation the Federal Reserve would have
kept the money stock (M?) at its historical levels. This is an important assump-
tion. If we had assumed, for example, that the Federal Reserve attempted to keep
interest rates, rather than monetary aggregates unchanged, the effects would
have been considerably larger. In fact, the monetary authority probably gave-
some weight to controlling each of these variables. To the extent that interest rates
were in fact stabilized, our simulations will understate the total price effect of the
depreciation.

It was further assumed that fiscal policy was not changed in response to the
devaluation. In practice, this means that constant dollar federal purchases, cur-
rent dollar federal transfers and all Federal Government tax rates were held
unchanged.

Macro Effects of the Exchange Rate Change

Selected results from the simulation described above are reported in Table 5.
The results shown there are the difference between the ALTERNATE and CON-
TROL simulation and therefore purport to be the consequences of not having had
the dollar depreciate.

The effect on prices is represented by the first two lines in the table showing
the effect on the level and rate of change of the consumption deflator. The effects
are rather minor until 1973 when the size of the depreciation increased markedly.
The results suggest the rate of inflation would have averaged about 1.7 percentage
points lower during 1973 had it not been for the dollar depreciation. The effect
on the rate of inflation falls off rapidly in 1974, partly because the dollar actually
appreciated relative to other currencies in that period. Avoiding the depreciation
would have reduced the consumption level by 2.5 percent by 1974 II.

The initial reduction in prices arising directly from import prices is augmented
by the fact that lower prices cause lower wages which result in lower prices, and
s0 on. In addition, the reduction in domestically supplied aggregate demand from
increased imports and reduced exports cause higher unemployment rates which in
turn reduces inflation. To get some indication of the extent to which these feed-
back mechanisms contribute to the reduced inflation, consider the effect on the
rate of increase of compensation per man hour. In the ALTERNATE simulation,
wage pressures are lower throughout the period, and by 1974 wages are increasing
by over 1 percent less at annual rates than in the CONTROL case.

These mechanisms are self limiting. The lower prices and real incomes, com-
bined with an unchanged money stock, cause interest rates to fall. If the simula-
tion had been extended these lower interest rates eventually would have induced
enough real output and increased the employment rate sufficiently to get the
inflation rate back to its CONTROL levels. Hence, as described in the text, a
depreciation raises the rate of inflation only temporarily.



TABLE 5.—EFFECTS OF KOT HAVIHG A CURRENCY DEPRECIATION (ALTERNATE SOLUTION MINUS CONTROL SOLUTION)

1971 1972 1973 1974
t 1\ t " 1t 1\ | " mn v | 1l

Consumption dzflator (PCON):

(1) Percent difference inlavelst. .. ... .. ... 0 0 —0.1 —-0.2 —0.4 —0.5 —0.8 -1.1 -1.6 -2.1 2.4 —-2.5

(2) Annual percent rate of increase..._._... ... ... .. —.1 -1 —.4 —-.5 —.6 —-—.6 -1.2 -1.3 =21 2.5 -.8 —.4
Compensation per man-hour:

(3) Annual percent rate of increase _.___________._ ... __ 0 0 -1 —.1 -3 —.4 -.5 —.6 —.8 -9 -1.1 -1.2
Gross national product:

(4; Billions of dollars... ... .. ... -1 .6 -2.1 —4.4 -7.8 -I1L.5 -17.1 -22.9 -29.4 —-35.8 —-38.0 —41.1

(5) Billions of 1958 dollars_ . [} -2 —.8 -17 —-3.4 —5.1 —~6.9 —8.5 —9.3 —8.8 -1.8 -1.9

(6) Unemployment rate . 0 0 0 1 .1 .2 .3 .4 .4 .4 .4 .4

(7) Treasury biitrate. ... ... .. 0 0 -1 -1 -2 -.3 —-.5 —-.8 —1.4 —-1.4 —-1.5 —~1.6

1 This line shows the percent diffcrence betwesn the levels of the consurcpiicn deflater in the Control and Alternate simulations.
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Parr B. Tee EFreEcT oF INCREASED FARM AND INTERNATIONALLY TRADED
Goops Prices

In this part simulations done to assess the effects of the dramatic increases in
farm and imported goods prices are described. We exclude from the analysis in
this part the portion of those increases which were due to the currency deprecia-
tion. The methodology is similar to that used earlier in the estimate of the currency
depreciation effects. That is, since these farm and import price increases did occur,
we will be examining the effects of nof having them occur.

Consider once more the simplified wage-price sector described by equation (1)
through (9) of Part A. Reduction in import and farm prices would decrease the
ratios (UPC, UPI, and UPF) of consumption, investment, and farm prices to the
nonfarm business deflator.

Given assumptions about PM, PX, and PF, we can again use the input-output
coefficients to compute the effects on UPC, UPI, and UPF. As in the currency
depreciation case, this lowers domestic_prices directly. In addition, wage rates
(W) depend on consumption prices (PC). As wages are pushed downward they
reduce nonfarm business prices through the central price equation (1). This
further reduces consumption and investment prices, setting in motion another
round of downward price pressures.

In the case of the currency depreciation this mechanism was reinforced by the
fact that the changed prices of internationally traded goods caused a reduction
in real exports and an increase in real imports. This reduces domestic production
which further depresses prices. In the present exercise this effect is absent.

The price reductions are self-limiting if we again assume (as we do) that the
monetary authorities keep the money stock at historical levels. The lower prices
reduce the demand for money and, therefore, interest rates. Real outputis increased
and the unemployment rate is reduced. This causes upward wage and price pres-
sures that partially offset the original stimulus.

One difficulty with these measurements is that when we are examining the
effect of one stimulus to the system, the result will depend on the state of the
economic world. For example, in the devaluation case we found that the result
depended on whether or not price controls were in effect. If we had been examining
price controls the result would have depended on whether or not a devaluation
oceurred. Due to nonlinearities in the econometric model, the effect of both price
controls and devaluation would be different from the sum of each considered
separately. The price changes interact with price controls and with devaluation.
We examined this case by simulating the results of not having farm and import
prices rise more than what could be expected from normal cyclical causes and
from devaluation. In other words, we assumed both the price controls and the
devaluation occurred. We cannot, therefore, reason that if both the devaluation
and the increased farm and import prices had not occurred, the total effect would
be the simple sum of the effects given in this note.

Deflator Assumptions

The most important assumption of this exercise are those concerning the path
of the import, export, and domestic farm price deflators in the absence of special
occurrences. This section deseribes our calculations of time paths for those variables
for use in the ALTERNATE simulations.

Table 1 shows the assumptions for the import price deflator. Column 1 (PEIM)
shows the actual deflator. Column 2 (PNBF) shows actual values of the nonfarm
business deflator. Column 3 is the ratio of (1) to (2). Column 4 (PEIMY) is the
import price deflator resulting from the currency appreciation simulation de-
seribed in Part A. Column 5 (PNBF9) is the nonfarm business deflator from that
simulation. Column 6 is the ratio of PEIMY to PNBF4. Column 7 is the ratio
of 3 to 6. It shows our estimate of the percentage amount by which the ratio of
PEIM to PBNF would have been altered by the absence of the currency
depreciation.

The historical ratio of PEIM to PNBF appears to vary positively with the
business cycle. We examined this ratio over earlier cycles and estimated it typi-
cally rose about 5 percent from the bottom of a cycle to the top. Column 8 (cyclical
component) is a guess as to how this would have progressed in the absence of
special factors. Column 9 (Base) represents our assumption as to the path of the
ratio of PEIM to PNBF in the absence of cyclical, currency adjustment and
special factors. The first three values are taken from column 6. After that point
the ratio in unchanged. Column 10 is calculated as the product of columns 8 and 9
and represents the cyclically adjusted price ratio. Column 11 is column 10 times
column 7. It is the ratio expected at the particular stage of the cycle given that a
devaluation had occurred. Column 12 is 11 divided by 3. It shows the percentage
amount we are attributing to the special factors.



TABLE 1.—CALCULATION OF ALTERNATE IMPORT DEFLATOR

Exchange Base times  Base times Special

Ratio Ratio rate effect Cyclical cycle cycle times factors

PEIM PNBF (1)+(2) PEIMd PNBFd @) (3)=() component Base @YX de(\lflét)lg(!l&r; (11)+(3)

(O} ) @ (O] 3) ) (] (©)] (&) (10) Q1 (12)

Quarter:

1 125.2 132.5 0.9449 125.1 132.5 0. 9441 1. 0008 1.0 0.9441 0.9441 0.9449 1.0
126.7 132.6 . 9555 126.2 132.6 . 9517 1. 0040 1.0 . 9557 9517 . 9555 1.0
128.6 134.2 . 9583 126.9 134.2 . 9456 1.0134 1.0 9456 9456 . 9583 1.0

133.0 134.6 . 9881 129.9 134.5 . 9658 1.0231 1.005 9456 . 9503 .9723 1.0162

135.5 135.3 1.0015 131.2 135.1 L9711 1.0313 1.010 9456 . 9551 . 9850 1.0168

137.6 136.3 1. 0095 132.7 136.0 . 9757 1.0346 1.015 9456 9598 . 9930 1. 0166

141.3 137.6 1. 0269 135.5 137.0 . 9891 1.0382 1. 020 9456 . 9645 1.0013 1.0256

152.3 139.4 1.0925 144.9 138.5 1.0462 1.0443 1.025 9456 . 9692 1.0140 1.0774

158.9 141.4 1.1238 149.0 140.1 1.0635 1.0567 1.030 9456 9740 1.0358 1. 0850

171.1 144.4 1.1849 158.8 142.5 1.1144 1.0633 1.035 . 9456 . 9787 1.0407 1.1386

194.3 149.0 1. 3040 180.7 146.5 1.2334 1.0572 1.040 . 9456 . 9834 1.0396 1.2543

215.5 154.1 1.3984 201.4 151.2 1.3320 1.0498 1.045 . 9456 .9882 1.0374 1. 3480

€e
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Actually, the figures in column 11 are the ones introduced into the model.
The import deflator is endogenized by making it equal to PNBF times this
proportionality factor.

able 2 shows the samc computation for exports, and Table 3 that for farm
prices. The assumptions embedded in these tables are extremely important for
the results.

The farm price assumption deserves some special attention. Agricultural
prices advanced rapidly in this period. Part of the increase was caused by crop
failure abroad but part of it was caused by domestic droughts and floods. We have
implicitly incorporated these domestic agricultural problems as part of the special
factors.

Relative Prices and the Inpui-Output Table

For this aspect of the problem the basic methodology of the devaluation case
seemed appropriate but the import categories were altered. This time the three
import categories used were agriculture, oil and all other.

The input-output table was so modified. It was assumed that 34 of all oil even-
tually was consumed as consumer nondurables and services and that the remain-
ing quarter was spread evenly over other final product categories. Figures from
the 1970 input-output table corroborated this assumption.



TABLE 2.—CALCULATION OF ALTERNATE EXPORT DEFLATOR

Base
times
cycle
times
Exchange Base exchange R
. rate times rate Special
Ratio Ratio effect Cyclical cycle effect tactors
PEEX PNBF 1+(2) PEEXd PNBFd @)-+(5) (3)+(6) component Base @)X(@®) (NHXI0) (3)+=(11)
(¢ ) (&) (O} ) ®) (@) ®) ® (10) 11 12)
Quarter:
126.6 132.5 0. 9479 125.5 132.5 0.9472 1.0007 1.0 0.9472 0. 9472 0.9479 1.0
2. 125.9 132.6 . 9495 125.1 132.6 9434 1. 0065 1.0 L9434 . 9434 . 9495 1.0
3. 127.2 134.2 .9478 125.0 134.2 L9314 1.0176 1.0 .9314 .9314 L9478 1.0
3. 129.1 134.6 . 9591 125.3 135.5 .9247 1.0372 L0 . 9247 . 9247 L9591 10
4. 129.1 134.6 L9591 125.3 135.5 .9247 1.0372 1.0 .9247 . 9247 . 9591 1.0
5. 130.4 135.3 9638 125.6 135.1 . 9297 1.0367 1.0 . 9297 .9297 . 9638 1.0
6. 133.0 136.3 9758 127.8 136.0 .9397 1.0384 1.0 . 9392 . 9392 . 9753 1. 0005
7. 137.2 137.6 .9971 130.9 137.0 . 9555 1.0435 1.0 .94 .94 9809 1.0165
8. 144.9 139.4 1.0395 136.6 138.5 . 9863 1.0539 1.0 .94 .94 . 9907 1.0193
9. 165.2 141. 4 1.0976 144.1 140.1 1.0285 1.0672 L0 .94 .94 1.0032 1.0941
10._. 165.0 144.4 1.1427 151.7 142.5 1. 0646 1.0734 1.0 .94 .94 1.0090 1.1325
1. 179.3 149.0 1.2034 165.7 146.5 1. 1311 1.0639 L0 .94 .94 1.0001 1.2033
188.5 154.1 1.2297 175.7 151.2 1.1620 1.0583 Lo .94 .94 . 9948 1.2361

¢g
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TABLE 3.—CALCULATION OF ALTERNATE FARM PRICE DEFLATOR

Base
times
cycle
Exchange : times
rate Exchange X Base exchange
simu- rate  Cyclical times rate Estimated
Actual lation effect com- cycle effect special
UPF UPF (1)+(2)  ponent Base (HX() (B)XA) factors
o 2 &) @) ® ©) M 8
Quarter:

1 0.870 0.869  1.001 1.0 0.869 0.869 0.870 1.0
0.934 0.927 - 1.0075 1.0 927  0.927 0.934 1.0
0. 936 0.917  1.0207 1.0 917  0.917  0.936 1.0
0. 964 0.931  1,0354 10 931 0.931  0.964 1.0
1. 040 0.995  1.0452 1.015 931  0.9450 0.9877 1.052
1.083 1.034 10474 1.030 .931  0.958% 1.0044 1.078
1.240 1.177  1.0535 1.045 .931  0.9729 1.02495 1.210
1.394 - 1301 10715 1. 060 .931  0.9869 1.0574 1.318
1.652 1.509  1.0948 1.075 .931  1.0008 1.0957 1.508
1.583 1.429  1.1078 1.090 .931  1.0148 1.1242 1.408
1.506 1.370  1.0993 1.105 .931  1.0288 1.1309 1.332
1. 157 1.061  1.0805 1.120 .931  1.0427 11371 1.018

Unit value indexes for foods, feeds and beveragés (FFB), and for fuels and
lubricants (F&L) were available. We assumed these categories would have risen
at the same rate as the import deflator would have risen had it not been for the
special factors. The astute readers of this will note that we don’t know how much
the import deflator would have risen until after we run the simulation. The pro-
cedure used involved guessing the deflator, running the simulation and simulating
using the simulated import deflator. Table 4 shows the simulated deflator and the de-
flator indexed at 1971 II =1.0. Table 5 shows (among other things) the calculation
of the special factors price increases for fuels and lubricants. Column 3 is the unit
value index for fuels and lubricants, which shows the 1971 II value to be 109.9
Column 6 is 109.9 times column 2 of Table 4. This purports to be what the unit
value index would have been if F & L increased at the same rate as the deflator.
Column 7 is the percentage difference between column 6 and column 3.

TABLE 4.—SIMULATED DEFLATOR

) Indexed ad-
Adjusted justed PEIM
.~ PEIM 1971 11=10
' 1 @)
123.5 .
125.2 1.014
126.7 1. 026
128.6 1.041
130.9 1. 060
133.2 1.078
135.2 1.095
137.5 1.113
140.7 1.138
145.1 1.175
147.5 1.194
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TABLE 5.—IMPORTED FUELS AND LUBRICANTS

1973 11
value of Percent
unit reduction
Quarterly Estimated ! value of col. 3
value of Import Unit Quantity 1958 index needed
value of value value index dollar times to obtain
F.&L. index “index  1967=1.0 F.&L. indexed col. 6
imports  1967=1.0 1967=100 @)+(3) imports PEIfA
(milljons)
) @) (6)) ) ) ©) ()
772 1.384 107.2 1.291
940 1.676 109.9 1.525
1,004 1.790 112.1 1.597 .
,048 1.868 112.7 1.658 1.
1,099 1.959 112.8 1.737 1
1,188 2.118 114.6 1.848 1.
1,281 2.283 115.5 1.977 1
1,316 2.346 117.4 1.998 1.
1,837 2.740 122.0 2.246 1.
1,838 3.276 128.9 2. 542 1
2,132. 3.800 142.4 2.663 1.
2,722 4.852 186.9 2.596 1.
4,769 8.501 397.5 2.139 3.448 1.342 —. 662
6,675 11. 898 504.6 2.358 3.801 1.373 —.728
! Estimated as total 1967 import in 1958 dollars (38,500,000,000) times the current dollar proportion of F. & L. in total
mports for 1967 (4.19 percent) times col. 4.
TABLE 6.—IMPORTED FOODS, FEEDS AND BEVERAGES
1973 11
value of
Quarterly X FFB unit
" value of FF8 value index - Percent
. FFB import Unit Quantity Estimated ! times reduction
imports value value index 1958 dollar indexed of col. 3
(millions of index index 1967=1.0 FFB adjusted * needed to
dollars)  1967=1.0 1967=10 (2)=(3) imports PEIM obtain col. 6
(1) ) ) () (5) (5) )
1,546 1.354 1.173 1.154 3785 s
1,684 1.475 1.165 1. 266 152 e
1,878 1.645 1. 166 1.411 4.628 1.181 .013
, 260 1.103 1.172 .941 3.087 1.195 . 020
1,876 1.643 1.185 1.386 4.546 1.213 024
1,705 1.493 1.230 1.211 3.972 1.234 001
1,810 1.685 1.272 1.246 4.087 1.252 —.016
, 888 1.653 1.315 1.257 4.123 1.276 —.030
2,133 1. 868 1.367 1.367 4.484 1.297 ~. 051
2,236 1.958. 1.483 1.320 4.330 1.327 -.105
2,194 1.921 1.580 1.152 3.779 1. 369 —.133
. 505 2.194 1.701 1.299 4.621 1.391 -.182
2,850 2.496 1.718 1.413 4.756 1.422 -. 172
, 680 2.346 1.845 1.211 4.169 1.455 - 11

1 Estimated as total 1967 imports in 1958 dol

imports for 1967 (8.52 percent) times col. 4.

lars (38,500,000,000) times the current dollar proportion of FFB in total
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TABLE 7.—IMPORTED “‘OTHER"

1971 1

price of
‘‘other” Percent
Imports Value of  Price of imports reduction
of goods Value of Value of Value of ‘“‘other’”  ‘‘other” times of (7)
_and  “Other” mdse. F.&L FFB imports?  imports indexed needed
services! imports2 importsz imports 2 imports? (3)-(4)~(5) (6)+(2) PEIM to get (8)
@ @ @) *) (&) ) @ ® (€]
50.6 44.8 62.3 3.1 6.1 £3.1 1185 Lo
53.9 41.2 66.6 3.8 6.7 56.1 1189 L ...
54.4 41.2 68.1 4.0 1.5 56.6 1.199 1.206 0. 006
51.6 45.8 65.4 4.2 5.0 56.2 1.227 1.220 —. 006
59.2 51.9 76.1 4.4 1.5 64.2 1.237 1.208 —.023
56.9 49.9 75.7 4.8 6.8 64.1 1.285 1.260 —.018
57.6 50.3 78.1 5.1 1.2 65.8 1.308 1.282 —.020
60.9 53.6 82.8 5.3 1.6 70.9 1.323 1.302 —.016
63.4 65.3 89.5 6.1 8.5 74.9 1.354 1.323 —.023
62.4 54.0 94,9 7.4 8.9 78.6 1.456 1.354 —.070
61.1 53.0 96.9 8.5 8.8 79.6 1.502 1.397 —.070
61.0 52.2 104.3 10.9 10.0 83.4 1.598 1.420 —.111
61.8 53.6 119.9 19.1 11.4 89.4 1.668 1.452 -.129
65.1 57.1 140.0 26.7 10.7 102.6 1.797 1.48% —-.174

1 Billions of 1958 dollars, annual rate.
2 Billions of dollars, annual rate.

Table 6 shows the same calculation for foods, feeds, and beverages. The relevant
columns again are 3, 6, and 7.

For the “other’” category the calculation is more complicated. First we must
calculate what the implied price rise was. To do this we must create a series on
current dollar “other”’ divided by constant dolar “other’”. Column 3 of Table 7
is current dollar total imports. Column 4 and 5 are current dollar imports of fuels
and of FFB. Column 6 is current dollar “other’” and is calculated by subtracting
column 4 and 5 from 3.

Next we must estimate constant dollar other imports. In Table 5, column 1 is
the value of F & L imports. Column 2 is the value series indexed at 1967=100.
Column (3) is the unit value index. Column (4)==(2)/(3) and is a quantity index.
In 1967 F & L comprised 4.19 percent of current dollar imports and we assumed
it comprised the same proportion of 1958 dollar imports. Obviously this assump-
tion is not strictly correct. Total 1958 dollar imports in 1967 were 38.5 billion.
4.14 percent of 38.5 is 1.612 billion. This guantity multiplied by the quantity
index yields column 5 which is an estimate of F & L imports in 1958 dollars.

A similar caleulation was made for FFB (see Table 6). Column (1) of Table 7
is total 1958 dollar imports. Column (2) is column (1) less the previously calcu-
lated 1958 dollar estimates for F & L and FFB and represents 1958 dollar “other’’.
Column (7) is (6)/(2) and is the price of “other’”’. Column (8) is similar to column
(6) of Table 4 and (5). Column (9) is the percentage reduction of (7) needed to
get (8). The right hand columns of Tables 5, 6, and 7 were the raw material ground
through the input-output table as in the exchange rate case.

There are obviously some heroic assumptions in this section, but keep in mind
these assumptions are not very important. The price changes have been kept
insofar as possible consistent with the assumed deflators. If we err in the mix of
price changes we only upset slightly relative prices and the strength of the feed
back through the wage equation. -

Ezxport Prices

It was also necessary to calculate price changes for export goods. For exported
FFB we used exactly the same methodology as for imported FFB. This is done
in Table 8. Nonagricultural products were aggregated into one “other” category
and a price index similar to imports “other’” was calculated. It did not seem to
behave very differently from the assumed export deflator, however, so the price



39

change for the series was set to zero. In other words, we assumed the price of
‘“other’”” exports apparently rose about the rate we would have expected for that
phase of the cycle in the presence of a devaluation.

The calculation in this section has only a very minor effect on the results. As a
sensitivity test we assumed a special other price effect of 25 percent, which altered
the rate of inflation by about 1 percent.

Imports and Ezports

For agricultural imports and exports we assumed a total price elasticity of 0.75
and the elasticity reached 10 percent of that value in the initial quarter, then
20 percent, 40 percent, 60 percent, 80 percent, 90 percent, and 100 percent in
succeeding quarters. The fuel price elasticity was assumed to be 0.3 and phased
in on the same schedule. We did not try to take account of the non price effects
of the oil embargo which, of course, temporarily pushed the U.S. off its demand
schedule. The ‘“‘other” import price elasticity (remember it includes services) was
assumed to be 1.0. The export “other’” elasticity is irrelevant since we assumed
no price change.

TABLE 8.—EXPORTED FOODS, FEEDS, AND BEVERAGES

Indexed Unit value

Adjusted adjusted index,

export export exported
deflator deflator FFB @)X (3) (4yX(3)
®) @ (6)) @ )

Import and Export Competing Goods

This subject is, if possible, more complicated than it was in the devaluation
case. There, when all import prices went up more or less together, the choice of
which import price to base their adjustment on was not particularly important.
Now it is. In general, it is finished goods which are relevant. The unit value series
on capital goods except autos proxies for the price of imported finished goods.
Table 9 shows the calculation. Column (1) is the indexed import deflator, column
(3) is the unit value index re-indexed on 1971 I1 and column (4) the percentage
difference. As in the devaluation case it was assumed that in the absence of price
controls a 10 percent increase in the price of foreign finished goods would lead
to a 1 percent increase in the average price of domestic nonfarm goods, given
wage costs. This was phased in the same manner as the devaluation case to reflect
the impact of price controls.

Oil is a special case. Here we know how much domestic oil prices were allowed
to rise. The increased price of domestic oil was sufficient to raise the nonfarm de-
flator by about 1 percent. However, not all of this increased oil has been passed
along to final consumers even yet (e.g., apartment rents, often controlled by leases,
have not yet been fully increased along energy costs). We assumed about % of
the increased oil cost were passed on by the second quarter of 1974.
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TABLE 9.—IMPORT COMPETING GOODS ADJUSTIMENT

Unit value index

1967 equals 100  Unit value index Percentage
Indexed imported reindexed in reductions in
adjusted import  finished goods 1971 11 equals  col. 3 needed to
deflator except autos 100, obtain col. 1
¢V @ @) )
1971

2 e eammmeammccecaemnanem——— 1.0 105.6 1.000 ... ..
3. 1.014 107.0 1.013 0.001

a_ 1.026 102.1 . 967 .0
1 1.041 104.7 1.006 .035
2 1. 060 107.3 1.016 .043
3 1.078 116.0 1.098 —.018
4 1.095 118.0 1.117 —.020
1 1.113 126.6 1.199 —.072
2.. 1.134 137.5 1.302 —.125
3. 1.175 133.0 1.259 —. 067
4. 1.194 142.1 1.346 —-.113
1. 1.221 138.0 1.307 —. 066
2R, 1.249 148.1 1. 402 —.101

The Macro Effects of Lower Import Prices

Table 10 shows the difference between the CONTROL simulation and the
ALTERNATE simulation incorporating lower farm and import prices. The
consumption deflator is used to demonstrate the price effects. By the end of the
simulation period, the difference in the price level resulting from no extraordinary
import price increases is about four and one half percent. Most of the reduction
occurs in 1973 largely because farm price actually fell in early 1974. In 1972 the
inflation rate averages 3% percent below the control simulation. Since the assumed
effect of the special factors on import prices is about 4 times the effect of devalua-
tion on import prices, we might have expected the effect to be about 4 times
what they were in that exercise. In fact, the effects seem to be about double what
they were in the exchange rate simulation. The main reason for this ig that in the
present case the price effect on real net exports is not large. Thus, the unemploy-
ment rate does not rise but actually falls. This in turn is because the lower prices
iead to lower interest rates which increase output.

This is the same self limiting mechanism discussed in the currency depreciation
case which, in the absence of further farm and import price reductions, would
return the inflation rate to its CONTROL levels.



TABLE 10.—EFFECT OF NOT HAVING EXTRAORDINARY FARM AND

IMPORT PRICE INCREASES (ALTERNATE SOLUTION MINUS CONTROL SOLUTION)

1971 1972 1973 1974
I v | I 1! 1 1 v 1 1]
Consumption deflator (PCON):
1) Percent difference inlevels ' _______________ . _..__.._.. 0 0 -0.1 -0.1 —0.4 —0.6 -2.2 —2.1 -3.4 -3.5 -3.8
(2) Annual percent rate of increase. ... ... ..o ._..._ 0 -2 -2 6 -1.2 -.5 —-3.6 —2.3 -2.9 —-.8 —1.2
Compensation per man-hour:
(3) Annual percent rate of increase. ... _..._.__..._.._.._. 0 0 0 0 —.1 ~.2 -.3 -5 -.6 =11 -9
Gross national product:
(4) Billions of dollars . _____ ..o 0 1 .3 1.1 —.6 -5 —6.2 -89 -~10.1 —5.8 —~2.7
(5) Billions of 1958 dollars . _ ... .o iaeaaaan 0 0 .3 .8 1.7 2.6 7.8 10.9 14.5 15.8 16.3
(6) Unemployment rate 0 0 0 0 0 .1 —.4 —.6 —.8 —.9 —-1.0
(7) Treasury bill rate__..____......___._ 0 0 0 0 0 1 —.6 -1.1 -10 -.8 -7

1 This line shows the percent difference between the levels of the consumption deflator in the Control and Alternate simulations.

¥



SOME OBSERVATIONS ON THE WORLD-WIDE INTENSIFI-
CATION OF INFLATION

By HeLen B. Junz*

During 1974, the world economy suffered from virulent inflation
coupled with a slowdown in economic growth and an actual fall in
output in the largest industrial economies. Thus, the question of how
to bring their economies back to a stable growth-path with acceptable
rates of price increase preoccupied most national authorities during
the year and, in almost every case, authorities opted to deal first
and foremost with the problem of inflation.

By the end of 1974, rates of inflation among major industrial
countries, as measured by the consumer price index, ranged from
vear-to-year increases of 7 percent in Germany to 25 percent in
Japan. In the second quarter of 1974, the average year-to-year
increase for the OECD area as a whole was 13 percent. (See Table 1.)
This represents an acceleration in the rate of price increase to about
four times the longer-run post-war average. In the less-developed
countries, many of which have faced high rates of inflation through-
out the post-war period, a similar acceleration in the rate of price
increases has occurred. When the most extreme cases are excluded,’
recent inflation rates in the less-developed countries ranged from 6
percent in Venezuela to over 60 percent in Vietnam. On average, in
the second quarter of 1974 consumer prices in all less-developed
countries for which data were available were 35 percent above their
year-earlier level. This represents an annual inflation rate almost
three times that registered in the 1965-69 period.

This acceleration in the pace of inflation has proceeded at a rate
unprecedented in peacetime and, in the last two years or so, is in part
explained by an unusual set of circumstances. But it reflects also
longer-run tendencies towards generally rising rates of price increases
which have been at work at least since the mid-1960’s.

LoneeEr Run INFLATIONARY TENDENCIES

Inflation has posed a problem to many authorities from time to
time throughout the postwar period. But during the 1960’s it seemed
that each bout of inflationary pressure began with rather higher
inflation rates than each preceding one. There are several factors
that may have contributed to this upward tendency of underlying
inflation trends. These factors relate to the general growth in incomes,
structural shifts in the distribution of income and the stance of

*Staff, Board of Governors of the Federal Reserve System. This paper presents the views of the author
and should not be interpreted as reflecting the views of the Board of Governors of the Federal Reserve
Sysiem or its staff. Much of the substantive malerial in this original paper, sometimes in modified form,
was used in a related paper by Ralph C. Bryant and Helen B. Junz presented at the X1 Meeting of Tech-
nicians of Central Banks of the American Continent, Quito, Ecuador, November 18-23, 1974. Doral Cooper
.and Scott Brown assisted in the preparation of this paper.

1 Chile at the upper range and Tunisia at the lower end.
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economic policies in many countries. Rising incomes coupled with a
firm expectation of continuous increases in standards of living are
tending to pull resources into current consumption, while at the same
time stimulating investment demand aimed at providing the longer-
run capabilities needed to satisfy the growth in overall demand.
And governments have been slow to recognize that economic manage-
ment problems no longer center mainly on the need to provide suf-
ficient demand to absorb available resources—as they were a few
decades ago and as government policies still focused primarily on
demand management would seem to imply—but rather on how to
assure a sufficiency of supply to meet growing demand or how to
restrain the growth of demand so as to correspond to prospective
supply. All these factors may have combined to create an underlying
pressure of demand that has tended to strain the limits of capacity,
at least in certain areas. :

INcOME SHIFTS

Incomes in general have grown considerably over the past decade
although clearly the population in many countries still lives at -
tolerable poverty levels and whole segments of the population in even
relatively rich countries live at the margin of poverty. As shown m
Table 2, per capita real output has grown steadily in both developed
and developing market economies and the rate of growth has ac-
celerated during the past decade.

The fact that there has been growth in affluence probably would
by itself imply some stimulus to consumption. But in many countries
a process of income-redistribution also has been taking place, with
larger shares of income going to wage and salary earners and smaller
shares to profits, entrepreneurial and unearned income. This has been
partly the result of market forces and partly also a consequence of
deliberate government policies. Table 3 shows the shares of national
income accounted for by compensation of employees and government
transfers to households for a number of industrial countries. Between
1955 and 1972, compensation of employees in all the countries listed
has accounted for an increasingly larger share of national income.
But the growth in the share of government transfers to households
in national income is perhaps even more striking. The relative im-
portance of transfer payments grew by about one-fifth in Japan, the
country which experienced the smallest growth, and more than
tripled in the Netherlands, the country showing the sharpest growth,
between 1955 and 1972.

To some extent, the growing importance of government transfer
payments reflects rising old-age pensions stemming from the changing
age structure of the population in the industrial countries. But other
transfer payments also have gained significantly in importance. And
there can be little doubt that these income transfers have played an
important role in the growth of consumption expenditures.

Table 4 relates government transfers to households to personal
consumption expenditures and shows, indeed, how important a factor
these transfers have become: In 1955 they equalled 7 percent of
personal consumption expenditures in the United States and Japan
and, at the upper range, they equalled 20 percent in France and
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Germany. By 1972, these ranges had moved to 9 and 14 percent in
Japan and the United States and to 30 and 40 percent in France and the
Netherlands, respectively. Similar data on compensation of éemployees
and government transfers are not available on a comparable basis for
the less-developed countries, but it seems clear that a similar process
is beginning to occur there, at least in those countries where real
income has grown especially fast, such as Mexico, Brazil, Venezuela,
Taiwan, and many others.

The income changes that occurred over the past decade might thus
suggest that consumption expenditures are playing a more important
role in aggregate expenditure than they did earlier. Indeed, a look at
the share of aggregate expenditure that is accounted for by private and
government consumption supports this hypothesis. During the 1950’s
and the early 1960’s consumption played a diminishing part—and in
some fast growing countries such as Japan, a rapidly diminishing one—
in total expenditures. But around the middle of the decade, the share of
consumption in total GNP appears to have stabilized in many coun-
tries, and it has grown since in some, notably in Sweden and Italy.
(See Table 5.) Of course, these comparisons must be interpreted with
care because the cyclical situation tends to influence expenditure
shares strongly, so that (a) a change over time in any one country may
reflect merely a change in the prevailing cyclical position and (b)
differences among countries in any one year may be the result of their
being in different stages of the cycle. Nevertheless, data for intervening
years not shown in the table support the view that in recent years the
trend for consumption to grow more slowly than other expenditure
categories has been halted.

A similar conclusion can be drawn when growth rates of major
components of industrial production are compared over time. (See
Table 6.) In the developed countries the growth rate of output in the
heavy manufacturing industries has declined in relation to that of total
output; and that in the consumer goods sector appears to have
stabilized and possibly is trending up again. If the automobile sector,
which is included in heavy manufacturing, were added to the consumer
industries a stronger downtrend in the ratio of the growth rate of
output of the machinery sector to total output would be shown and,
conversely, a clear uptrend in that for consumer industries would be
apparent. In the developing market economies, there appears to have
been a shift in relative growth rates of industrial output away from
mining and towards consumer goods. But because of the heterogenous
nature of development patterns among these countries, generalizations
of this sort tend to be subject to very large numbers of exceptions and
variations. This is shown 1n the regional breakdown given on Table 6.

The movement towards a consumer society in many countries tends
to be reflected in the investment patterns. It appears that investment
in productive capacity as a share of total investment may be declining
over time. However, statistics in this area are not readily available for
many countries, so that it is hard to make any generalizations. Never-
theless, some data that are available for particular industries indicate
that investment seems to have been channelled increasingly to indus-
tries producing finished goods as well as to the service industries. Con-
sequently, capacities in the industrial material and intermediate goods
sectors, with the exception of the chemical industry, do not seem to
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have expanded appreciably in recent years. It seems that the relative
profitability at least in the short-run, of investment in finished goods
capacity and services may have been greater than that of investment
in the basic materials industries. In part, this reflects the lumpiness
and longer-lead times associated with investment in heavy industries
and in part the fact that productivity advances may have been greater
in other industrial sectors. Thus, the supply base for continued fast
longer-run expansion may have been eroded slowly, adding to longer-
run inflationary pressures.

A further factor, putting pressure on longer-run price trends, is
associated with the diminishing proportion of the labor force that
is engaged in the production of goods in industrial countries. Labor
productivity in the service sector tends to be lower than that in
industry. Consequently, unless productivity in industry grows at an
accelerating rate, employment shifts towards the service sector imply
a slowing 1n the rate of productivity growth for the economy as a
whole. Moreover, in the industrial countries average wages in the
service sector appear not to have grown appreciably less fast than
those in manufacturing. Thus a tendency towards slower productivity
growth was not accompanied by slower growth in labor costs and this
may have intensified longer-run price pressures.

GovERNMENT Poiricy

Government actions in many countries, apart from those designed
to redistribute income, may well have been the most important
factor adding to the uptrend in underlying inflation rates. The wide-
spread political and social commitment to high levels of employ-
ment in the industrialized countries at least implies a reluctance to
use restrictive demand management measures before they are clearly
needed and a use of reflationary measures at the earliest possible
stages of a downturn. Thus, on balance, policies have been rather
more expansionary than restrictive or neutral over the past decade,
in particular also because there has been a general tendency to under-
estimate the strength of underlying demand forces. A further factor
is the fact that fiscal policies in many countries have been slow to
respond to stabilization needs, so that the major burden of anti-
inflationary policy has tended to be put on monetary measures in
the first instance.

Data on the posture of the government sector are fairly inconclusive
for the 1960’s and the early 1970’s. But it would seem that govern-
ments, with the exception of France, certainly have not pursued
more stringent fiscal policies in recent years than they did in the
1950’s and early 1960’s when price pressures, on average, were rather
less. This is certainly true for the United States, where taxes were cut
in the early 1960’s in order to help bring the economy to a better
level of capacity utilization than had prevailed in the latter part of
the 1950’s. When in the mid-1960’s relatively high employment levels
were reached and the Vietnam War put additional pressure on re-
sources, the government was slow to increase taxation and allowed
inflationary pressures to continue to build. Consequently, the govern-
ment sector, on a national accounts basis, was a massive borrower in
every year starting in 1966, except in 1969. A similar trend, toward,
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more frequent or rather larger government deficits, although some-
what less pronounced, can be observed in other industrial countries,
notably Italy, Germany and the Netherlands.

With fiscal policy slow to react, swings in monetary policy have
tended to be rather large. And this clearly was not helpful in creating
an investment climate conducive to satisfying the longer-run need for
expansion of capacities that was inherent in the emerging demand
trends. Thus, a number of interacting factors were putting upward
pressure on the longer-run inflation rates well before the further
worldwide acceleration of price increases occurred in 1972-74 The
most important of these factors may have been an inflationary psy-
chology generated by the widespread expectation on the part of the
general public that standards of living would rise continually, an
expectation partly caused by, and partly itself the cause of, govern-
ment’s commitments to levels of employment that may have been too
ambitious

Tae 1972-74 INFLATION

The particular sequence of events culminating in the rapid rates of
price increase shown in Table 1 really began in 1970-71. During these
two years output growth slowed virtually simultaneously in most
industrial countries bringing about in turn a slowdown in production
i the less-developed world Thus, industrial production grew on
average by 13 percent in the developed market economies and by 5%
percent in the developing market economies. These figures compare
with longer-run averages of 5.5 percent and 7.4 percent, respectively.
(See Table 7.) Over the same period, the combined GNP of the
OECD countries grew by 2.3 percent in volume as compared with a
longer-run average of 5 percent This slowdown in economic activity
was in part the result of anti-inflationary measures taken earlier in
various countries and partly caused by the shock to business confidence
assoclated with the international monetary crisis of 1971,

Business confidence was relatively quickly restored, however,
after the conclusion of the Smithsonian agreement in December
1971. At the same time national authorities took an increasing number
of reflationary measures. The record shows that during 1972 and
even through early 1973, most national and international forecasters
consistently underestimated the strength of demand in particular
economies and in the world economy as a whole. Thus, governments
continued to take reflationary measures well into 1972, in part be-
cause unemployment rates were slow to decline.

Fiscal policy in Japan in 1971 and 1972 provides a good illustration
of this as well as of the general point that doubts about the appropriate
policy stance have more often than not been resolved in an expan-
sionary direction. The economic slowdown in Japan that began in
1971 was exacerbated by the uncertainties created by the international
monetary disturbances culminating in the New Economic Policy,
or as the Japanese termed it, the “Nixon shock” of August 1971.
Consequently, the Japanese authorities adopted a strongly expan-
sionary supplementary budget in October 1971 designed to impart a
fiscal stimulus equal to 2 percent of GNP. This supplementary budget
followed an already expansionary initial budget adopted at the begin-
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ning of the fiscal year in April 1971. Although business confidence
began to revive after the Smithsoniam agreement of December 1971,
the 1972 budget injected a further strong stimulus.

As a consequence of the improved general climate and the expan-
sionary policies pursued by the Japanese authorities, economic re-
covery continued to gain strength during 1972. However, business
investment demand remained relatively weak and no significant
inroads were being made into the amount of unutilized resources that
had existed at the beginning of the year. Consequently, there also
was no noticeable reduction in Japan’s large external balance of pay-
ments surplus. The authorities, clearly underestimating the stim-
ulus already built into the economic situation, took further ex-
pansionary measures in a supplementary budget in October 1972.
The total of fiscal measures brought appropriations for fiscal 1972
to almost 30 percent above their 1971 level. Clearly, this sort of
fiscal stimulus superimposed upon an already broadening upswing
in economic activity could not but bring about the strong inflationary
pressures that indeed, ensued in 1973.

The Japanese experience was fairly typical of that of other industrial
countries: Investment expenditures were not yet turning up in volume
and unemployment was slow to recede. But other indicators, such as
order books and foreign trade were showing evidence that the ex-
pansion of aggregate demand had indeed become broad-based.

The 1972-73 upturn, thus, was exceptionally sharp and real eco-
nomic growth in the seven major industrial countries,” for example,
rose to an annual rate of over 8 percent between the second half of
1972 and the first half of 1973. This growth rate was well above the
longer-run average of 5% percent and clearly was not sustainable
for any length of time. Stﬁl, supply capabilities proved to be very
elastic, partly because of the general slack that had been cumulating
during 1970-71, and industrial output in the developed countries

rew at almost twice its longer-run average in late 1972 and early 1973.
%Vith this very fast growth In output bottlenecks developed at a quite
early stage in the economic expansion, despite new additions to
capacity. As a result price pressures intensified and growth of output
began to slow.

Furthermore, as inflation rates began to increase sharply and delivery
periods lengthened, the inflationary climate itself added further
impetus to the expansion. Inflationary expectations partly motivated
the strong rise in business orders—for both fixed investment and
inventories—which was a notable feature of the 1972-73 upswing and
which lasted well into the slowdown.

The general and very rapid expansion in demand in 1972 and early
1973 in the industrialized countries led to an extremely rapid expansion
of world trade. The volume of world trade grew by 13 percent from
1972 to 1973 as compared with a longer-run average annual increase
of 9 percent. But this expansion of trade could do little to diminish
the pressures on capacities because of the simultaneous nature of the
expansion of internal demand in the individual countries. In fact, in
many cases foreign demand only added to pressures on capacity
and further intensified internal price pressures.

2 United States, Canada, Japan, France, Germany, Italy and the United Kingdom.
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INDUSTRIAL MATERIALS PRICES

Price rises were particularly rapid in the industrial materials sector,
in part because of low starting inventory levels, particularly in relation
to the rapid increase in demand. But much more important was the
fact that existing capacities were not geared to rapid expansion of
output occurring simultaneously in North America, Europe and Japan.
In previous years, the underlying shortage of capacity in the basic
materials sector had been obscured by the fact that not many econo-
mies had been operating at relatively high levels of output at the same
time. Thus, foreign supplies could generally be counted on to ease
capacity strains for this very trade-intensive sector. However, in
1972-73, when all major economies expanded simultaneously, it
became clear that capacities were insufficient to adequately serve
worldwide high employment levels.

Spot prices for industrial materials reacted quickly to the pressure of
demand. In fact, shortages led to scrambles among users to secure
supplies. Consequently, world prices for industrial materials (excluding
oil) almost tripled between the end of 1971 and May 1974. (See
Chart 1.)

Foop Prices

In addition to the cyclical pressures on price levels, longer-run
pressures on food prices became apparent. The rapid growth of in-
comes in recent years brought about a rapid rise in demand for protein-
rich foods in many countries. But for a considerable period of time, the
existence of high inventory levels of foodstuffs in producing countries
tended to mask the fact that demand was beginning to outgrow average
supply levels. This became increasingly clear in 1972 and 1973 when a
aumber of factors combined to reduce current supplies. Harvests were
poor in 1972, particularly in the Soviet Union, and world wheat
production, for example, fell by 2 percent. In addition, demand for
feed grains rose as fishmeal became scarce with the disappearance of
the anchovies from the Peruvian coastal waters. Further, Argentine
beef production had already fallen sharply in 1970 and 1971; this
supply shortfall was then exacerbated by low beef production in the
European Economic Community (EEC), which followed a reduction
in herds that had resulted from policies designed to decrease the EEC
surpluses of milk and butter.

The combination of rising demand for and shortfalls in output of
agricultural products put considerable pressure on food prices. Thus,
spot prices for foodstufls, as reported by the Economist in U.S. dollar
terms, rose by more than 150 percent between late 1971 and early
1974. In 1974, the very low starting levels of inventories of foodstufls
and the indications that harvests in the United States, Canada,
Australia and the Soviet Union would be well below expectations put
renewed upward pressure on food prices. By the second half of Novem-
ber, spot prices for raw foods (expressed in dollar terms) reached a new
peak 43 percent above their level at the beginning of the year and over
three and one half times as high as in late 1971. (See Chart 1.)
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1973-74 DowNTURN

As inflation rates began to climb, from an annual average of 4.2
Eercent for consumer prices in the OECD countries during the second

alf of the 1960’s to 7.5 percent in 1973, authorities in many countries
increasingly moved to contain demand within the limits of available
capacity. Consequently, the sharp acceleration in output of early
1973 was followed by an equally sharp deceleration—from an annusl
rate of real economic growth of over 8 percent in the seven major
mdustrial countries in the first half of 1973 to less than 3 percent in
the second half and to a negative rate of growth of about —2 percent
in the first half of 1974.

At the early stage of the slowdown, the deceleration in the rate of
economic expansion was partly supply-conditioned. Thus, in mid-
1973 capacity constraints put limits on further expansion, but by the
second half of 1973, policy restraints also began to bite, particularly
in Germany, where policy had become restrictive towards the end of
1972.

O1n Prices aNp SuppLY

The oil crisis in the fall of 1973 put a further brake on economic
growth, first because of supply problems and later through the impact
of higher oil prices on the cost of petroleum products and the produc-
tion costs of other goods and services. The direct impact of the oil
price increases, which affects the system in a manner akin to that of
an excise tax the revenues of which are not respent, is estimated to
amount to about 2 percent of the industrial countries’ GNP. But,
at the same time that the oil price increases put a brake on overall
demand, they may stimulate new investment demands, for example,
for energy saving equipment or for the production of energy from other
sources. Thus the net effect on demand of the oil price rise is hard to
assess, although it is likely to be significant.

There can, however, be no doubt about the adverse effect the oil
price rises have had on the already strong inflationary expectations
that economic policy during the past year or so has been aiming to
combat. By the fall of 1973, price increases in the OECD countries, as
measured by the consumer price index, had already accelerated to an
annual rate of over 8 percent. Then, in just a few months, prices of
crude oil in the major producing areas quadrupled. This quantum
jump in the price of a commodity as all-pervasively used as petroleum
quickly led to substantial increases in the production cost of many
goods and services.

Whereas in 1972 and 1973 increases in food prices had been the single
most important factor in pushing up inflation rates, petroleum prices
played the major role in the doubling of inflation rates between late-
1973 and the fall of 1974. According to estimates made by the OECD
Secretariat, one-fiftth of the overall rise in consumer prices that
occurred in the OECD area during the six months from September
1973 to March 1974 was attributable to the oil price increases. As
higher costs of petroleum worked their way more fully through the
various economies in subsequent months, prices of finished goods
were more widely affected, public utility charges rose and prices of
domestically produced energy sources moved up. Consequently, the
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impact of the petroleum price increase in overall inflation rates
currently must be significantly larger than the one-fifth share estimated
for the mitial period.

ForeieNn TraDE PrICES

Foreign trade prices in the past two decades tended to exert a
moderating influence on overall inflation rates, with export and import
unit values rising only fractionally as much as domestic price levels.
But during the 1972-74 period foreign trade prices failed to conform
to this pattern. (See Table 8.) This was in part a consequence of the
commodity boom during which unit values of primary commodities
(in dollar terms) tripled. Prices rose in all commodity categories at
unprecedented rates for peacetime, except in the case of metals, the
price of which rose at similar rates during 1954-56. But prices for
mternationally traded manufactured goods also rose very rapidly.
Unit values for exports of manufactured goods rose by 8.1 percent
between 1971 and 1972 and by 16.4 percent between 1972 and 1973.
In the second quarter of 1974, unit values of manufactured goods
gi;\';i)(irts were a further 17 percent above their 1973 average. (See

able 8.)

The rise in foreign trade prices was associated with a very large
expansion in the volume of trade: 9 percent from 1971 to 1972 and
13 percent from 1972 to 1973. The rapid expansion of demand during
most of this period combined with the generally inflationary climate
blunted the effect of price competition, thus allowing foreign trade
prices to rise at rates quite similar to those of domestic price levels.
In recent quarters, overall unit values of exports have been showing
increases over corresponding periods in 1972 and 1973 of around 25
percent for developed countries and of close to 40 percent for develop-
Ing countries (including oil producers). Of course, export prices for f uel,
a category in which petroleum carries a weight of four-fifths, have
increased at exponential rates, rising by over 40 percent between 1968
and 1972 and by a further 283 percent between 1972 and the second
quarter of 1974. This means that export prices for fuel have more than
quintupled since the mid-1960’s. Consequently, the price terms at
which fuels are exchanged for manufactured goods in international
trade had swung in favor of fuels by 1971 and the favorable margin
established then, of course, has widened continually and enormously
since.

But the terms of trade also swung in favor of the non-oil primary
producing countries during most of the 1972-74 period. This allowed
developing countries to expand their import volume considerably, first
adding to the pressures on capacities in the developed countries during
most of 1973 and then providing support to general levels of activity
in 1974 as internal demand in the industrial countries weakened.

Some mitigating influence on the upward momentum of price
increase can_be expected from the recent, decline in world prices for
metals and fibers. (See Chart 1.) Prices for these industrial materials
began to weaken early in 1974 as economic activity slowed throughout
the industrial world. By the end of the year spot prices for agricultural
fibers had come down ‘to two-fifths from their mid-January high and



52

metal prices, which began to weaken in May, had been reduced by
more than one-half. Nevertheless, fiber prices at the end of 1974 were
still almost twice as high as in 1971 and metals were about one-third
higher than in 1971. In December 1974 even food prices began to
recede o little from their November record levels. If these price de-
clines were to continue, they would contribute to a substantial weaken-
ing of inflationary expectations and such a movement of itself would
reflect some turnaround in inflationary psychology.

WaGES

A lessening of inflationary expectations would be particularly
important at this time because of the effect it could have on wage
negotiations. Moderation of wage demands in turn, would have im-
portant effects on price pressures and thus help to reinforce tendencies
toward a reversal of the upward twist of the price-wage spiral.

But at the end of 1974 there was little evidence that wage pressures
might be moderating. The sharp rise in consumer prices over the past
two years had generated increasingly large wage demands as workers
attempted to protect—and in some cases to restore—their real income
levels. In this process the especially sharp increases in prices for items
that loom large in family budgets, purchases of which occur on &
regular basis so that they are not postponable, have been particularly
important. For example, the rise in food prices has been so large that,
in the major industrial countries, it has accounted for from about
one-fifth to almost one-half of the overall increase in consumer prices
from the three months ending August 1973 to the same pericd in
1974. (See Chart 2.) To these price rises, which cut heavily into
family incomes, were added the enormous increases in prices for fuel,
lighting and transpcrtation that followed the hike in oil prices.

With the impetus given to wage demands by the high inflation rates,
wages themselves were again becoming a major force as a cause for
price inflation during 1974. And the movement from cause to effect
to cause has been quickened because the use of escalator clauses,
which rapidly translate higher prices into higher wages, is spreading
fast. Labor militancy has been rising as inflationary expectations
became more deeply rooted, and wage-push inflation is likely to give
further impetus to the rate of price increases in the near future,
despite growing levels of unemployment.

SymMARY AND CONCLUDING REMARKS

Confronted with unprecedented rates of price inflation in peace-
time, policymakers almost everywhere faced the same dilemma in
1974 How to cope simultaneously with & possible excessive weakening
of economic activity and with continuing rapid inflation. Most au-
thorities had been pursuing restrictive policies since sometime in 1973.
But the timing and the particular types of policies adopted by dif-
ferent countries—whether general monetary and fiscal policies or
direct intervention in the pricing mechanism—reflect circumstances
specific to each country, as well as differing views among governments
as to how to deal with these problems. The inflationary pressure
emanating from the strains put upon the international financial system
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by the large oil price increases clearly are a major factor in the policy
determination o? the oil-consuming countries.

Whether one believes that the policies currently in place to combat
the high inflation rates are likely to be successful depends largely
upon the view one takes of the underlying causes for the upsurge in
inflationary pressures.

First, it 1s clear that a very large part of the acceleration in inflation
rates is home-grown. As discussed above, governments have neglected
to formulate longer-run supply policies in the face of strongly rising
demand trends. %n addition, they, may have been too ambitious in
their commitment to high employment levels and in their conviction
that they could indeed shape demand management policies so as to
minimize fluctuations in employment. Consequently, macro-economic
policies in the postwar period have, on average, imparted an infla-
tionary bias to the economies they were attempting to manage.

In the most recent period, there was a consistent tenc%ency to
underestimate the rising strength of demand, so that policies in
1971-72 were excessively expansionary. The GATT estimates that
annual increases in the money supply of eleven large industrial
countries during 1961-69 averaged 6.8 percent per annum; during
the next four years the annual rates of increase were 10.6, 17.6, 15.5
and 14.0 percent respectively.® In contrast, the rise in output of
goods and services on average did not increase appreciably between
the two periods, although growth rates in the first half of 1973 were
exceptionally fast. These facts, while only suggestive, indicate that
monetary expansion may have been well in excess of the rate ap-
propriate for assuring reasonably stable price levels.

Fiscal policy during the 1971-72 period also appears to have added
considerably to the pressure of demand, particularly in the capital
goods sector, where capacities were also being absorbed quickly by
rising private demand. Public investment expenditures rose partic-
ularly fast in Japan, Canada and Italy during 1971 and 1972. As
noted above, policies remained expansionary well into the upturn,
partly because of a misreading of the gathering strength of demand.

Second, there is a considerable school of thought that argues that
the move to a flexible exchange rate regime in itself has given rise to
inflationary pressures by removing the balance of payments discipline
that might have put constraints on policies and by letting foreign
trade prices flex more substantially. The latter would lead to upward
pressures on price levels if it were accepted that prices tend to be
sticky in a downward direction, so that an asymmetry would be
introduced regarding the effects of revaluations and devaluations
upon price levels. Recent studies appear to support the argument
that such assymetric behavior of foreign trade prices indeed exists.
If it were accepted that the easing of the balance of payments con-
straint and the way the pricing mechanism operates tend to impart an
inflationary impetus to the world economy, it still would be difficult
to estimate the net effect of moving from one exchange rate system to
another. The possible costs on the inflationary side associated with
the flexible system might be partly, fully or even more than offset

3 General Agreement on Tariffs and Trade, “Prospects for International Trade' Press Release, Septems
ber 1974. These figures, as the GATT Becretariat point out, can only be indicative because aggregation of
money supply data over countries is frought with statistical and conceptual problems,
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by the gains coming from elimination of the large speculative capital
flows that had been associated with the way the fixed exchange rate
system was operated and that had resulted in large increases in the
monetary reserves of one country or another from time to time.

_ A third strand in the inflationary pattern is the so-called commodity
inflation. However, it would be hard to argue that, except in the case
of the oil price increases, the rise in industrial commodity prices was
other than largely demand-induced. For any one country, the large
increase in commodity prices may well have appeared to be imposed
from the outside and the authorities in individual countries may have
felt helpless in the face of this upsurge in inflationary pressures. But,
it was government policies that were the basic cause for the very fast
worldwide expansion of demand that occurred in 1972-73, and it was
government neglect that failed to perceive that capacities in the
materials sector were insufficient to meet high levels of demand occur-
ring simultaneously in many countries.

In the case of food prices, there were severe supply shortfalls and
it is likely that supplies over the next few harvest periods—at least
until stocks are rebuilt to more comfortable levels—will not be so
abundant as to cause a very significant reversal of the food price
increases of the past two years. Thus, there will be a need for countries
to adjust for the time being to substantially higher relative prices for
food than existed before 1972-73. This adjustment comes at the same
time as economies also need to adapt to the enormous increases in
the relative price of energy.

The responses of consumers and producers to these changes in
relative prices involve a shift in current investment patterns as
demand for the output of certain sectors declines and that for others
rises. This shift, combined with the longer-run need to shift resources
into certain investment activities as discussed above, will pose most
difficult policy questions. Financial markets will need to be very
flexible in order to effect an efficient distribution of capital, both
among industries and among countries; policies will need to aim to
shift resources according to the perceived longer-run needs and this
may well imply a possible reordering of social priorities.

Adjustments of this sort can hardly be expected to be accomplished
without friction, But when they need to occur against a background
of intense price inflation and anti-inflationary policies, they are likely
to give even greater rise to economic inefficiencies and social friction
than otherwise.

Economic activity currently is declining in a number of countries
and stagnating in others. And the outlook is for continuing weakness
in the industrial countries as a whole with further rises in unemploy-
ment. At the same time that unemployment in many countries had
reached—or was approaching—its highest level in a quarter of a
century, inflation rates remained at destructive levels. Although there
was some scattered evidence that price pressures have begun to
recede, especially in Japan and Germany, two-digit inflation remained
the norm on the whole at the end of 1974. (See Table 9.)

Because rates of inflation have remained intolerably high, many
authorities have hesitated to take reflationary measures. A major
factor in their policy deliberations has been the fact that the strength
of inflationary expectations, as it finds its expression in wage demands,
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is likely to breed further price pressures. Thus, with unemployment
cumulating, the dilemma of how to deal simultaneously with excessive
weakening of economic activity and with continuing rapid inflation
has been sharpened and the risk on the down-side has been increasing.

Clearly, no responsible government would deliberately aim at
creating a deep recession even if this in time could achieve the aim of
turning inflationary expectations around. But the risk that simul-
taneous reflation in the industrial countries might regenerate infla-
tionary pressures that had not even appreciably receded from their
1973-74 levels has caused governments to move very cautiously. The
chances that the extremes of virulent inflation and deep recession may
be avoided might be appreciably improved if the sort of misreading of
changes in demand forces that occurred during the 1972-73 period
could be avoided. The experience of that period shows that even the
largest economies need to take changes in the course of output and de-
mand in the rest of the world into account in the formulation of their
demand management policies. Thus, institution of an analytical ap-
proach that attempts to assess changes in world demand as distinct
from demand changes on national levels only, such as has been sug-
gested for example by Walter Salant, would be helpful in this respect.*

But the hope of an eventual return of the world economy to a reason-
able growth-path accompanied by acceptable rates of price increase
does not hinge merely upon improvements in the analytical toolchest
of policy advisers. It hinges upon the ability of governments to achieve
the necessary shifts in resource allocation without excessive cost in
terms of social friction and economic waste. It is clear that in a situa-
tion where supply management is becoming an important policy con-
cern international cooperation becomes more than ever a necessary
condition for achieving success. Stable growth-paths can be achieved
only if and when the business climate is conducive to making longer-
range decisions without undue risks. And creating such a climate in
isolation is becoming increasingly difficult in a world where the speed
with which political and economic events spill across borders is
accelerating.

TABLE 1.—CONSUMER PRICES IN OECD COUNTRIES AND DEVELOPING COUNTRIES, 1955-74

[Year-to-year percentage changes and averages, annuat rates}

Developing countries of which—

OECD Western N .,

countries Total  Hemisphere Asial Africa

2.3 NA NA NA NA

3.1 1 26 5 4

4,2 14 16 7 4

5.8 11 12 7 4

5.2 10 16 5 4

4.6 12 23 6 5

1973 _. 7.5 24 38 17 9
1974, 2d quarter. .o oo 13.0 935 56 31 16

1 Excluding Near East.
3 1st quarter 1974 over 1st quarter 1973.
NA—not available.

Sources: OECD “‘Economic Outiook,” No, 15; OECD *“Main Economic Indicators’’; IMF *‘Annual Report,” 1974 IMF
“‘|nternational Financial Statistics''; Federai Reserve Board stafi.

¢ Walter Salant, A Supranational Approach to the Analysis of World Inflation, mimeograph, September 30,
1074.
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TABLE 2.—GROWTH RATES OF PER CAPITA REAL DOMESTIC PRODUCT
[Percentage changes, annual rates]

Developing matket economies of which—

market Latin West South and
economies Total America Africa Asia Southeast Asia
2.8 2.4 2.2 2.3 41 - 2.0

3.9 2.6 2.7 1.9 4.5 2.1

4.6 3.3 3.2 3.6 6.9 2.2

3.8 4,2 4.0 1.9 7.4 4.7

2.2 3.3 3.7 3.2 6.4 1.9

2.6 2.6 3.4 1.0 7.4 1.1

4.4 3.1 4.1 25 1.2 1.3

Source: United Nations, ““Handbook of International Trade and Development Statistics,’” 1973 Supplement.

TABLE 3.—SELECTED INDUSTRIAL COUNTRIES: COMPENSATION OF EMPLOYEES AND GOVERNMENT TRANSFERS
TO HOUSEHOLDS AS A PERCENTAGE OF NATIONAL INCOME

[Percent, based on data in current prices and local currencies]

Percent
_change
in share
1955 1960 1965 1970 19712 1955-72
Comp tion of employ and
Government transfers:
BelgitM. .o ccecaas 59 64 63 71 76 29
France-... 63 63 70 73 71 17
Germany.. 62 66 1 24 24
Italy_._. 54 158 66 69 76 41
Netherla 56 63 13 8 58
Sweden_ 65 69 76 81 85 31
United Ki 69 n 73 76 77 12
Canada. 70 68 73 L) 16
Japan_ 50 50 57 55 20
United 67 70 69 77 77 15
B. Compensation of employ

Belgium_ .. .. 43 51 54 55 58 21
France.. 49 49 52 54 55 12
50 52 56 58 60 20

43 145 50 53 51
43 51 87 62 62 29
57 59 64 67 69 21

63 64 65 66 67
57 61 60 63 11
45 46 52 50 54 20

62 64 63 68 67

11 13 14 16 18
14 14 18 19 19 36
12 14 15 16 17 42
1 113 16 16 19 73
8 12 1 22 25 212
8 10 12 14 16 100
6 7 8 10 10 67
7 9 9 1 57
5 4 5 5. 6 20
5 6 6 9 10 160

11961

Source: OECD, *‘National Accounts,' various issues; U.S. Department of Commerce, ‘‘Survey of Current Business,”
various issues.
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TABLE 4.—SELECTED INDUSTRIAL COUNTRIES: GOVERNMENT TRANSFERS TO HOUSEHOLDS AS A PERCENTAGE
OF PERSONAL CONSUMPTION EXPENDITURES

[Percent, based on data in current prices and local cusrencies]

Percent
_change
in share
1955 1960 1965 1970 1972 1955-72
14 17 21 25 21 93
20 21 21 29 30 50
20 i) 25 28 40
15 18 2 23 27
13 18 25 35 40 208
12 15 18 24 28 133
10 12 15 16 78
10 13 11 15 17 70
Japan.__. . 7 7 8 9 9 29
United States. ... cocaemacaneceen 7 9 9 13 14 100

Source: OECD, “National Accounts,’’ various issues; U.S. Department of Commerce, “Survey of Current Business,"”
various issues.

TABLE 5.—SELECTED INDUSTRIAL COUNTRIES: SHARE OF PRIVATE AND GOVERNMENT
CONSUMPTION IN GNP

{Percent, based on volume data)

1955 1960 1965 1969 1972
82 82 78 n
80 74 74 71
70 70 1 69 72
7 n 76 19
74 n 74 3 1
79 7 75 75 85
85 83 81 9
78 79 76 76 17
Japan... 75 68 64 57 56
United States. . o ocommmmociinnanens 82 84 83 85 85

Source: OECD, **Nationa! Accounts,” various issues; U.S. Department of Commerce, “‘Survey of Cursent Business,”
various issues.

TABLE 6.—GROWTH RATES OF MAJOR COMPONENTS OF INDUSTRIAL PRODUCTION AS A PERCENTAGE OF GROWTH
RATE OF TOTAL PRODUCTION

[in percent]

1955-60 1960-65 1965-70 1970-73
Developed market
Consumer industries 90 74 69 7
Heavy manufacturin, 110 116 109 106
Mining ..o~ 28 42 52 21
D ping market
Consumer inQUSLAes . _..ccoveemeomcnmmannenzanaan 62 70 63 13
Heavy ManUfaCUINg - - e cccacemmmmcecmgma s 129 123 119 130
MINING. oo cccam oo oo 129 116 127 84
Caribbean, Central and South America:
Consumer industries......--.-- 70 70 78 63
Heavy manufacturing--- 157 128 133 146
MINING. < oo emmmcomcemmsamooommmmanoomane 98 68 62 24
Asia, excluding Israel and Japan:
‘Consumer industries. ..oomoecvomencamanmanns 63 78 42 82
Heavy manufacturing. 142 135 115 56
MiNINEeeeemeemmcmccormammnnocasmmaasensene 101 101 1844 143

Source: United Nations, ‘‘Monthly Bulletin of Statistics.”



"TABLE 7.—GROWTH OF INDUSTRIAL PRODUCTION BY REGION AND. BY INDUSTRIAL SECTOR

[Year-to-year percentage changes|

Average .
1959 t0 . 1971 1972 1973 1974
0
1970-71 i t 1 v | 1 1] 1% f i i v | i
Developed market ies: -
Toﬁqlgndustrial production_... 5.5 0 1.0 L0 2.9 4.0 5.8 7.1 9.5 10.5 9.2 10.2 7.0 3.5 1.7
which: .
Consumer industries 4.0 4.1 2.0 3.0 3.9 3.0 4.9 4.9 1.5 - 1.7 5.6 5.6 3.5 .9 1.8
Heavy manufacturing 6.3 -10 -0 0 3.0 4.0 6.9 8.3 1.7 13.5 . 12.8 13.3 9.6 4.2 2.4
ining...._..._.._. 2.5 7.1 4.0 -10 -6.5 ~6.7 -2.9 0 6.0 6.1 2.9 4.0 - .9 1o 1.0
Developing market econol
'Toﬁa'l industrial production 7.4 6.2 6.1 7.0 8.7 4.9 9.5 9.4 9.8 10.2 7.8 1.1 10.6 9.2 "
which:
Consumer industries......___ 5.0 2.8 2.9 6.2 9.7 0 2.8 10.7 9.7 7.6 7.3 7.0 6.5 7.0 l;
Heavy manufacturing. . ..~ 8.7 10.9 6.1 12. 9.6 6.9 14.4 6.1 10.5 9.2 7.6 9.9 13.5 14.3 gl
Mining_..__._______T0TTT 9.1 7.3 6.1 5.0 5.9 3.9 8.6 4.8 6.5 14.0 10.0 18.2 10.4 4.9 1)
Of which:
Asia, excluding lIsrael and
Japan:
otal industrial produc-
of ,t‘i_ oo 7.6 4.3 9.4 7.9 7.5 5.8 3.4 7.3 12.9 12.2 12.2 15.3 10.0 7.9 ®
WANIC!
Consumer industries.____ 5.0 -1.7 6.7 —.6 5.1 3.5 1.7 12.7 14.5 10.4 10.8 6.5 6.0 2.2 gl)
Heavy manufacturing_ ___ 9.2 10.6 5.7 5.7 3.8 —4.8 -.5 0 7.3 7.8 4.9 12.5 10.1 12.4 )
Mining..__..__. .. ... 9.0 1.5 16.9 16.5 15.4 14.4 5.8 8.0 11.5 16.2 21.4 26.2 11.2 8.5 0]

t Not available.
Source: United Nations, “‘Monthly Bulletin of Statistics."”
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TABLE 8.—EXPORT PRICES AND TERMS OF TRADE.BY COMMODITY GROUPS
[Index numbers, 1963=1001

Prices1 Terms of trade

Nonmanufactures Nonmanu- .

Manufactured factures/ Fuels

goods Total Fuels only manufactures manufactures

93 107 103 115 111
97 105 110 108 113

100 100 99 100 99
101 103 100 102 99
104 102 101 97
106 103 101 97 95
107 102 101 95 94
107 100 100 93 93
110 102 100 93 91
117 106 108 91 92
124 1113 127 $ 9] 102
1 2128 143 107

156 2185 188 1119 121
Istquarter__.._..______._________ 166 1284 537 1171 323
2dquarter..._.._____JTTTTTTTTTOT 183 2288 3548 1157 299

! Prices are unit values for manufactured goods and total other (nonmanufactured) goods, actual exroﬂ prices for fuels.
Export price indexes in genesal tend to be more volatile than unit value indexes and tend to lead the latter. The index for
total factures is estimated for 1971-74 on the basis of the primary commodity price index for 1971-74, since
unit values Eior that period are not available.

Cl

3 Estimated.
3 The fuels index in the second quarter of 1974 stood at 561. ?Data for other columns of the table are not yet available,
or could not be estimated, for the period after the 2d quarter of 1974.)

Source: United Nations, “‘Monthly Bulletin of Statistics”’; United Nations *‘Handbook of International Trade and De-
velopment Statistics;”” FRB.

TABLEg.—SELECTED INDUSTRIAL COUNTRIES: CHANGES IN GENERAL WHOLESALE PRICES, 1972-1VQ—1974-111Q
[Percentage changes from preceding 3 months, annual rates)

1974
1973 1974

1972 Latest Latest

v ] 1 1] v I i HI 3mo. month
Belgium._ . _ 131 17.2 122 128 122 39.2 145 2.2 3.4 October.
France.._ 146 170 135 191 295 64.7 39.3 30 -390 September,
Germany. 6.3 11,9 9.5 4.9 7.8 315 2.2 4.0 4.2 November,
Italy 1 __ . 115 17.8 24.9 26.0 25.7 89.2 39.9 24.2 17.6 November.
Netherlands_.______ 152 155 210 0 156 27.1 6.6 9.5 9.5 September.
United Kingdoms... 8.8 5.2 2.0 144 167 31,8 341 20.8  23.5 November.
Japan.__..________. 12.1 20.8 14.2 22.4 39.5 72.7 14.0 12.3 6.5 November,
Canada 17.1 28.8 20.8 40.2 17.4 29.8 15.7 13.9 15.4 October.
United States 4.3 20.8 20.9 17.4 3.5 29.2 15.0 31.6 21.8 November.

1 VAT was introduced Jan, 1,1973.
* VAT was introduced Apr, 1,1973.

Note: France, industrial products only; United Kingdom, all manufactured products, home sales.
Sources: Natlonal sources,
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CHART 1.—World commodity prices—Monthly average
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CuART 2.—The role of food in onsumer prige increases in selected industrial countries

Per Cent Per Cent
O T R I o ok LRy wpis "
gl?lI:AEleNCREASE IN CONSUMER PERCENTAGE DISTRIBUTION

FOODS 0

JAPAN

TALY

UNITED KINGDOM
FRANCE

UNITED STATES
CANADA
GERMANY

j J L J J !

PRI

o /0 20 ¢ 25 o = Jo0

Source: “Federal Reserve Bulletin,” October 1874, pagoe 693. Rates of increase are for the three-month
period ending in A t 1074 ove? the same perlod of the preceding year (for the three-month period ending
in July 1974n¥or the United Kingdom and Italy). Data based on national sources.
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