






















using data up to 1985Q4. The line labeled "Pure
Forecast" is the real GNP we would have predicted
before any data for 1973 becameavailable. The line
labeled "Pure Forecast Plus Oil" adds the effects of
the oil price shocks.. We see that including the oil
price shocks improves the forecast, .1ll0st notice­
ably during the fourth quarter of 1974 and the first
quarter of 1975 when real GNP was contracting.

Chart 6Bshows the results from a similar exercise
using the four-variable system consisting of real
GNP, the GNP deflator, the price of oil, and the
exchange rate. The line labeled "Pure Forecast Plus
Oil" shows what we would have predicted at the end
of 1972 had we known the behavior of oil prices
over the next two years. The continuous line is
reproduced from Chart 6A for comparison. Com­
paring the two lines reveals that the effect of the oil
price shock on real GNP growth is smaller in the
four-variable system, most noticeably in the first
quarter of 1975. The smaller impact is due to
unpredictable exchange rate changes, captured in
the line labeled "Pure Forecast Plus Exchange
Rate." This outcome supports our contention that

omitting the exchange rate will cause the. effect of
exchange rate changes to be attributed to changes in
the price of oil.

To obtain an idea of how much of the total
variation in.both real GNP and the price level over
the.entire sample period is due to oil price sho(':ks,
consider the results shown in Tables 3 and 4.Table 3
shows the results for real GNP. Once again, we first
consider a system consisting.of only real GNP. and
the price of oil and successively add the GNP
deflator and the exchange rate.

While disturbances to the price of oil have a
relatively large impact on real GNP when only these
two variables are included in the VAR, the addition
of other variables noticeably reduces their explana­
tory power. The results for the GNP deflator in Table
4 tell a similar story. Oil price disturbances do
account for a relatively large percentage of the
variance of the error made in predicting the GNP
deflator in the first two systems. However, adding
the exchange rate lowers their relative importance.

The results reported here maximize the role
played by oil price shocks because only oil price
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shocks are allowed to affect everything else in the
VAR contemporaneously. Removing the restriction
on other variables noticeably reduces the response
ofboth real GNP and the deflator to oilpriceshocks,
especially when the exchange rate is included in the
VAR. The effects of an oil price shock are also
susceptible to an increase in the lag length used in
the VAR. For instance, an increase in the number of
lags in the VAR from 4 to 8 causes the real GNP
response to an oil price shock to become even
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smaller (while the real GNP response to an
exchange rate shock becomes somewhat larger). 16

Finally, while the results are not shown, distur­
bances. to the. exchange rate account fora relatively
large proportion of the variance of the oil price
forecast error in the larger systems as well. For
example, in the four-variable system, the percentage
of. the oil price forecast error variance due to
exchange rate disturbances is 38 at the ten-quarter
horizon and 40 at the twenty-quarter horizon. 17



m. Interpretation and Conclusions
The empirical results in Section I above demon­

strate that changes in the value of the dollar have a
substantial impact upon the dollar price of oil.
However, we must emphasize that the estimated
equations do not explain all the variation in oil
prices over the period studied. The results do not
imply that OPEC was unable to increase oil prices
above what they otherwise would have been. They
do suggest that the dollar price of oil would have
risen in the 1970s as the dollar depreciated and
would have fallen in the 1980s as the dollar appreci­
ated even without the existence of OPEC. This
contradicts the common view that changes in the
price of oil are generally exogenous. Such a view
may have resulted from an excessive focus on the
role of OPEC in setting oil prices and the belief that
OPEC's decisions are made independently of eco­
nomic developments.

The analysis suggests that a considerable propor­
tion of the changes in the price of oil during the so­
called oil price shocks were simply discontinuous
price adjustments to changes in the economic
environment. This discontinuity is probably the
result of the cartel's mode of operation, which has
been one of making large adjustments in output
while adhering to a pre-announced dollar price.

Of particular interest in this context was the steep
fall in oil prices in early 1986. While disagreements
within the cartel were the proximate cause of the
large decline in prices, it is likely that the apprecia­
tion of the dollar until early 1985 played an impor­
tant part. The appreciating dollar tended to reduce
non-U.S. demand for oil while increasing supply
from countries other than OPEC. Since OPEC was
trying to maintain a constant dollar price of oil, it
was forced to make large reductions in output.
Disagreements about how these reductions in output
were to be allocated led to a collapse in OPEC's
agreements. In all likelihood, the output reductions
forced upon the cartel would have been smaller in
the absence of the dollar's appreciation.

Viewed differently, the evidence (especially
Chart 4) suggests that, during the early 1980s, the
cartel succeeded in keeping prices above what the
historical relationship between exchange rates and
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oil prices would suggest. However, pressures that
arose from doing so led to abreakdown of the cartel.
The large oil price decline in early 1986 then
brought prices back to more "normal" levels.

While our analysis ignores other factors that may
affect the price ofoil, our interpretation is consistent
with the behavior of other commodity prices. In
general, commodity prices have been declining
since the dollar began to appreciate. Were it not for
the cartel, oil prices probably would have declined
significantly more prior to 1986.

The relationship between oil prices and the value
of the dollar is the basis for questioning studies that
purportedly measure the impact of oil price shocks
on the economy while ignoring either the impact of
the exchange rate on the price of oil or the impact of
the exchange rate on the economy. In Section II, we
demonstrated that once the exchange rate is taken
into account, changes in the price of oil no longer
have a significant impact on real GNP. An examina­
tion of the 1973 "oil shock" episode also reveals
that omitting the exchange rate exaggerates the
contraction in real GNP following the oil price
increase. Furthermore, the results in Table 3 suggest
that output variations induced by oil price changes
have not constituted a large proportion of the total
variation in real output over the sample period as a
whole. Taken together, this evidence suggests that
the large decline in oil prices in the beginning of
1986 is not likely to provide as big a boost to real
GNP as would be predicted on the basis of previous
studies.

Finally, the results in Section II also show that
inclusion of the exchange rate in the VAR reduces
the impact of changes in the oil price on the GNP
deflator. Most noticeable is the reduction in the
length of time for which oil price changes continue
to have an effect on the price level. Apparently, the
effect of oil price changes is concentrated in the first
few quarters following an oil price shock. This
finding reinforces our point that omitting the
exchange rate causes the oil price variable to pick up
the inflation that may actually have been due to the
dollar's depreciation.



FOOTNOTES
1. Structural models that take the exchange rate into
account when studying the effects of oil shocks on the
economy assume that the price of oil is determined
exogenously (which is halfway between including and
excluding exchange rates in the corresponding VAR). An
exception is Hooper and Lowrey (1979), which studies the
impact of exchange rate changes under two alternative
assumptions: first, that exchange rate changes have no
impact on the price of oil, and second, that half of the oil
price increase in 1979 was due to the fall in the value of the
dollar.

2. In view of the results to follow, it is interesting that he
found that the price of imports (which reflects the value of
the dollar) had a significant impact on the price of oil and
yet dismissed the finding as inconsequential.

3. Gisser and Goodwin (1986) build upon the
"exogeneity" results of Hamilton, and use the price of oil in
a reduced form, St. Louis-type equation to show that the
price of oil affects output, inflation, etc.

4. Oil exporters will be indifferent to changes in the value
of the dollar only if the entire proceeds from the sale of oil
are used to purchase dollar-denominated products a
condition that is hardly likely to be satisfied in practice.

5. An exchange rate index for the dollar measures the
value of the dollar against a weighted average of a basket
of currencies. A multilateral trade-weighted index uses the
ratio of a country's total trade (exports plus imports) to the
total trade of all countries in the basket as weights.

6. It appears that alternative dollar indices will move
together as long as changes in these indices originate from
changes in the value of the dollar. However, the indices will
move differently if non-dollar currency realignments tend
to be larger or more common. For our purposes, it is
probably sufficient that the dollar depreciation during the
early, as well as late 1970s, was not accompanied by large
changes in the value of nondollar currencies against each
other.

See Brown and Phillips (1986) for a study that uses oil
consumption weights to construct an index for the dollar.
They show that an increase in the value of the dollar leads
to a decline in the dollar price of Saudi Arabian oil.

7. Sample size and data frequency were dictated by the
availability of exchange rate data. Data on the Federal
Reserve Board's trade-weighted exchange rate is avail­
able in quarterly average form starting in 1956.

All variables are included as the first difference of logs. All
VARs include a constant and a time trend. Lag lengths
were chosen as follows. I started with a specification of 12
lags. A likelihood ratio test was then used to compare this
with lag lengths of 4, 8 and 16 lags. (The test used is
discussed in Sims 1980, and includes a correction for the
number of explanatory variables in each equation.) For the
VAR containing the price of oil and the exchange rate, the
tests reveal that the 12-lag specification is different from
the 4- and 8-lag specifications at the 1 percent level, but is
no different from the 16-lag specification. The lag of 12
quarters implies that estimation begins from 195902. To
keep the results comparable, all other VARs are estimated
over the same period, even though each of them contains
only four lags o/each variable.
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8. The moving average representations and the variance
decompositions shown here - and in the rest of the paper
- have all been obtained by placing oil prices first and
exchange rates last in the ordering imposed upon the error
terms. In other words, it is assumed that any shock com­
mon to oil prices and other variables in the VAR is due
entirely to a change in oil prices. This ordering will, in
general, maximize the role played by oil price shocks and
minimize that of exchange rate shocks.

9. Placing exchange rates first in the ordering substan­
tially increases the effect of exchange rate disturbances.
Exchange rate shocks account for 33 percent of the fore­
cast error variance of oil prices at the 5-quarter horizon, 51
percent althe 1O-quarter horizon, and 54 percent althe 20­
quarter horizon. The effect of oil price shocks becomes
correspondingly and noticeably smaller. Oil prices shocks
account for 5 percent of the forecast error variance of
exchange rates at the 5-quarter horizon, 11 percent at the
1O-quarter horizon, and 11 percent at the 20-quarter hori­
zon.

10. The first difference of the log of the price of oil is
regressed on 12 lags of the first difference of the log of the
exchange rate. The equation also contains a constant and
a time trend. The R2 for the equation is .48, the adjusted R2
is .41. The Standard Error is .041, and the Durbin-Watson
statistic is 1.66.

11. The R2 from this exercise is .47, the adjusted R2 is .37.
The Standard Error of the equation is .034 and the OW.
statistic is 1.86.

12. Theory also tells us that a fall in the value of the dollar
will lead to an increase in output. However, the empirical
results indicate that this increase is only temporary and
that it is followed by a contraction in real output.

While this result is counterintuitive, it has been reported by
other researchers as well. Simulations with the Board of
Governors MPS model suggest that a fall in the value of the
dollar first raises real output but then reduces it, so that two
years later, the level of real GNP is below its initial level. An
important assumption in their simulation is that monetary
policy remains unchanged. In our analysis, the results are
notsignificantly altered when the money supply is included
in the VAR.

13. When the S&P 500 is included (and the exchange rate
dropped from the VAR), the oil price has a marginal
significance level (M.S.L.) of .06 in the real GNP equation,
which is the same as when the VAR contains only real GNP,
the real GNP deflator, and the price of oil. The S&P 500 has
a M.S.L. of .11 in the oil price equation, .81 in the GNP
deflator equation, and .02 in the real GNP equation. In the
variance decompositions, the S&P 500 accounts for no
more than (a) 7 percent of the forecast error variance of the
oil price; (b) 4 percent of the forecast error variance of the
GNP deflator, and (c) 10 percent of the variance of real
GNP, at forecast horizons up to 20 quarters.

14. The variance decompositions reveal that the share of
forecast error variances explained by the S&P 500 is no
more than 4 percent for oil prices, 4 percent for the GNP
deflator, and 9 percent for real GNP at any forecast hori­
zon. Inclusion of either the 1O-year or the 20-year Treasury
bond rate also does not alter the significance levels of the



exchange rate in the VAR, although the long rates do
explain a considerable proportion of the GNP deflator's
forecast error variance, Finally, the nature of the results is
unaffected by the inclusion of M1 in the VAR.

15, For the system stability tests, a likelihood ratio test,
discussed in Sims (1980), was used, F,testswere carried
out on the individual equations, For the 5,variable system
in Table 2, the Chi,square statistic - calculated under the
null hypothesis of no change between the two periods ­
had a marginal significance level of ,85, For the 4-variable
system, the computed Chi-square has a marginal signifi­
cance level of A 1, Finally, for the 3-variable system, the
test statistic has a marginal significance level of ,02, In this
system, the oil price equation has a F(12,81) statistic of 2,5,
which is significant at 5 percent

16, The effect of increasing the lag length is especially
noticeable in an examination of the 1973 "oil shock" epi­
sode, While the impact of the change in oil prices in the
3-variable VAR is more or less the same in both the 4 and 8
lag versions, it becomes much smaller once the exchange
rate is included, Specifically, knowledge of the oil price
shocks does not appear to be useful in "predicting" much
of the decline in real GNP over 197403-197501,

17, To test the robustness of this result with respect to
other output and inflation measures, a system containing
industrial production and the producer price index was
also estimated, While the oil price is significant at less than
one percent in the industrial production equation when
only oil prices and industrial production are included, its
marginal significance level increases to,76 when both the
producer price index and the exchange rate are added to
the system,

In the variance decompositions, the oil price variable
accounts for a maximum of 6 percent of the forecast error
variance of industrial production even when it is placed
first (in a four-variable VAR which included the exchange
rate), With oil prices placed last, this number falls to 4
percent In the same system, oil prices (when placed first)
account for 13 percent of the variance of the error in
predicting producer prices in the contemporaneous quar­
ter. This falls to 8 percent at the ten-quarter horizon, When
oil prices are placed last, they account for more than 5
percent of the forecast error variance of the PPI only once,

43

REFERENCES
Brayton, F, and E, Mauskopf. "The MPS Model of the

United States Economy," Board of Governors of the
Federal Reserve System, February 1985,

Brown, S,PA and K,R. Phillips, "Exchange Rates and
World Oil Prices," Economic Review, Federal Reserve
Bank ofDallas, March 1986,

Burbidge, J, and A Harrison, "Testing for the Effects of Oil­
Price Rises Using Vector Autoregressions," Interna­
tional Economic Review, June 1984, pp, 459-484,

Cooley, T.F, and SF LeRoy, "Atheoretical Macroecono­
metrics: A Critique," Journal of Monetary Economics,
November 1985, pp, 283-308,

Gisser, M, and T,H, Goodwin, "Crude Oil and the Mac­
roeconomy: Tests of Some Popular Notions," Journal
of Money, Credit and Banking, February 1986, pp,
95-103,

Hamilton, JD, "Oil and the Macroeconomy Since World
War II," Journal of Political Economy, April 1983, pp,
228-48,

Hooper, P, and B,R, Lowrey, "Impact of the Dollar
Depreciation on the U,S, Price Level: An Analytical
Survey of Empirical Estimates," Staff Studies 103,
Washington: Board of Governors of the Federal
Reserve System, 1979,

Sargent, T,J, and CA Sims, "Business Cycle Modeling
Without Pretending to Have Too Much A Priori The­
ory," in CA Sims, ed" New Methods of Business
Cycle Research: Proceedings from a Conference,
Federal Reserve Bank of Minneapolis 1977,

Sims, CA "Econometrics and Reality," Econometrica,
1980, pp, 1-48,

Sims, CA "Policy Analysis With Econometric Models,"
Brookings Papers on Economic Activity, 1: 1982,




