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Commodity Prices and Monetary Policy:
Empirical and Theoretical Considerations
by Wayne D. Angell*

It is a pleasure to have this distinguished audience to review some issues
in monetary policy, issues that have been of increasing interest to me and
other economists during the last three years. As you probably know, in De-
cember 1987, in a speech at the Lehrman Institute, I proposed that the Federal
Reserve give commodity prices an expanded role as a price guide to adjust
target ranges for short-run money growth. I made this proposal so that the
financial community would have a better understanding of the role I had
given to commodity prices in my Senate confirmation testimony and subse-
quent policy statements. In the early 1980’s, I became aware that the income
velocity of money had lost much of its predictability. Increasingly, I found
myself turning to commodity markets to obtain a better view on the scarcity
of money. Without such a reliable guide, it had become difficult to assess the
inflationary effects of alternative rates for money growth. Since the most im-
portant goal of the Federal Reserve is to stabilize the general price level, we
had to find a way to recognize the first signs of impending inflation or defla-
tion to help us avoid “‘stop/go” policies that may be unavoidable without
timely information. SoI welcome this opportunity to elaborate on my earlier
remarks and place them in the broader context of some theoretical and practi-

cal issues that have been raised by my proposal.

The American economy has been experiencing one of the longest peace-
time expansions in memory, and the question is increasingly asked. how long
can this continue? Since the beginning of 1983, the economy has grown at an

*In developing these ideas, I benefited greatly from the counsel and research ef-
forts of John Rosine, Peter Tinsley, and Peter von zur Muehlen. Peter von zur
Muehlen contributed to the research on this topic and to the drafting of this speech.
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average annual rate of nearly 4 percent. The 3 percent average rise in con-
-sumer prices during the current expansion is encouraging, especially, since it
followed a period of intolerably high inflation during the seventies. Judging
by the last four years, matters seem to have settled down to a tolerable, albeita
somewhat uncomfortable pace. Why should anyone complain? The unavoid-
able fact is that while the well-being of the American economy requires stable
prices, in 1986 it also needed a readjustment of dollar exchange rates from a
level that had rendered the economy non-competitive in international mar-
kets. A secondary consequence of these exchange rate adjustments can be
seen in the recent up-ticks in producer and consumer prices to year-over-year
rates of around 4 1/2 percent, suggesting that monetary restraint must be ever

more vigilant during periods of downward exchange rate adjustments.

Given the Federal Reserve’s commitment to price stability, we must con-
sider what the central bank can do, not only to keep that promise but also to
engage the collective will to stay on course. In that task, there is seldom agree-
ment. The science of economics is not endowed with many certainties. It is
instead a body of views and experiences with a common language, a disci-
pline with its own dialectic, a science with theories that seem to have built-in
half lives equal to the length of a typical business cycle. In coping with a
world that changes faster than opinions about it, we need a monetary policy
guide that allows us to keep our view focused on the future rather than the

past, to keep us from always having to fight the last war.

Our understanding of the nature of business cycles always seems precari-
ous, although we have made progress. We now have only three classes of
competing theories: the traditional Keynesian model based on nominal wage
rigidities, the “new”” Keynesian paradigm based on imperfections in product

and capital markets, and real business cycle theory, which views random
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shocks to technology as the single cause of persistent, economy-wide fluc-
tuations. As soon as we discover a new insight, the world seems to have
changed, once more. I wonder if the focus of business cycle theory is always
relevant. Business cycle theories tend to concern extremely aggregate phe-
nomena so that in watching the forest, the trees that make up the forest may
remain unnoticed. Is it necessary for all purposes to take a strictly synchro-
nized view of the various “natural” cycles in sectors and even firms? Are we
not sometimes looking at macro cycles that are no more than the effects of
“stop/go” monetary policy? It is possible that by looking at speculative auc-
tion markets, perhaps even disaggregated ones, we may gain another perspec-

tive that would help us discern future inflationary trends.

Policy makers are rarely theoreticians, and vice versa. Nevertheless, my
perception does reflect a certain theoretical conviction, even if informal, be-
cause all of us subscribe to some economic view that could be given a recog-
nizable label. In a sea of often conflicting information and in light of what we
only imperfectly know about the workings of this world, monetary policy is
charged with keeping prices stable without also sinking the ship. My model
affects my interpretation of the facts on which we act. It is some of these

views that I want to share with you now.

Let me give you some very recent historical background. The supporting
evidence is illustrated in the charts at the end of the printed remarks. Between
the second quarter of 1984 and the end of 1986, money, as measured by M1,
accelerated to a growth rate of close to 18 percent. This episode looks like one
in which the Fed supplied unduly easy money. But during that same period,
the growth of nominal GNP remained quite low and stable, while inflation, as
measured by the annual rate of growth of the consumer price index (or the

GNP deflator), actually declined, from above 4 percent to below 2 percent. In
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other words, the income velocity of money declined sharply during that same
period, a phenomenon that is commonly attributed to deregulation of finan-
cial markets and to innovations which led to large portfolio shifts fromreal to
financial assets. From my own perspective, I anticipated the decline in veloc-
ity from the behavior of commodity prices; the economy required much more
liquidity to maintain the same amount of real activity than it had before these
changes. Put differently, the definition of monetary scarcity had been revised,
as commodity price deflation increased the store-of-value usefulness of

money.

With the caveat that evidence from single episodes after the fact is not
strictly scientific, let me nevertheless tempt you with the following example
from recent history. The scenario for 1986 and 1987 is fairly well agreed
upon. In 1986, M1 continued accelerating until its growth reached a peak dur-
ing the first quarter of 1987. The federal funds rate, considered by some to be
a measure of tightness or looseness of monetary policy, fell during that pe-
riod. The growth rate of the Journal of Commerce commodity price index
fell until mid-1986 and then began a year-long and fairly steep rise. The infla-
tion rate of the consumer price index continued its decline until the first quar-
ter of 1987, its turning point following that of the commodity price index by
half a year. In mid-1986, prices were still decelerating. A tightening of mone-
tary policy looked to those not watching commodity prices as quite unneces-
sary. But from hindsight, almost everyone might now conclude that raising
short-term rates would have been exactly the right thing to do. It would have
meant an increase in real rates, and that would have choked off the rapid rise
in commodity prices, and possibly inflation, half a year later. My gut feeling

at the time was that such an action would have been advisable. Since all com-



modity price indexes had risen by March of 1987, 1 was sure that considerable

monetary restraint had become necessary.

I made the original proposal for greater reliance on commodity prices in
monetary policy making as a way of introducing a category of information
that might be useful in monitoring inflation, especially future inflation. Since
the effects of monetary policy on the general price level tend to be long and
possibly variable, some mechanism of obtaining advanced warnings would
be desirable. Why commodity prices? There are several arguments, some ad-
vanced by Irving Fisher in 1914. More recently, in 1975, Arthur Okun drew a
distinction between manufactured goods and services on the one hand and
basic commodity goods on the other. The distinction was based on the way
they are bought and sold. Finished and intermediate goods are traded in con-
ventional imperfectly competitive markets featuring product differentiation.
In some cases, their prices tend to exhibit Keynesian stickiness. Commodi-
ties, by contrast, are for the most part easily stored and traded, and so take on
certain properties of speculative assets. Indeed, commodity prices are deter-
mined in competitive auction markets and are much more responsive to
changing market conditions, particularly exogenous “supply shocks,” such as
weather, war, currency developments, changes in cartels, and—most impor-
tant—changes in monetary policy. Since day-to-day movements in commod-
ity prices are driven principally by arbitrage, the distinction between the mar-
kets for commodities and financial assets 1s in some sense superficial. Market
expectations of future inflation, and therefore indirectly of future monetary
policy, are important determinants of commodity prices. Accordingly. if trad-
ers expect an increase in inflation, the demand for commodities will rise,
causing an increase in current commodity prices. If final product prices are

somewhat fixed in the short run, adverse supply shocks will first cause reduc-
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tions in output. However, commodity prices are free to react instantaneously.
They are then a part of the transmission mechanism for inflation by which

final product market prices eventually adjust to a new equilibrium.

The close relationship of commodities with financial assets can be further
illustrated. Consider an increase in the supply of money. A sudden 1 percent
increase in the supply of nominal money implies arise in real money. Eventu-
ally, all prices must rise, so that the amount of real money in the economy will
remain as before. Money market participants know this, of course, and expect
prices to rise eventually. But that’s the future. For the moment, while prices
have not yet adjusted, an increased demand for bonds will put pressure on
bond prices and cause short-term nominal interest rates to fall. Being asset
markets, commodity and foreign exchange markets respond as well, given
exploitable profit opportunities. If interest rates have fallen, the principal
short-term cost of carrying commodity stocks must also have fallen, and the
prospect of profit from those stocks has been enhanced. Likewise, the drop in
the nominal short-term rate opens a gap between foreign and domestic inter-
est rates, putting pressure on the price of foreign currencies. Since the ex-
pected return to Treasury bills can be no less than the expected return to hold-
ing commodities or foreign currency, spot prices of Treasuries must rise. But,
since prices in the rest of the economy are less flexible, these asset prices must
rise more in the short run than they are expected to in the long run. The lesson
we learn from this example is that when some sectors cannot adjust freely
during the short run, other sectors will tend to adjust more than propor-
tionally to a monetary disturbance. An interesting by-product of this distor-
tion is that commodity and exchange markets are able to offer highly vis-

ible signals of future price events that the central bank may wish to exploit.



Given that commodity prices, monetary events, and general prices are
linked over time, we may also consider the effects of policy. I will first men-
tion an ad hoc decrease in the expected long-run growth of money, a kind of
pure and nonvolatile version of what was attempted during the early eighties.
Eventually, long-run inflation and hence nominal interest rates tend to drop in
the same proportion, and the market expects them to do so. If there are simul-
taneous changes in the velocity of money, the interest rate adjustment will be
correspondingly more or less. In any case, changes in velocity would precede
changes in real GNP. However, in the short run, nominal rates do not fall by
their full expected amount, since current inflation cannot adjust instantane-
ously. So, the real interest rate actually rises. This means that the cost of car-
rying stocks remains higher than the expected appreciation of commodity
prices, forcing those prices to drop below the equilibrium value implied by
the new money growth rate. Here too, then, commodity prices (and exchange
rates) are able to signal the course of expected inflation: a future rise or de-
cline of the general price level is anticipated by an exaggerated move-

ment in commodity prices.

In the early eighties, I and others in the financial community noticed that
Friday afternoon surprises in money growth—the differences between ex-
pected and published amounts—tended to be followed by changes in short-
term rates in the same direction. A positive surprise, an unexpected increase
in the growth of M1, for example, was met with an increase in the short-term
interest rate. But did this phenomenon appear because market participants ex-
pected the Fed to maintain its targets and attempt to return money to path by
selling treasury bills? Or was it because market participants, believing the
Fed to be flagging in its resolve to maintain monetary targets, expected future

inflationary pressures? In either case one might have seen interest rates rise,
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although the two cases would have different consequences for the yield curve.
Then how could one make a distinction? One answer is provided by the be-
havior of commodity and foreign currency prices. For example, if, upon a
positive monetary surprise, short-term rates rose while commodity prices and
the dollar price of foreign currency fell, then we could consider such reactions
additional evidence that the market expected the Fed to tighten up. Historical
evidence suggests that between December 5, 1980, and November 1, 1982,
positive money surprises led to reductions in commodity and foreign cur-
rency prices. In what looks like an affirmation of the Fed’s credibility, the
market responded to positive money surprises by expecting future monetary

contraction and a consequent increase in the real interest rate.

Given the theoretical and empirical evidence that commodity and foreign
currency prices play such important roles as bellwethers of market expecta-
tions and signals of future inflation, it is natural to consider their place in for-
mulating monetary policy. As I outlined in 1987, commodity prices might be
most useful, not as targets per se, but as aids in setting ranges for short-term
money growth. My colleague at the Board, Governor Johnson, has clearly
joined me in utilizing price information from asset markets for the very rea-
sons I have mentioned. In a speech to the Cato Institute in 1988 he had this to

say:

Changes in monetary policy should be reflected in these financial
auction market prices well before they affect the broader price meas-
ures. Thus, there is reason to believe they may give advance warning of
impending change for important concerns such as inflation.

In fact, it was my friend Emest Fleischer who suggested to me in 1977
that commodity prices are relevant to the behavior of the general price level.

My first professional skepticism gave way to understanding when I realized
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that commodity prices are determined in auction markets, making them very
sensitive to current and expected market conditions, especially to expected
inflation. Also, since current commodity stocks are the basic inputs to future
manufacturing; current commodity prices may be expected to give some indi-
cations of future production costs and final product prices. Finally, while
product price information becomes available only monthly at best, commod-

ity price data are published every single day.

Even though intuition and experience may be insufficient to make a case,
those who make policy and those who watch policy makers may wish to re-
view some evidence that commodity prices can serve as useful indicators of
inflation. The evidence is statistical and quite new and ongoing, so one should

regard it with the usual reservations.

First, let us look again at the visual evidence I presented in 1987. Plots of
the consumer price index and the Journal of Commerce commodity price
index (which excludes fossil fuel, food, minerals, and precious metals), and
the relative price of commodities measured by the ratio of the two, tell us the
following. Consumer prices have been trending upward with little volatility.
Nominal commodity prices have been trending up at a lower rate but with far
greater variability. As a consequence, relative commodity prices have had a
downward trend and considerable volatility. On the surface, volatile and un-
stable relative commodity prices suggest an unstable relationship between
nominal commodity prices and the price level, thereby seeming to cast doubt
on the proposal to tiec monetary policy to movements in commodity prices.
But this conclusion is not necessarily valid. First, questions of trend are easily
addressed by appropriate detrending, as illustrated in Chart 4 showing the
growth rates of the consumer price index, the Journal of Commerce com-

modity price index, and the relative commodity price. Second, an apparent
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relationship between the growth rate of past commodity prices and current
inflation can be seen if one compares the growth patterns of these two series.
The separate plots of the CPI and commodity price inflation rates suggest a
broad correspondence in movements of the larger cycles with a lag, although
the phasing is perhaps not constant over the indicated historical period. The
relative commodity price, which only measures contemporaneous behavior
of these two prices, does not reflect this correlation. I believe that research
into the usefulness of commodity prices as leading indicators of general

prices might address the apparently time-varying relationship of these series.

Much of the econometric research is being conducted either at the Fed-
eral Reserve Board or at various District banks, and there is a growing stock
of academic work. A bibliography appears at the end of the published version
of these remarks. The research falls into five broad categories: (1) structural,
reduced-form, and vector autoregressive regressions to test whether com-
modity prices help explain the behavior of some measure of inflation, such as
the CPI or the GNP deflator; (2) out-of-sample forecast trials to see how well
particular regressions with commodity prices predict inflation; (3) Granger
causality tests exploring via statistical analysis the direction of ‘“causation,”
that is, whether from general prices to commodity prices, or vice versa; (4)
co-integration tests based on the idea that if general inflation is economically
related to commodity price inflation, then the errors obtained from a regres-
sion must not tend to become infinitely large over time; and (5) a probabilistic
turning-point analysis that attempts to derive a rule for predicting when infla-
tion has reached a turning point based on the past cyclical behavior of com-

modity prices. The results are mixed but not discouraging.

Traditional reduced-form regression models indicate changes in com-

modity prices might be useful for predicting changes in general prices and
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that this cannot be said for their respective levels. It has also been found that
commodity price changes were more helpful in explaining inflation after
1974 than they were before, when the growth rate of money appeared to be a
better predictor. One reason may be that after 1974 the increases in money
volatility tended to increase the correlation between past commodity prices
and inflation. I will propose another reason toward the end of my talk, one
having to do with the behavior of asset prices and the diligence of monetary
policy. Current staff work at the Board with modeling of the inflation process
provides additional evidence that commodity prices can affect the inflation-
unemployment trade-off to a small degree and that they contribute marginally

to better forecasting of inflation.

In light of the previous finding of a reversal of roles between money and
commodity prices in predicting inflation, current research is investigating
how the relationship between inflation and commodity prices may vary over
time. The answer to that question may also yield improved methods for fore-
casting inflation using past commodity prices. In vector autoregressions, one
relates sets of variables like inflation, commodity prices, money, and interest
rates jointly to past values of the same variables. Studies using this method do
not purport to be motivated by any theory of economic behavior. But they do
give marginal support to the view that commodity prices have predictive use-

fulness.

The widely used method of Granger “causality” testing also lends mild
support to the hypothesis that commodity prices, individually or in the form
of some index, can be used to forecast inflation. Interestingly, these tests re-

ject gold as a plausible predictor.

Earlier, I mentioned that commodity prices tend to be more volatile than

general prices, although during the past twenty years, their inflation rates
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have had little trend. I have suggested that commodity prices are determined
in auction markets and thus reflect expectations of future prices and that their
movements are closely related to disequilibrium in the real rate of interest.
Thus, the short term correlations between the general price level and com-
modity prices may mask the inherent equilibrium relationship specified by
theory. To investigate underlying economic relationships among economic
variables, econometricians have turned to testing the presence of co-integra-
tion. Time series, like general prices and commodity prices may appear non-
stationary when viewed separately. For example, they may exhibit non-zero
trends. Their relationships may, however, be stationary. That is, they may
never move very far away from each other. If that is the case, then despite
outward appearances, such series may well be causally related to each other in
a deeper way than is captured by the usual correlations or regressions. So far,
co-integration tests have failed to verify the existence of a long-run relation-
ship between the general price level and commodity price levels. I might add
that there is controversy concerning the validity of using these tests to un-

cover the existence of equilibrium relationships.

A final, related approach tries to find ways of predicting the important
turning points rather than every movement in the general price level. We all
want to know, for example, whether inflation has reached or is about to reach
a turning point. To find out, researchers have developed a method of calculat-
ing the probability of an impending turning point, given past and current ob-
servations of a leading indicator series, which in our case could be one or an-
other commodity price index. If these test are able to demonstrate a predict-
able relationship between the turning points of commodity prices and infla-
tion, then we should also be in a position to fine-tune an optimally weighted

commodity price index.
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We do not know what would happen if we were to incorporate commod-
ity prices in a formal decision framework. But having cited some evidence
that encourages me and a growing group of researchers and policy makers, in
the belief that commodity prices could play a useful role, we may speculate on
what the consequences might be, at least approximately. Let us then imagine
an economy subject to disturbances in its real and financial sectors. Imagine
also two policy regimes. In the first regime, the central bank is monetarist and
sets a constant rate of money growth. As in the real world, it may do so with an
error. In the second regime, the authority amends its constant-growth rule by
responding optimally to deviations in a commodity price index from its de-
sired—or equilibrium—Ilevel. It has an incentive to look at commodity prices
because information about them becomes available one period earlier than it
does for other prices. We may assume that the central bank wishes to mini-
mize the volatility of inflation, which it cannot observe in the current period.
It turns out that with a purely monetarist rule, the volatility of prices is com-
pletely determined by all the disturbances in the economy without being off-
set by the central bank. In the second regime, when the authority restricts the
supply of money whenever it observes that commodity prices exceed a de-
sired level, the central bank is doing something to offset the effects of distur-
bances on the volatility of prices. Further, because the central bank is as-
sumed to be acting optimally, total price volatility can actually be reduced.
The two most important assumptions in this scenario are that commodity
prices can be observed when the general price level is still unknown and that
the two sets of prices are related to each other. The first assumption is an insti-

tutional fact; the second is justified by some encouraging statistical evidence.

Having said so, we owe it to ourselves to consider some opposing argu-

ments. I know there are some caveats to interpreting relationships based on
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historical evidence, when the effects of policy are under consideration. Qur
understanding of the effects of using commodity prices as a guide comes from
a reading of the past when such a guide was not used. Our knowledge of the
past may therefore not encompass the full extent of market reactions to this
kind of shift in policy. Once the public learns of this change, it may react in
ways that one cannot fully predict beforehand. We may (or may not) find that
the relationship between commodity prices and general prices will be differ-
ent from one estimated during times when commodity prices did not serve as
indicators or targets. This supposition is based on the well-known Lucas cri-
tique, which holds that one cannot use historical evidence in reduced-form
relationships among variables to make assertions about the consequences of
hypothetical changes in the economic environment. This critique, in turn, is
based on the plausible claim that individuals and organizations are rational
and form expectations using all available information, including news about a
policy change. Economists have responded with models of economic behav-
ior based on consistently formed expectations, the so-called rational expecta-
tions hypothesis. But generally, except in the simplest of cases, the conclu-
sions are not unique. In our case, after we know more about the present rela-
tionship between commodity prices and the general price level, we will then
want to learn how—in principle—auction prices in asset markets tend to react

to announced shifts in monetary policy regimes.

To understand how asset markets respond to policy and how market reac-
tions affect the general price level one must resort to exercises in theory. Let
us then imagine the extreme case in which the public is suddenly endowed
with perfect foresight, with the ability to understand how the Federal Reserve
operates and how the economy works. In this example of a deterministic, me-

chanical world, the timeliness of information about commodity prices would
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bring no advantage. Redirecting attention to commodity prices would be a
mere distraction that might even raise the variability of prices. Nevertheless,
this abstract example has value. It tells us that commodities share certain
properties with asset markets that make their prices behave in certain ways
depending on policy. When product prices are sticky, the first response to a
policy change is a realignment of the real interest rate. Other prices being
fixed, asset prices will respond as long as there are rational auction markets.
The result is overshooting of commodity prices. Interestingly, the more
clearly defined the Fed’s inflation goals are, and the more diligently the
monetary authority pursues them, the smaller the overshooting phenomenon
becomes. The relationship between commodity prices and the general price
level diminishes; the signal weakens. But that is as it should be. A successful
inflation policy relieves us of the need to monitor extraneous events. I am
convinced that market reception of the role of commodity prices enabled the
Fed to get double mileage out of the restrained tightening during the Spring of
1987, when we allowed the federal funds rate to increase by 75 basis points
and when market responses caused the yield of 3-year Treasury notes to rise

nearly 150 basis points.

The simple economy to which I allude shares with the real world the im-
portant role of perfectly competitive asset markets. But, unlike this product of
the imagination, our real world lacks perfect foresight. My proposal at the
Lehrman Institute was addressed to the needs of an imperfectly informed so-
ciety in this real and fallible world, where the threat of inflation is perennial,
and where the timely and instantaneous nature of commodity price informa-

tion can be exploited.

Earlier, I referred to regressions for data spanning the sixties, which ap-

pear to show little predictive usefulness of commodity prices for general
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prices. For data of that period, M1 turns out to be the better predictor. But that
period was also one of inflationary calm. For a sample period starting later, in
the early seventies, the conclusion is far different. As we know, that later pe-
riod was one of considerable inflation. Could it be that commodity markets
sensed a diligence and even the success of monetary policy during the earlier

period?

For the sake of completeness, I will mention an often cited reason for cau-
tion in adopting a commodity price rule. It is the difficulty of identifying
sources of instability in the relative price of commodities. While a sharp up-
ward movement in the commodity price caused by an increase in inflationary
expectations might well justify opposing actions by the central bank, a fully
countering response would not be called for if the movement originated in a
real supply shock, such as drought or a rise in OPEC prices. But usually, sup-
ply-side shocks, being market specific, cause price changes predominantly in
affected commodity markets. By focusing on groups of commodities via an
index, the issue of identifying sources of instability can be easily avoided. As
a further aid, it may even be desirable to look at diffusion indices of commod-
ity prices to give us some idea of the pervasiveness of price changes in com-

modity markets.

As I'said in the Lehrman Institute talk, I view my proposal as a means to
re-establishing not only a stable price level, but equally important, a stable
relationship between money and prices. We have passed through an epoch of
financial deregulation and innovation—an epoch that saw the internationali-
zation of real and financial markets in the U.S. economy, and increasing inter-
dependence among primary and finished good markets in the world. We
should all hope that the time has returned in which the relationship between

money and prices will re-assert itself. In the meantime, the additional com-
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pass of a commodity price guide, to help us in the dead reckoning, may speed

us along to our goal.
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Chart 3
The Consumer Price Index, and Nominal and Relative Commodity Prices

150 - —— Consumer price index
100
50
1974 1976 1978 1980 1982 1984 1986 1988
150 - — Joumnal of Commerce commodity price index
N /\W
50
1974 1976 1978 1980 1982 1984 1986 1988
—— Ratio of commodity price to CPI
15 |
1.0 |
0.5

1974 1976 1978 1980 1982 1984 _ 1986 1988




Percent per year

Percent per year

Percent per year

40 |

20

20 ¢

20 ¢

-20

40 |

20 ¢

Chart 4
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