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1. Introduction

We uncover a striking ability of open interest, or the amount of contracts outstanding in
futures markets, to predict commodity, currency, bond, and stock prices. Within each of
these four asset classes, changes in open interest are highly pro-cyclical and have significant
forecasting power beyond a number of alternative variables that include past prices. For
instance, rising commodity market interest forecasts rising commodity prices and is a more
powerful predictor than conventional predictors of inflation such as past commodity prices.
Similarly, rising currency market interest forecasts appreciation of foreign currencies relative
to the U.S. dollar and is a more powerful predictor than the forward discount, which is
a well known but puzzling determinant of exchange-rate fluctuations. Our findings are
somewhat surprising in light of the enormous attention that financial, international, and
macro- economists have devoted to these issues. They are potentially relevant to a broad
audience that includes policymakers who are concerned about wild fluctuations in commodity
prices and exchange rates.

The novelty of our findings are in no small part due to the somewhat unexpected corre-
lation between open interest, macroeconomic activity, and asset prices. Since each futures
contract outstanding represents both a long and a short position, quick logic would suggest
that open interest should be a non-directional variable that is uncorrelated with macroeco-
nomic activity or asset prices. This is presumably why researchers have focused on trans-
action prices, which is more obviously directional than transaction quantities, as predictors
of asset prices. Contrary to this conventional wisdom, we find that open interest is actually
highly correlated with macroeconomic activity as measured by the Chicago Fed National
Activity Index (i.e., a weighted average of 85 monthly indicators of U.S. economic activity).
Moreover, open interest appears to contain information about future economic activity that
is not fully revealed by past asset prices. Open interest turns out to be a more powerful
predictor of asset-price fluctuations than past prices.

We offer a theoretical explanation of our empirical findings based on two plausible as-



sumptions. First, information diffuses only gradually in financial markets, which causes
asset prices to initially under-react to news. This assumption has been used successfully in
a variety of contexts including financial economics (Hong and Stein, 1999), international fi-
nance (Gourinchas and Tornell, 2004), and macroeconomics (Mankiw and Reis, 2002). Hong
and Stein (2007) survey a large literature that documents empirical evidence for the under-
reaction of asset prices to news. Second, supply shocks move asset prices due to financial
market frictions that limit arbitrage (De Long et al., 1990). There is now compelling ev-
idence for downward-sloping demand curves in a variety of financial markets, even highly
liquid ones such as currency and stock markets (see Shleifer, 1986, for early evidence on
stocks).

The key idea that we propose is that open interest is a better signal of the state of the
economy than asset prices in the presence of a downward-sloping demand curve. Suppose
producers expect high future demand, and in response, enter futures markets to hedge risk
arising from high anticipated production. These producers may either go short or long
futures, depending on whether they have a natural long or short exposure to the underlying
commodity. The futures price can either be low or high today, depending on whether there
is more hedging demand from the short or long side of the market, because of limited risk-
bearing capacity by speculators. Consequently, the futures price is an ambiguous signal of
the state of the economy because it can either be low or high in response to good news. In
contrast, high open interest is an unambiguous signal of good news. Therefore, open interest
is a more powerful predictor of asset-price fluctuations than past prices.

To test the main predictions of the theory, we construct a portfolio of 30 commodity
futures for the sample period of 1966 to 2008. We test the predictability of monthly excess
commodity returns by changes in commodity market interest. In our main specification,
we find that a standard deviation increase in commodity market interest increases expected
commodity returns by 0.63% per month, which is economically large and statistically signif-

icant. Commodity market interest remains a powerful and robust predictor of commodity



prices even after controlling for a number of conventional predictors like the short rate, the
yield spread, the Chicago Fed National Activity Index, past commodity returns, commodity
basis (i.e., the ratio of futures to spot price), and commodity market imbalance (i.e., the net
short position of hedgers).

We also find that rising commodity market interest predicts low bond returns and a rising
short rate. A standard deviation increase in commodity market interest decreases expected
bond returns by 0.32% per month. This estimate is highly significant with a t-statistic above
three, even after controlling for other known predictors like the short rate, the yield spread,
and the Chicago Fed National Activity Index. Our preferred explanation for this finding is
that commodity market interest contains information about future economic expansion and
inflation that is bad news for the bond market.

We document similar evidence in currency markets, where we construct a portfolio of
8 currency futures for the sample period of 1984 to 2008. We find that rising currency
market interest predicts appreciation of foreign currencies relative to the U.S. dollar. Since
currency market interest is positively correlated with the Chicago Fed National Activity
Index, the sign of this relation is consistent with the fact that inflation in the U.S. causes
the U.S. dollar to depreciate relative to foreign currencies. Currency market interest is a
more powerful predictor of exchange rates than the forward discount, which is a benchmark
against which all other variables are measured in international finance.

Finally, we document similar evidence in bond and stock markets. We find that changes in
bond market interest are positively correlated with the Chicago Fed National Activity Index.
Moreover, rising bond market interest predicts low bond returns, even after controlling for
conventional predictors like the short rate and the yield spread. Hence, bond market interest
appears to contain information about future economic expansion and inflation that is bad
news for the bond market. We also find that rising stock market interest predicts high stock
returns. However, this effect is not statistically significant in our sample period of 1983 to

2008, during which none of the conventional predictors like the dividend yield are statistically



significant either.

Our empirical findings have two broader implications. First, our work speaks to the large
literature on inflation and interest-rate forecasting in macroeconomics. Commodity market
interest is a more powerful predictor of commodity-price inflation, bond returns, and changes
in the short rate than more conventional variables like commodity prices or the Chicago Fed
National Activity Index. Therefore, commodity market interest can potentially improve the
forecasting power of existing models. Second, our work suggests a new approach to modeling
expected returns in financial economics. Most empirical models of expected returns are
premised on the notion that past prices impound all useful information for predicting future
prices. Our work shows that transaction quantities, in particular open interest in futures
markets, contain information that is not fully revealed by prices alone.

Our work is quite distinct from traditional theories about the determinants of commodity
prices. In the theory of backwardation, the direction of futures market imbalance between
hedgers and speculators determines the magnitude of the risk premium earned by speculators
(Keynes, 1923; Hicks, 1939). The theory of storage predicts mean reversion in the spot price
caused by inventory effects, but it remains silent about the futures price (Working, 1949).
Neither of these traditional theories provide an adequate explanation for the set of facts that
we uncover in this paper. In particular, rising commodity market interest predicts rising
futures and spot prices, regardless of the direction of futures market imbalance between
hedgers and speculators.

Our work is most closely related to Chen, Rogoff, and Rossi (2010). They find that
the exchange rates of commodity-producing countries predict commodity prices better than
past commodity prices. For commodity-producing countries, both commodity prices and
their exchange rates are driven by the same underlying demand for commodities. However,
exchange rates are a better signal of news about future demand because temporary supply-
demand imbalances in the spot market can affect commodity prices. Our work demonstrates

that a similar phenomenon exists in futures markets. That is, open interest is a better signal



of news about future demand because temporary supply-demand imbalances in the futures
market can affect commodity prices.

The rest of the paper proceeds as follows. Section 2 describes the commodity, currency,
bond, and stock market data and the construction of the key variables for empirical analysis.
Section 3 reports summary statistics for asset prices and the predictor variables. Section 4
presents our main findings on the predictability of asset prices by open interest. Section 5
presents a model that explains why open interest is a better predictor of asset prices than
past prices or the direction of futures market imbalance between hedgers and speculators.

Section 6 concludes.

2. Futures Market Data and Variable Definitions

2.1. Futures Market Data

We work with data from the Commodity Research Bureau on futures and spot prices in com-
modity, currency, bond, and stock markets. This database conveniently contains a compre-
hensive record of daily futures and spot prices for individual futures contracts since December
1964.1

We also work with data on open interest, or the number of futures contracts outstanding,
as well as the long and short positions of commercial traders (i.e., hedgers) for each futures
contract. Since January 1986, the data are available electronically from the Commodity Fu-
tures Trading Commission. Prior to that date, we hand-collected data from various volumes
of the Commitments of Traders in Commodity Futures. Data for December 1964 through
June 1972 are from the Commodity Exchange Authority (1964-1972). Data for July 1972

through December 1985 are from the Commodity Futures Trading Commission (1972-1985).

LA caveat that applies to this database is that it only contains futures contracts that have survived until
the present or that traded for an extended period between 1965 and the present. Various futures contracts
fail to survive because of the lack of investor interest, which are subsequently not recorded in the database.
Due to potential survivorship bias, one must be careful in interpreting the unconditional average return,
which is not the focus of this paper.



There is a 11 month gap from January through November of 1982, during which the Com-
modity Futures Trading Commission did not collect data due to budgetary reasons. Our

analysis uses all available data and excludes the part of the sample affected by the 11 month

gap.

2.1.1. Commodity Markets

We work with the broadest set of commodities for which both futures and spot prices are
available. Table 1 lists the 30 commodity futures that we use in our analysis, together with
the exchange in which they are traded and the date of the first recorded observation.? We
categorize the universe of commodities into four broad sectors. Agriculture consists of 14
commodities, and this sector tends to contain the oldest futures contracts. Energy consists of
five commodities. Heating oil, which is available since November 1978, is the oldest futures
contract in this sector. Crude oil is available only since March 1983. Livestock consists
of five commodities, among which live cattle and pork bellies are available since December
1964. Metals consists of six commodities, among which copper and silver are available since
December 1964.

Figure 1 shows the share of total dollar open interest that each sector represents. The
figure shows that agriculture is the largest sector in the early part of the sample, while
energy becomes the largest sector later in the sample. The relative size of the four sec-
tors is much more balanced later in the sample. These stylized facts have two important
implications for our empirical analysis. First, we construct the commodity portfolio as an
equal-weighted portfolio of the four sectors, which ensures that the portfolio composition is
consistent throughout the sample. Second, we have confirmed our main findings by sector
and in sub-samples in analysis that is reported an earlier draft of this paper. The recent

sub-sample is perhaps more indicative of what we can expect from commodity markets going

2A potential concern with using a broad set of commodities is that not all futures contracts are liquid.
In analysis that is not reported here, we have confirmed our main findings on a subset of 17 relatively liquid
futures contracts that are in the Dow Jones-AIG Commodities Index.



forward because it has a more balanced representation across the four sectors.

2.1.2. Currency, Bond, and Stock Markets

Our sample for currency, bond, and stock futures starts in December 1982 because the
Commitments of Traders in Commodity Futures were not available between January and
November 1982, and these futures markets were small prior to that date. Table 2 lists the
8 currency, 10 bond, and 14 stock futures that we use in our analysis, together with the
exchange in which they are traded and the date of the first recorded observation.

The core set of currency futures for which we have data since December 1982 are the
British pound, the Canadian dollar, the Deutsche mark, the Japanese yen, and the Swiss
franc. The Australian dollar is available since January 1987, the New Zealand dollar since
May 1997, and the Euro since May 1998. Unlike commodity markets, trading in currency
markets takes place predominantly in over-the-counter forward and swap markets. This is
a potential concern for measuring overall currency market activity because open interest in
futures markets is a small share of activity that includes over-the-counter markets. Unfor-
tunately, data on open interest in over-the-counter currency markets are not available at
the frequency or sample length necessary for our analysis. Despite this problem, the growth
rate of open interest in futures markets should be a good proxy for the overall growth rate
of currency markets as long as futures markets and forward markets move (more or less)
in proportion to one another. Insofar as open interest in futures markets is a noisy proxy
for hedging and speculative activity in currency markets, this measurement problem would
weaken the power of our statistical tests.

The universe of bond futures includes various fixed-income instruments that vary in
maturity from 30-day federal funds to the 30-year Treasury bond. The oldest bond futures,
available since December 1982, are those for the 3-month Eurodollar, the 3-month Treasury
bill, the 10-year Treasury note, and the 30-year Treasury bond.

The universe of stock futures includes all major indices including the Dow Jones Industrial



Index, the Major Market Index, the NASDAQ 100 Index, the NYSE Composite Index, the
Russell 2000 Index, the S&P 400 and 500 Indices, and the Value-Line Arithmetic Index.
The oldest stock futures, available since December 1982, are those for the NYSE Composite

Index and the S&P 500 Index.

2.2. Definition of Returns

In this paper, our measure of changes in commodity prices is the return on commodity
futures. Similarly, our measure of changes in exchanges rates is the return on currency
futures. We prefer using commodity futures prices, as opposed to spot prices, for two reasons.
First, commodity futures data are arguably higher quality with fewer missing observations
because they are actual transaction prices. Second, rates of return on commodity futures
have a straightforward economic interpretation as an actual rate of return on an investment
strategy. That being said, we have confirmed our main findings using commodity spot prices

in analysis that is reported in an earlier draft of this paper.

2.2.1. Commodity Markets

To compute the return on a portfolio of commodity futures, we first compute the return on
a fully collateralized position for each futures contract as follows. Let Fj;r be the futures
price for commodity ¢ at the end of month ¢, for a futures contract that matures at the
end of month 7. Let Ry; be the monthly gross return on the 1-month T-bill in month ¢,
which is assumed to be the interest earned on collateral. The monthly gross return on a

fully collateralized long position in futures contract ¢ with maturity 7' — ¢ is

FiirRyy

Fiiar

Riyr= (1)

We then sort the universe of commodity futures into four sectors and two levels of ma-

turity. We define short-maturity contracts as those with more than one but no more than



three months to maturity. We exclude futures contracts with one month or less to maturity,
which are typically illiquid because futures traders do not want to take physical delivery of
the underlying. Long-maturity contracts are those with more than three months to maturity.
We then construct eight equal-weighted portfolios of commodity futures, corresponding to
two levels of maturity for each of the four sectors. For each portfolio, we compute its monthly
gross return as an equal-weighted average of returns on fully collateralized commodity fu-
tures. Finally, we construct an aggregate commodity portfolio as an equal-weighted portfolio
of these eight portfolios. The commodity portfolio that results from this construction is con-
sistently balanced with respect to sector and maturity.

In some of our analysis, we examine commodity returns separately by sector and maturity.
Using the eight portfolios, we construct four sector portfolios as an equal-weighted portfolio of
the short- and long-maturity portfolio for each sector. For example, the agriculture portfolio
is an equal-weighted portfolio of the short- and long-maturity portfolios for agriculture.
Using the eight portfolios, we also construct two maturity-sorted portfolios as an equal-
weighted portfolio of the four sector portfolios for each level of maturity. For example, the
short-maturity portfolio is an equal-weighted portfolio of the short-maturity portfolios for
agriculture, energy, livestock, and metals. The advantage of our approach is that the sectors
are always equal-weighted, and hence no sector dominates even as the number of commodities

within each sector changes over time.

2.2.2. Currency, Bond, and Stock Markets

We define a long position on currency futures from the perspective of a U.S. investor that
buys foreign currencies. Therefore, a high currency return refers to an appreciation of foreign
currencies relative to the U.S. dollar. Our construction of the return on a portfolio of currency
futures is analogous to our construction of the commodity-sector portfolios. We first compute
the return on a fully collateralized position for each futures contract. We then sort the

universe of currency futures into two levels of maturity. We define short-maturity contracts

10



as those with no more than three months to maturity. We include futures contracts with one
month or less to maturity since physical delivery of the underlying is not an issue for currency
futures. Long-maturity contracts are those with more than three months to maturity. We
then construct two equal-weighted portfolios of currency futures, corresponding to two levels
of maturity. Finally, we construct an aggregate currency portfolio as equal-weighted portfolio
of the short- and long-maturity portfolios.

For bond and stock markets, we simply use the usual benchmarks for returns, rather
than computing these returns based on futures contracts. The bond return is the return on
the 10-year U.S. Treasury note. The stock return is the return on the CRSP value-weighted
portfolio of NYSE, AMEX, and Nasdaq stocks.

2.3. Definition of the Predictor Variables
2.3.1. Commodity Markets

Our new predictor variable for commodity prices is the growth rate of commodity mar-
ket interest. To construct this variable, we first compute the dollar open interest for each
commodity as the spot price times the number of futures contracts outstanding. We then ag-
gregate dollar open interest within each of the four sectors and compute its monthly growth
rate. Finally, we compute the aggregate growth rate of open interest as an equal-weighted
average of the growth rate for each of the four sectors.®> Because the monthly growth rate of
open interest is noisy, we smooth it by taking a 12-month geometric average in the time se-
ries. To test for momentum in commodity returns, we also construct the 12-month geometric
average of commodity returns.

To test the incremental forecasting power of commodity market interest, we consider a

3We have tried an alternative construction that uses only the number of futures contracts outstanding
and does not involve the spot price. We first compute the growth rate of open interest (i.e., the number
of futures contracts outstanding) for each commodity. We then compute the median of the growth rate of
open interest across all commodities within each sector. Finally, we compute the aggregate growth rate of
open interest as an equal-weighted average of the growth rate for each of the four sectors. This alternative
construction leads to a time series that is very similar to our preferred construction of the aggregate growth
rate of open interest.

11



number of other variables that are known to predict commodity returns. These other pre-
dictor variables can be grouped into two categories. The first category consists of aggregate
market predictors, which are motivated by theories like (I)CAPM that view commodity mar-
kets as being fully integrated (Merton, 1973). We focus on the short rate and the yield spread
in particular, which are known to predict the common variation in commodity, bond, and
stock returns (Fama and Schwert, 1977; Campbell, 1987; Bessembinder and Chan, 1992).4
The short rate is the monthly average yield on the 1-month T-bill. The yield spread is
the difference between Moody’s Aaa corporate bond yield and the short rate. In addition
to these financial variables, we also consider the Chicago Fed National Activity Index as a
measure of real economic activity, which is known to predict inflation (Stock and Watson,
1999).

The second category consists of commodity-specific predictors, which are motivated by
the view that commodity markets are segmented to some degree. In particular, we consider
two measures of supply-demand imbalances in commodity futures markets, motivated by the
theory of backwardation (Keynes, 1923; Hicks, 1939). The first measure is commodity basis,
which we construct in analogy to our construction of commodity returns. We first compute
basis for each commodity ¢ with maturity T"— ¢ as

1

F, =

Basis; ;r = (S—tT) — 1. (2)
it

> We then compute the median of basis within each of eight portfolios, corresponding to

four sectors and two levels of maturity. We use the median, instead of the mean, because

“In analysis that is not reported here, we have also examined the default spread (i.e., the difference
between Moody’s Baa and Aaa corporate bond yields) and measures of aggregate stock market volatility
(i.e., both realized and implied volatility). Although these variables can predict returns individually, they
have weak incremental forecasting power once we control for the short rate and the yield spread.

5While the Commodity Research Bureau has a reliable record of spot prices, a spot price is not always
available on the same trading day as a recorded futures price. In instances where the spot price is missing,
we first try to use an expiring futures contract to impute the spot price. If an expiring futures contract is
not available, we then use the last available spot price within 30 days to compute basis. For example, if we
have a futures price on December 31, but the last available spot price is from December 30, we compute
basis as the ratio of the futures price on December 31 to the spot price on December 30.
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it is less sensitive to outliers in basis for individual futures contracts. Finally, we compute
commodity basis as an equal-weighted average of basis across the eight portfolios.

The second measure is an aggregate version of a more direct measure of supply-demand
imbalances in commodity futures markets that is found in the literature (e.g., Chang, 1985).
We first compute futures market imbalance for each sector as the ratio of two objects. The
numerator is the dollar value of short minus long positions held by commercial traders in
the Commaitments of Traders in Commodity Futures, summed across all commodities in that
sector. The denominator is the dollar value of short plus long positions held by commercial
traders, summed across all commodities in that sector. We then compute commodity market
imbalance as an equal-weighted average of the futures market imbalance across the four

sectors.

2.3.2. Currency, Bond, and Stock Markets

For aggregate market predictors of currency, bond, and stock returns, we examine the short
rate, the yield spread, and the Chicago Fed National Activity Index. For currency-specific
predictors, we examine currency market interest, currency returns, currency basis, and cur-
rency market imbalance. For bond-specific predictors, we examine bond market interest,
bond returns, and bond market imbalance. For stock-specific predictors, we examine stock
market interest, stock returns, stock market imbalance, and the dividend yield on the CRSP
value-weighted stock portfolio. The construction of these variables for currency, bond, and
stock markets are analogous to our construction of the same variables for commodity mar-

kets.
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3. Summary Statistics for Returns and Futures Market

Interest

3.1. Summary Statistics for Returns

In Panel A of Table 3, we report summary statistics for monthly excess returns over the
1-month T-bill rate during the sample period of 1965 to 2008. The set of assets for which
we have observations on returns in this sample period are the commodity portfolio, the 10-
year U.S. Treasury note, and the CRSP value-weighted stock portfolio. The returns on the
currency portfolio are only available since 1983.

Commodities have an average excess return of 0.58% and a standard deviation of 4.05%.
This corresponds to an annualized average excess return of 6.96% and an annualized standard
deviation of 14.03%. During the same sample period, bonds have an annualized average
excess return of 2.04% and an annualized standard deviation of 8.00%, and stocks have an
annualized average excess return of 4.32% and an annualized standard deviation of 15.66%.
Thus, commodities had a higher realized Sharpe ratio than bonds or stocks. The first-order
autocorrelation of monthly excess commodity returns is 0.08, which is virtually identical to
that for bond and stock returns. The correlation between commodity and bond returns is
—0.11. The sign of this correlation is unsurprising given the inverse relationship between
bond prices and inflation. The correlation between commodity and stock returns is slightly
positive at 0.07.

Panel B of Table 3 reports the same statistics for the sub-sample of 1983 to 2008, during
which we also have observations on currency returns. Commodities have an annualized
average excess return of 4.20% and an annualized standard deviation of 10.63%. During the
same sample period, currencies have an annualized average excess return of 1.08% and an
annualized standard deviation of 7.41%. Bonds have an annualized average excess return
of 3.96% and an annualized standard deviation of 7.62%, and stocks have an annualized

average excess return of 5.76% and an annualized standard deviation of 15.35%. The first-

14



order autocorrelation for monthly excess returns is close to 0.1 for all four asset classes. All
four returns are positively correlated with each other, except for the negative correlation of
—0.15 between commodity and bond returns. Commodity and currency returns have the

strongest correlation at 0.32.

3.2. Summary Statistics for the Predictor Variables
3.2.1. Commodity Markets

Table 4 reports summary statistics for the predictors of commodity returns for the sample
period of 1965 to 2008. The short rate has a mean of 5.52% and a standard deviation
of 2.71%. The yield spread has a mean of 2.64% and a standard deviation of 1.60%. The
Chicago Fed National Activity Index has a mean of 0.05% and a standard deviation of 0.82%.
The next two variables in the table, the 12-month change in commodity market interest and
12-month commodity returns, are our main variables of interest. Commodity market interest
has a mean of 1.47% and a standard deviation of 2.06%, while commodity returns have a
mean of 1.03% and a standard deviation of 1.24%. All five of these variables are persistent
with a monthly autocorrelation of at least 0.90.

The correlation between the yield spread and the Chicago Fed National Activity Index
is negative, which is consistent with the known fact that the yield spread is counter-cyclical.
Both commodity market interest and commodity returns are positively correlated with the
Chicago Fed National Activity Index, implying that they are pro-cyclical. To examine the
pro-cyclicality of commodity market interest in closer detail, Figure 2 shows the time series
of changes in commodity market interest together with the Chicago Fed National Activity
Index. During the recent commodity boom, commodity market interest grew over a period
of five years from $103 billion at the end of 2003 to $621 billion in June 2008. Only the
energy crisis of the 1970s witnessed higher activity. During these two historic periods and
also more generally, there is a high degree of correlation between changes in commodity

market interest and the Chicago Fed National Activity Index.
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Table 4 reports summary statistics for two additional predictors of commodity returns.
The first is commodity basis, which has a mean of 0.07% and a standard deviation of 0.80%.
The second is commodity market imbalance, which has a mean of 17.80% and a standard
deviation of 13.80%. Commodity basis has a relatively low autocorrelation of 0.68, which
implies that it operates at a higher frequency than the other predictor variables whose
autocorrelations are at least 0.90. Commodity market interest is essentially uncorrelated
with commodity basis. However, commodity market interest has a positive correlation of
0.31 with commodity market imbalance. This means that unusually high commodity market
interest tends to coincide with hedgers taking unusually strong short positions in commodity

futures.

3.2.2. Currency, Bond, and Stock Markets

Panel A of Table 5 reports summary statistics for the predictors of currency returns for the
sample period of 1983 to 2008. The correlations between the predictors of currency returns
are qualitatively similar to those between the predictors of commodity returns in Table 4. In
particular, currency market interest has a positive correlation of 0.19 with the Chicago Fed
National Activity Index, a positive correlation of 0.40 with currency returns, and a positive
correlation of 0.25 with currency market imbalance.

Panel B of Table 5 reports summary statistics for the predictors of bond returns. On
the one hand, bond market interest has a positive correlation of 0.27 with the Chicago Fed
National Activity Index. That is, a strong economy is associated with rising bond market
interest. On the other hand, bond returns have a negative correlation of —0.30 with the
Chicago Fed National Activity Index. The sign of this correlation is consistent with the fact
that a strong economy is associated with higher inflation, which is bad news for bonds.

Panel C of Table 5 reports summary statistics for the predictors of stock returns. Stock
market interest has a positive correlation of 0.33 with the Chicago Fed National Activity

Index and a positive correlation of 0.61 with stock returns. That is, a strong economy is
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associated with rising stock market interest and high stock returns.

To examine the pro-cyclicality of currency, bond, and stock market interest in closer
detail, Figure 3 shows the time series of changes in open interest in each of these markets
together with the Chicago Fed National Activity Index. In each of these markets, there is
a high degree of correlation between changes in open interest and the Chicago Fed National
Activity Index. Having established that open interest is related to economic activity, we

next turn to testing whether changes in open interest predict asset-price fluctuations.

4. Predictability of Returns by Futures Market Inter-

est

4.1. Commodity Market Interest

Figure 4 shows the time series of 12-month changes in commodity market interest and 12-
month commodity returns. This figure confirms that these two time series are highly cor-
related. More interestingly, this figure reveals that commodity returns look like a version
of changes in commodity interest that is shifted forward by a few months. In other words,
changes in commodity market interest lead changes in commodity prices in the same direc-
tion. This is not only a new finding for commodity markets, but as discussed below, this
finding ties more generally to the empirical literature on gradual information diffusion.

In Table 6, we formally test the hypothesis that changes in commodity market interest
predict commodity returns. In column (1), we first estimate a benchmark specification in
which the predictor variables are the short rate, the yield spread, and commodity basis. This
benchmark allows us to measure the incremental forecasting power of commodity market
interest, which is our key variable of interest. All coefficients are standardized so that they
can be interpreted as the percentage point change in monthly expected returns per one

standard deviation change in the predictor variable.
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The short rate enters with a coefficient of —0.48 and a t-statistic of —2.40. A more
interesting finding is that the yield spread predicts commodity returns with a coefficient
of —0.45 and a t-statistic of —2.37. This means that a standard deviation increase in the
yield spread decreases expected commodity returns by 0.45% per month. The fact that
the yield spread predicts commodities with a negative coefficient is in sharp contrast to the
positive coefficient found for bonds and stocks (Campbell, 1987; Fama and French, 1989).
The conventional interpretation for bond and stock markets is that when the yield spread
is high (typically in recessions), the risk premia for all risky assets are high (due to risk
aversion or fundamental risk). Since expected commodity returns are low (i.e., commodity
prices are high) when the yield spread is high, commodities are a good hedge for time-varying
investment opportunities in bond and stock markets.

Commodity basis predicts commodity returns with a coefficient of —0.49 and a ¢-statistic
of —2.31. This means that a standard deviation increase in commodity basis decreases
expected commodity returns by 0.49% per month. The fact that low commodity basis (i.e.,
low futures relative to spot price) predicts high returns on being long commodity futures is
consistent with the theory of backwardation. Overall, the R? of the forecasting regression is
2.78%. While the specification in column (1) follows earlier work and is not our main focus,
we obtain much stronger results than previously reported. The primary reasons are that we
have a longer sample period and that we use of a broader cross section of commodities in
constructing commodity basis.

In column (2) of Table 6, we introduce changes in commodity market interest to examine
its incremental forecasting power for commodity returns. Commodity market interest enters
with a coefficient of 0.63 and a t-statistic of 2.60. This means that a standard deviation
increase in commodity market interest increases expected commodity returns by 0.63% per
month. The coefficients for the other three predictor variables are virtually unchanged from
column (1) because commodity market interest is essentially uncorrelated with these other

variables. In this sample period, commodity market interest explains a larger share of the
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variation in expected commodity returns than the other predictor variables. Moreover, the
inclusion of commodity market interest increases the R? of the forecasting regression from
2.78% to 5.19%.

In column (3) of Table 6, we introduce past commodity returns to the benchmark specifi-
cation and find that they enter with a coefficient of 0.42 and a t¢-statistic of 1.90. This means
that a standard deviation increase in past commodity returns increases expected commodity
returns by 0.42% per month, which is comparable in economic magnitude to the 0.63% found
for commodity market interest. The fact that past commodity returns predict future com-
modity returns can be summarized as momentum in the time series of commodity returns.
In column (4), we find that commodity market interest drives out the forecasting power of
past commodity returns in a horse race between these two variables. Commodity market in-
terest enters with a coefficient of 0.57 and a t-statistic of 1.79, while past commodity returns
enter with a statistically insignificant coefficient of 0.13. On the one hand, this result shows
that the forecasting power of commodity market interest is closely related to momentum in
commodity returns. On the other hand, while commodity market interest and commodity
returns are highly correlated, they contain different information about future commodity re-
turns. As revealed by Figure 5, commodity market interest tends to lead commodity returns
and can therefore be more informative.

In column (5) of Table 6, we introduce commodity market imbalance to the benchmark
specification and find that it enters with a coefficient of 0.29 and a t¢-statistic of 1.50. The
sign of this coefficient is consistent with the theory of backwardation, which implies that high
hedging demand should predict high returns being long commodity futures. In column (6), we
find that commodity market interest drives out the forecasting power of commodity market
imbalance in a horse race between these two variables. Commodity market interest enters
with a coefficient of 0.59 and a t-statistic of 2.43, while commodity market imbalance enters
with a statistically insignificant coefficient of 0.11. As reported in Table 4, commodity market

interest and commodity market imbalance are positively correlated. Hence, a potential
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interpretation of these results is that commodity market imbalance is just a noisy proxy for
commodity market interest.

In column (7) of Table 6, we introduce the Chicago Fed National Activity Index to the
benchmark specification and find that it enters with a coefficient of 0.53 and a t-statistic
of 2.47. The sign of this coefficient is additional evidence that expected commodity returns
are pro-cyclical, which is the opposite of counter-cyclical expected returns found in bond
and stock markets. In column (8), we find that commodity market interest reduces the
forecasting power of the Chicago Fed National Activity Index in a horse race between these
two variables. Commodity market interest enters with a coefficient of 0.55 and a t-statistic of
1.97, while the Chicago Fed National Activity Index enters with a statistically insignificant
coefficient of 0.42.

We summarize our main findings in Tables 6 as follows. The fact that the short rate, the
yield spread, and the Chicago Fed National Activity Index predict changes in commodity
prices is consistent with the integrated markets view. That is, the same aggregate factors that
drive other financial markets are partly responsible for commodity-price fluctuations. The
fact that commodity basis and commodity market imbalance predict changes in commodity
prices is consistent with the segmented markets view. That is, the theory of backwardation
is partly responsible for commodity-price fluctuations. More importantly, changes in com-
modity market interest predict changes in commodity prices even after controlling for these
other variables. This finding challenges us to develop a new view of commodity markets
that is unrelated to these traditional theories. Our preferred hypothesis is that commodity
market interest contains information about the future supply and demand for commodities,
which is not entirely impounded in commodity prices. The key facts supporting this hy-
pothesis are that changes in commodity market interest are contemporaneously correlated
with changes in commodity prices and the Chicago Fed National Activity Index, and that all
three variables predict future changes in commodity prices. In Section 5, we show how these

facts fit together in a simple model of futures pricing with gradual information diffusion.
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We now present further evidence that commodity market interest contains information
about macroeconomic activity, or inflation in particular, that gets priced into financial mar-
kets with delay. In Panel A of Table 7, we predict excess returns on the 10-year U.S. Treasury
note over the 1-month T-bill rate. In a benchmark specification in column (1), the short
rate enters with a statistically insignificant coefficient of 0.20. The yield spread enters with
a coefficient of 0.49 and a ¢-statistic of 3.41. In column (2), we introduce commodity market
interest to the benchmark specification and find that it enters with a coefficient of —0.32 and
a t-statistic of —3.14. This means that a standard deviation increase in commodity market
interest decreases expected bond returns by 0.32% per month. The forecasting power of
commodity market interest is comparable to that of the yield spread, which is known to be
a strong predictor of bond returns. Column (3) shows that commodity returns predict bond
returns by itself, but column (4) shows that they do not have forecasting power beyond com-
modity market interest. Similarly, column (5) shows that the Chicago Fed National Activity
Index predicts bond returns by itself, but column (6) shows that it does not have forecasting
power beyond commodity market interest.

In Panel B of Table 7, we predict changes in the 1-month T-bill rate. By the Fisher
hypothesis, changes in the short rate can be interpreted as changes in expected monthly
inflation if the real rate were constant. In a benchmark specification in column (1), the yield
spread enters with a statistically insignificant coefficient of 0.06. In column (2), we introduce
commodity market interest to the benchmark specification and find that it enters with a
coefficient of 0.12 and a t-statistic of 3.28. This means that a standard deviation increase in
commodity market interest increases the expected annualized short rate by 0.12%. Column
(3) shows that commodity returns also predict changes in the short rate with a coefficient
of 0.13 and a t-statistic of 3.53. In a horse race between commodity market interest and
commodity returns, column (4) shows that both variables enter with a coefficient of 0.08 and
that commodity market interest remains marginally significant. Column (5) shows that the

Chicago Fed National Activity Index predicts changes in the short rate, which is consistent
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with its ability to predict realized inflation (Stock and Watson, 1999). Column (6) shows
that the Chicago Fed National Activity Index does not drive out the forecasting power of
commodity market interest.

To summarize, Table 7 shows that commodity market interest has incremental forecasting
power for bond returns and changes in the short rate beyond conventional predictors of
inflation like commodity prices and the Chicago Fed National Activity Index. This evidence
lends further support to the hypothesis that commodity market interest contains information
about macroeconomic activity and inflation expectations that gets priced into commodity
and bond markets with delay. Our findings here have a broader implication that the power
of existing forecasting models of inflations expectations and bond prices may be improved

by incorporating information contained in commodity market interest.

4.2. Currency Market Interest

The previous section showed that commodity market interest predicts commodity-price fluc-
tuations. This section documents an analogous relation between currency market interest
and exchange-rate fluctuations. The economic rationale for why currency market interest
predicts exchange-rate fluctuations is analogous to our hypothesis for commodity markets.
A strong U.S. economy leads to inflation and consequently depreciation of the U.S. dollar
relative to foreign currencies.® Suppose importers expect high future demand, and in re-
sponse, enter currency futures markets to hedge risk arising from high anticipated imports.
Insofar as this good news about the U.S. economy diffuses gradually in currency markets,
rising open interest predicts high returns on being long foreign currencies. In Section 5, we
develop a simple model of futures pricing with gradual information diffusion to formalize

this relation between open interest and returns in futures markets.

6More formally, a positive U.S. productivity shock leads to depreciation of the U.S. dollar relative to
foreign currencies in a standard Ricardian model of bilateral trade (Backus, Kehoe, and Kydland, 1994).
The intuition for this result is that a positive U.S. productivity shock makes goods produced by the U.S.
relatively abundant, so that the price of these goods must fall relative to the price of goods produced by
foreign countries.
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Table 8 tests whether changes in currency market interest predict currency returns. In
column (1), we first estimate a benchmark specification in which the predictor variables
are the short rate, the yield spread, and currency basis (i.e., the forward discount). The
short rate and the yield spread have little forecasting power for currency returns. However,
currency basis predicts currency returns with a coefficient of —0.24 and a ¢-statistic of —1.44.
This means that a standard deviation increase in currency basis decreases expected currency
returns by 0.24% per month. By the covered interest-rate parity, currency basis is the
difference in interest rates between the U.S. and foreign countries. Therefore, the negative
coefficient means that when the U.S. interest rate is low relative to the rest of the world,
foreign currencies are expected to appreciate relative to the U.S. dollar. This failure of
the uncovered interest-rate parity is the so-called “forward-discount puzzle” in international
finance.

In column (2) of Table 8, we introduce changes in currency market interest to examine its
incremental forecasting power for currency returns. Currency market interest enters with a
coefficient of 0.35 and a t-statistic of 2.53. This means that a standard deviation increase in
currency market interest increases expected currency returns by 0.35% per month. Figure 5
is a visual representation of this regression result. Throughout the sample period, changes in
currency market interest tend to lead changes in currency returns, except perhaps for a period
in the 1990s. The coefficient for currency market interest is larger in economic magnitude
than that for currency basis. Moreover, the inclusion of currency market interest increases
the R? of the forecasting regression from 2.01% to 4.59%. These finding suggests that
currency market interest is a more important determinant of exchange rates than currency
basis.

In column (3) of Table 8, we introduce past currency returns to the benchmark specifi-
cation and find that they enter with a coefficient of 0.25 and a t¢-statistic of 1.56. In other
words, there is some evidence for momentum in the time series currency returns, but one

that is weaker than that for commodity returns. In column (4), we find that currency market
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interest weakens the forecasting power of currency returns in a horse race between these two
variables. Currency market interest enters with a coefficient of 0.30 and a t-statistic of 2.18,
while currency returns enter with a statistically insignificant coefficient of 0.12.

In column (5) of Table 8, we introduce currency market imbalance to the benchmark
specification and find that it enters with a coefficient of 0.23 and a t¢-statistic of 1.97. The
sign of this coefficient is consistent with the theory of backwardation, which implies that
high hedging demand should predict high returns on being long futures. In column (6),
we find that currency market interest drives out the forecasting power of currency market
imbalance in a horse race between these two variables. Currency market interest enters with
a coefficient of 0.31 and a t-statistic of 2.29, while currency market imbalance enters with a
statistically insignificant coefficient of 0.14.

In column (7) of Table 8, we introduce the Chicago Fed National Activity Index to the
benchmark specification and find that it enters with a coefficient of 0.30 and a t-statistic
of 1.35. The sign of this coefficient is consistent with the hypothesis that a strong U.S.
economy leads to inflation and consequently depreciation of the U.S. dollar relative to foreign
currencies. In column (8), we find that currency market interest drives out the forecasting
power of the Chicago Fed National Activity Index in a horse race between these two variables.
Currency market interest enters with a coefficient of 0.31 and a ¢-statistic of 2.29, while the
Chicago Fed National Activity Index enters with a statistically insignificant coefficient of

0.22.

4.3. Bond Market Interest

Table 9 tests whether changes in bond market interest predict bond returns. In column (1),
we first estimate a benchmark specification in which the predictor variables are the short
rate and the yield spread. The short rate enters with a statistically insignificant coefficient
of 0.20. However, the yield spread is a powerful predictor of bond returns with a coefficient

of 0.34 and a t¢-statistic of 2.39.
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In column (2) of Table 9, we introduce bond market interest and find that it enters
with a coefficient of —0.31 and a t¢-statistic of —1.91. This means that a standard deviation
increase in bond market interest decreases expected bond returns by 0.31% per month. To
make sense of the sign of this coefficient, recall from Table 5 that bond market interest is
positively correlated with the Chicago Fed National Activity Index. A high Chicago Fed
National Activity Index signals inflation, which is bad news for bonds.

In columns (3) and (4) of Table 9, we find that past bond returns do not have forecasting
power for future bond returns. Similarly, in columns (5) and (6), we find that bond market
imbalance does not have forecasting power for bond returns. In column (7), we introduce
the Chicago Fed National Activity Index to the benchmark specification and find that it
enters with a coefficient of —0.33 and a ¢-statistic of —2.03. In column (8), we find that the
Chicago Fed National Activity Index slightly weakens the forecasting power of bond market
interest in a horse race between these two variables. Given that bond market interest and
the Chicago Fed National Activity Index both signal inflation, these results are consistent

with our hypothesis.

4.4. Stock Market Interest

Table 10 tests whether changes in stock market interest predict stock returns. Column (1)
is our benchmark specification in which the predictor variables are the short rate, the yield
spread, and the dividend yield. None of these variables, which are known to predict stock
returns, are statistically significant in our sample period of 1984 to 2008. This is perhaps not
surprising given that stock returns are notoriously difficult to predict, especially in a short
sample period that includes the unusual stock market behavior in the late 1990s. Hence, the
results that follow for stock market interest should be interpreted with this caveat in mind.

In column (2) of Table 10, we introduce stock market interest to our benchmark specifi-
cation and find that it enters with a coefficient of 0.38 and a ¢-statistic of 1.38. This means

that a standard deviation increase in stock market interest increases expected stock returns
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by 0.38% per month. Although this coefficient is not statistically significant in this sample
period, the economic magnitude of the coefficient is comparable to that for the short rate,
the yield spread, and the dividend yield.

In columns (3) and (4) of Table 10, we find that past stock returns do not have forecasting
power for future stock returns. In column (5), we introduce stock market imbalance to our
benchmark specification and find that it enters with a coefficient of —0.45 and a t-statistic of
—1.79. In column (6), we find that stock market interest enters with a coefficient of 0.50 and
a t-statistic of 1.76 in a specification that controls for stock market imbalance. In column
(7), we introduce the Chicago Fed National Activity Index to our benchmark specification
and find that it enters with a coefficient of 0.73 and a ¢-statistic of 2.03. In column (8), we
find that the Chicago Fed National Activity Index weakens the forecasting power of stock
market interest in a horse race between these two variables.

Overall, our findings for currency, bond, and stock markets mirror those for commodity
markets. The key finding in each market is that open interest is an important predictor of
returns, even after controlling for a number of conventional predictors. In the next section, we

turn to explaining this robust relation between open interest and returns in futures markets.

5. A Model in which Futures Market Interest Predicts
Returns

We now develop a simple model of futures pricing that explains why open interest can be
a better predictor of asset-price fluctuations than past asset prices or the direction of the
futures market imbalance between hedgers and speculators. The two key assumptions of our
model are delayed reaction to news by some market participants and a downward-sloping
demand curve that arises from limited risk-bearing capacity. As discussed in the introduction,
there is now a large literature that documents evidence for gradual information diffusion as

well as downward-sloping demand curves in financial markets. For expositional purposes,
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the underlying asset in our model is a commodity. The economics of the model would be
the same if the underlying asset were a currency, bond, or stock as long as there is hedging

demand that arises from economic expansion.

5.1. Economic Environment

There are three periods indexed as t = 0,1,2. The riskless interest rate is constant and
normalized to zero. There is a spot market for a commodity in period 2, and there is a
futures contract on the same commodity that is traded in periods 0 and 1. Let S5 denote
the spot price of the commodity in period 2. We assume that the spot price is exogenous
and stochastic, and that there is elastic demand at the realized spot price in period 2. In
period 1, the economy can be in one of two states, which we call “up” and “down”. In the
up state, the spot price in period 2 is distributed as Sy ~ N(SY, 0?). In the down state, the
spot price in period 2 is distributed as Sy ~ N(SP, ¢?). There is relatively high demand for
the commodity in the up state so that SY > SP. As of period 0, the probability that the

economy will be in the up state in period 1 is 7 = 0.5. Note that

Eo[Ss] =nSV + (1 — m)SP = 5, (3)

Varg(Ss) =02 + 7SY2 + (1 — 1)8P? — S2, (4)

In period 1, there are producers that commit to production of the commodity for delivery
in period 2. Alternatively, there are producers that commit to use the commodity as an input
for production in period 2. The producers know the state of the economy in period 1 (i.e.,
whether it is up or down), but they still face uncertainty about the spot price in period 2
(captured by 0?). Let YV denote the quantity of the commodity that the producers commit
to producing (or buying) in the up state. Let Y2 denote the quantity of the commodity that
the producers commit to producing (or buying) in the down state. In each state, Y > 0 if

the commodity is an output for the producers, and Y < 0 if the commodity is an input. We
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make a natural assumption that there is relatively more demand for the commodity in the
up state so that |[YV] > |YP|. We normalize Y? = 0 to simplify notation.

The producers are infinitely risk averse and would like to hedge all uncertainty about
the spot price. They can do so by entering the futures market in period 1. Let F; denote
the futures price in period t on a futures contract that matures in period 2. The producers
choose the optimal futures position D} to minimize the variance of their total profit from

production and hedging activity:

I%ipn Var (S2Y + (Se — F1)DY). (5)
1
The producers can perfectly hedge all uncertainty by choosing D} = —Y. Note that the
producers go short futures if the commodity is an output, and they go long futures if the
commodity is an input. The producers are active in the futures market only in the up state
since DY = —YP = 0 in the down state. Otherwise, the producers do not participate in the
futures market.

In addition to the producers, there are two groups of investors in the futures market.
The first group consists of “active” one-period investors, who have mass A € (0,1) in the
population of investors. They have the usual mean-variance objective function with risk-
aversion parameter . These investors are active in the sense that they are fully aware of
the probability distribution for S5 at each point in time. In particular, they know the state
of the economy in period 1. The active investors choose the optimal futures position Dy in
periods t = 0, 1 to maximize their objective function. Their optimal futures position is given

by the usual mean-variance demand function:

. B[R - F]
¢ ’}/V&rt(FtJrl — Ft)

(6)

The second group consists of “inactive” one-period investors, who have mass 1 — A in the

population of investors. They also have a mean-variance objective function with risk-aversion
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parameter v. The key modeling assumption is that these inactive investors under-react to
news about the state of the economy. Specifically, they are not aware of the state of the
economy in period 1, so that their subjective distribution of Sy in period 1 is the same as
their prior about Sy in period 0. The inactive investors choose the optimal futures position
D! in periods t = 0,1 to maximize their objective function. Their optimal futures position

is given by the mean-variance demand function:

. S—-F
b ’}/V&ro(SQ) '

5.2. Equilibrium Futures Prices

We now solve for the equilibrium futures price in period 1. The market clearing condition

in period 1 is
AD¢ + (1 = \)D: + D} = 0. (8)
Substituting the demand functions, the futures price in the up state is
wiyotY'V

FlewlSU%—(l—wl)g—f, (9)

where

)\V&I‘o(SQ)
= ) 10
1 AVarg(S2) + (1 — X)o? (10)
The futures price in the down state is
FP = 0w SP 4+ (1 —w)S. (11)

We now work backwards to solve for the equilibrium futures price in period 0. The
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market clearing condition in period 0 is

AD§ + (1 —N\)Dj = 0. (12)

Substituting the demand functions, the futures price is

2y U
Fy = wo (S - %) + (1 — wp)S, (13)

where
Wo /\VELI‘()(SQ) (14)

"~ AVarg(Sy) + (1 — A\)Varg(Fy)’

We now make two key observations about the model. The first observation is that the
futures price in the up state is higher than that in the down state if hedging demand is
sufficiently low. More formally, FV > FP if

A(SU — §P)

Yy < 2
YO

(15)

The intuition for this result is straightforward. In the up state, good news about the economy
leads to a high futures price in the absence of hedging demand by the producers. In the
presence of hedging demand, however, the producers put a downward pressure on the futures
price when YV > 0. Because the investors have limited risk-bearing capacity (captured by
v0?), hedging demand can completely offset the impact of good news, leading to a low futures
price.

The second observation is that open interest in the up state is always higher than that
in the down state due to hedging demand by the producers. In the up state, the active

investors are the only ones to go long futures if YV > 0, while both the active investors and
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the producers go long futures if YV < 0. Therefore, open interest in the up state is

y ) ADg = 2GS gy Y it YU > 0 "
1 _ .
AD§ + DY = 2229 (1 )V i YU <

In the down state, the inactive investors are the only ones to go long futures. Therefore,

open interest in the down state is

0P — (1- npi = A=@)(§=57) (17)

yo?

Note that OV > OP since SU — S =S — SP (implied by 7 = 0.5). Importantly, this is true
regardless of the direction of hedging demand (i.e., whether YV > 0 or YV < 0).

Define the return on going long futures from period 0 to 1 as Ry = Fy — F. Similarly,
define the return on going long futures from period 1 to 2 as Ry = Sy — F;. The expected

return on futures from period 1 to 2 is

(1—w)(SY —9)+ @Y% i the up state
Ei[Ry] = ~ g . (18)
—(1 —wy)(S —SP) in the down state

The expected return is higher in the up state than in the down state if

1= U _ QD
vy > N wl)(i 57 (19)
wiyo

Note that this condition is trivially satisfied when Yy > 0 (i.e., the commodity is an output
for the producers). In what follows, we assume that this condition is satisfied, which is the

empirically relevant case. We are now ready to state our main result.

Proposition 1. If Y < MSY — SP)/(vo?), high return Ry signals high expected return
E [Rs]. Otherwise, high return signals low expected return. High change in open interest

01 — Og always signals high expected return, regardless of the direction of hedging demand
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(i.e., whether YU >0 or YV <0).

When hedging demand is sufficiently low or negative, a high return signals good news
about the economy. Therefore, we would observe positive serial correlation in returns due
to under-reaction by the inactive investors. When hedging demand is sufficiently high, how-
ever, the return can be low in response to good news about the economy. Consequently, past
returns are not a reliable signal of future returns because the sign of the serial correlation de-
pends on the importance of hedging demand. In contrast, high open interest unambiguously
signals good news about the economy and therefore high expected returns. Interestingly, the
direction of hedging demand does not matter, that is, whether producers go long or short
futures to hedge the economic expansion. Our model is therefore distinct from traditional
theories of futures market in which the direction of hedging demand matters for expected

returns (Keynes, 1923; Hicks, 1939).

6. Conclusion

This paper showed that open interest in futures markets is highly pro-cyclical and predicts
asset prices in different financial markets, even after controlling for conventional predictors
that include past prices. Most notably, commodity market interest is a more powerful
predictor of commodity prices than past prices, and currency market interest is a more
powerful predictor of exchange rates than the forward discount. These findings are entirely
new and surprising since one might have expected that open interest is a non-directional
variable that is uncorrelated with macroeconomic activity, inflation, and asset prices. We
offer a simple explanation for the empirical findings based on gradual information diffusion
and downward-sloping demand curves in financial markets.

Commodity prices are very volatile and arguably the least predictable component of the
consumer price index. Therefore, our findings on the predictability of commodity prices have

broader implications for the large macro literature on inflation forecasting. Macroeconomists
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have already known for some time that asset prices can be useful for forecasting (Stock and
Watson, 2003). These forecasting models generally assume that asset prices contain timely
information about macroeconomic activity and inflation expectations. However, our findings
suggest that asset prices initially under-react to news about macroeconomic activity and
inflation expectations, which are better captured by commodity market interest. Our work
suggests a new approach to inflation forecasting, in which commodity market interest may

be fruitfully used to improve forecasting power of existing models.

33



References

Backus, David K., Patrick J. Kehoe, and Finn E. Kydland. 1994. “Dynamics of the Trade
Balance and the Terms of Trade: The J-Curve?” American Economic Review 84 (1):84—

103.

Bessembinder, Hendrik and Kalok Chan. 1992. “Time-Varying Risk Premia and Forecastable

Returns in Futures Markets.” Journal of Financial Economics 32 (2):169-193.

Campbell, John Y. 1987. “Stock Returns and the Term Structure.” Journal of Financial

Economics 18 (2):373-399.

Chang, Eric C. 1985. “Returns to Speculators and the Theory of Normal Backwardation.”
Journal of Finance 40 (1):193-208.

Chen, Yu-Chin, Kenneth S. Rogoff, and Barbara Rossi. 2010. “Can Exchange Rates Forecast
Commodity Prices?” Quarterly Journal of Economics 125 (3):1145-1194.

Commodity Exchange Authority. 1964-1972. Commodity Futures Statistics. Washington,

DC: United States Department of Agriculture.

Commodity Futures Trading Commission. 1972-1985. Commitments of Traders in Com-

modity Futures. New York.

De Long, J. Bradford, Andrei Shleifer, Lawrence H. Summers, and Robert J. Waldmann.
1990. “Noise Trader Risk in Financial Markets.” Journal of Political Economy 98 (4):703—
738.

Fama, Eugene F. and Kenneth R. French. 1989. “Business Conditions and Expected Returns

on Stocks and Bonds.” Journal of Financial Economics 25 (1):23-49.

Fama, Eugene F. and G. William Schwert. 1977. “Asset Returns and Inflation.” Journal of

Financial Economics 5 (2):115-146.

34



Gourinchas, Pierre-Olivier and Aaron Tornell. 2004. “Exchange Rate Puzzles and Distorted

Beliefs.” Journal of International Economics 64 (2):303-333.

Hicks, John R. 1939. Value and Capital: An Inquiry into Some Fundamental Principles of

Economic Theory. Oxford: Claredon Press.

Hong, Harrison and Jeremy C. Stein. 1999. “A Unified Theory of Underreaction, Momentum

Trading, and Overreaction in Asset Markets.” Journal of Finance 54 (6):2143-2184.

. 2007. “Disagreement and the Stock Market.” Journal of Economic Perspectives

21 (2):109-128.

Keynes, John M. 1923. “Some Aspects of Commodity Markets.” Manchester Guardian

Commercial 13:784-786.

Mankiw, N. Gregory and Ricardo Reis. 2002. “Sticky Information Versus Sticky Prices: A
Proposal to Replace the New Keynesian Phillips Curve.” Quarterly Journal of Economics

117 (4):1295-1328.

Merton, Robert C. 1973. “An Intertemporal Capital Asset Pricing Model.” FEconometrica
41 (5):867-887.

Shleifer, Andrei. 1986. “Do Demand Curves for Stocks Slope Down?” Journal of Finance

41 (3):579-590.

Stock, James H. and Mark W. Watson. 1999. “Forecasting Inflation.” Journal of Monetary

Economics 44 (2):293-335.

. 2003. “Forecasting Output and Inflation: The Role of Asset Prices.” Journal of

Economic Literature 41 (3):788-829.

Working, Holbrook. 1949. “The Theory of Price of Storage.” American Economic Review
39 (6):1254-1262.

35



Table 1: Commodity Market Futures
This table lists the 30 commodity futures included in our analysis, for which futures and
spot prices are available through the Commodity Research Bureau. The futures contracts are
traded on the Chicago Board of Trade (CBOT), the Chicago Mercantile Exchange (CME),
the Intercontinental Exchange (ICE), and the New York Mercantile Exchange (NYMEX).
The sample starts in December 1964, after which prices are available for many commodities.

Sector Commodity Exchange First Observation
Futures Price ~ Commitments
of Traders
Agriculture Butter CME September 1996 May 1997
Cocoa ICE December 1964 July 1978
Coffee ICE August 1972 July 1978
Corn CBOT December 1964 December 1964
Cotton ICE December 1964 December 1964
Lumber CME March 1970 July 1978
Oats CBOT December 1964 December 1964
Orange juice ICE May 1967  January 1969
Rough rice CBOT August 1986 October 1986
Soybean meal CBOT December 1964 December 1964
Soybean oil CBOT December 1964 December 1964
Soybeans CBOT December 1964 December 1964
Sugar ICE December 1964 July 1978
Wheat CBOT December 1964 December 1964
Energy Crude oil NYMEX March 1983 April 1983
Gasoline NYMEX  December 1984 December 1984
Heating oil NYMEX  November 1978 October 1980
Natural gas NYMEX April 1990 April 1990
Propane NYMEX August 1987 August 1987
Livestock Broilers CME February 1991 March 1991
Feeder cattle CME March 1972 December 1975
Lean hogs CME February 1966 July 1968
Live cattle CME December 1964 July 1968
Pork bellies CME December 1964 July 1968
Metals Aluminum NYMEX  December 1983 January 1984
Copper NYMEX  December 1964 December 1982
Gold NYMEX  December 1974 December 1982
Palladium NYMEX January 1977 July 1978
Platinum NYMEX March 1968 July 1978
Silver NYMEX  December 1964 December 1982
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Table 2: Currency, Bond, and Stock Market Futures
This table lists the 8 currency, 10 bond, and 14 stock futures included in our analysis, for
which futures and spot prices are available through the Commodity Research Bureau. The
futures contracts are traded on the Chicago Board of Trade (CBOT), the Index and Option
Market (IOM), the Intercontinental Exchange (ICE), the International Monetary Market
(IMM), and the Kansas City Board of Trade (KCBT). The sample starts in December 1982
because the Commitments of Traders in Commodity Futures were not available between
January and November 1982, and these futures markets were small prior to that date.

Market

Instrument

Exchange

First Observation

Futures Price

Commitments
of Traders

Currency Australian dollar

Bond

Stock

British pound

Canadian dollar

Deutsche mark

Euro

Japanese yen

New Zealand dollar

Swiss franc

30-day federal funds

1-month Eurodollar

3-month Eurodollar

3-month U.S. Treasury bill
2-year U.S. Treasury note
5-year U.S. Treasury note
5-year U.S. Treasury note swap
10-year U.S. Treasury note
10-year U.S. Treasury note swap
30-year U.S. Treasury bond
Dow Jones Industrial Index
Major Market Index
NASDAQ 100 Index
NASDAQ 100 Index E-Mini
NYSE Composite Index
Russell 2000 Index

Russell 2000 Index E-Mini
S&P 400 MidCap Index

S&P 400 MidCap Index E-Mini
S&P 500 Barra Value Index
S&P 500 Barra Growth Index
S&P 500 Index

S&P 500 Index E-Mini
Value-Line Arithmetic Index

IMM
IMM
IMM
IMM
IMM
IMM
IMM
IMM
CBOT
IMM
IMM
IMM
CBOT
CBOT
CBOT
CBOT
CBOT
CBOT
CBOT
IOM
IOM
IOM
ICE
IOM
IOM
IOM
IOM
IOM
IOM
IOM
IOM
KCBT

January 1987
December 1982
December 1982
December 1982

May 1998
December 1982
May 1997
December 1982
October 1988
May 1990
December 1982
December 1982
June 1990
May 1988
June 2002
December 1982

October 2001
December 1982

October 1997

August 1985

April 1996
June 1999
December 1982
February 1993
November 2001
February 1992

January 2002
November 1995
November 1995

April 1982
September 1997
August 1983

January 1987
December 1982
December 1982
December 1982

January 1999
December 1982

January 1999
December 1982

October 1988

May 1990
December 1982
December 1982

June 1990

May 1988

February 2003
December 1982
November 2001
December 1982

October 1997

October 1991

April 1996

June 1999
December 1982

February 1993
August 2002
February 1992
November 2002

April 1996
December 1995

October 1983
September 1997

October 1983
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Table 7: Predictability of Bond Returns and Changes in the Short Rate by Commodity
Market Interest

In Panel A, we test the predictability of returns on the 10-year U.S. Treasury note. We regress
monthly excess returns over the 1-month T-bill rate onto 1-month lags of the predictor
variables. In Panel B, we test the predictability of changes in the 1-month T-bill rate.
The table reports standardized coefficients with heteroskedasticity-consistent t-statistics in
parentheses. The sample period is 1966:1-2008:12.

Predictor Variable (1) (2) (3) (4) (5) (6)
Panel A: Bond Return
Short rate 0.20 0.14 0.16 0.13 0.19 0.14
(1.26) (0.79) (0.98) (0.72) (1.19) (0.77)
Yield spread 0.49 0.38 0.38 0.34 0.47 0.38
(3.41) (2.63) (2.57) (2.33) (3.14) (2.42)
Commodity market interest -0.32 -0.28 -0.33
(-3.14) (-2.40) (-3.09)
Commodity returns -0.23  -0.09
(-1.88) (-0.60)
Chicago Fed Index -0.21  -0.06
(-1.74) (-0.48)
R* (%) 3.15 4.26 3.96 4.35 4.03 4.66
Panel B: Change in Short Rate
Yield spread 0.06 0.07 0.11 0.10 0.07 0.08
(1.24)  (1.46) (2.19) (1.99) (1.47) (1.53)
Commodity market interest 0.12 0.08 0.09
(3.28) (1.71) (2.64)
Commodity returns 0.13 0.08
(3.53)  (1.60)
Chicago Fed Index 0.12 0.09
(3.11)  (2.27)
R* (%) 0.76 3.98 3.88 4.92 3.96 5.68
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Figure 1: Open Interest in Commodity Futures by Sector
This figure shows the share of dollar open interest in commodity futures that each sector
represents. The sample period is 1965:1-2008:12.
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Figure 2: Commodity Market Interest and the Chicago Fed National Activity Index
This figure shows the 12-month geometric average of the growth rate of commodity market
interest. It also shows the Chicago Fed National Activity Index, which is a weighted average
of 85 monthly indicators of U.S. economic activity. The sample period is 1965:12-2008:12.
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Figure 4: Commodity Market Interest and Returns
This figure shows the 12-month geometric average of the growth rate of commodity market
interest. It also shows the 12-month geometric average of returns on a portfolio of fully
collateralized commodity futures, equal-weighted across agriculture, livestock, energy, and
metals. The sample period is 1965:12-2008:12.
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