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Default Premiums in Commodity
Markets: Theory and Evidence

WARREN BAILEY and EDWARD NG*

ABSTRACT

We model the effect of nonperformance risk on forward and futures pricing and look
for evidence of nonperformance risk in precious metals futures prices from the
“Hunt Brothers” episode. Changes in default premiums are measured and related
to the sequence of events in the metals markets during this period. Results suggest
first that ex ante costs of nonperformance can be a significant, priced factor in
commodity markets and second that the arrival of new information is often associ-
ated with changes in these costs. The evidence has implications for both theoretical
and empirical research on commodity markets.

ORGANIZED COMMODITY MARKETS OFFER traders an efficient medium in which
to execute their hedging and speculative strategies. In particular, the mar-
kets have developed mechanisms that reduce the costs of nonperformance,
which would be substantial in the absence of an organized exchange. Devices
such as margin requirements, position limits, daily marking-to-market, price
limit moves, and the clearinghouse reduce the expected costs of distress and
default in commodity markets.!

While organized exchanges greatly reduce expected costs of nonperfor-
mance, they do not eliminate such costs. Throughout the history of organized
futures trading, there have been many instances of markets collapsing, or
coming to the brink of collapse, after a period of unusual trading activity.
The most prominent example in recent times is the near-collapse of the New
York City Commodity Exchange (COMEX) silver futures market in 1980
after a period of heavy buying activity by members of the Hunt family of
Texas. More recently, the palm oil futures market in Malaysia (1984), the tin
market in London (1985), stock index futures markets in Hong Kong (1987)
and Brazil (1989), the soybean market in Chicago (1989), the bond futures

*Johnson Graduate School of Management, Cornell University, Ithaca, NY 14853-4201, and
Department of Finance and Banking, National University of Singapore, 10 Kent Ridge Crescent,
Singapore 0511. We are grateful to Michael Brennan, Peter Carr, K. C. Chan, Margaret Forster,
David Hirshleifer, Eric Jacquier, Robert Jarrow, Laura Kodres, Larry Lang, Joseph Lim, Francis
Longstaff, Maureen O’Hara, George Emir Morgan, Paul Seguin, Seymour Smidt, Rene Stulz,
Ralph Walkling, an anonymous referee, and seminar participants at Ohio State, the Cleveland
Fed, National University of Singapore, Maryland, University of Southern California, Cornell,
and Syracuse for helpful discussions and comments on earlier drafts. Michael Geregach, Irene
Ling, Chi-June Kao, and Simon Yen provided able research assistance.

1See Anderson (1984), Brennan (1986b), and Forster (1988) for a discussion of commodity
market features.
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market in New Zealand (1989), and the silk futures market in Japan (1990)
have experienced episodes which threatened the solvency of traders, brokers,
financial institutions, clearing members of the exchange, or the exchange
clearinghouse itself. In some cases, these episodes resulted in temporary or
permanent market closings along with massive bailouts of distressed traders
or institutions by banks or government agencies. Sometimes nonperformance
costs resulted not from the demise of the entire market but from the insol-
vency of a particular member firm of the exchange. Examples include the
Maine potatoes case (1976) and the Volume Investors case (1985) where a
single customer’s default on a large margin call led to the seizure of all
accounts of the approximately 100 investors trading COMEX gold futures
through the firm. In each such instance of futures market distress, investors,
exchange members, and other parties faced potential costs of revoked con-
tracts, litigation, unpaid margin calls, and the inability to continue to trade
or close out existing positions. Legal remedies have not always compensated
innocent parties fully.2

While instances of commodity market failure are uncommon, the potential
for nonperformance exists in all commodity exchanges. In an efficient mar-
ket, a premium incorporated into the prices at which contracts trade compen-
sates for the expected costs of nonperformance. For example, a forward
contract on which the buyer might default will change hands with a premium
added to the default-free forward price to compensate the seller for default
risk. A forward contract on which the seller might default will change hands
with a premium subtracted from the default-free forward price to compensate
the buyer for default risk. Determining the sign of the premium is more
complex if there is a chance that either side of the contract will default. In
the case of an organized market, the nonperformance risk associated with
brokers, clearing members of the exchange, and the exchange clearinghouse
itself is affected by the actions of large traders. Changes in the default
premium occur as information arrives and market participants update their
beliefs about expected costs of nonperformance.

A time-varying premium for nonperformance risk can be significant for
both theoretical and empirical research on forward and futures markets. Cox,
Ingersoll, and Ross (1981) and Richard and Sundaresan (1981) value com-
modity contracts in general equilibrium settings with utility-maximizing
economic agents while Rolfo (1980), Marcus and Modest (1984), and Hirsh-
leifer (1988) examine optimal hedging and production decisions. The conclu-
sions of these authors can change if their models are altered to include
imperfect performance guarantees and economic agents who may rationally
decide to default on contracts. Numerous authors present empirical tests of

2In the Hunt brothers episode, some creditors were obliged to settle for oil and gas properties,
rather than the cash they were owed. In the London tin case, a U.K. court upheld the exchange’s
decision to settle outstanding contracts at prices considerably lower than the transacted price. In
the Maine potatoes case, a delivery default was settled in cash almost a year after the incident.
In the Volume Investors case, it was many months before frozen assets of nondefaulting
investors were released.
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the ability of storage, forecast, or equilibrium risk-return models to explain
futures prices.® Evidence from such tests may be affected by the presence of a
time-varying default premium in some observed futures prices.

This paper uses option pricing principles and data from the ‘“Hunt Broth-
ers” period in U.S. metals futures markets (1979 to 1980) to examine the
impact of ex ante nonperformance costs on commodity contract prices. First,
we present a model that shows how nonperformance risk can cause commod-
ity contract prices to differ from equilibrium default-free prices. We find that
relatively large nonperformance risk on the long (short) side of a contract
induces a positive (negative) default premium in the contract price. We also
find that periodic resettlement of a futures contract does not reduce its
nonperformance risk to that of a one period forward contract. Second, we
develop a method for measuring changes in default premiums impounded in
futures prices. Series of default premium changes are estimated for the
period when the Hunt brothers were active in the COMEX silver market.
Following the event study methodology common in corporate finance studies,
these changes are related to the sequence of information events during the
period.

Our results contribute to the literature on the valuation of commodity
contracts and the efficiency of commodity markets in several respects.?
Furthermore, the study of cataclysmic events in futures markets serves the
same purpose as the “October 1987 stock market literature in increasing
understanding of how markets for risky assets function.® Above all, the paper
highlights the previously unexplored default premium component of the
commodity contract basis, an unusual but significant factor in commodity
contract markets. The paper is organized as follows. Section 1 presents a
model of commodity contract pricing under default risk. Section 2 details the
empirical methodology and the dataset, then presents and interprets empiri-
cal evidence. Section 3 is a summary and conclusion.

1. A Model of the Default Premium

Kane (1980) suggests that a forward contract price can be thought of as
equaling the default-free contract price plus the value of the purchaser’s
option to default on the contract minus the value of the seller’s option to
default on the contract. Johnson and Stulz (1987) employ option-pricing
techniques to value what they call a “vulnerable” option, that is, an option
on which the writer might default. This section presents a simple model

3See, for example, Dusak (1973), Bodie and Rosansky (1980), Jagannathan (1985), Hansen and
Hodrick (1980), Hsieh and Kulatilaka (1982), Brennan (1986a), and Fama and French (1987).
Brennan (1986a) notes that his empirical analysis of silver futures prices may be confounded by
“the very real risk of default. . . occasioned by the Hunt brothers incident . ..”

4Several authors have studied the efficiency with which commodity markets incorporate new
information. See Draper (1984), Roll (1984), Bhattacharya (1986), and Cornell and French
(1986).

%See, for example, Harris (1989) and Blume, MacKinlay, and Terker (1989).
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which illustrates the effect of default risk on forward and futures prices. The
model indicates that the periodic resettlement feature of futures contracts
reduces the default risk of a futures contract relative to an otherwise identi-
cal forward contract. However, the model also shows that the default risk of a
futures contract exceeds that of a short maturity forward contract.

We adopt the binomial model and -notation of Cox, Ross, and Rubinstein
(1979). The underlying state variable is the price of a risky asset which, for
simplicity, is assumed to pay no dividend or convenience yield.® Time is
divided into subperiods during each of which the price S of the risky asset
may either grow at the rate u or decline at the rate d = 1/u. Letting r
represent one plus the riskless rate of interest, the assumed stochastic
process for S implies an equivalent risk neutral probability measure in which
the probability p of an increase in S over one period equals r — d/u — d.

We solve for prices of forward and futures contracts which mature in one
and three time periods.” In pricing a particular type of contract, it is assumed
that exactly one contract is outstanding, the long side of the contract has
finite wealth W, and the short side has infinite wealth.® With a forward
contract, default occurs if, at maturity, the contract payoff is less than minus
the wealth of the long trader. With a three period futures contract, we
assume that the contract is resettled to changes in the cash price at the end
of the first and second periods.® Thus, long-side wealth changes as variation
margin is added or subtracted over the life of the contract. Default occurs
when the long side cannot meet variation margin calls at the end of the first
or second period or defaults on the terminal payment due at the end of the
third period. In case of either forward or futures default, we assume the long
side transfers its wealth to the short side. To solve for the initial forward or
futures price, we note that such contracts require no initial cash flow.

5The convenience yield is the certainty-equivalent of the stream of benefits earned by the
owner of a spot inventory of a commodity but not earned by the owner of a forward (or futures)
contract written on the commodity. The convenience yield is affected by output, price, invento-
ries, and the equilibrium risk-return relationship in the economy. If, for example, output
declines, then price rises, inventories decline, and the benefit from owning an inventory (the
convenience yield) rises. See Brennan (1958), Brennan and Schwartz (1985), and Brennan
(1986). The convenience yield also reflects the value of a cash inventory given a “squeeze” in the
futures market.

"In this model, periodic resettlement of futures implies that the path of S is important
because it determines the path of a trader’s wealth and, thus, the likelihood of default on a
variation margin call. We restrict the analysis to a small number of time periods because the
number of branches in a path-dependent binomial tree increases exponentially with the number
of time periods.

81t is straightforward to extend the model to finite wealth on both sides of the contract. Also,
note that the economic setting can be modified such that finite wealth does not preclude classical
no-arbitrage valuation solutions. See Heath and Jarrow (1987). We may also think of the wealth
of clearing members, the clearinghouse, and other guarantors as supplementing the wealths of
traders and thus affecting the likelihood and cost of a default.

9Given only two traders and one contract, our model admits a variety of noncompetitive
solutions in which the path of the futures price and the path of W are jointly determined. Our
simple resettlement procedure allows us to examine the risk reduction which periodic resettle-
ment achieves relative to the single terminal settlement of a forward contract.
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Therefore, the initial contract price must be set so that the value of the
contract payoffs is zero.

Because we use a numerical valuation procedure, we cannot solve explic-
itly for the equilibrium initial contract price, but we search iteratively for the
price which equates the value of the contract payoffs to zero. For example,
the initial value » of the long position in a default-vulnerable forward
contract is:

v=[p -max{u-S—f, - W}+(1-p) max{d-S-f - W}/r (1)

where f is the forward price. We solve for the value of f which sets » to zero.
In addition to pricing default-vulnerable one and three period forward con-
tracts and three period futures contracts, we compute prices for correspond-
ing default-free contracts. The default premium for a particular contract is
measured as the contract price minus the price for the otherwise identical
default-free contract. Though we cannot obtain explicit comparative statics
given the numerical solution technique, we vary parameter values to get a
sense of how the default premium responds to changes in long side wealth
and spot price volatility.

Figure 1 plots some of the resulting default premium values. The figure
indicates that default premiums for forward contracts increase as the wealth
of the buyer decreases. The premium is uniformly larger for the longer

Non-Performance Risk Premiums
Three Period Binomial Model

30 7] 3 Period Forward

3 Period Futures

25 B 1 Period Forward
20
15
10
5
0

0.5 2.5 4.5 6.5 85 105 125 145 165 18.5
Long Investor Wealth
Default-free price is 100, u=1.1, r=1
Figure 1. Comparison of default premiums on forward and futures contracts. Default
premium equals contract price minus price of an otherwise identical default-free contract. Long

side transfers its wealth to short side when it is insufficient to meet margin calls or terminal
payoff. Short side is assumed to have infinite wealth.
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maturity contract. In comparing the premiums for forward contracts to those
for the three period futures contract, we see that the futures default premium
is always bounded above by the three period forward default premium, yet it
is also substantially larger than the one period forward default premium.
Thus, futures resettlement does not reduce default exposure to that of a one
period forward contract. The intuition is that the seller of the three period
futures contract has granted the buyer a sequence of default options.® The
buyer may survive a loss in one period only to default in a subsequent period.

The sawtooth pattern in the binomial futures default premium also high-
lights the sequence of default options the long side holds. At certain levels of
W, an increase in long wealth increases, rather than decreases, the potential
cost of default. The intuition for this result is as follows. With a small
amount of wealth, a long side default is limited to the amount that can be
lost in one time period. Given enough wealth to last beyond one period,
however, the long side may default for a greater amount in the next period.

The results point out the significant default premium which can arise in
commodity contract prices and highlight the limit to the risk reduction which
can be achieved with periodic resettlement. The complete set of prices we
have generated indicate that the default premium increases with volatility
and time to maturity and (aside from the sawtooth effect) decreases with long
side wealth. Similar effects of opposite sign are observed when it is the short
side of the contract which has finite wealth. As is the case with any option
value, a critical determinant of the size of the default premium is the ex ante
volatility of the underlying asset price. Ex ante price volatility during
distress episodes is likley to be particularly large. For example, Figure 2
plots the cash silver price during the “Hunt Brothers” period in that market.
Daily price changes of several dollars per ounce (approaching twenty percent
on some days) are frequently observed. Such an environment can cause
market participants to estimate volatility at a level which yields very signifi-
cant default premiums.

2. Empirical Evidence
2.1 Methodology

The model presented in the previous section does not include such elements
as active trading strategies for market participants, objective functions which
govern their behavior, changes in margins or position limits, or other realis-
tic factors. Nonetheless, the model motivates the basic idea that nonperfor-
mance risk can induce a premium which varies through time as the wealth of
market participants changes. We use this idea as the basis for our empirical
tests. The cash-futures basis can be thought of as a function of the interest
rate, the cost of storage, the convenience yield, and the default premium:

F(T,t) - P(¢)
P(t)

=f{r,s,c,n,T,t} (2)

19See Carr (1988) for a treatment of sequences of options in a Black and Scholes (1973) setting.
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New York Cash Silver Price
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Figure 2. Handy and Harman base price for cash silver. Data source is Reuters.

where r, s, ¢, and 7 represent the risk-free interest rate, the cost of storage,
the convenience yield, and the default premium, all expressed as annualized
rates. The cost of storage and convenience yield can be time-varying, due
perhaps to seasonals in production or consumption. The default premium
changes as the contract’s maturity decays and as traders update their beliefs
about the expected costs of nonperformance. The premium increases (de-
creases) as the probability of default by buyers increases (decreases).

We begin by estimating a time series of changes in the default premium.
We use a regression approach adapted from Brennan (1958), Brennan (1986a),
and Fama and French (1987) to produce a series of estimated default pre-
mium changes as a residual. We regress the annualized basis on the interest
rate and cash price as follows:!!

F(T,t) — P(¢)
P(t)- (T -1¢)

= Bo+ BLAr + By AP(2) + £(2). (3)

“Fama and French (1987) estimate the monthly cost of storage for precious metals (as a
percentage of spot price) is small, about 0.06% for silver and 0.03% for gold. Brennan (1986a)
uses the cash price to proxy for the level of inventories and capture the convenience yield. We
collected data on inventories of deliverable silver and gold in exchange vaults but regression
results (available on request) indicate that the explanatory power of this variable is poorer than
that of the cash price.
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The interest rate term is intended to capture the time value of money
element of the cost of storage, while the cash price term proxies for the
convenience yield. The B3, terms are regression coefficients. The estimate of
B, should be negative: as spot price rises and inventories decline, the conve-
nience yield rises and causes the futures price to fall relative to the spot
price. The regression residual £(¢) equals the sum of the default premium,
regression error in the conventional sense, and those parts of the convenience
yield and cost of storage which Ar and A P(¢) do not capture. The regression
is estimated in simple first-differenced form for two reasons. First, this
specification helps alleviate serial correlation in the regression residuals.
Second, the differencing yields a residual series which reflects the change in
the default premium, thus facilitating our empirical tests.

The computation and analysis of the series of default premium changes is
patterned after the “event study” methodology common to much finance
research. First, the coefficients of regression 3 are estimated with observa-
tions from prior to the “Hunt Brothers” episode in the silver market. Second,
the estimated parameters are used to generate a series of residuals for the
episode itself, just as an estimated ‘“market model” is used to produce stock
return residuals for an event study. Third, cumulative residuals from the
episode are plotted. Finally, residuals from several days surrounding infor-
mation events in the period are summed, then divided by the standard error
of the sum to produce a test statistic (Chen and Merville 1986):12

.tin £(i)
7(t) =/\—t— (4)
o(£)VZn + 1

where o(¢) is the estimated standard deviation of residuals, '* and (2n + 1)
is the length, in trading days, of the time period used to examine each event
and also equals the degrees of freedom of the test statistic.!* The test statistic
is computed for windows of five trading days surrounding the information

12Typical event studies aggregate cross-sectional residuals from many realizations of the same
type of event. Such tests are more powerful than those of this paper, which examine the
significance of a single realization of an information event for a single time series of residuals.
Nonetheless, there is some precedent for conducting an event study with a single residual series
or small cross section of residual series. See Ruback (1982), Hill and Schneeweis (1983), Chen
and Merville (1986), Dann and DeAngelo (1988), and Ryngaert (1988) for studies of stock prices
and Draper (1984) and Bhattacharya (1986) for studies of commodity prices.

13The standard deviation is computed with the regression residuals. The regression is com-
puted with data from prior to the Hunt Brothers period. Brown and Warner (1985) suggest that
significance tests be based on an estimate of the residual standard deviation, conditional on
being in the time period when unusual information is arriving. However, they also note that it is
not possible to derive an estimate of this conditional variance if time-series (not cross-sectional)
data are being used, as is the case in this study.

Tt is necessary to sum residuals over several days (rather than examining a single day’s
residual) because only a single time-series of residuals is being studied. Parametric test statistics
cannot be computed based on a single residual.
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events which we have identified in the Hunt Brothers period in the silver
market.

Several complications arise in implementing our procedure. First, we find
that the first-differencing of regression 3 does not eliminate autocorrelation
in the regression residuals.!® Second, futures contracts are available for
several maturities on any given day. Therefore, regressions are estimated for
each of three maturity ranges and results are reported for each. Third, spot
prices are not available from the futures markets. Following Fama and
French (1987), we use the price of the maturing futures contract as a proxy
for the spot price.'® Fourth, most information events are too closely spaced
for separate 5-day windows and are grouped within windows. Fifth, we
correct for measurement error induced by limit moves in the futures markets
as follows. On days when the futures price change reaches the limit, the
observed futures price does not equal the equilibrium futures price. The
observed basis is biased and causes the expected value of the regression
residual to differ from zero. We correct for this by assuming that the ratio of
futures to spot price on the first day prior to the limit move can proxy for the
ratio of the true futures price to the spot price on the limit day.”

A final issue is whether it is reasonable to attribute the regression residu-
als largely to changes in the default premium. We attempt to control for
convenience yield and storage cost changes by including the cash price
change in the regression. However, if some element of the convenience yield
or storage cost is not captured by our explanatory variables, it will appear in
the residuals. If certain events or time periods are associated with significant
residuals, we may erroneously conclude that the evidence supports our
default premium story, though the true cause may be unexplained changes in
the convenience yield or storage cost.

We take two approaches to remedy this potential problem. First, we
examine data from the silver futures market of the Chicago Board of Trade
(CBT), in addition to data from the COMEX market. Actions taken by the
CBT early in the Hunt Brothers episode greatly reduced the Hunt presence
in the CBT silver market, thus insulating it from the costs of a default by the
Hunts. Changes in the silver convenience yield are common to both the
COMEX and CBT price series,'® while default risk affects COMEX much
more significantly. Therefore, we extend our study to regression residuals for
the CBT silver basis and changes in the difference between the COMEX
silver basis and the CBT silver basis.

SHowever, we found that results based on this specification are similar to those produced with
more elaborate time series modeling of the residuals.

16Spot price quotes from commodity dealers may not be contemporaneous with corresponding
futures prices and may be subject to other biases and errors. At the same time, the short
maturity futures price may be a biased estimate of the spot price if it reflects a default premium.

Y"Empirical results are similar when repeated without the price limit correction.

8Note that a squeeze in one futures market affects the convenience yield in the basis of both
markets because of their common underlying cash commodity.
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Second, we note that a default threatening the COMEX silver market may
affect all the contracts COMEX offers due to their common clearinghouse. On
the other hand, the contractual arrangements of futures markets may con-
tain the default risk within the silver market. Edwards (1983), Bernanke
(1990), and Jordan and Morgan (1990) note that the responsibility of the
clearinghouse is limited to paying net margins to clearing member firms.
There is no responsibility to individual traders. Thus, the default of a large
customer within a firm or set of firms could impose costs on other traders
with accounts at those firms without requiring the clearinghouse to make
good the losses, as was the case in the Volume Investors incident. Therefore,
we also examine regression residuals for the COMEX gold futures basis for
“spillover” from the COMEX silver market. Lack of reaction in the gold
market will suggest that the consequences of a Hunt Brothers default were
expected to be confined to silver market participants.

2.2 Data

COMEX and CBT silver futures contracts are written on 5000 troy ounces
of silver while COMEX gold contracts represent 100 troy ounces of gold. All
three markets offer maturities in the current month, next 2 months, and
other months out to 2 years.!® Delivery occurs at any time in the maturity
month, but, following Fama and French (1987), empirical results assume
delivery on the first day of the month. Daily closing futures prices are
obtained for the period January 3, 1977 to April 2, 1980 from yearbooks
published by the exchanges.?’ Daily Treasury bill yields with maturity
closest to the maturity of each futures contract in the sample were obtained
from The Wall Street Journal. A chronology of events in the Hunt Brothers
episode (September 1979 through March 1980) was constructed from U.S.
C.F.T.C. (1980), Fay (1982), The Wall Street Journal, and The New York
Times. The limit move history of the markets was obtained from the ex-
changes and from U.S. C.F.T.C. (1980).

2.3 Results

Throughout this section, we look for evidence consistent with our model.
Specifically, we predict that positive (negative) residuals are associated with
events which increase (decrease) the likelihood of a Hunt Brothers default.
This should be evident not only in the COMEX silver residuals but in the
COMEX-CBT silver spread as well. The degree to which there is also a
reaction in the COMEX gold market will indicate whether a potential Hunt
default was expected to contaminate the entire COMEX market.

Table I presents results of the estimation of equation 3 for three maturity
ranges of the silver and gold futures in the sample. Most of the silver

19Beyond 2 months, the available COMEX and CBT silver maturities always differ so that a
perfect comparison is never possible.

20At some times in our sample period, COMEX and CBT closing hours have differed by as
much as 10 minutes.
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regressions are insignificant while the gold regressions show some explana-
tory power, particularly for the longer maturity ranges. For those regressions
(8-10 month CBT, all gold) with some explanatory power, the estimates of
the slope coefficient 8, on the convenience yield proxy are significantly
negative and, thus, consistent with the negative effect of a dividend or
convenience yield on the basis. Given the poor explanatory power of most of
the regressions, we produced an alternative set of results based on raw basis
changes. This is analogous to using the “mean returns” approach instead of
the market model approach in an event study. These alternative results are
almost identical to those produced with the regression residuals and dis-
cussed below.

In comparing our regression results to those of Fama and French (1987), it
is useful to recall that Fama and French study a longer time period and
employ monthly observations, unlike the 32 months of daily data we use.
Furthermore, our regression data span a period of relatively significant
macroeconomic fluctuations. Though the cost-of-carry model of forward prices
leads us to expect the coefficient 3, on the interest rate to equal one, other
estimates may be consistent with correlation between macroeconomic vari-
ables, risk premiums, and the interest rate.?!

Figure 3 plots cumulative residuals for the Hunt Brothers period for the
2-4 month maturity class for the three markets while Figure 4 plots the
corresponding cross-market spread, the COMEX silver basis minus the CBT
silver basis.?? Both the residuals and spread changes represent daily changes
normalized by the maturity of the contracts. They must be adjusted for the
maturity of the contract to yield economic meaning. For example, a residual
of 0.12 implies a change of 0.02, or 2%, in the basis of a 2-month contract.

In examining the figures, we note a generally-increasing sum of residuals
for COMEX silver during the second half of the Hunt Brothers episode. This
is consistent with the market repeatedly revising upward its estimate of the
ex ante cost of nonperformance on the Hunts’ long positions. However, the
CBT residuals exhibit a broadly similar pattern, suggesting that the COMEX
residuals reflect changes in the silver convenience yield which are common to
both markets. The plot of the COMEX-CBT silver spread maintains the
increasing pattern during the second half of the episode. What this means is
that something occurring in the COMEX silver market was not occurring in
the CBT market. Furthermore, the generally positive and increasing sum of
changes through the climax of the episode is consistent with an increasing
likelihood of default by long COMEX silver investors. Turning to the plot of
the cumulative COMEX gold residuals, we note a pattern which does not
resemble those in the silver markets. This hints at subsequent results which
indicate little expected spillover of a COMEX silver default into other
COMEX markets.

?'See Fama and French (1988) and Bailey and Chan (1990) for discussions of general
equilibrium effects in observed futures prices.

22Plots for the 5-7 and 8-10 month maturity ranges are similar to those for the 2-4 month
maturity range. Copies are available from the authors.
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Cumulative Basis Residuals
Two to Four Month Maturity Range

—-0.4

1 T T T T T T T
790828 ‘ 790926 I 791024 I 791121 l 791220 | 800123 | 800221 I 800320 I
790912 791010 791107 791206 800109 800206 800306 800403
—— COMEX Silver +  CBT Silver ¢ COMEX Gold

Figure 3. Cumulative residuals from the regression of cash/futures basis on proxies
for time value of money and convenience yield. Positive (negative) residual is consistent
with increased (decreased) risk of default by long side of futures contract.

Table II associates principal events in the Hunt Brothers episode with
residuals and spread changes summed over 5-day windows.23 Again, note that
the regression residuals are intended to control for convenience yield effects
and highlight the effect of the Hunt presence in the COMEX market. Given
the measurement error in our explanatory variables, we can expect some
convenience yield changes to appear in the residuals. The raw changes in the
COMEX-CBT spread are intended to correct for this problem and provide an
alternative measure of the idiosyncratic element of the COMEX silver basis.

In examining events early in the episode, we note one case (September 17
to 18) where there is little evidence of a significant impact in the COMEX
and CBT residuals. However, marginally significant increases in the
COMEX-CBT spread are consistent with an increased default premium in the
COMEX silver market. In the next period (September 24), there is an
apparently larger reaction in the CBT market but the change in the spread

23In one case (January 14th), a window of only 3-trading-days’ length is used to avoid
overlapping other event windows. The sample standard deviation of the change in the COMEX-
CBT silver spread is computed with data from the 1/77 to 8/79 period, resulting in estimates of
1.052 E-2, 8.214 E-3, and 8/096 E-3 for maturity ranges of 2-4, 5-7, and 8-10 months,
respectively.
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Silver Cumulative Residual and Spread
Two to Four Month Maturity Range

09
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—— COMEX Residual + COMEX/CBT Spread

Figure 4. The COMEX silver cumulative residual versus the COMEX/CBT silver
futures spread. Positive (negative) spread is consistent with relatively larger (smaller) COMEX
default risk or relatively smaller (larger) COMEX convenience yield.

points out the true differential effect across the two markets. For January 2,
the expression of concern by the Fed appears to affect both markets, but, once
again, the change in the spread indicates a positive differential effect for
COMEX, suggesting relatively increased default risk in the market.

Throughout the tableau of events, comparison of the individual silver
market residuals to the change in the spread is instructive. The cancellation
of Hunt contracts due to an exchange of futures for physicals on January 14
should reduce long default risk and is, indeed, associated with negative
COMEX silver residuals. However, the CBT silver residuals are, for two of
three maturities, similarly negative while the change in the spread is in-
significant. This suggests that the January 14 event caused a change in the
convenience yield common to both markets. On the other hand, when the
Hunts obtain new financing (February 23) it is apparent that there is a
strong differential effect for the COMEX market. The negative change in the
spread is consistent with the decreased risk of Hunt default which the new
financing implies. Both of these events highlight the importance of bench-
marking the COMEX residuals with the CBT residuals and the COMEX-CBT
spread changes.
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Towards the end of the episode, we observe increasingly large residuals
and spread changes. Evidence of increasing Hunt distress is matched with
positive changes in the COMEX silver basis, consistent with an increasing
premium for default by those holding long positions. The beginning of the
resolution of the crisis (March 27) is associated with negative changes in the
COMEX basis, consistent with decreased default risk at this point in the
episode. Throughout Table II it is notable that similar residuals are usually
observed across maturities. Furthermore, the significance of residuals is
sometimes so large that, even if the conditional residual variance in the

distress period is several times larger than a/(g\), the residuals
remain statistically significant.

We summarize our default risk interpretation of the evidence as follows.
First, the effect of rules changes by the exchange or expressions of concern by
regulatory authorities does not appear to increase confidence. Our results
either show no reaction, or positive changes in the COMEX silver basis
which are consistent with an increasing ex ante cost of default. Second,
events which clearly threaten the Hunts’ ability to continue to post initial or
variation margins are associated with positive basis changes, while events
which enhance their ability to pay margin or reduce their COMEX position
are associated with negative basis changes. Again, this is consistent with our
default premium story. Third, the evidence on the COMEX-CBT spread
confirms that we are capturing effects in the COMEX market which are not
common to other silver markets.

While there is much evidence to support our default risk interpretation of
the Hunt Brothers episode, some questions remain. First, there is some
evidence that basis changes differ across contract maturities. While this may
be explained by a time-varying Hunt presence at different points on the
COMEX silver “term structure,” we have not been able to find records on
exact Hunt holdings to back up such an interpretation. Second, we find no
evidence that the COMEX gold market was affected by events in the COMEX
silver market. As discussed earlier, this may be due to the contractual
arrangements between clearinghouse, clearing members, and traders, but
there may be alternative explanations unrelated to our default risk story.
Third, we have not considered the possibility that default by short investors
in the silver market may have been significant. Faced with huge price
increases and seemingly infinite Hunt wealth through much of the episode,
default by contract sellers may have been a possibility. Finally, we note
throughout the paper how we have checked our results for errors that may be
induced by our methodology. Nonetheless, other interpretations of the Hunt
Brothers episode may emerge if a substantially different methodology is
employed.

3. Summary and Conclusion

Imperfections in mechanisms which serve to reduce the costs of nonperfor-
mance in commodity markets can lead to default. The mere possibility of
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nonperformance should be reflected ex ante in the prices at which contracts
change hands. Default premiums reflected in market prices should be partic-
ularly pronounced in markets undergoing a period of distress. Furthermore,
these premiums should, in an efficient market, change as new information
concerning the probability of default arrives.

Borrowing from the corporate finance literature, we have developed a
method for estimating changes in commodity contract default premiums.
Plots of cumulative estimated premium changes are consistent with our
default risk interpretation of the sequence of events in the silver market in
1979 and 1980. We also find statistically significant default premium changes
associated with many individual events during the episode. Interestingly,
many significant events are not anticipated by the market and result in
significant changes in the measured default premium. Observing changes in
the COMEX-CBT silver spread helps confirm out default risk interpretation
of the behavior of the COMEX silver basis during the Hunt Brother episode.
The evidence offers new insights into the effects of the actions of traders,
exchanges, and regulators on the expected costs of nonperformance in asset
markets. Furthermore, the results confirm the simple notion that markets
are quick to incorporate new information into the prices at which risky
claims trade.

Our results are of importance to several areas of research in asset pricing.
By definition, the identical-economic-agents models presented in many theo-
retical papers preclude default: forward and futures contract volume and
open interest are zero in such models. However, the model presented in this
paper indicates that default-vulnerable commodity contract prices can differ
from default-free prices. The empirical evidence of the paper is consistent
with costly contracting resulting in imperfect nonperformance guarantees in
actual commodity markets. Commodity contract pricing and hedging models
which do not incorporate the possibility of nonperformance are likely to
produce errors when applied to markets which are experiencing high volatil-
ity, unusual price trends, or heavy trading activity by large investors. While
episodes like the silver market of 1979-1980 are not common, our results
suggest that ex ante costs of nonperformance should be viewed as potentially
important factors for theoretical, empirical, and applied research into the
pricing of commodity contracts and their use by utility-maximizing hedgers
and speculators.
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