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During the 2005-2010 period, the nonconvergence of cash prices to the prices of expiring futures contracts for corn, soybean,
and winter wheat raised concerns among market participants and regulators. This paper builds on the minimum variance
framework and highlights important hedging characteristics of converging and nonconverging markets. The article assesses
the hedging performance of the futures market for a producer during this nonconvergence episode in two dimensions:
minimization of hedging profit variability and maximization of the net selling price. It confirms that the hedge in the wheat
futures market failed to provide risk reduction to a producer during nonconvergence. The hedging effectiveness of wheat futures
improved post-nonconvergence when the Chicago Mercantile Exchange (CME) Group introduced the variable storage rate
mechanism in the year 2010 to correct for convergence failures in the market.

The convergence of cash (or spot) and futures prices near a futures contract expiry is important for well-
functioning futures markets. The two prices do not always track each other as expected, and therefore
hedging with futures involves a certain degree of basis risk, where the basis is the difference between cash
and futures prices. Even though the basis in the future is unknown, its patterns are more predictable than
the price levels. Farmers use agricultural futures to reduce their exposure to adverse price movements for
their cash crop by taking an offsetting position in futures markets that ensures a guaranteed price around
harvest. When basis patterns stay consistent from year to year, farmers can easily predict the basis for the
upcoming growing season in a marketing year. But higher-than-usual basis risk, which occurs during
nonconvergence, can result in sub-optimal hedging outcomes. Therefore, the most recent
nonconvergence episode in the U.S. corn, soybean, and wheat futures markets in the 2000s drew the
attention of both observers and policymakers. The literature on nonconvergence largely looked at the
causes of futures market failure. For instance, Adjemian et al. (2013) and Garcia et al. (2015) formalized
the mechanics behind nonconverging markets using a rational expectations storage model. Their findings
confirmed that nonconvergence occurred when the Chicago Mercantile Exchange (CME) Group’s storage
rates specified in the rulebooks were too low compared to the actual market price of storage, especially
when there were plentiful inventories in these crop markets. While these studies solved the
nonconvergence puzzle, the hedging effectiveness of futures markets during such an anomaly remained
as an under-researched empirical question.

To this end, this paper offers the first study relating the nonconvergence to the hedging effectiveness of
crop futures markets. It employs corn, soybean, and winter wheat futures contracts traded at the CME
Group to determine the impact of this market failure on the hedging performance and effectiveness. This
study assesses the impact in two dimensions: maximization of a hedger’s net selling price and reduction
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in the variability of a hedger’s profit. Overall, the findings confirm that for the wheat market, where the
magnitude of nonconvergence was the highest among the three crop markets, hedging with futures failed
to provide risk-reduction. The hedging performance of wheat futures improved after the CME Group
introduced the variable storage rate (VSR) to prevent reoccurrence of convergence failures.

Data and Empirical Methods

The study considers new crop futures contracts for corn (December contract), soybeans (November
contract), and wheat (July contract). It sources the futures price data from Barchart and the spot price
bids from the USDA’s Agricultural Marketing Service (AMS) for the sample period 1992-2019. The spot
price bids are adjusted for grade and location differentials as specified in the CME Group rulebooks. Since
the crop basis at contract maturity is never exactly zero, the study defines a zone of acceptable
nonconvergence levels to highlight the significant deviation from the normal basis patterns during 2005-
2010. Using the USDA’s Agricultural Handbook on Field Crops-Usual Planting and Harvesting Dates (USDA
2010), the article defines the hedging horizon from the first trading day after the planting season ends (i.e.,
the first trading day if June for corn, July for soybeans, and January for wheat) to the first trading day after
the harvesting period ends (i.e., the first trading day in December for corn, November for soybeans, and
July for wheat).

The study employs a framework in which the hedge ratio, the proportion of cash market position hedged
with futures contracts, is chosen to minimize the variance of hedging profits. This ratio is called the
minimum variance hedge ratio (MVHR). The MVHR, by design, depends on the extent to which the futures
price movements track the cash price movements over the hedging duration and reduces the impact of
basis risk around the futures contract expiration. This paper obtains the MVHRs from the regressions of
spot price changes on futures price changes over the hedging horizon by using a rolling-window approach
to account for the dynamics in crop prices.

The article performs a series of simulations for the three sample periods — pre-nonconvergence (2002-
2004), nonconvergence (2005-2010), and post-nonconvergence (2011-2019) — and compares the
performance of MVHR to other hedging ratios including a ratio of zero (i.e., no-hedge) and a ratio of one
(i.e., perfect, or naive hedge) by developing a hedging profitability index (HPI). This index is the ratio of
the net selling price a farmer receives with a futures hedge to the net selling price they achieve if they do
not hedge at all. An HPI value of lower (greater) than one indicates lower (greater) hedging profitability
relative to not hedging at all.

Results

The empirical findings confirm that in corn and soybean markets, where the correlation between spot and
futures price changes was still high during the nonconvergence episode, the MVHR along with the perfect
hedge outperformed the no-hedge strategy in ensuring lower variances of hedging profits. In the wheat
market, where the correlation between spot and futures price changes during nonconvergence periods
dropped to concerning levels, the no-hedge strategy outperformed the MVHR and other hedge ratios in
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terms of lowering the variance of profits. However, in the post-nonconvergence period, the MVHR in the
wheat market performed at par with the perfect hedge.

Further, the results with the HPI confirm that in both corn and soybean markets, not only did MVHR
perform better than the no-hedge strategy across convergence episodes, but also performed at par with
the perfect hedge. In the wheat market, the MVHR underperformed both no-hedge and perfect hedge
strategies during the nonconvergence episode.

Conclusion

This paper investigates the hedging performance of corn, soybean, and wheat futures markets during the
anomaly of nonconvergence. The empirical findings confirm that when futures and spot prices disconnect
from each other, futures contracts become an ineffective risk management tool for farmers. This was
especially the case for the wheat market, where the divergence from the acceptable nonconvergence level
was the largest. CME Group’s changes to the storage rate policies for futures contracts helped to restore
both convergence and the risk-reduction functionality of the wheat futures market.
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