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The Weather Premium in the U.S. Corn Market

Motivation

ResultsTheoretical Framework 

PARTICIPANTS IN the U.S. corn futures market often 
refer to a ‘weather premium,’ which refers to the 
tendency of the futures market to over-predict the actual 
harvest price.

If it exists, a weather premium rewards those who accept 
risk primarily associated with weather uncertainty.  
Market participants pay a premium to insure against 
adverse weather shocks.

Data from 1968 – 2015 suggests there may be a weather 
premium, as the December futures price in spring  over 
estimates the realized harvest price by 4 percent. Data and Estimation Procedure

The objectives of this paper are to: 
1. formally define the weather premium 

in the U.S. corn market;
2. explore the factors that influence the 

weather premium; and
3. evaluate trading strategies that seek to 

exploit the weather premium.

SUPPOSE A CONVEX demand function 𝐷𝐷 𝑝𝑝𝑇𝑇
• 𝑝𝑝𝑇𝑇 is the harvest price of corn in year T
• 𝑆𝑆𝑇𝑇 = 𝑧𝑧𝑇𝑇 + 𝑐𝑐𝑇𝑇, supply at harvest
• 𝑐𝑐𝑇𝑇: carryout available upon harvest
• 𝑧𝑧𝑇𝑇: new production

 𝑧𝑧𝑇𝑇 = �
̅𝑧𝑧 + 𝜖𝜖, with probablity 1

2

̅𝑧𝑧 − 𝜖𝜖, with probablity 1
2

Definition: Weather premium is the expected 
harvest price minus the price given an average 
harvest: 𝐸𝐸𝑡𝑡 𝑝𝑝𝑇𝑇 𝑆𝑆𝑇𝑇 − 𝑝𝑝𝑇𝑇 )[𝐸𝐸(𝑆𝑆𝑇𝑇

By Jensen’s inequality: 𝐸𝐸𝑡𝑡[𝑝𝑝𝑇𝑇 𝑆𝑆𝑇𝑇 ] −
𝑝𝑝𝑇𝑇 )[𝐸𝐸(𝑆𝑆𝑇𝑇 ] ≥ 0

1. An increase in expected supply at harvest will 
have a negative impact on weather premium.

2. An increase in the variability of harvest 
quantity increases weather premium.

USING CHICAGO Mercantile Exchange corn 
futures data from 1968 – 2015, we analyze the 
forecast errors of the December futures contract by 
pooled OLS to test whether carryout, basis, and past 
yield provide explanatory power.  A predictable 
component of the forecast errors is explained by 
variables capturing the distribution of the expected
harvest. 

• Forecast error in the December futures contract: 

𝑒𝑒𝑡𝑡,𝑗𝑗 ≡ log(𝑓𝑓𝑡𝑡,𝑗𝑗) − log(𝑆𝑆𝑡𝑡), (Figure 3)

o 𝑓𝑓𝑡𝑡,𝑗𝑗: monthly average prices of December futures 
in year t month j, 𝑗𝑗 = 𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽, … , 𝐽𝐽𝐽𝐽𝐽𝐽𝑒𝑒

o 𝑆𝑆𝑡𝑡: December futures price in the maturity month 
in year t

Figure 2. Forecast errors by 
months from January to June, 
1968- 2015. 

Table 2. Returns of selected strategies. 

WEATHER PREMIUM varies with the expectation and 
variation of supply at harvest.  The comparative statics:
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1
2

[𝜕𝜕𝜕𝜕𝑇𝑇
𝜕𝜕𝑐𝑐𝑇𝑇

|𝑆𝑆𝑇𝑇=�̅�𝑧+𝑐𝑐𝑇𝑇−𝜖𝜖 + 𝜕𝜕𝜕𝜕𝑇𝑇
𝜕𝜕𝑐𝑐𝑇𝑇

|𝑆𝑆𝑇𝑇=�̅�𝑧+𝑐𝑐𝑇𝑇+𝜖𝜖] − 𝜕𝜕𝜕𝜕𝑇𝑇
𝜕𝜕𝑐𝑐𝑇𝑇

|𝑆𝑆𝑇𝑇=�̅�𝑧+𝑐𝑐𝑇𝑇 ≤ 0
1
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[𝜕𝜕𝜕𝜕𝑇𝑇
𝜕𝜕�̅�𝑧

|𝑆𝑆𝑇𝑇=�̅�𝑧+𝑐𝑐𝑇𝑇−𝜖𝜖 + 𝜕𝜕𝜕𝜕𝑇𝑇
𝜕𝜕�̅�𝑧

|𝑆𝑆𝑇𝑇=�̅�𝑧+𝑐𝑐𝑇𝑇+𝜖𝜖] − 𝜕𝜕𝜕𝜕𝑇𝑇
𝜕𝜕�̅�𝑧

|𝑆𝑆𝑇𝑇=�̅�𝑧+𝑐𝑐𝑇𝑇 ≤ 0

• −𝜕𝜕𝜕𝜕𝑇𝑇
𝜕𝜕𝜖𝜖

|𝑆𝑆𝑇𝑇=�̅�𝑧+𝑐𝑐𝑇𝑇−𝜖𝜖 + 𝜕𝜕𝜕𝜕𝑇𝑇
𝜕𝜕𝜖𝜖

|𝑆𝑆𝑇𝑇=�̅�𝑧+𝑐𝑐𝑇𝑇+𝜖𝜖 > 0.

Table 1. OLS Estimation of Corn Forecast Errors

Empirical Model

𝑒𝑒𝑡𝑡,𝑗𝑗 = 𝛽𝛽1 + 𝛽𝛽2𝑐𝑐𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝑡𝑡−1 + 𝛽𝛽3𝑐𝑐𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝑡𝑡−12 + 𝛽𝛽4𝑣𝑣𝐽𝐽𝑡𝑡−1 + 𝛽𝛽5𝑑𝑑𝐽𝐽𝑡𝑡−1 + 𝛾𝛾1𝑏𝑏𝐽𝐽𝑏𝑏𝑏𝑏𝑏𝑏𝑡𝑡,𝑗𝑗 � 1 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑡𝑡,𝑗𝑗<0 + 𝛾𝛾2𝑏𝑏𝐽𝐽𝑏𝑏𝑏𝑏𝑏𝑏𝑡𝑡,𝑗𝑗 � 1 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑡𝑡,𝑗𝑗>0 + 𝜌𝜌𝑗𝑗 + 𝜉𝜉𝑡𝑡𝑗𝑗

Figure 1. Density plots of the monthly average 
December futures price of corn minus the harvest 
price, expressed as a percentage of the harvest price, 
1968- 2015. 

• Carryout is detrended by its 5-year average:

𝑐𝑐𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝑡𝑡 = 𝑐𝑐𝑏𝑏𝑐𝑐𝑐𝑐𝑐𝑐𝑡𝑡
∑𝑖𝑖=𝑡𝑡−5
𝑖𝑖=𝑡𝑡−1 𝑐𝑐𝑏𝑏𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖/𝑛𝑛

;

𝑐𝑐𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝑡𝑡: marketing year’s ending stock including harvest 
reported on August 31 in the USDA WASDE report.

• Temporal basis reflects cost of carry, and is the difference 
between the log futures prices for September and December 
delivery: 𝑏𝑏𝐽𝐽𝑏𝑏𝑏𝑏𝑏𝑏𝑡𝑡,𝑗𝑗 = log(𝑓𝑓𝑡𝑡,𝑆𝑆𝑆𝑆𝜕𝜕𝑡𝑡) − log(𝑆𝑆𝑡𝑡)

• Past Yield  Measures Realizations

o Yield variability is normalized by its mean:    

𝑣𝑣𝐽𝐽𝑡𝑡 = 5∑𝑏𝑏=𝑡𝑡−5𝑡𝑡−1 (𝐽𝐽𝑏𝑏 − ∑𝑏𝑏=𝑡𝑡−5𝑡𝑡−1 𝐽𝐽𝑏𝑏 /𝐽𝐽 )2/(∑𝑖𝑖=𝑡𝑡−5
𝑡𝑡−1 𝑐𝑐𝑖𝑖
𝑛𝑛

)

o Detrended Yield level:    𝑑𝑑𝐽𝐽𝑡𝑡 = log 𝐽𝐽𝑡𝑡 − log(∑𝑖𝑖=𝑡𝑡−5
𝑡𝑡−1 𝑐𝑐𝑖𝑖
𝑛𝑛

).
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