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Appendix 1. Data Used in Regression Analysis 
 

We use data from 1986-2013 for the CBOT contracts and 1990-2013 for the KCBOT wheat contract.  

Variables other than inventory that may cause changes in the wedge include credit spreads between 

commercial paper and the T-Bill yield, relative cash and futures volatility, and the inventory-sales ratio 

for food manufacturing firms, which could affect convenience yield on a more macro level.  We also 

include the open interest held by commodity index traders to capture the possibility of a bubble induced 

by the limited ability of the market to arbitrage against the index investment. 

To compute basis at delivery locations, we use the settlement price of the expiring futures 

contract on the first five days of the delivery month.  The source for the futures prices is barchart.com.  

Cash prices for the first five days of the delivery month are collected for the following locations and 

years: 

Futures   Delivery   Sample 
Contract  Location   Period 
CBOT Corn  Chicago   1986-2013 
CBOT Corn  Toledo    1986-1999 
CBOT Corn  IL River North   2000-2013 
CBOT Soybeans Chicago   1986-2013 
CBOT Soybeans Toledo    1986-1999 
CBOT Soybeans IL River North   2000-2013 
CBOT Soybeans IL River South   2000-2013 
CBOT Wheat  Chicago   1986-2013 
CBOT Wheat  Toledo    1986-2013 
CBOT Wheat  Cincinnati   2009-2013 
CBOT Wheat  Memphis   2009-2013 
KCBOT Wheat  Kansas City   1990-2013 
KCBOT Wheat  Hutchinson   1996-2013 
KCBOT Wheat  Salina    2008-2013 
KCBOT Wheat  Wichita    2008-2013 
 

With one exception, the source for all cash prices is the Agricultural Marketing Service of the U.S. 

Department of Agriculture (USDA). The USDA reports the range of spot bids at the specified location 

after 1:30 pm CST (soon after the close of the futures markets.)  The data are generally available by 3:00 

pm CST.   Cash wheat prices for Hutchinson during 1996-2007 are those reported in the Wichita Eagle.  

Basis is calculated as the settlement futures price minus the cash bid.   

 
 



Since the price series collected by the USDA represent bid prices and not necessarily transaction 

prices the computed basis could be contaminated by measurement error (Pirrong, Haddock, and 

Kormendi 1993, pp. 16-17).   Heath (2009) compares USDA prices for soft red winter wheat in Chicago, 

Toledo, and St. Louis with prices obtained from a private data vendor for individual elevators that are 

regular for delivery.  He finds that the median difference between the USDA and private elevator price is 

less than two cents per bushel.  This evidence suggests USDA price data are a good reflection of the 

market price for grain in delivery locations. 

Delivery location and grade differentials from the CBOT and KCBOT Rulebooks are applied as 

necessary.  Contract storage rates (i.e., the maximum storage rate on delivery instruments) are also 

collected from the Rulebooks.  

Inventories of grain at deliverable locations are collected from Registrar Reports available from 

the CBOT and KCBOT.  The reported inventories include deliverable grades, non-deliverable 

grades/ungraded, and Commodity Credit Corporation (CCC) stocks.  Deliverable grades of grain meet the 

exchange quality requirements for futures delivery, excluding CCC-owned grain but including all non-

CCC deliverable grades regardless of whether receipted and/or registered.  Non-deliverable 

grades/ungraded is graded grain not meeting exchange quality requirements for futures delivery and 

ungraded grain, excluding CCC-owned grain. CCC stocks are owned by the CCC of the USDA and not 

deliverable.  We report only results for total stocks at deliverable locations, but obtained nearly identical 

results when we used deliverable stocks only.  We use the logarithm of inventories in our regressions.  

For the interest rate faced by financial firms, we use the 3-month London Interbank Offered Rate 

(LIBOR).  It is the most widely used benchmark rate for short-term interest rates and is compiled by the 

British Bankers Association in conjunction with Reuters and released to the market shortly after 11am 

London time each day.  To approximate differences in the cost of capital between regular and financial 

firms, we use the spread between yield on 3-month non-financial commercial paper and 3-month 

Treasury Bills measured in hundreds of basis points.  Prior to 1997, financial and non-financial 

commercial paper yields were not reported separately; for this period we use the reported overall 

 
 



commercial paper rate.  We obtained these data from the Federal Reserve Bank of St Louis. 

For volatility, we follow Aulerich, Fishe, and Harris (2011) and compute the difference between 

daily log returns on the nearby contract in the month prior to delivery and daily log spot price changes 

over the same period. We measure volatility as the square root of the variance this difference. 

In recent years, manufacturing firms have developed more efficient inventory management 

systems using information technology.  This change has reduced the willingness of these firms to hold 

inventory. In food markets, this change may manifest in a reduced convenience yield for grains.  To 

approximate this component of convenience yield we use the ratio of inventories of materials and supplies 

held by food products manufacturing firms to sales of those firms, which is collected from the Bureau of 

Economic Analysis of the U.S. Commerce Department. We use the logarithm of this ratio in our 

regression models.  

Positions of commodity index traders are drawn from the Supplemental Commitments of Traders 

report, which is generated by the Commodity Futures Trading Commission (CFTC). The report is 

commonly referred to as the Commodity Index Trader (CIT) report. The CIT data are released each 

Friday in conjunction with the traditional Commitment of Traders report and show the combined futures 

and options positions as of the previous Tuesday’s market close.  Positions are also aggregated across all 

contract maturities for a given commodity. CIT positions are measured as the net long position (long 

minus short contracts) on the report date closest to the first day of delivery for the relevant futures 

contract.  We assume zero values for CIT net long positions before 2004.  We do not have access to CIT 

positions before this date. This is unlikely to be a significant limitation because index positions before 

2004 were small (Aulerich, Irwin, and Garcia 2013). 

The publically-available CIT data starts in 2006.  The CFTC collected additional data for CBOT 

corn, soybeans, and wheat and KCBOT wheat over 2004-2005 at the request of the U.S. Senate 

Permanent Subcommittee on Investigations (USS/PSI 2009) and these additional observations are used in 

the analysis. The authors are indebted to the staff of the U.S. Senate Permanent Subcommittee on 

Investigations for providing the 2004-2005 index trader position data. 

 
 



 

Appendix 2. Additional Regression Tables 
 
 

Table A1. Wedge Regressions for CBOT Corn, Soybeans, and Wheat and KCBOT Wheat with Inventory as Explanatory Variable – 

Cheapest-to-Deliver Location 
This table shows regressions of the wedge variable in equation (21) on the log of total inventory at deliverable locations. The wedge is measured in cents/bushel/month. The 
KCBOT sample begins in 1990, and the CBOT samples begin in 1986. Standard errors (in parentheses) estimated using the Newey-West method with one lag. Critical values (c.v.) 
with nominal size 5% are given in parentheses for diagnostic test statistics. Apart from the delivery location, the setting is identical to that in table 2. 

 
  

Coefficient Estimates OLS IV OLS IV OLS IV OLS IV
Inventory 2.19 3.23 * 8.24 * 10.28 * 3.34 * 2.53 3.17 * 5.11 *

(1.19) (1.38) (2.31) (3.58) (1.20) (1.87) (0.92) (1.76)

Constant -25.49 * -35.08 * -83.63 * -101.56 * -34.85 * -27.01 -33.62 * -51.49 *
(11.61) (12.98) (21.73) (32.68) (11.62) (18.09) (8.80) (16.37)

Diagnostic Statistics
F-test for Break in Oct 06 (c.v.=5.99) 5.63 4.80 3.67 12.22 *
Elliott-Muller Break Test (c.v.=-14.38) -24.24 * -18.50 * -7.18 -23.27 *
LM for AR(1) (c.v.=3.84) 7.87 * 5.54 * 3.29 6.37 *
1st Stage F-Stat (c.v.=10) 33.53 * 49.11 * 52.49 * 46.61 *
Hausman Test (c.v.=3.84) 1.26 0.74 0.32 1.77

Residual Autocorrelation (AR(1)) 0.30 0.21 -0.17 0.26
R-square 0.05 0.11 0.06 0.09
Sample Size 138 138 195 195 138 138 117 117

CBOT Corn CBOT Soybeans CBOT Wheat KCBOT Wheat

 
 



 

Table A2. Wedge Regressions for CBOT Corn, Soybeans, and Wheat and KCBOT Wheat with 
Expanded Set of Explanatory Variables - Cheapest-to-Deliver Location 

This table shows regressions of the wedge variable in equation (21) on the log of total inventory at deliverable locations and other 
explanatory variables. The wedge is measured in cents/bushel/month. The KCBOT sample begins in 1990, and the CBOT 
samples begin in 1986. Standard errors (in parentheses) estimated using the Newey-West method with one lag. Critical values 
(c.v.) with nominal size 5% are given in parentheses for diagnostic test statistics. Apart from the delivery location, the setting is 
identical to that in table 3. 

 

Coefficient Estimates OLS OLS OLS OLS OLS OLS OLS OLS
Inventory 3.09 * 5.40 * 8.12 * 5.49 * 2.49 0.15 3.48 * 3.93 *

(1.35) (1.57) (2.16) (2.72) (1.34) (1.56) (0.80) (0.82)

Volatility 2.80 * 0.36 1.37 1.33 1.15 0.68 -0.80 -0.96
(1.24) (1.20) (1.69) (1.79) (1.29) (1.22) (0.72) (0.80)

Inventory/Sales -13.76 -25.49 -4.20 18.87 -12.00 -21.61 -24.50 * -20.26 *
(9.43) (13.16) (13.37) (30.89) (13.48) (14.55) (4.95) (10.07)

Credit Spread 3.51 1.73 3.57 4.02 0.79 -0.23 -3.46 -3.30
(1.95) (1.94) (4.36) (5.11) (4.81) (5.33) (2.65) (2.78)

CIT 0.09 0.05 -0.50 -0.48 -0.20 -0.19 -0.82 * -0.70
(0.05) (0.05) (0.61) (0.49) (0.21) (0.21) (0.41) (0.40)

Trend -0.02 0.21 -0.01 0.10
(0.21) (0.51) (0.33) (0.22)

January -2.47
(2.05)

March -2.07 -2.70 -4.72 -1.65
(1.48) (2.46) (2.77) (1.78)

May -4.80 * -5.45 * -0.48 1.71
(1.62) (2.71) (3.37) (1.87)

July -5.55 * -23.93 * -5.18 3.24
(2.42) (7.76) (3.39) (1.92)

August -23.45
(5.00)

September 6.56 * -3.71 9.85 * 3.37 *
(2.08) (4.36) (2.60) (1.26)

Constant 14.85 35.19 -67.67 -117.05 16.51 73.31 49.77 * 29.13
(27.86) (41.55) (46.80) (95.16) (55.23) (58.13) (18.18) (38.95)

Diagnostic Statistics
F-test for Break in Oct 06 (c.v.=5.99) 4.64 5.70 3.94 6.95 * 6.07 * 5.31 0.84 0.95
Elliott-Muller Break Test (c.v.=-14.38) -21.38 * -22.73 * -20.51 * -18.94 * -7.11 -6.52 -9.03 -8.61
LM for AR(1) (c.v.=3.84) 5.86 * 5.72 * 8.84 * 6.45 * 6.85 * 5.07 * 0.34 0.05

Residual Autocorrelation (AR(1)) 0.24 0.23 0.21 0.18 -0.20 -0.15 0.05 0.02
R-square 0.13 0.29 0.12 0.27 0.08 0.23 0.31 0.37
Sample Size 138 138 195 195 138 138 117 117

CBOT Corn CBOT Soybeans CBOT Wheat KCBOT Wheat

 
 


