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Appendix A: Suitability of Calendar Spreads as a Proxy for Cotton Inventory

Data on physical inventories would be an alternative to the calendar spread variable in our

model. Ideally this would be a measure of global cotton inventories at monthly frequency

over our entire sample period. No such measure is available. To verify the suitability of the

calendar spread, we collected data on actual US monthly stocks from three sources: the US

Census Bureau, which tracked physical cotton stocks as part of its Current Industrial Reports

from 1968 to 2011, USDA Economic Research Service data on cotton stocks from 1978

to 2014 maintained by USDA’s cotton market economists, and USDA World Agricultural

Outlook Board estimates of crop-year ending stocks released as part of the monthly WASDE

report from 1973 to present.

Each inventory data series presents issues for incorporation into our econometric model:

• The Census Bureau data series was discontinued in 2011, likely because similar data

was being collected by USDA. Moreover, these data are only available in analog format

and Census Bureau employees were unable to locate the report for specific year so the

time series is missing two other crop years in addition to the 2011 to 2014 period.

• The ERS series begins only in 1978 whereas our analysis begins in 1970.

• The WASDE ending stocks estimates only begin in 1973 and are not consistently avail-

able (because the WASDE was not consistently released on a monthly basis until the

early 1980s).

To assess the suitability of the calendar spread as a proxy for inventories, we regress the

cotton futures one-year calendar spread on each inventory measure plus a set of monthly in-

dicator variables for periods where inventory data are available. Regression results are shown

in table 1. Each of these regressions shows a strongly significant relationship between spreads

and inventories. T-statistics for the coefficient on the stocks variable are approximately 10
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in each regression. Actual stocks display strong seasonal patterns: the month dummies are

significant for the Census Bureau and ERS inventory series. The WASDE data do not have

a strong seasonal pattern because they estimate ending stocks rather than actual stocks in a

given month. R-squared values for these regressions range from 0.18-0.21.
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Appendix B: Description of 1985 Farm Bill Control Variables

In our econometric model, we control for the effects of implementation of the 1985 Farm Bill

and the Inventory Protection Certificate program, where the term structure of cotton prices

shifted dramatically because of policy changes that made it less attractive for U.S. firms to

store cotton. As seen in figure 1 of the article, US cotton ending-stocks-to-use for 1985-86

was 112%, or more than four standard deviations above mean ending-stocks-to-use for the

period 1970-2014. In early 1986, the U.S. Department of Agriculture announced details of

the cotton-specific provisions of the 1985 Farm Bill creating incentives to store cotton in the

1985-86 marketing year and sell it during the 1986-87 marketing year (Anderson and Paggi,

1987; Hudson and Coble, 1999). This planned release of inventories meant that, through the

first six months of 1986, old-crop cotton futures contracts traded at a substantial premium

over new-crop contracts. In June 1986, the average price on the July contract was 67 cents

per pound, whereas the October contract averaged 33 cents per pound. This government

intervention generated a highly unusual market situation in which a large negative spread

coincided with high inventory. In terms of our model, precautionary demand for inventory

was high in the first six months of 1986, even though market prices were such that holders

of inventory would make a huge loss. We include four control variables to account for this

period: an indicator variable for the first six months of 1986, an indicator variable for the last

six months of 1986, and interactions between each of these variables and a linear trend.
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Appendix C: Factor-Augmented VAR historical decompositions

In the article, we discuss an additional robustness test using historical decompositions gen-

erated from a factor-augmented VAR. In this model, an alternative index of non-agricultural

commodity prices generated using principal components analysis is used to measure comove-

ment with external commodity markets. Visual representations of the historical decomposi-

tion of cotton prices from this model are given in figures 1-2.
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Appendix D: Parameter Stability Tests

Parameter instability may affect our model’s capacity to capture financial speculation im-

pacts. Increasing activity of financial speculators may have caused a break in the relationship

between cotton prices and the prices of other commodities. To address the issue of model

stability, we test for a structural break in the coefficients that determine the impact of external

commodity prices on the cotton market using as a break point July 2004, the beginning of the

2004-2005 marketing year. Irwin and Sanders (2011, p. 6) document, beginning in 2004, a

steady increase in investment in commodity index products. Using publicly unavailable data

on open interest held by CITs prior to 2006, they document a significant increase between

2004 and 2006 in the number and proportion of agricultural futures contracts held by CITs.

Tang and Xiong (2012) select 2004 as a break point and found a change in the relationship

between crude oil and other commodity prices after 2004. Similarly, Wright (2014) observes

a biofuels-induced regime change for agricultural commodity prices between 2004 and 2005.

Our model stability test must address the potential for structural breaks in parameters

that determine the impact of lagged and current values of external market prices, ext, that

represent the effect of financial speculation. We test not only whether the coefficients on

lagged ext are constant across time, but also the stability of the parameters A32 and A42 that

determine the current response of cotton spread and price to the external market shocks.

To conduct this test, we re-estimate the equations in the reduced-form VAR model for

the cotton price and the calendar spread, including contemporaneous values of real economic

activity and crude oil price as regressors. This specification is implied by the exclusion

restrictions in the first two rows of the A0 matrix. We include interactions between each of

the crude oil price variables and an indicator variable equal to one in the period post-June

2004, D≥2004. Table 2 presents the coefficient estimates for the external market variables

and the post-June 2004 interaction terms for each equation in the two-variable VAR. None
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of interaction terms are individually significantly different from zero according to simple t-

tests. We conduct a Wald test of the joint significance of the interaction term coefficients and

the post-June 2004 indicator variable from both equations. We fail to reject the joint null

hypothesis that none of the external market coefficients vary across periods.
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Figures

Figure 1: Historical decomposition of cotton prices, 1970-2014, generated using Structural
Factor Augmented VAR
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Figure 2: Counterfactual analysis of cotton prices, 2006-2014, generated using Structural
Factor Augmented VAR
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Tables

Table 1: Structural vector autoregression model parameter estimates

Dependent Variable: Cotton Calendar Spread
(1) (2) (3)

Census Bureau Stocks 2.63e-08∗∗

(10.61)
ERS Stocks 2.10e-08∗∗

(9.43)
WASDE Proj. End. Stocks 2.99e-08∗∗

(10.50)
January -0.221∗∗ 0 -0.0336

(-6.78) (.) (-1.28)
February -0.190∗∗ 0.00898 -0.0331

(-6.09) (0.34) (-1.24)
March -0.169∗∗ 0.0184 -0.0495

(-5.66) (0.68) (-1.85)
April -0.132∗∗ 0.0636∗ -0.0349

(-4.59) (2.30) (-1.32)
May -0.0981∗∗ 0.100∗∗ -0.0306

(-3.51) (3.49) (-1.13)
June -0.0665∗ 0.135∗∗ -0.0255

(-2.42) (4.47) (-0.95)
July -0.0267 0.181∗∗ 0

(-0.98) (5.71) (.)
August 0 0.217∗∗ 0.000539

(.) (6.53) (0.02)
September -0.00633 0.233∗∗ -0.00208

(-0.23) (6.83) (-0.08)
October -0.105∗∗ 0.206∗∗ -0.0215

(-3.68) (6.14) (-0.82)
November -0.191∗∗ 0.124∗∗ -0.0231

(-6.02) (4.27) (-0.88)
December -0.240∗∗ 0.0316 -0.0341

(-7.16) (1.18) (-1.30)
Constant -0.0694∗∗ -0.278∗∗ -0.112∗∗

(-3.19) (-7.75) (-4.77)
Observations 452 443 469
Note: t statistics are in parentheses. ∗ and ∗∗ denote significance at the 5%
and 1% levels.
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Table 2: Coefficient estimates for external market variables in parameter stability regressions

Equation
Variable spr pct
Intercept 0.046 0.086

(0.076) (0.112)
extt 0.028 0.205

(0.045) (0.068)
extt−1 -0.064 -0.153

(0.070) (0.104)
extt−2 0.043 -0.051

(0.046) (0.069)
D≥2004 0.019 -0.053

(0.145) (0.215)
D≥2004 × extt -0.008 -0.004

(0.030) (0.045)
D≥2004 × extt−1 -0.003 0.026

(0.012) (0.018)
D≥2004 × extt−2 0.005 -0.010

(0.009) (0.013)

Wald test statistic χ2(8) = 8.87
P-value = 0.354

Note: Standard errors are in parentheses. ∗ and ∗∗ denote significance
at the 5% and 1% levels. Coefficient estimates for variables unrelated to
parameter stability tests are not reported.
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