Futures-Based Forecasts of Cotton Prices

APPENDIX

Out-of-Sample Forecast Performance for Monthly Futures-Based Price Forecasts

As presented in section 5, we estimate Equations 1, 2, 4, and 5 and calculate percentage errors
from these forecasts to actual prices using Equation 6. These percentage errors are then used to
evaluate the out-of-sample predictive performance of each alternative model to that of Hoffman’s
benchmark model (see Tables Al).

The test of bias, conducted based on the MPE statistic (see Table A1), show that both the Hoff-
man benchmark model and alternative models occasionally generate biased forecasts. Specifically,
Hoffman model over-predicts cotton farm prices at short forecast horizons (1-5 months ahead),
while the forecasts from alternative model specifications under-predict prices at mid to longer hori-
zons (mostly 6-12 months ahead). This pattern is also evident in Figure A1 Panel A.

The dynamics of the MAPE and RMSPE statistics across forecast horizons and models (see
Panel A of Figures A2 and A3, and Table A1) show that the errors from Model 1, moving average
with basis deviation term, escalate very quickly starting from a one-month ahead horizon, and
exceed Hoffman’s benchmark forecast errors significantly. Model 2 forecast errors tend to be smaller
than the Hoffman model errors for all forecast horizons when MAPE is considered a forecast
performance metric. Similarly, when using the RMSPE statistic, Model 2 produces lower prediction
errors than Hoffman’s benchmark model, except for six— and seven—months ahead horizons. Model
3 forecast errors tend to be perform similar to that of Model 2 both for MAPE and RMSPE
statistics. Short-term forecasts have smaller errors than longer-term forecasts across all models.

In fact, moving to regression models for cotton spot price projection resulted in up to 29%°
accuracy gain for one-month ahead forecasts generated using Model 2 with an average gain of 12%
across all forecast horizons. Model 3 performance was also satisfactory, with a maximum gain in
accuracy of about 28% for 12-month ahead forecasts and an average gain in accuracy of 12% across
all forecast horizons. On the other hand, Model 1’s overall performance is relatively poor, with an
average loss in accuracy of 81% across all forecast horizons. These findings indicate that regression-
based specifications (i.e., Models 2 and 3) that relax the fixed parameter assumptions implied
in the Hoffman model lead to significant improvements in cotton price forecast accuracy. Such
improvement in regression-based approaches can partially be attributed to the model’s capability

to adjust its coefficients according to specific market conditions.

Modified Diebold-Mariano (MDM) and Encompassing Test

The results discussed above showed that there are differences in accuracy between the proposed
and the benchmark forecasts. The MDM test results presented in Table A1l indicate whether these
differences are statistically significant. These results show that Model 2 leads to a significant in-
crease in forecast accuracy in 11 out of 12 forecast horizons, whereas Model 3 produces significantly

more accurate projections at shorter (1 — 2 months) forecast horizons. On the other hand, Model

8This value is calculated as (1-RMSPE-ratio) * 100%.
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1 results in a statistically significant deterioration in accuracy in almost all forecast horizons (10
out of 12).

In addition to accuracy, we test whether forecasts generated using the benchmark model con-
tain all information provided in the alternative specifications. The results of the encompassing
test for futures-based monthly price forecasts, shown in Table Al, reject this hypothesis for all
three alternative models at all forecast horizons. This finding suggests that the forecasts from our
proposed models include additional information missing from the Hoffman model and, therefore,

offer an improvement over it.

Sensitivity Analysis for Futures-Based Price Estimates

As discussed in sections 1 and 2, cotton futures prices spiked and reached an all-time high in 2011
due to perceived supply shortages in the global market. This resulted in a significant deviation
of basis from its historical average, creating an outlier in our dataset. To evaluate the sensitivity
of our results to such unanticipated market conditions, we re-estimated the models after removing
futures prices from the outlier period of August 2010 to August 2011. By the construction of
our dataset, the 2011 futures prices are used to forecast farm prices both in 2011 and 2012. For
instance, the 12-month ahead forecast for February 2012 will use the March 2012 futures contract
prices observed in February 2011. Therefore, before conducting sensitivity analysis, we removed
data from September 2010 until August 2012 (24 observations). Overall, the results of the analysis
presented in Tables A2 as well as in Figures A1 — A3 Panel B are consistent with that of the full
sample. As before, regression-based Models 2 and 3 produced more accurate and stable forecasts,

as shown by lower RMSPE and positive and significant MDM statistics.
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Figure Al: Mean Percentage Errors (MPE) of Farm Price Forecasts by Forecast Horizon

Panel A: Full Sample
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Note 1: The figure above plots the accuracy statistics of the MPE criterion (detailed in Equation 9) across models
and horizons. Within each horizon, we test if the MPEs are significantly different from zero. Respective models are
as detailed in Section 3.

Note 2: Model 1 represents the moving average approach with basis deviation term. Model 2 represents the regression
model with nearby futures prices. Model 3 represents th%éegression model with basis deviation term.
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Figure A2: Mean Absolute Percentage Errors (MAPE) Difference of Farm

Forecast Horizon

Panel A: Full Sample
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Note 1: This figure shows the differences in MAPE statistics between alternative model forecasts and Hoffman’s
model projections. A negative (positive) MAPE difference indicates that the alternative model produces more (less)

accurate forecast than the Hoffman model.

Note 2: Model 1 represents the moving average approach gith basis deviation term. Model 2 represents the regression
model with nearby futures prices. Model 3 represents the regression model with basis deviation term.
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Figure A3: Root Mean Squared Percentage Errors (RMSPE) Difference of Farm Price Forecasts
by Forecast Horizon

Panel A: Full Sample
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Note 1: This figure shows the differences in RMSPE statistics between alternative model forecasts and Hoffman’s
model projections. A negative (positive) RMSPE difference indicates that the alternative model produces more (less)
accurate forecast than the Hoffman model.

Note 2: Model 1 represents the moving average approach 3&h basis deviation term. Model 2 represents the regression
model with nearby futures prices. Model 3 represents the regression model with basis deviation term.



