
Probability Weighing and Commodity Futures Returns

Qi Xu1;  Ying Wang2; 
1Zhejiang University, 2Zhejiang University

1. Barberis, N., Mukherjee, A. & Wang, B. (2016), ‘Prospect Theory and Stock Returns: An Empirical Test’, Review of Financial Studies 29(11), 3068–

3107.

2. Fernandez-Perez, A., Frijns, B., Fuertes, A. M., and Miffre, J. (2018). The skewness of commodity futures return. Journal of Banking & Finance,86,

143-158.

3. Kang, W., Rouwenhorst, K. G., and Tang, K. (2020). A tale of two premiums: The role of hedgers and speculators in commodity futures markets. The

Journal of Finance, 75(1), 377-417.

4. Tversky, A. and Kahneman, D. (1992) Advances in prospect theory: Cumulative representation of uncertainty. Journal of Risk and Uncertainty, 5, 297-

323.

Selected References

◼ Univariate Portfolio Sorting

◼ Cumulative Returns of Commodity Portfolios Sorted by Probability 

Weighting Values and Different Commodity Factor Portfolios

Summary

◼ Data:

⚫ Commodity Futures Data: daily settlement price, trading volume, and open

interest on 26 active traded US commodity futures contracts from Bloomberg

from February 1982 to October 2019

⚫ 13 agricultural futures, 4 livestock futures, 5 metal futures, 4 energy futures

⚫ Log return of futures prices, assuming a fully-collateralized position in futures

markets

◼ Variables

⚫ A vector of historical commodity return with equal probability, sort from

negative to positive

⚫ (Cumulative) prospect theory value by Tverkey and Kahneman (1992)

⚫ Probability weighting function and Value function

⚫ Parameters (𝛼, 𝜆, 𝛾, 𝛿) are (1, 1, 0.61, 0.69) for the probability weighting

component (PW), follow the literature

⚫ Use the past five year rolling window of monthly commodity return to obtain a

monthly commodity-level probability weighting value (pw)

◼ Risk-Based Explanations

⚫ Beta Sorted Portfolios

◼ Mispricing-Based Explanations

⚫ Limits to Arbitrage

⚫ Results are robust to alternative estimation windows to obtain commodity 

probability weighting values.

⚫ Using different conjunction methods do not affect our findings.

⚫ Results hold in general in two sub-samples, but are stronger in the post-

financialization periods.

⚫ Results remain when Fama-Macbeth regressions are used. 

Robustness

◼ Central Research Question:

⚫ Does probability weighting affect the cross-section of commodity futures

returns?

◼ Motivations:

⚫ Understanding how speculative trading affects commodity futures prices is a

long-lasting question in the area of commodity futures research.

⚫ Existing studies mainly rely on trader position information from Commodity

Futures Trading Commission (CFTC) to investigate speculative trading in

commodity markets.

⚫ However, empirical evidence regarding whether specific investor behavioral bias,

which underpins speculative trading, may affect commodity returns remains

lacking in the literature.

◼ Main Empirical Findings

⚫ High probability weighting value commodities significantly underperform low

probability weighting value commodities.

⚫ The predictive power cannot be explained by risk factors or other commodity

characteristics.

⚫ Beta sorting and alternative risk factors do not support a risk-based explanation.

⚫ Limits to arbitrage contributes to the predictability.

⚫ Comprehensive robustness checks support our main findings.

◼ Contributions

⚫ We introduce a new commodity return predictor motivated by a behavioral theory.

⚫ We provide new empirical evidence in commodity futures markets.

⚫ We first formally study on probability weighting on commodity market and show

that results are robust after controlling for skewness.

Empirical Results

2021 JPMCC Poster 

◼ Alphas and Factor Loadings

◼ Multivariate Regression Analysis

Understanding the PredictabilityData and Variables
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⚫ Heterogenous Trading by Commercial

and Non-Commercial Traders

⚫ Alternative Risk Factors


