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B Central Research Question:

® Does probability weighting affect the cross-section of commodity futures
returns?

B 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.

B Main Empirical Findings

High probability weighting value commodities significantly underperform low

probability weighting value commaodities.

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.

B Contributions

® \\e introduce a new commaodity return predictor motivated by a behavioral theory.

® \\e provide new empirical evidence in commodity futures markets.

® \e first formally study on probability weighting on commodity market and show
that results are robust after controlling for skewness.

Data and Variables

B 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

B Variables

® A vector of historical commodity return with equal probability, sort from
negative to positive
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® (Cumulative) prospect theory value by Tverkey and Kahneman (1992)
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® Probability weighting function and Value function
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® Parameters (a, A, y, §) 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)

Empirical Results

B Univariate Portfolio Sorting

Panel A: Portiolio Performance

PI P2 P3 P4 P5  PI-P5

Avs Return 003 002 -001 -002 -007* O0.11**
(0.98) (0.66) (-0.19) (-0.53) (-187) (2.33)

Std 020 016 018 018 020 023
Sharpe Ratio 018 013 -004 010 -037 047
Skewness 064 001 105 -052 -061 046

Excess Kurtosis 451 1.53 895 3.63 3.29 1.50
Maximum Drawdown -054 -0.52 -0.74 0.75 -0.95 -0.68

B Cumulative Returns of Commodity Portfolios Sorted by Probability
Weighting Values and Different Commodity Factor Portfolios
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B Alphas and Factor Loadings

Panel B: Alphas and Factor Loadings

Model (1) 2 3) 4)
D_lﬁ#tt ﬂ_lﬁtt# G_l5t=t=l: Dlz***
(3.82) (3.80) (3.88) (3.13)
-0.13 -0.13 -0.10 -0.10
EWF
(-1.42) (-1.40) (-1.09) (-1.33)
-0.08 -0.08 -0.14%* -0.11
TSF _ -
(-1.02) (-1.15) (-2.10) (-1.54)
_0_34*** _033*** _035*** _ﬂ_zgttt
MOMF
(-4.30) (-4.11) (-4.57) (-3.74)
-0.05 -0.02 0.08
HPF
(-0.77) (-0.31) (0.86)
-0.01 -0.09
EBF
(-0.13) (-1.62)
0.14%= 0.11
BMF
(2.02) (1.19)
0.00
SKEWF
(0.02)
-0.10
MNOIF
(-1.30)
LIQF 002
Q (0.27)
VALF
(3.30)
0.00
CVF
(-0.04)
Adjusted R-
0.16 0.16 0.16 0.23
squared
(1) 2 (3 (4) (3) (6) )] (8) (@) (10) (11) (12) (13)
ow -0.053*%*  -0.056%** -0.063*** -0034%** 0056%** -0036%** -0055*** -0055%** -0056%** -0.044%** _0034*** -0054*** -0048***
(-4.33) (-4.65) (-5.23) (-4.3%) (-4.36) (-3.63) (-4.40) (-447) (-4.46) (-3.28) (-4.27) (<444 (-3.28)
fs 0.031* 0.025
(1.86) (132)
mom 0.029= 0.017
(197) (0.68)
hhp 0.020* 0.003
(1.83) (0.13)
shp 0.029*% 0.020
(1.80) (0.83)
val -0.001 0.020
(-0.05) (0.85)
v -0.006 -0.006
(-1.30) (-1.38)
skew -0.049%* -0.058**=
(-2.76) (-3.11)
lig -0.021%== -0.020**=
(-7.00) (-6.84)
Api 0.006 0.003
(0.82) (0.51)
bm 0.008 0.001
(0.27) (0.02)
rb 0.024* 0.009
(1.77) (0.74)
Observations 7,886 7.886 7.886 7,866 7.866 7.538 7.547 7.547 7.543 7,341 7.8806 7,886 6,002
R-squared 0.201 0.202 0.202 0.203 0203 0205 0.200 0.201 0.201 0.188 0201 0.202 0.190
Commodity FE Yes Yes Yes Yes TYes Yes Tes Yes Tes Yes Yes Tes Yes
Time FE Wes Tes Yes Tes Yes Wes Wes Yes Wes Tes Tes Wes Yes
Cluster by Commodity Wes Tes Yes Tes Yes Wes Wes Yes Wes Tes Tes Wes Yes

Understanding the Predictability

B Risk-Based Explanations

® Beta Sorted Portfolios

P1 P2 P3 P4 P5S  PI-P5
Ave Return 00126 -00064 -0.0086 -0.0305 -00425 0.0299
(-037) (-020) (-025) (-088) (-1.16) (0.67)

Std 017 017 018 017 019 020

Sharpe Ratio 007 -004 005 -018 -022 015
Skewness 048 022 067 -038 022 019
Excess Kurtosis 235 266 241 0.64 193 055
Maximum Drawdown -065  -054 051 -075 -077 -067
Avg pw 0.0028 00025 00024 00013 00013 00015

Ave Bpwr 1042 531 274 091 178 -1221

® Limits to Arbitrage

B Mispricing-Based Explanations

Commodity-Specific Measures  Aggregate Market Measures

1 @ G) (4) 5 ©
illig vol o1 AVIX AFSI TED
pw -0.05%* 0.06* -0.07FEE Q. O5%kF 0. 04%* -0.05%
(275 (182)  (-5.10) (-386) (235  (-1.65)
lim -0.01 -0.02 -0.02 -0.01 -0.03%#* -0.02
(-0.67) (-049) (-1.61) (-083) (-223) (-0.81)
pw x lim -0.02 -0 12%%% 0.02% -0.02%  _Q.03%** -0.01
(-0.82) (-3.100  (1.73)  (-2.04) (395  (-0.35)
ts -0.04%%  _0.04%F  _Q34FF% _Q34%kE () J4kHE -0.34
(-2.12)  (231) (-2087) (-1942) (-1839) (-19.23)
mom 0.03 0.05%* 0.04* 0.01 0.01 0.01
(1.16)  (199) (194 (089  (0.64)  (0.80)
hhp -0.01 0.00 0.01 0.00 0.00 0.01
(-033) (008) (030) (016  (-0.11)  (0.28)
shp 0.03 0.01 0.01 0.02 0.03 0.01
(144)  (057)  (061)  (081) (105  (0.57)
val 0.01 0.01 0.02 0.01 0.02 0.01
(049)  (034) (082 (053  (0.76)  (0.55)
cv -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
(-1.66)  (-098) (-143) (-1.13) (-1.16) (-1.04)
skew -0.06%*%* 0 06*** -0.05 -0.07¥EE _QOTEEE 0 Q6FFH
(-2.83) (3200 (-283) (362) (352) (37
lig -0.02%%% - _Q 02%F%F  _QQ2¥F  _QQ1FFE Q. Q2FF*
(-7.37)  (-6.08) (-10.7)  (-946) (-10.09)
o1 0.01 0.00 -0.01 -0.01 -0.01
(156)  (0.20) (-038) (-049)  (-0.46)
bm 0.01 0.00 0.01 0.01 0.01 0.01
(042)  (-003) (026) (036  (031)  (0.42)
rb 0.04 0.06*** 0.03 0.01 0.02 0.01
(1.61) (3.37) (1.07) (0.44) (0.49) (0.48)
Observations 6.411 6,992 6,892 6,669 6.262 6.892
R-squared 0.1936 0.1935 0.2600 0.0936 0.1006 0.0971
Commodity FE Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes
Cluster by Commodity Yes Yes Yes Yes Yes Yes

® Alternative Risk Factors

b1 b2 A1 A2 R-Squared RMSE  x?
EWF+AVOLy -28.13* 006 -0.03 5.30 074 016 063
(-1.67) (0.39) (-1.59) (0.37) [0.89]
EWF+ALIQy  -2029 005 -002 263 0.82 013 0.73
(-1.11)  (0.51) (-1.22) (0.57) [0.87]
EWF+LEVF -21.31 001 -0.03 1.04 076 015 088
(-0.72) (0.20) (-0.69) (0.12) [0.83]
EWF+CAPRF  -2589 -216 -0.03* -0.02 074 016 0.71
(-1.63) (-031) (-1.77) (-0.62) [0.87]
MKT + MKT~ 014 010 -126 -055 0.02 031 538
(-0.68) (0.21) (-042) (-0.21) [0.15]

® Heterogenous Trading by Commercial

and Non-Commercial Traders

Pl P2 P3 P4 P5 P5-Pl
i . 0.71 076 081 086 083 0.12

FPT for Commercials
(1.47)
148 1.57 159 181 180 0.33%%=

PT for Non-Commercials

(5.64)
i ] 0.06 006 004 002 005 -0.01

( for Commercials
(-0.14)
. . -0.04 004 -003 000 002 0.06%**
() for Non-Commercials (2.81)

® 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.
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