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Motivation
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Motivation

Full-information rational expectations (FIRE) hypothesis implies that fore-
cast errors observed ex post are purely random.

But:

® Analyst forecasts display systematic, predictable errors consistent with
overreaction to new information (Bordalo et al., 2019, 2020, 2024).

® Halperin and Mazlish (2025) show strong horizon dependence for macroe-
conomic indicators: short-term underreaction, long-term overreaction.

® D’Arienzo (2020) provides evidence from market-implied expectations: long-
term yields overreact increasingly with maturity.

e Evidence for commodities is scarce.
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Methodology

e Coibion and Gorodnichenko (2015):

Stin — Et(5t+h) =a+f (Et(5t+h) - Et—1(5t+h)) + Etth,
N————

Forecast error Forecast revision

B1 < 0 = overreaction,

B1 > 0 = underreaction

e Bordalo et al. (2024):

Strh — Ee[Sten] = a+ ba (Et[5t+h] - Et—l[SH—h]) + B2 Ee—1(Sesn) +etin,
—_—— —_——

Forecast error Forecast revision Lagged forecast

B2 < 0 = over-extremity,
B2 > 0 = under-extremity

Magzhanov Timur™, Salkov Ivan?, Beyseuov Kalimzhan? 1 Bocconi University, 2 HSE University

Systematic Err. n Analysts and Market-Implied Expectations of Commodity Prices 3/ 19



Methodology Em
0O@00000

Interpreting the coefficients

Over-extremity vs. under-extremity. 3> < 0 implies that a higher level
of the lagged forecast is associated with the forecast being too high relative
to the outcome. This means that high lagged forecasts are too high while
low forecasts are too low. Thus we term (3> < 0 as overextremity and
correspondingly 8> > 0 as under-extremity (Halperin and Mazlish, 2025).

Z-normalization. Interpretation of the coefficients needs to account for
the fact that we z-score expectations with respect to asset and horizon:
the B; coefficients should be interpreted as “relative to what is typical”.
So, the interpretation of /37 is: “when expectations revise a large amount
relative to what is typical for horizon j and asset i, are forecast errors large
or small relative to what is typical for that horizon j and asset i?" (Halperin
and Mazlish, 2025).
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Methodology

We estimate the Bordalo et al. (2024) regression for EIA analyst forecasts:

Stim — e [Seem] = at B (B [Serm] — EEA[Stin]) + B2 EA[Serm] +etim.
—_— ——

Forecast error Forecast revision Lagged forecast

® Siim is the monthly average spot price realized in month t + m.
o EEA[S, ] is the EIA forecast of the spot price Siym.
° IE]tELA1 [St+m] is the EIA forecast made one month earlier for the same spot price Siim.

® mis the forecast horizon, measured in months.
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Futures as expectation proxies

® Futures prices can be decomposed as follows (Fama and French,
1987):

Ft(5t+h) = IEt[SHh] + IEt[R'DHh]
N—_—— N—_—— N—_——

Futures price Expected spot price  Expected risk premium

® Assuming that risk premia are relatively small and markets are suf-
ficiently liquid, futures can adequately be characterized as unbiased
predictors of future spot prices (Chinn and Coibion, 2014):

Ft(5t+h) ~ Et[5t+h]
——— ——

Futures price Expected spot price
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Methodology

We estimate the Bordalo et al. (2024) regression for futures:

Stth — Fe(Seqn) = a+ 51 (Ft(SH—h) — Ft—k(5t+h)) + B2 Fi—i(Se+n) +Et+n.
—_— —_———

Forecast error Forecast revision Lagged forecast

® S;.h is the spot price realized on day t + h.

® F¢(Styn) is the futures price quoted on day t for a contract expiring on day t + h; it
serves as the market-implied forecast of S;p.

® Fi_k(Setn) is the futures price quoted k days earlier for a contract with the same
expiration date.

® h is the forecast horizon.

® k is the forecast-revision window. In the baseline specification, we set k = 21 trading
days ~ 1 month.
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Graphical intuition

® The regression variables are constructed according to the following scheme:

price

futures curves
Fy1(St+n)

revision

' b F3(Stn)
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‘ k i h |
——— 3
t—k t t+h day

Figure 1: Construction of forecast revisions and forecast errors
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Analyst forecasts
® Source: EIA Short-Term Energy Outlook
® Sample: 2005-2026

e Series: WTI, gasoline, diesel, natural gas

Futures prices
® Source: historical quotations from barchart.com
® Sample: 2005-2026
e Contracts: CL, RB, HO, NG
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Forecast-horizon dependence

Table 1: Bordalo et al. (2024) regression for WTI Crude Oil

Horizon in months m=1 m=3 m=6 m=12 m=18
0.262%** 0.105 -0.035 -0.114* -0.139%**
B1: forecast revision (0.068) (0.087) (0.045) (0.068) (0.048)
0.267** 0.045 -0.057 -0.131** -0.115%*
(0.117) (0.076) (0.045) (0.065) (0.046)
-0.214%¥*  _0.353%F*  _0.441%**  _0.492%**  _(52Q***
2 lagged forecast (0.039) (0.096) (0.154) (0.122) (0.156)
-0.102%**  _0.245*** -0.343** -0.446***  _0.523***
(0.035) (0.087) (0.153) (0.131) (0.132)
Sample size 249 249 249 249 120
P 249 249 249 249 249

Note. Robust standard errors (HAC). *** p < 0.01, ** p < 0.05, * p < 0.10.
Sample period: August 2005 - May 2026.

® (3, changes sign from positive to negative as the forecast horizon increases.

® /3, decreases monotonically.
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Forecast-horizon dependence

® For both analysts and futures, 31 decreases monotonically as the forecast horizon
increases, indicating stronger overreaction at longer horizons.
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Figure 2: Coefficient 81 (1-month forecast revision) across forecast horizons. HAC robust s.e.
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Forecast-horizon dependence

® For both analysts and futures, 3> decreases monotonically as the forecast horizon
increases, indicating stronger over-extremity at longer horizons.
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Figure 3: Coefficient 82 (1-month lagged forecast) across forecast horizons. HAC robust s.e.
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Revision-window dependence

® The results support accumulated overreaction: small daily distortions compound
and become significant over longer revision windows.

Serh — Fe(Sten) = a+ b1 (Ft(5t+h) — Ft—k(st+h)) + B2 Fe—i(St4n) + €t4h
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Figure 4: Sensitivity of the coefficient 31 to the width of the revision window (k) for WTI Crude Oil
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Forecasting performance

® Correction procedure, F;(S:+r)+ error, yields significant accuracy improvements.
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Figure 5: Out-of-sample forecast accuracy for energy commodities, 2021-2026
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Forecasting performance

® Correction procedure performs particularly well during periods of extremely low
or high prices.
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Figure 6: Real-time EIA WTI forecast trajectories and correction-adjusted paths
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Conclusion

@ Both analysts and market-implied expectations underreact at short hori-
zons and overreact at longer horizons.

® Overreaction and over-extremity increase with the forecast horizon.

© Results support accumulated overreaction: small daily distortions com-
pounding over time.

@ Correcting forecasts for systematic errors improves out-of-sample accu-
racy.
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Forecast-horizon dependence

® As a robustness check, we compare raw futures with risk-premium-adjusted fu-
tures based on Hamilton and Wu (2014).

® Both measures yield very similar 51 and 5> dynamics across horizons.
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Figure 7: Comparison of Model Coefficients for Raw and Risk-Premium-Adjusted WTI Crude Oil Futures

Magzhanov Beyseuov Kalimzhan?

Systematic Errors in Analysts and Market-Implied Expectations of Commodity Prices



	Motivation
	Methodology
	Empirical results
	Conclusion
	References
	Appendix

