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The Paper’s Insight in a Nutshell
• Insight: use asset pricing methods to fully characterize E∗

t [·]

• Asset Pricing: if Xt+1 is a future payoff, the law of one price implies

Pt [X ] = ERN
t [X ] = Et [SDF · X ]

◦ Moreover, we can easily obtain the SDF that is linear in X :

SDFt+1 = 1 + λ
′
t(Xt+1 − Et [X ]) where λt = Σ−1

t (Pt [X ] − Et [X ])

◦ We can then obtain Pt [Z ] = Et [SDF · Z ]
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relevant outcome variables? How to measure rational beliefs?



3/10

The Paper My Comments Final Remarks

Asset Pricing Application
1 = Et [SBF · M︸ ︷︷ ︸

SDF

· R]

• Extracting “risk factors” from returns gives SDFt = SBFt · Mt

• M captures preferences/incentives (marginal utility)
◦ Empirical specification is hard! Who is the investor? What are the

state variables? What is the functional form?

• SBF captures beliefs distortions (measure change from E∗[·] to E[·])
◦ Empirical specification is hard! Whose beliefs matter? What are the

relevant outcome variables? How to measure rational beliefs?



3/10

The Paper My Comments Final Remarks

Asset Pricing Application
1 = Et [SBF · M︸ ︷︷ ︸

SDF

· R]

• Extracting “risk factors” from returns gives SDFt = SBFt · Mt

• M captures preferences/incentives (marginal utility)
◦ Empirical specification is hard! Who is the investor? What are the

state variables? What is the functional form?

• SBF captures beliefs distortions (measure change from E∗[·] to E[·])
◦ Empirical specification is hard! Whose beliefs matter? What are the

relevant outcome variables? How to measure rational beliefs?



3/10

The Paper My Comments Final Remarks

Asset Pricing Application
1 = Et [SBF · M︸ ︷︷ ︸

SDF

· R]

• Extracting “risk factors” from returns gives SDFt = SBFt · Mt

• M captures preferences/incentives (marginal utility)
◦ Empirical specification is hard! Who is the investor? What are the

state variables? What is the functional form?

• SBF captures beliefs distortions (measure change from E∗[·] to E[·])
◦ Empirical specification is hard! Whose beliefs matter? What are the

relevant outcome variables? How to measure rational beliefs?



4/10

The Paper My Comments Final Remarks

Outline

The Paper

My Comments

Final Remarks



4/10

The Paper My Comments Final Remarks



5/10

The Paper My Comments Final Remarks

1) A Different use for the SBF: Belief Imputation
• This Paper: if Xt+1 is a future outcome, coherent beliefs imply

Ft [X ] = E∗
t [X ] = Et [SBF · X ]

◦ Moreover, we can easily obtain the SBF that is linear in X :

SBFt+1 = 1 + λ
′
t(Xt+1 − Et [X ]) where λt = Σ−1

t (E∗
t [X ] − Et [X ])

◦ We can then obtain E∗
t [Z ] = Et [Z ] + β

′
t (E∗

t [X ] − Et [X ])

• The paper uses the E∗
t [Z ] equation to validate the SBF

• But we can use this equation as a belief imputation method
• We can build the SBF from X and study beliefs about unexplored Z :

◦ Zt+1 = E∗
t+1[X ] (study belief term structure since E∗

t [Z ] = E∗
t [Xt+2])

◦ Zt+1 = E∗
j,t [X ] (study second order beliefs since E∗

t [Z ] = E∗
t [E∗

j,t [X ]])

◦ Zt+1 = Asset Supplyt+1 (study how views about supply affect demand)
◦ etc...
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j,t [X ] − E∗
t [X ]

)
where β∗′

t = Σ∗−1
t Cov∗

t [X , Z ]
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• We have a series of papers studying CMAs
(Couts, Gonçalves, Loudis (2023), Couts et al. (2024), Andonov et al. (2025))

• In the latest one, we estimate

ω∗
n,j,t : mean-variance allocation with frictions (asset n, institution j , year t)

ωn,j,t : portfolio allocation of investors using institution j as a consultant

• We include six major asset classes
* Cash, Fixed Income, Equity, Private Equity, Real Estate, Hedge Funds

• Missing beliefs problem:
◦ About 40% of CMAs do not have full coverage of these asset classes
◦ If one asset class is missing, cannot compute ω∗ for any asset class

https://dx.doi.org/10.2139/ssrn.4458499
https://dx.doi.org/10.2139/ssrn.4933020
https://dx.doi.org/10.2139/ssrn.6030794
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t
(
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t [X ]
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t = Σ∗−1
t Cov∗

t [X , Z ]

• Consider the 2020 CMA from Mercer
◦ We observe beliefs for vector X = Ro (all but Hedge Funds)

◦ We are missing the beliefs for Z = Rm (Hedge Funds)

◦ We have consensus CMAs for all asset classes (2020 aggregated)

• Applying the BHF formula:

E∗
j,t [Rm] = E∗

t [Rm] + β∗′
t

(
E∗

j,t [Ro] − E∗
t [Ro]

)
where β∗′

t = Σ∗−1
t Cov∗

t [Ro , Rm]

• This approach allows us to recover all expected returns for all CMAs
• Let’s check whether the method works empirically

◦ For each (observed) asset class in each CMA, pretend it is missing
◦ Use BHF imputation method to obtain that particular E∗

j,t [Rm]

◦ Compare imputed E∗
j,t [Rm] with true observe value
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3) Using the BHF to Impute CMAs
E∗

j,t [Z ] = E∗
t [Z ] + β∗′

t
(
E∗

j,t [X ] − E∗
t [X ]

)
where β∗′

t = Σ∗−1
t Cov∗

t [X , Z ]

• Consider the 2020 CMA from Mercer
◦ We observe beliefs for vector X = Ro (all but Hedge Funds)

◦ We are missing the beliefs for Z = Rm (Hedge Funds)

◦ We have consensus CMAs for all asset classes (2020 aggregated)

• Applying the BHF formula:

E∗
j,t [Rm] = E∗

t [Rm] + β∗′
t

(
E∗

j,t [Ro] − E∗
t [Ro]

)
where β∗′

t = Σ∗−1
t Cov∗

t [Ro , Rm]
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Slope = 0.93 (0.02); R2 = 85%
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3) Using the BHF to Impute CMAs
E∗

j,t [Z ] = E∗
t [Z ] + β∗′

t
(
E∗

j,t [X ] − E∗
t [X ]

)
where β∗′

t = Σ∗−1
t Cov∗

t [X , Z ]

• To obtain the 2020 Mercer ω∗, we also need Σ∗
j,t

◦ We observe beliefs for vector X = [Ro , vech(RoR
′
o)]

◦ We are missing the beliefs for Z = [Rm, vech(RmR
′
m), vech(RoR

′
m)]

◦ We have consensus CMAs for all asset classes (2020 aggregated)

• We can apply the general formula above

• The final expression looks more complicated
• But we have all elements we need (if R ∗∼ Normal)

◦ We need E∗
t [(Ro , Rm)] and Σ∗

t [(Ro , Rm)]

◦ We need E∗
j,t [Ro] and Σ∗

j,t [Ro]

• So, let’s check whether the method works empirically
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3) Using the BHF to Impute CMAs

Slope = 0.90 (0.00); R2 = 84%
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3) Using the BHF to Impute CMAs

Slope = 0.97 (0.02); R2 = 74%
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Final Remarks

• Marginal Costt = Ft [Marginal Benefit]

• Rational expectations: Ft [X ] = Et [X ]

• This paper: Ft [X ] = E∗
t [X ] = Et [SBF · X ]

• Potential to fundamentally change the subjective beliefs literature

• So many applications that it is hard to list

• I predict (or at least hope) it will become an influential paper

• Good luck!
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