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The Paper in a Nutshell

• Hard to build link between Macroeconomy and Asset Prices

• Paper does that in a cointegration framework:

lnFj,t = lnFj,t−1 + fj,t

lnMt = lnMt−1 + mt

lnFj,t = α0,j + α1,j · t + β
′
j lnMt + wj,t

• If this cointegration holds, wj,t predicts fj,t+1 or mt+1:

wj,t+1 = ρjwj,t + vj,t+1

fj,t+1 − β
′
j mt+1 = α1,j + (ρj − 1) · wj,t + vj,t+1
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wj ,t Predicts fj ,t+1 (in a Graph)
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1) All OOS R2 Should be Fully OOS

• R2 = 10% is a reasonable benchmark
(upper bound in Ross (2015))

• Most OOS R2 in the paper are not really OOS

• Cointegration residuals (wj,t) are estimated in-sample:

lnFj,t = α0,j + α1,j · t + β
′
j lnMt + wj,t
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• I estimated the trend model: lnFm,t = α0,m + α1,m · t + wm,t
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1) All OOS R2 Should be Fully OOS
• I estimated the trend model: lnFm,t = α0,m + α1,m · t + wm,t

• The R2 values are as follows:

Years IS w + IS E[r ] IS w + OOS E[r ] OOS w + OOS E[r ]
≥ 1968 11.7%
≥ 1980 8.7% 6.1% -58.7%
≥ 1990 11.2% -4.9% -50.1%
≥ 2000 19.1% 16.1% -2.5%

• In the paper, the analogous R2 values are as follows:

Years IS w + IS E[r ] IS w + OOS E[r ] OOS w + OOS E[r ]
≥ 1968 30.7%
≥ 1980 ??? 34.8% ???
≥ 1990 ??? 40.3% ???
≥ 2000 ??? 47.9% 29.4%
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2) 1-Step OOS Estimation + Longer Sample
• Starting OOS analysis in 1980 is needed, but challenging

• Challenge 1: 2-step estimation
◦ You can use a 1-step estimation (Lettau and Ludvigson, 2005):

fj,t+1 = α1,j + δj · wj,t + vj,t+1

= α1,j + δj · (lnFj,t − α0,j − α1,j · t − β
′
j lnMt) + vj,t+1

= θ0,j + θ1,j · t + θ2,j · lnFj,t + θ
′
3,j lnMt + vj,t+1

• Challenge 2: Sample Starts in 1968

◦ Start in 1920s but focus on FF3 model (FF5 and q4 in IA)

◦ Volatility proxy: liquidity factor → realized variance

◦ Inflation proxy: crude oil returns → CPI growth

◦ Growth proxy: potential output growth → GDP growth

◦ Term Spread proxy: already available since 1920s
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3) Does Mt Really Reflect a “Macro Trend”?
• First sentence:

“We document that the price of classical equity factors like HML is

anchored to the real economy in the long run.”

• Last sentence:
Our evidence shows that by looking at asset prices together with returns

may prove a fruitful way to link financial markets to the real economy.”

• Variables used to construct Mt

1) Liquidity Factor Returns (Financial)

2) Crude Oil Returns (Mixed — CPI would be Macro)

3) Potential Output Growth (Macro)

4) Term Spread (Financial)
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Our evidence shows that by looking at asset prices together with returns

may prove a fruitful way to link financial markets to the real economy.”

• Variables used to construct Mt

1) Liquidity Factor Returns (Financial)

2) Crude Oil Returns (Mixed — CPI would be Macro)

3) Potential Output Growth (Macro)

4) Term Spread (Financial)
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Other Comments
1. Campbell & Thompson (2008) certainty equivalent fee:

1
γ

·
(

R2

1 − R2

)
· (1 + SR2) = 1

5 ·
( 0.348
1 − 0.348

)
· (1 + 0.302) = 11.6%

Your exercise (Haddad, Kozak, and Santosh, 2020) yield much lower

certainty equivalent fee. Why (economically speaking)?

2. More analysis to identify the effect of each variable in Mt

3. Realized Volatility x Liquidity Factor as volatility proxy

4. In Table 4, why is the dp R2 so low when predicting 5-year returns?

Could correct for M&A (see Gonçalves (2021)).

5. Robustness to state variables is important

◦ One can have omitted stationary variables even if no omitted trend

◦ Use first 4 or all 8 PCAs (do not select based on PCA interpretation)
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Final Remarks
• Very interesting paper with novel perspective on the link
between asset prices and macroeconomic activity:

◦ Financial prices correct towards a macro trend

◦ As such, returns of standard factors are highly predictable

◦ All one needs is the cointegration residual

• It would be useful to:

◦ Use OOS cointegration residuals in OOS R2

◦ Adjust OOS estimation and sample period so that we can
analyse OOS results starting earlier (e.g., in 1980)

◦ Adjust Mt to match the macro motivation

• Good luck!
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