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Summary

• Extends the factor zoo analysis to the US bond market – USD 40 tri market capitalization

• Dataset: 64 bonds portfolios and 49 risk factors (bonds, equity and nontraded) from 1986:01 to 2021:09 (monthly)

• Econometric method: spike-and-slab prior to shrink and select risk factors

• Findings:

1. The SDF is dense

2. The majority of bond risk factors are disposable

3. Equity and nontraded are not disposable

4. Bayesian model averaging (BMA-SDF) explain excess bonds returns better than any other individual model
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Data
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Data

• Total return and duration-adjusted returns (openbondassetpricing.com)

• LHM: 1986:01 to 1996:12

• ICE: 1997:01 to 2021:09

• FISD: bonds characteristics

• Prices are sample exactly at the end of each month (TRACE/WRDS as alternative dataset)

• 1986:01 to 2021:09 (𝑡 = 429 months) and 30k unique bonds

• 64 bonds portfolio:

• 25 (credit spread vs size)

• 25 (ratings vs time to maturity)

• 14 bonds risk factors

• Factor zoo:

• 14 bonds risk factors

• 11 nontrade risk factors

• 14 equity risk factors
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Econometric 
Method
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Econometric method

Given:

• 𝒓! = 𝑟",!, … , 𝑟$,!
%

 and 𝒇! = 𝑓",!, … , 𝑓&,!
%

From the SDF model:

𝝁' = 𝜆(𝟏$ + 𝑪)𝝀) + 𝜶

𝝁' = 𝑪𝝀 + 𝜶

Assuming 𝜋 𝜶 ~𝑀𝑁 𝟎$, 𝜎*𝜮' , the cross-sectional likelihood is given by:

𝜋 |𝑑𝑎𝑡𝑎 𝝀, 𝜎* = 2𝜋𝜎* +$* 𝜮'
+"*𝑒𝑥𝑝 −

1
2𝜎* 𝝁' − 𝑪𝝀 %𝜮'+" 𝝁' − 𝑪𝝀

Shrink and select risk factors: spike-and-slab prior to 𝝀
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Econometric method

Shrink and select risk factors: spike-and-slab prior to 𝝀:

𝜋 𝝀, 𝜎*, 𝜸, 𝝎 = 𝜋 |𝝀 𝜎*, 𝜸 𝜋 𝜎* 𝜋 |𝜸 𝝎 𝜋 𝝎

and:

• 𝜋 |𝜆& 𝜎*, 𝛾& ~𝑁 0, 𝑟 𝛾& 𝜓&𝜎*  where:

• Selection: 𝑟 𝛾& = 1 = 1 ⇒ 𝑓& is selected and 𝑟 𝛾& = 0 = 0 ⇒ 𝑓& is not selected

• Shrinkage: 𝜓& = 𝜓H𝝆&%H𝝆& and H𝝆& = 𝝆& −
"
$
∑,-"$ 𝝆,,& 𝟏$

• 𝜓 is hyper parameter link to the Sharpe ratio since 𝐸 |𝑆𝑅& 𝜎* = "
*𝜓𝜎

*∑,-". H𝝆&% H𝝆&

• Prior for 𝐸 |𝑆𝑅& 𝜎* = 0.2, 0.4, 0.6, 0.8

•  𝜋 |𝛾& = 1 𝜔& = 𝜔& and 𝜔&~𝐵𝑒𝑡𝑎 𝑎, 𝑏

• Belief about the sparsity of the true model

• 𝑎 = 𝑏 = 1 implies 50% change of 𝑓& been selected pior
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Econometric method

Bayesian model averaging (BMA-SDF) definition:

• Given model 𝛾/ we have the SDF: 𝑀!,0! = 1 − 𝒇!,0! − 𝝁),0!
%𝝀0!

• 𝑀!
123 = ∑/-"2 𝑀!,0! 𝑃𝑟 |𝛾/ 𝑑𝑎𝑡𝑎
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Results
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Results - 25 risk factors  (bonds and nontrade risk factors) 

• Selected risk factors at S.R. = 0.8 (S.R. annualized = 2.4)

• PEADB: post-earnings announcement drift (bond)

• YSP: slope of the yield curve (nontrade?)

• INFL: inflation volatility (nontrade?)

• MKTB: market factor (bond)
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Results - 25 risk factors  (bonds and nontrade risk factors) 
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Results - 49 risk factors  (bonds, nontrade and equity risk factors) 

• Selected risk factors at S.R. = 0.8 (S.R. annualized = 2.4)

• PEADB, YSP, INFL, MKTB and 

• LTREV: long-term reversal (equity)

• SMB: small minus big (equity)

• SMBs: small minus big without its unpriced component (equity)

• LIQNT: liquidity (equity)
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Results - 49 risk factors
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Results - 25 risk factors  (bonds and nontrade risk factors) 

• Selected risk factors at S.R. = 0.8 (SR annualized = 2.4) – no results for other SR priors
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Results - 49 risk factors  (bonds, nontrade and equity risk factors) 

• Selected risk factors at S.R. = 0.8 (SR annualized = 2.4) – no results for other SR priors

•  
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Results – BMS-SDF vs other models (oos n=77)
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Results – BMS-SDF vs other models (oos n=127)
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Results – BMS-SDF vs other models (oos n=77 and duration adjusted returns)
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Conclusion
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Conclusion

• Findings:

1. The SDF is dense

2. The majority of bond risk factors are disposable

3. Equity and nontraded are not disposable

4. Bayesian model averaging (BMA-SDF) explain excess bonds returns better than any other individual model
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Appendix
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Appendix – Factor zoo
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Appendix – Factor zoo
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Disclaimer

Rafter Gestão de Investimentos Ltda. ("Rafter Investimentos") is a company duly authorized by the Brazilian Securities and Exchange Commission (Comissão de Valores 
Mobiliários) to engage in the activity of managing portfolios of securities in the category of "asset manager." Rafter Investimentos does not engage in the distribution, analysis, 
and/or advisory services related to securities. Therefore, the information contained in this material is solely for informational purposes and does not constitute an investment 
recommendation or an offer of investment fund units or any securities by Rafter Investimentos.

Investors should seek independent financial advice based on their personal characteristics before making an investment decision. Investors are recommended to carefully read 
the fund's regulations and other documents before investing their funds, especially the "Risk Factors" section. Rafter Investimentos does not distribute investment fund units; 
this is exclusively done by third-party distributors duly contracted by the investment funds under management.

In accordance with ANBIMA's self-regulation, it is recommended to analyze the fund's performance for a minimum period of 12 (twelve) months. Investment funds are not 
guaranteed by the fund administrator, portfolio manager, any insurance mechanism, or the Credit Guarantee Fund (Fundo Garantidor de Créditos - FGC). Past performance is 
not indicative of future returns. For funds that aim to maintain a long-term portfolio, there is no guarantee that the fund will qualify for long-term tax treatment.

The disclosed profitability is net of management and performance fees and gross of taxes. If the comparative benchmark used in this material is not the one described in the 
fund's regulations, consider such benchmark purely as an economic reference. Verify whether the funds use derivative strategies as an integral part of their investment policies; 
such strategies may result in losses for unit holders, potentially exceeding the invested capital, and require additional contributions from unit holders to cover the fund's losses.

Verify whether the investment funds are authorized to invest in foreign financial assets. Check whether the investment funds invest in private credit; such funds may be subject 
to a substantial loss of net equity in the event of non-payment of the assets in their portfolio. Investment funds may be exposed to significant concentration in financial assets 
issued by a few issuers, currency fluctuation, and other risks not mentioned in this material. Investment in certain financial assets may subject the investor to significant losses.

Check the fund's commencement date. Rafter Investimentos is not responsible for errors, omissions, or inaccuracies in the content of the disclosed information, nor for 
investment decisions made based on this material. The information, conclusions, and analyses presented may change at any time without prior notice. This material may not be 
copied, reproduced, or distributed to third parties, in whole or in part, without the express consent of Rafter Investimentos.


