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Intro

Background

Research background
- Scott and Cavaglia (2017) present a framework for
evaluation of factors over long horizons
- Explored equity factor overlays using Fama & French factors
- Focused on equities as base asset
- Focused on terminal wealth outcomes

Background

Research background
- Blay et. al. (2020)
present a simulation-based multi-period portfolio selection framework
- Focused on long-horizon investing
- Focused on terminal wealth and decumulation outcomes

- Invesco commissions Cavaglia and Scott to expand 2017 research
- Explore multi-asset, multi-factor overlays
- Explore equities, bonds, and a 60/40 portfolio as base assets
- Explore terminal wealth and decumulation outcomes

- Invesco has factor expertise across multiple asset classes, use their data
- Cavaglia, Moroz and Scott (2021) confirm results in 21 countries.

Background

Factor premia: a new old lens

Context: Recent experience and concerns
- Profound disappointment
- Expected returns versus actual returns
- Value and alternative risk premia crashed
- Crowded markets, high transaction costs
- Factor scepticism warranted

Background

Historical Data Questions
- Long only factor returns: are they attainable?
- DFA 37 years of replicating Fama and French within 15 bps
- Institutional asset owners outperform asset class benchmarks
by 191 bps see Gerakos et. al. JF (2021)
- Long/Short implementation costs: are they prohibitive?
- Frazzini et.al. (2018): trading costs are manageable
- Survey of investment bank products
- Management + implementation: 60bps (average)
- Net return/Gross return: 65% (average)
- Are current factor returns anomalous?
- Were bond returns anomalous in the 1990s and this year?

Background

Research: What does the theory tell us?
(the old lens)
The typical multifactor-efficient portfolio of the ICAPM combines an MVE
portfolio with hedging portfolios that mimic uncertainty about consumptioninvestment state variables.
- Eugene Fama Multifactor Portfolio Efficiency and Multifactor Asset Pricing
Journal of Financial and Quantitative Analysis 1996

A typical investor then picks a point which gives him the best possible
portfolio, trading off mean, variance, and recession sensitivity that is
available. Investors want to hold multifactor efficient, rather than meanvariance efficient portfolios.
-John Cochrane Portfolio Advice in a Multi-factor World
Federal Reserve Bank of Chicago Economic Perspectives 1999

Background

Research: What does the theory tell us?
(the old lens)
Implications of the theory
- Aspiring retirees solve a multi-period portfolio problem
- Factors are portfolio construction instruments:
- To support attaining wealth accumulation/decumulation goals
- To tailor the journey to attain those goals by accounting for investor
risk aversion
- The correlation of factors with the base (mean-variance
efficient) portfolio matters
- This may be linked to economic conditions

Background

Our work: The new lens
- Examine how factor can support accumulation
decumulation goals
- Apply simulation analysis to review range of possible outcomes
- Evaluate the benefits of factors accounting for risk aversion

- Examine the importance of factors in a total portfolio
context
- Apply a factor overlay to reduce the risk of a reference asset
- Fill the risk budget and obtain a more efficient portfolio

- Examine the performance of factors through economic
regimes
- Construct all-weather factor completion portfolios

Background

Key questions
- To what extent does the overlay enhance an investor's ability to
attain her his wealth accumulation (or retirement income) goal?
- Is the journey over time to attaining the desired goal smoother
or more turbulent due to the factor overlay?
- Does the short side matter?
- How do factor premia interact with different underlying base
assets?
- How sensitive are the results to alternative views about the
future persistence of the historical returns of the factor premia?

Research

Methods
- Using historical returns for the period from Jan 1997 through
March 2020
- We produce 10,000 20-year block bootstrap simulations of various
base assets with two different implementations of factor premia
composite overlays
- Base assets: Equities, bonds, and 60/40
- Implementations: 200/100 and 130/30
- We assume overlay exposure are adjusted to drifting base asset
exposures monthly

Methods

The Factors
- EM: Earnings momentum a portfolio that seeks to capture the
outperformance of stocks whose earnings growth performance exceeds
sector or market averages
- PM: Price momentum a portfolio of stocks whose historical share
price performance exceeds sector or market averages
- V: Value portfolio a portfolio of stocks perceived to be inexpensive
relative to sector or market averages based primarily on various financial
ratios such as price-to-cashflow or price-to-earnings
- Q: Quality a portfolio of stocks that demonstrate a stronger balance
sheet (e.g., lower levels of debt, higher profit margins) relative to sector or
market averages
- LV: Low volatility a portfolio that seeks to capture the higher riskadjusted returns of low volatility stocks
- ALL Equal-weighted composite of the five equity premium
portfolios (EM, PM, V, Q, and MV).
Data

Results
We produce outcome distributions and certainty equivalents for:
- Terminal wealth
- Maximum drawdowns
- Coverage ratios
Coverage ratio of Kritzman and Estrada (2018) define as:
Coverage Ratio:
where:
Y = the number of years of withdrawals sustained by a strategy, both during
and after the retirement period
L = the length of the retirement period considered
We implement 30 years of withdrawals with a 4% real spending rate

Tables

Results historical data correlations

Results

Results: historical conditional returns

Results

Results: historical conditional returns

Results

Results: terminal wealth distributions
200/100 factor premia overlay

Block bootstrap simulation results presented are based on returns drawn from the period spanning July
1998 through March 2020.
Source: Invesco, MSCI, FTSE Russell. Past performance is not a guarantee of future performance

Results

Results: terminal wealth distributions
200/100 factor premia overlay

Block bootstrap simulation results presented are based on returns drawn from the period spanning July
1998 through March 2020.
Source: Invesco, MSCI, FTSE Russell. Past performance is not a guarantee of future performance

Results

Results: Max Drawdown distributions
200/100 factor premia overlay

Block bootstrap simulation results presented are based on returns drawn from the period spanning July
1998 through March 2020.
Source: Invesco, MSCI, FTSE Russell. Past performance is not a guarantee of future performance

Results

Results: Max Drawdown distributions
200/100 factor premia overlay

Block bootstrap simulation results presented are based on returns drawn from the period spanning July
1998 through March 2020.
Source: Invesco, MSCI, FTSE Russell. Past performance is not a guarantee of future performance

Results

Results:Volatility of base assets and
factor overlays

Results

Results: Certainty Equivalents

Results

Results: Certainty Equivalents in Detail

Results

Results: Coverage ratios

Results

Terminal wealth distribution details

Results

Completion versus Max Sharpe portfolio

Future work extends these results to real world optimal constructs.
Cavaglia et al. Portable Beta and Total Portfolio Management, FAJ June 2022.

Results

Summation
- To what extent does the overlay enhance an investor's
ability to attain her his wealth accumulation (or
retirement income) goal?
- Is the journey over time to attaining the desired goal
smoother or more turbulent due to the factor overlay?

- Does the short side matter?

- How sensitive are the results to alternative views about
the future persistence of the historical returns of the
factor premia?
- How do factor premia interact with different underlying
base assets?

Conclusions
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Disclaimer: For Northfield use only.
This presentation is for informational and educational purposes only. All
material presented is compiled from sources believed to be reliable and
current, but accuracy cannot be guaranteed. This is not to be construed
as an offer to buy or sell any financial instruments and should not be
relied upon as the sole factor in an investment making decision. As with
all investments there are associated inherent risks. This should not be
considered a recommendation to purchase any investment product. This
does not constitute a recommendation of any investment strategy for a
particular investor. Investors should consult a financial professional before
making any investment decisions if they are uncertain whether an
investment is suitable for them. Please obtain and review all financial
material carefully before investing. The opinions expressed are those of
the author, are based on current market conditions and are subject to
change without notice.

