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Description of Presentation 

• “Based on our recent publications in the Journal of Wealth 
Management and the Journal of Personal Finance, we 
would illustrate how CAPM beta can be seriously 
misleading.  Beginning with an illustration of 39 mutual 
funds with nearly identical alphas and betas but quite 
different downside risk exposures, the talk continues to 
discuss the use of downside beta in investment policy 
statements and as a threshold variable for portfolio 
creation.  The presentation concludes comparing resulting 
portfolios to popular “Fama-French 3-factor” and low 
volatility portfolios.” 
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Introduction 

• The use of the standard capital asset pricing model (CAPM) beta to 
measure risk is well known and widely discussed in the finance 
literature. 

• Lesser known is the concept of using asymmetric betas―estimating 
one value for an upswing in the market and another value for 
downswings in the market. 

• There is no reason to believe that one value for beta will accurately 
capture market risk for both an up- and down-market. 

• The prevalent use of one estimate of a beta per stock or mutual 
fund for both up- and down-turns in the market can lead investors 
to oversimplify the risk characteristics of the investment. 
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Recent events have emphasized the importance 
of downside risk and low volatility 

• “... investors are not just looking for low 
variability of return but are also concerned 
with downside risk, or the probability of losing 
money” (Bajtelsmit, 2005). 

• Concern with downside risk is especially 
evident after the September 2008 financial 
crisis (Carter, 2009). 
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Let’s compare some  
alternative measures 

• Lower semi-deviation (compared to standard deviation of returns) 

• Sortino ratio (compared to Sharpe ratio) 

• Downside beta (compared to beta) 
 

While related, each of these measures a somewhat different thing.   
 

Lower semi-deviation is a measure of the entire historical  downside activity 
of the target, regardless of market activity.   

Sortino ratio provides a scaled measure of return per unit of downside risk 
and is useful for ranking potential investments.   

Downside beta, explained in detail below, is related to the covariance 
between the target series and the down days of the benchmark series. 
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Traditional CAPM 

• Capital asset pricing model (CAPM) model 
– Slope of a best-fit line relating an asset’s return to 

a market index return. 

– CAPM relates the excess asset return to the excess 
benchmark return relative to a risk-free rate of 
interest. 

 

 

 

6 Phillips and Chong 



Traditional CAPM 
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Figure 1: Basic CAPM equation. Intercept is the estimate of 
alpha, slope is the estimate of beta. 
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Dual Beta Model 

• An alternative to the traditional CAPM is the dual 
beta model. 

• The dual beta model has separate alpha 
(intercept) and beta (slope) statistics for each of 
the two regimes. 

• The two regimes are: 
– Up-market: When the market index daily return is 

non-negative. 
– Down-market: When the market index daily return is 

negative. 
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Dual Beta Model 
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Dual Beta Model 
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Regime-switching Alphas: Case 1 

• First case: 
– Suppose that alpha is higher in the up-market 

regime than in the down-market regime. 

– As illustrated, the slopes are the same whether 
the market is rising or falling, but the asset returns 
are given by different lines with different 
intercepts (alphas). 

– In such a case, the increase in alpha would 
translate into a higher estimated CAPM beta. 
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Regime-switching Alphas: Case 1 

– The estimated CAPM beta would be greater than 
the actual beta in either up-market or down-
market conditions but not because of greater risk. 

– Rather, the CAPM beta is reflecting the regime-
changing alpha. 

– This might result in rejecting an otherwise 
desirable investment. 
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Figure 2: Suppose alpha increases on up-market days but actual beta 
remains constant. The CAPM estimate of beta will be larger than either 

of the dual beta estimates and overestimates the asset risk. 
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Regime-switching Alphas: Case 2 

• Second case: 
– Suppose that the alpha declines on up-market 

days and rises on down-market days. 

– In the illustrated case, the increase in alpha 
dampens the estimated CAPM beta which is 
smaller than actual beta in either market regime. 

– This might result in accepting an otherwise 
undesirable investment. 
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Figure 3: Suppose alpha decreases on up-market days but actual beta 
remains constant. The CAPM estimate of beta will be much flatter than 

either of the dual beta estimates and underestimates the asset risk. 
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Empirical Results 

• Let’s obtain estimates of CAPM and dual beta 
parameters. 

• Data, as of October 29, 2010, is provided by 
MacroRisk Analytics. 
– 23,060 unique assets with alpha and beta 

parameters estimated for traditional CAPM, up-
market, and down-market specifications. 

– A one-year look-back was used on dividend- and 
split-adjusted returns with S&P 500 as benchmark. 
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Empirical Results 

• Table 1: Composition of the Database. 
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Asset Type Count Percent 
ADR Sponsored 309 1.34% 
Common Stock 4,505 19.54% 
Convertible Preferred Stock 40 0.17% 
ETF 843 3.66% 
Mutual Fund 16,567 71.84% 
Preferred Stock 796 3.45% 
Database Total 23,060 100.00% 
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Empirical Results 

• Overall, there were 3,619 (15.7%) cases when the 
estimated CAPM beta exceeded both up- and down-
market beta. 
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Asset Type Count 
Database 

Total Percent 
ADR Sponsored 29 309 9.39% 
Common Stock 1,001 4,505 22.22% 
Convertible Preferred Stock 8 40 20.00% 
ETF 134 843 15.90% 
Mutual Fund 2,380 16,567 14.37% 
Preferred Stock 67 796 8.42% 
Total 3,619 23,060 15.69% 
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Empirical Results 

• Similarly, there were 5,811 (25.2%) cases when the 
estimated CAPM beta was less than either dual beta 
estimates. 
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Asset Type Count 
Database 

Total Percent 
ADR Sponsored 107 309 34.63% 
Common Stock 753 4,505 16.71% 
Convertible Preferred Stock 12 40 30.00% 
ETF 273 843 32.38% 
Mutual Fund 4,357 16,567 26.30% 
Preferred Stock 309 796 38.82% 
Total 5,811 23,060 25.20% 

 

Phillips and Chong 



Misleading Betas with 39 Mutual Funds 
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Misleading Betas with 39 Mutual Funds 

• The previous chart shows the up-market and 
down-market betas for 39 mutual funds. 
– All 39 funds have an overall standard CAPM beta 

of 1.1 (similar results happen with almost any 
beta). 

– The chart shows the great variety of up- and 
down-market betas that can result in a traditional 
beta with the same value.  
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MCVIX vs. SSMAX 

• Consider two mutual funds, MCVIX (MFS Mid Cap 
Value Fund) and SSMAX (SEI Institutional 
Investment Trust-Small/Mid Cap Equity Fund). 
– MCVIX and SSMAX are observations 8 and 9 in the 

chart, respectively.  Both mutual funds have an 
estimated beta of 1.1.  Both funds have the same 
alphas, 0.02.  

– MCVIX up- and down-market betas = 1.1. 

– SSMAX up- and down-market betas are 1.28 and 
0.086 respectively. 
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MCVIX vs. SSMAX 

• An investor who just looked at the typical beta 
estimate for each fund would think they are 
the same in terms of risk. 

• MCVIX exhibits the same risk whether it is an 
up- or down-market with a beta of 1.1 but 
SSMAX is a very different investment, even 
though it also has a standard CAPM beta of 
1.1.  
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A Statistical Test of  
Dual Beta in Practice 

• Number of instances when the estimated down-
market beta exceeded the estimated CAPM beta. 
(This was so for 12,002 assets, about half of the 
dataset.) 
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Asset Type Count 
Database 

Total Percent 
ADR Sponsored 190 309 61.49% 
Common Stock 2,171 4,505 48.19% 
Convertible Preferred Stock 29 40 72.50% 
ETF 511 843 60.62% 
Mutual Fund 8,485 16,567 51.22% 
Preferred Stock 616 796 77.39% 
Total 12,002 23,060 52.05% 
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A Statistical Test of  
Dual Beta in Practice 

• Statistically, this would be expected about half 
the time. 

• However, the down-market beta would be 
expected to be within 10% of the CAPM beta 
about 95% of the time. 

• Therefore, we also report the percentage of time 
that the down-market beta for the particular 
asset type exceeded the CAPM beta by more than 
10%, thus telling us the percentage of time that 
the difference was statistically significant. 
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A Statistical Test of  
Dual Beta in Practice 

• Tabulation of instances when down-market 
beta exceeded CAPM beta by more than 10%. 

27 

Asset Type Count* 
Database 

Total Percent 
ADR Sponsored 113 309 36.57% 
Common Stock 1,477 4,505 32.79% 
Convertible Preferred Stock 27 40 67.50% 
ETF 262 843 31.08% 
Mutual Fund 3,695 16,567 22.30% 
Preferred Stock 581 796 72.99% 
Total 6,155 23,060 26.69% 

 

* Down-market beta > 1.1 × (CAPM beta) 
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A Statistical Test of  
Dual Beta in Practice 

• Average ratio of down-market beta to CAPM beta 
estimates, when down-market beta exceeded CAPM 
beta (n = 12,002). 
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Asset Type Ratio 
p-value 

(H0: Ratio = 1) 
p-value 

(H0: Ratio = 1.1) 
ADR Sponsored 2.28 0.0001 0.0004 
Common Stock 1.50 0.0000 0.0000 
Convertible Preferred Stock -0.41 0.0972 0.0758 
ETF 1.10 0.6160 0.9990 
Mutual Fund 1.13 0.0170 0.5851 
Preferred Stock 1.65 0.0004 0.0028 
Average 1.24 0.0000 0.0012 
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Don’t Ignore Dual Beta  

• For these potential investments, relying on 
just CAPM beta without the accompanying 
dual beta estimates could be underestimating 
down-market risk. 

• Now let’s proceed to constructing an equity 
portfolio, with stocks filtered through a down- 
(and up-)market beta criterion. 
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Portfolio Construction Using Dual Beta 

• We construct portfolios using traditional, up-
market, and down-market betas filters. 

• We use daily data, from 1/1/06 to 3/4/11, for 
a total of 1,350 data points. 

• The portfolio construction and rebalancing 
processes were initiated at the beginning of 
each quarter, using a buy-list of stocks in the 
S&P 500 index. 
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Portfolio Construction Using Dual Beta 

• Criteria that we impose on the choice of stocks: 
– Standard CAPM beta < 0.7. 

– Down-market beta < 0.7. 

– Combination of down-market beta < 0.7 and up-
market beta > 0.7. 

• The median beta of NYSE stocks is 0.7. 

• Beta estimation using one-year daily returns. 

• The portfolio is then constructed with equal 
weighting on the stock components. 
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DFA Core Equity 1 Portfolio 

• The comparison portfolio is DFEOX (DFA US Core Equity 
1 Portfolio), categorized as Large Blend (Morningstar 
Style Box). 

• Fama and French (1992). 
– In addition to beta, they found size (i.e., the return on 

small stocks minus the return on big stocks) and value (i.e., 
the return on high book-to-market stocks minus the return 
on low book-to-market stocks) to be significant in 
explaining average returns , and proxies for risk. 

– Called FF three-factor model. 
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DFA Core Equity 1 Portfolio 

• DFA’s (http://www.dfaus.com/strategies/us/ ) 
“applied core strategies seek to buy the total 
US market in proportions that provide higher 
exposure to the risk premiums associated with 
size and value identified by Fama and French. 
The total market is defined as the aggregate 
capitalization of the NYSE, AMEX, and 
NASDAQ Global Market System companies.” 
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DFA Core Equity 1 Portfolio 

• “The total market is weighted by market capitalization 
(price times shares outstanding), causing large cap 
growth companies to dominate. The applied core 
equity strategies alter the weighting of stocks by 
considering both a company’s market cap and its book-
to-market (BtM) ratio. As a result, exposure to the 
riskier small and value shares that research shows offer 
higher expected return is increased. To balance out the 
greater small and value exposure and still include every 
stock in the market, the weight of large cap and growth 
stocks is reduced.” 
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Different Dual Beta Filters 
(1/1/06 – 3/4/11) 



Low Volatility Investing 

• Constructing a portfolio with a down-market beta 
filter is a form of low volatility investing, which 
has witnessed renewed interest within the 
investment and academic community. 

• The conclusion of various academic studies is that 
a portfolio of low risk assets not only reduced 
overall portfolio risk during stock market 
downturn but also provided healthy returns 
when the market recovered. 
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S&P Low Volatility Index 

• The S&P 500 Low Volatility Index (SNPLV) was 
established on 4/20/11. 

• It selects the 100 stocks (from the S&P 500 index) 
that had the lowest standard deviation, 
estimated over the past 252 trading days. 

• The portfolio constituents are then weighted 
relative to the inverse of their corresponding 
volatility, with the least volatile stocks receiving 
the highest weights.  
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S&P Low Volatility Index 

• In addition, SNPLV is rebalanced with an 
updated list of the 100 least volatile stocks 
every quarter, on the last business day of 
January, April, July, and October. 

• The SNPLV data is available, from 1/31/06 to 
10/10/11, for a total of 1,434 data points, on 
S&P’s website. 

• (Ticker for its ETF counterpart is SPLV.) 
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Different Low Volatility Investments 
(1/31/06 – 10/10/11) 
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Other Filters 

• The down-market beta portfolio performed 
well against SNPLV, DFEOX, and SPX. 

• By further considering other filters, e.g., 
economic factors, a portfolio could perform 
even better, both in terms of risk and return. 
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5 Types of Risk 

• In a soon to be published paper (JFSP, May 
2012), we discuss five types of risks that are 
more relevant to investors than traders and 
should be considered as part of a 
UPIA/UPMIFA/prudence review. 

Phillips and Chong 41 



“Bubble Risk” 

• This is the movement of the asset or portfolio 
with the whole marketplace.  The relation to 
downside movements in the whole 
marketplace, particularly short term, is what 
the downside beta measures. 
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“Momentum Risk” 

• Behavioral finance has reminded us that 
emotions matter in the marketplace.  For 
whatever reason, there is a tendency for excess 
high returns to be persistent for “hot stocks” and 
for excess low returns to be persistent for “dogs”. 

• While there are many measures of momentum 
risk, we favor the ratio of the price (or portfolio 
value) to the 52-week high value.  This is a ratio 
between 0 and 1. 
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“Economic Risk” 

• We use the Composite MacroRisk Index 
though others may approach this using APT 
parameters. 

• This reflects the sensitivity of the asset or 
portfolio to a variety of economic shocks. 
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“Residual Risk” 

• Residual Risk is “any risk remaining to an 
investment after all other risks have been 
eliminated, hedged, or otherwise accounted.” 

• We use a Residual Risk Index that is based on the 
residuals from asset valuation models that 
generally have high explanatory power.   

• The measure we use expresses a partial value at 
risk (1 in 20 expected percentage change in value) 
due to factors not included in the asset valuation 
(returns generation) models. 
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“Attribution Instability Risk” 

• “The problem with kittens is that they become cats.”  In other 
words, they change characteristics from the beginning of the 
holding period to the end.  If it is expected, it can be optimized for.  
If it is unexpected, it could lead to bad outcomes. 

• If a fund displays attribution instability, an investor may not know 
what the characteristics are of that fund over time. 

• If a stock displays attribution instability, the management team may 
not have a coherent strategy and consequently the asset 
characteristics can’t be projected. 

• If an external manager displays attribution instability, the investor 
may not know what portfolio characteristics will be returned by the 
external manager. 
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Downside risk (ß–) controls one of the 
major types of risk, but is generally 

independent of the others. 
The other measures should be 

separately incorporated into a risk 
monitoring and control process. 
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Now, some examples.  We’ll mostly use 
funds and ETFs for these examples but it 

works as well with stocks, preferred stocks, 
and closed-end funds. 
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The choice of benchmark is important. 

• Typically, a market benchmark such as the S&P 
500 index is used for computing CAPM 
statistics and their variants, such as downside 
beta. 

• However, different benchmarks can generate 
different results.  An important task for an 
investment committee or portfolio manager is 
to select the correct benchmark for analysis. 
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An interesting choice of benchmark is 
to use the portfolio itself! 

• This can be quite useful for meeting UPIA and 
UPMIFA requirements to document the 
impact of each current investment, and of 
prospective investments, on the portfolio 
itself. 
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As another example, consider the 
following results which compare each 
of the Dow 30 stocks to the DJIA index 

itself. 
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As an alternative, consider the 
following example using DFA funds. 

(We have no relationship with DFA, but use 
them as a widely used fund family aimed at 
investment managers rather than retail 
investors.) 
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Downside Beta and Portfolio 
Construction using DFA Funds 

• Annual rebalancing, year 2000 to present. 

• Buylist comprised of DFA mutual funds. 

• Equally weighted portfolio using downside 
beta < 0.7 as a filter (compared to equally 
weighted buylist, no filtering). 
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Applications 

• Whenever an Investment Policy Statement refers to a 
beta, consider using the down-market beta instead. 

• Incorporate up-market and down-market beta 
estimates when evaluating potential assets for 
portfolios.  

• Incorporate downside beta along with other risk 
measurements and tools for a broader assessment of 
risk. 

• Consider using alternative benchmarks including the 
portfolio itself to get a deeper understanding of how 
each asset contributes to the portfolio’s behavior. 
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