Isn tAII That
Matters

Nobel Prize winner Harry Markowitz described

. . diversification as “the only free lunch in finance.” His
The improvement in a

portfolio’s efficiency
from diversification combination of two uncorrelated assets would be less

mathematical framework demonstrates how the

depends on the assets’ volatile than either alone, and extends the concept to
expected returns, constructing “efficient” portfolios.! Often investors assume
volatilities and they will always benefit from adding a “diversifying asset.”
correlations. Too often, This is not correct. Adding a diversifying asset will make a
investors address each portfolio’s sources of risk less concentrated. But investors
separately. care about both risk and return. If the diversifying asset’s
expected return is too low or its volatility is too high,
adding it will worsen, rather than improve, the portfolio’s

risk/return profile.

This Viewpoint looks at correlations, expected returns and
estimated volatilities, and illustrates that all three metrics
are necessary for investors seeking to construct efficient,

risk-aware portfolios.
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Diversification lllustrations

Chart 1 illustrates the intuition behind diversification. It shows that as more stocks (with idiosyncraticrisks) are
addedtoa portfolio, the portfolio’s expected risk declines. The stocks’ volatilities in this exampleare 25% (i.e.,
the stocks are all ‘risky’) and the cross-correlations are 0.5 (i.e., theirrisks are similar but notidentical). The
chartillustrates how the portfolio’s volatility comes down as stocks are added. With 30 stocks, the portfolio’s
volatility is 16.2%.

Chart |:Adding Stocks Reduces Portfolio Volatility
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Chart 2 shows the power of adding diversifying assets to a portfolio. The blue line is an efficient frontier
showingthe expected returns and risks of portfolios thatinclude only US large cap stocks, Core bonds and
cash. The greenline shows the efficient frontierwhen abroader opportunity set?is allowed. The gap between
the twolines shows the power of diversification. With the expanded set of assets, a portfolio with 10%
volatility has a 108 basis point higherexpected return (7.72% vs 6.64%). Alternatively, the investor can obtain
an expected return of 6.5% with a volatility of only 9.00% when the broader opportunity setisallowed, versus
9.37% with the more constrained portfolio.
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The key elementto note isthatthe improvementin a portfolio’s efficiency depends on the assets’ expected
returns, volatilities and correlations. These metrics combine to determine how the addition of an asset class
affects a portfolio’s expected risk and return. Too often investors seem to address each statisticand asset
separately. With respect to correlations, some investors willbehaveasif addinga “diversifyingasset” (i.e., one
that isuncorrelated with the otherassetsin the portfolio) is always agood thing. In this Viewpoint, we

demonstrate why thatis not necessarily the case.

Examples:Hedge Fund and Commodities allocations

Some investors’ assetallocationsinclude an “uncorrelated asset” bucket thatincludes Hedge Funds and other

zero-betainvestments. While “zero-beta” isagood thing, if the Hedge Funds’ expected returns are too low,
incorporatingtheminto the assetallocation willreduce portfolio efficiency, notimproveit. Similarly,
Commodities are often included because of their diversifying characteristics.3 However, Commaodities have
high volatility, and some investors may believe they have low expected returns, in which case they should not

bein the strategicallocation.
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Tables 1and 2 give examples of how adding Hedge Funds or Commodities to afund’s strategicasset allocation
might affectits risk and return characteristics. The starting point for both analysesisasample, Representative
Portfolio. Itincludes the expanded opportunity set shown in Chart 2. The portfolio characteristics are
calculated usingour12/31/2022 Capital Market Assumptions. Forthese analyses, we will allocate 10% of the
portfolio eitherto Hedge Funds orto Commaodities and proportionately reduce the portfolio’s other

allocations.

Adding Hedge Funds

The expected return of the Representative Portfolio is 6.37% with a volatility of 10.1%. This resultsina0.31
initial Sharpe ratio (excess return / volatility).# Table 1examines the effects of adding Hedge Funds

* IfHedge Funds have an expected return of 7.5%, including themin the strategicassetallocation (SAA) is
additive.® Itincreasesthe portfolio’s expected return to 6.50% and reducesits risk t09.9%. Thisincreases

the Sharpe ratioto 0.32.

* IfHedge Funds have an expected return of 6% (modestly less than our expectation for US large cap
equities), thereisaslightdecrease in both the portfolio’s expected return and risk. The Sharpe ratio is

unchanged.

* |fHedge Funds have an expected return of only 5% perannum (approximately 1.7% more than cash), the

portfolio’s expected return falls to 6.25% and the Sharpe ratio to 0.30.

e Forinvestorsthatare skeptical of hedge fund managers’ ability to add value, an expected return of just
3.5% (0.2% above that of cash), will lowerthe portfolio’s expected return to 6.1% and its Sharpe ratio to

0.28.

Table 1:Adding Hedge Funds

Geometric

Expected Vol ket
Representative Portfolio 6.37% 10.1% 0.31
7.5% Expected Return 6.50% 9.9% 0.32
6.0% Expected Return 6.35% 9.9% 0.31
5.0% Expected Return 6.25% 9.9% 0.30
3.5% Expected Return 6.10% 9.9% 0.28

ArLAN BILLER anD ASSOCIATES

INVESTMENT CONSULTANTS

Source: Alan Biller and Associates

Diversification Isn’t All That Matters | Viewpoints
Page 4



Adding Commodities

Table 2 isan analysis of adding a 10% Commodity allocation to the Representative Portfolio. Inthese
examples, we vary both Commodities’ volatility and expected return. Our current expectation of Commodities’
volatility is 18%. Using that volatility assumption, investors that expect Commodities to return 6% or more©
should add themtotheirassetallocations. It will both increasetheir portfolios’ expected return and reduce
theirvolatility. However, if the expected returnisless than 5%, adding Commodities will reduce the portfolio’s
expected return and Sharpe ratio.

If an investor believes that the volatility of Commodities will remain high,” adding 10% to Commodities will
increase the volatility of the portfolio even though the correlation of commodities and stocks (the primary
driver of portfolio’ volatility) islow. Ata volatility assumption of 25%, the portfolio’s volatility willincrease to
10.3%. The expected returns we use for Commodities in the bottom four rows are lowerthan the previous
four. That is because the calculations assume that the arithmeticreturns are the same asin the 18% volatility
examples. The drag fromthe highervolatility lowers the geometric (compound) returns.8 Using those
assumptions, an expected return of less than 5% will reduce the portfolios’ Sharpe ratios.

Table 2: Commodity Allocation

Portfolio
Commaodity Geometric Geometric ) - ]
Expected Return Expected Portfolio Volatility Sharpe Ratio
Return
Representacive 6.37% 10.1% 031
= 7.50% 6.59% 9.9% 0.33
"_3 6.00% 6.44% 9.9% 0.32
(=]
z 5.00% 6.34% 9.9% 0.31
)
- 3.50% 6.20% 9.9% 0.29
> 6.30% 6.56% 10.3% 0.32
K 4.77% 6.41% 10.3% 0.30
(=]
> 3.74% 631% 10.3% 0.29
R
LN
o~ 221% 6.16% 10.3% 0.28
Source: Alan Biller and Associates
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Summary

A low correlation with other assetsis an attractive characteristicof an asset class. The less concentrated the
sources of a portfolio’s risk, the more diversified the portfolio. Yet diversification aloneis not sufficient to
make an asset class attractive.

* |fthe proposed asset’s volatility is too high, it can increase the risk of a portfolio despitethe low
correlations.

e Ifthe proposedasset’s expected returnistoo]ow, addingittothe portfolio can reduce the portfolio’s
expected return. This can more than offset the risk-reduction benefit of the low correlation.

When an investment manager touts an asset class’s diversifying characteristics, be sure thatitimproves your
portfolio’s efficiency.
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Endnotes

1. Efficientportfolios areportfolios thatlie on the efficientfrontier. The efficient frontier is the set of portfolios that
providethe highest expected return for each level of risk. Note that the Markowitz mean-variance model is onlyan
approximation of investors’ preferences. A partiallist of potential deviations includes:return distributions may be
skewed or have fattails;someinvestors have a preference for downside protection; some investors have multiple
investment horizons.Insuch cases, the impactof an investment on all therelevant portfolio characteristics or
preferences must be evaluated.

2. The broader opportunity setincludes mid-and small-cap USstocks, international stocks, multi-sector bonds, and
privatereal estate.

3. These are asset-onlyanalyses. Investors with real rather than nominal liabilities may wantto consider the liability
hedging characteristics of Commodities and other real assets.

4. The Sharpe ratios arecalculated using geometric expected returns.

5. For these calculations we assumethe volatility of Hedge Funds is 10%. This represents the volatility ofanallocation
to a portfolio of Hedge Funds. Not the volatility of a singlefund.

6. Ariskpremiumof 2.7% over cash.

7. Ourvolatility forecasts we use to develop assetallocations arebased on the last25 years of returns of the Bloomberg
Commodity Index. Its volatility was 18%. The GSCI Index tends to have more Energy, and is more volatile. For the last
25 years the volatility of the GSCI index was 29%, and it was 35% for the lastfive.

8. At 18% volatilityanarithmetic return of 7.41% is consistent with a geometric (compound) return of 6%. At 25%
volatility, itwould requirean arithmetic return of 8.58% to produce a geometric return of 6%. Alternatively,a 7.41%
arithmeticreturn is consistentwith a geometric return of 4.77% at25% volatility.
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Alan Billerand Associates provides independent and objective fiduciary investment consulting services to US
investors. An employee-owned firm focused exclusively on investment consulting since 1982, we are today one of
the largestdiscretionary consultantsin the US. For each of our clients, ourexperienced investment professionals
deliverfiduciary stewardship, risk management, an informed perspective, straightforward communication, and
impeccable execution.

This article is provided forthe general information of clients of Alan Billerand Associates and others whom we
believewill find it of interest. Alan Billerand Associates isaninvestment adviser registered with U.S. Securities and
Exchange Commission. Registration does notimply a certain levelof skill or training.

This article does not considerthe investment needs, objectives, or circumstances of any person, and does not
constitute investment advice to orfor any person, or on which any person mayrely. Certain articles are based on
information provided by third-party sources. While we believe third-party sources are reliable at the time an article
isprepared, because ouruse is limited to articles and similar communications, we do notindependently verify the
accuracy of the information provided by the third-party sources, or monitorany subsequent changesin such
information following preparation of articles. Readers are alerted we cannot and do not guarantee the accuracy of
informationinthe articles we publish, which are provided on an “asis” basis without any warranty whatsoever,
and are subjectto change without notice. This article may reference the performance of afinancial index such as
the S&P 500 or Russell 2000. Investors cannotinvestdirectlyinanindex. These unmanaged indexes do not reflect
managementfees and transaction costs that are associated with some investments. Past performance is no
indication or guarantee of future investment results.
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