In this paper, we address correlation and diversification and their critical role in the success of any
portfolio. We also describe how “alternative assets,” including tactical investment strategies, can provide
low-correlated returns and, hence, diversification for an investor’s holdings in stocks and bonds.

Diversification is an often-used buzzword in the investment world. But what does it really mean?

What Is Diversification?

Imagine a basketball team with five point guards. It
would be a great lineup for freezing the ball to run out
the clock at the end of a game but it wouldn’t work for
a whole game, much less a whole season. Who would
defend under the basket? Who would get rebounds?

Or picture a baseball team with nine pitchers. There'd
be plenty of relief to face different kinds of batters
yet no manager would put nine pitchers on the field.
With such notoriously poor hitters, the team would
probably never score a run, so all that great pitching
would still be a losing strategy. Every sports fan knows
that you need a diversity of skills to win.

What does diversification mean for investors? The
sports analogy really isn’t so silly. Many people
think that they are diversified simply if they
own a lot of different stocks or different mutual
funds. However, if all the stocks are technology
companies, you aren’t really diversified just
because you own a bunch of them. Even
owning shares of a dozen mutual funds doesn’t
necessarily mean diversification — not if they are
all large-cap growth funds.



What Is Diversification?

Diversification means strength through
variety. If each component of a portfolio
does the same thing, then the portfolio is no
stronger than any one component, much
like the basketball team comprised of just
point guards. If each piece does something
different, then the whole can be greater than
the sum of its parts.

What do we mean by a stronger or better
portfolio? We measure investment results in
terms of returns and risk. Let’s say that the long-
term average annual return of the U.S. stock
market has been 11% and that of the broad U.S.
bond market has been 7%. Does this mean that
stocks have been betterinvestments than bonds?
Obviously not, because these return statistics
don’t tell the whole story. By themselves, the
returns do not say anything about risk.

Risk can mean different things to different
people, but one useful way to think about it is
this: How reliable, or steady, are the long-term
averages? Does a 10% average mean 10% each
and every year, or does it mean a more volatile
ride of up 30% one year and down 10% the next?
In other words, how tightly does the history
conform to these averages?

The statistical term for the spread of data
around an average is “standard deviation.” With
an annual average return of 10%, a standard
deviation of zero would mean that returns were
exactly 10% every year.

A more accurate standard deviation of 20% (for
stocks) would mean that, with an average of 10%,
returns would be between 30% and -10% about
70% of the time. If that spread isn’t concerning
enough, fully 30% of the time, the returns would
be even more extreme: greater than a 30% gain
or less than a 10% loss.

In the chart below, we graph risk and return
using actual data from January 1, 1976 through
February 28, 2015. This is the longest period
for which we have data on both indexes. Over
this 39-year (plus two months) period, the S&P
500 returned an average annualized return of
11.64%, with a standard deviation of 15.01%.
The Barclays Aggregate Bond Index averaged
a 7.86% return, with a standard deviation of
5.46%1. On average, bonds have delivered lower
returns than stocks, but they have been less
volatile.

As the chart shows, stocks outperformed
bonds (vertical axis), but at the price of
greater volatility (horizontal axis).
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1 Assumes annual rebalancing to S&P 500 and Barclays Aggregate
(January 1, 1976 through February 28, 2015).
Data source: Morningstar Direct



Low Correlation Brings Diversification

In the chart above, we draw a straight line between the two
risk/return coordinates to make a point. You might expect that
you could build a portfolio of stocks and bonds that would have
put you at any point on this dotted line. However, this is where
diversification comes into play. You would be on this line only
if stocks and bonds were perfectly correlated, but they are not.

Correlation refers to how two variables (or investments) behave
in the same setting. If one investment goes up every time
another goes up, and the two go down together as well, then
they have a correlation of 1.0, a perfect positive correlation.
If the two investments move in opposite directions all the
time, they would have a correlation of -1.0, a perfect negative
correlation. If the movements of the two investments show no
relationship at all, they have zero correlation.

Correlation 1.0 Correlation -1.0 Correlation 0.0

Investing occurs in the real world, so we will rarely see
perfect correlations of 1.0 or -1.0. The surprising fact is that
any correlation below 1.0 provides some diversification.
To illustrate this, let’s look at the prototypical U.S. investor
holding 60% in stocks and 40% in bonds. The S&P 500 had a
correlation of -0.07 with the Barclays Aggregate Bond Index
from 1999 through 2014.

This means that stocks and bonds had a low negative correlation
across the entire period, though it is important to note that
the correlation was higher and lower for shorter phases within
the period. (In fact, the long-term correlation between these
indexes is +0.22, indicating a low but positive correlation, from
January 1, 1976 through February 28, 2015.)

Because stocks and bonds have such a weak correlation,
the hypothetical 60/40 investor would have experienced a
combination of return and risk located above the straight line,
achieving an annualized return of 10.47%, with a standard
deviation of 9.72%.

The point above the dotted straight line is a good place to be.
Hypothetically, the investor could move straight up from the
dotted line, achieving a higher return at the same level of risk.

Alternatively, the investor could move straight left from the line,
which would reduce risk but achieve the same level of return.
Points on the line are “inefficient” in the sense that you could
find a better combination of return and risk by moving up (more
return) or to the left (less risk).
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In fact, the lower the correlation is between the two
asset classes, the greater the benefit of diversification
will be — other things being equal. If you could find
another asset class with the same return and standard
deviation as the bond market but with an even lower
correlation with stocks, you could achieve even
greater diversification benefits.

As illustrated below, when combined with stocks,
a non-correlated asset would open up an “efficient
frontier” of various portfolio combinations that
dominate points on the straight line.
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The Search for Low Correlation:
“Alternative Assets and Alternative Investment Strategies”

So far, we have discussed stocks and bonds, which
are, along with cash, generally considered the
“traditional” asset classes that people and institutions
have invested in. A buy-and-hold approach is also
traditional. In the last few years, investors have
gained access to many new asset classes and
strategies, including the following:

e Real (non-financial) assets such as
commodities & real estate

e Hedge funds

e Private equity

e Tactical investment strategies

These asset classes are generally called “alternative
investments” simply to distinguish them from
traditional holdings in stocks, bonds, and cash and
from a more passive buy-and-hold strategy. Just
as there are many categories of stocks (such as

industrials, technology, financials, health care, etc.,
which range in size from large-cap to small-cap and
value to growth) and bonds (such as corporate,
government, mortgage, and municipal), there is a
broad and diverse array of alternative assets and
investment strategies.

What is really important about these
alternatives is that they can provide investors
with exposure to fundamentally different return
patterns: different return expectations, different
risk levels, and different correlations with other
asset classes.

A key indicator of diversification potential is
the correlation statistic. The chart below shows
correlations for a sampling of asset classes, both
traditional and alternatives, based on returns from
1999 through 2014.
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It is crucial for investors to understand these
correlations to gauge how well diversified they are.
All of these asset classes presented above achieved
positive returns from January 1, 1999 through 2014,
ranging from an over 12.06% annualized return for
private equity, 9.58% for global macro, 8.40% for
long/short equity, 7.91% for systematic diversified,
and 5.22% for the S&P 500 index to the lowest return
of 2.79% for absolute return strategies. But during
that 15-year period, their gains and losses occurred
at different times, which is why there are different
correlation coefficients for each pair of asset classes
(see Appendix A).

Here is how you read the correlation matrix. Each
asset class is a row in the matrix and each asset class
is repeated in the columns. Therefore, the correlation
of each asset class to itself is 1.0 (note the diagonal
line of dark purple squares).

Now compare the various assets to the S&P 500,
the last line (#18) of the matrix. First, let’s see how
bond returns correlated with stocks. The Barclays
Aggregate Bond Index is line #12. Looking across
the S&P 500 Index, line #18 to column #12, you find
the -0.07 correlation that we mentioned earlier.
This low correlation is one reason that the addition
of bonds to a stock portfolio helps create a more
efficient return.

The lowest correlations on the matrix are highlighted
in yellow. Among these, note that the Barclays
Aggregate Index has a zero or slightly negative
correlation with three other asset classes in addition
to the S&P 500: 1) the Barclay Equity Long Short
Index, 2) the HRFX Event Driven Index, and 3) the HFRI
Macro Systematic Diversified Index. Boxes shaded in
darker shades of blue indicate progressively higher
correlation coefficients.

Which of these asset classes provides the best diversification potential when added to a portfolio
of stocks and bonds? A good starting point would be asset classes with low correlations to both the
S&P 500 (stocks) and Barclays Aggregate (bonds). The following table highlights the five indices

with these characteristics:

Correlation with

Asset class Index Proxy (Eorrelation Barclays US
with S&P 500 Aggregate Bond
Absolute return funds HRFX Absolute Return Index 0.33 0.06
Commodities HFRX Macro CTA Index 0.07 0.16
Tactical strategies HFRI Macro Systematic Diversified Index 0.30 0.00
Global macro strategies  Credit Suisse Global Macro USD 0.19 0.26

Gold Gold London PM Fixing PR USD 0.01 0.26



Real-World
cme  Experience

We have argued that investors should seek low
correlations to diversify. Some historical examples show
how low correlation —and different volatilities — can bring
dramatically different outcomes for different investments.

The next two charts display the return and risk (standard
deviation) of various assets commonly owned by investors
in two different bull market and bear market periods. The
black circles (shaded in light orange) in the upper left part
of both charts highlight the returns for alternative and
tactical asset classes. The blue circles highlight the more
traditional investments, including the S&P 500, mid-cap,
small-cap, emerging market & developed market indexes.

The vertical axis on the left (measuring 0 to 50.00) in
each period reflects percent returns and the horizontal
axis (measuring 0.00 to 30.00) in each period reflects the
degree of risk (as measured by the standard deviation).
Risk increases from left to right. The return is highest at
the top and lowest at the bottom. High returns with less
risk —toward the upper left — are preferred.

In the bull market periods, December 1998-March 2000
and March 2003-May 2007, the alternatives circle and
the traditional circle had similar returns (same height on
the Y-axis), though traditional asset classes were more
volatile (farther right on X-axis).

However, in the two bear market periods, August
2000-September 2002 and November 2007-February
2009, traditional asset classes suffered large losses, while
alternative asset classes did much better. By combining
the traditional stock and bond investments with various
alternatives, an investor can dampen the volatility of
their overall portfolio.



The following chart shows the return and risk characteristics for the
1998-2000 Bull market period and the 2000-2002 Bear market period.
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As illustrated in the next chart, even during the great financial crisis,
investors were well served by diversifying to include low-correlating assets.

Bull Market Bear Market
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Why Volatility Matters

Earlier in this paper, we talked about risk in an
abstract sense, equating it with how bumpy the ride
is on the way to our financial goals. We said that
risk can be measured by the standard deviation of
returns —that is, how closely our actual experience,
year in and year out, looks like the long-term
averages. If an investment brings the same return
every year, then it has little or no risk. The more
returns jump around from year to year (or day to
day), the greater the risk will be. If the spread of
yearly returns is higher, the standard deviation will
be higher.

Smooth is always better than

On the path to a desired goal — whether it is
retirement, a college education, or something else
— an optimal portfolio is one that minimizes the
size of declines and thus enables the mathematics
of compound interest to work in your favor over
time. The chart below illustrates how these different
paths, smoother vs. choppier, are magnified over
time. It shows how a 9% arithmetic average annual
return achieved with a standard deviation of 8.25
outperformed a 9% return achieved with a standard
deviation of 16.5 by 86% from 1950 to 2014 (“Top
Endowments Focus on Reducing Portfolio Volatility”).

Top Endowments Focus on Reducing Portfolio Volatility

choppy because nobody likes
to see their portfolio lose
value — even if the drop is

$250.000
temporary and the portfolio
eventually bounces back. In —
the moment, you never know
whether the drop is temporary. ‘§_ F—
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From 1950 to 2014, the arithmetic average annual return of the
S&P 500 has been 9.0% with a standard deviation of 16.5%!1
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lower returns in a mathematical
sense as well. People tend to think
about investment returns over long periods as the
mathematical average of each year’s returns. So an
investment of $100,000 that is up 10% each year for
two years (average of 10% per year) is equivalent to
an investment that is up 30% in the first year and
down 10% in the next (average of 10% per year). But
they aren’t the same. After the two years, the first
$100,000 investment would be worth $121,000.
The second $100,000 investment would be worth
$117,000. The difference of $4,000 is the effect of
compounding. Compounding is friendly to steady
returns but doesn’t like choppy returns, particularly
negative ones.

Source(s) 1. Standard & Poor’s and Bloomberg 2. Morgan Creek Capital Management LLC.

Most investment professionals agree that
diversification is the most important component in
an investor’s long-term financial success. Our goal,
then, is to round off the sharp corners that the capital
markets present to us.

Asset allocation to a broad and diverse set of market
risks is the tool that you use to shape the risk and
return characteristics of your portfolio. In the next
paper, we will weave the concepts of correlation
and diversification into a broader discussion on
assembling a portfolio.

o $120k



Conclusion

Carefully formulating a Strategic Asset Allocation
investment plan is crucial to an investor’s success in
meeting his or her goals. Modern Portfolio Theory
(MPT) underpins mostapproachesto Strategic Asset
Allocation. MPT attempts to maximize portfolio
expected return for a given amount of portfolio
risk, or equivalently minimize risk for a given level
of expected return, by carefully allocating the
portfolio among various asset classes.

Price. momentum has been rigorously tested by
the academic community.2 Tactical Investment
Strategies are investment strategies that seek
to identify and profit from price momentum.
Broadening the universe of available investments
to include Tactical Investment Strategies and
other investment risks (such as REITs, gold,
silver, currencies, timber and water) can enable
the investor to construct a portfolio that has
collectively lower risk than any individual asset.
The key to an improved tradeoff between risk and
return is the concept of low correlation.

In a subsequent paper, we will explore the total
portfolio solution. We call this Enhanced Modern
Portfolio Theory.
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Appendix A

Performance

Time Period: 1/1/1999 to 12/31/2014 Calculation Benchmark: S&P 500 TR USD

Return Std Dev
HFRX Absolute Return Index 2.79 3.28
Barclay Equity Long Short Index 8.40 6.90
HFRX Event Driven Index 5.44 6.20
HFRX Macro CTA Index 4.87 8.28
HFRI Macro Systematic Diversified Index 7.91 7.87
HFRI Multi-Strategy Index 5.96 4.43
Thomson Reuters Private Equity Index 12.06 21.52
HFRI FoFs Composite Index 5.04 5.50
FTSE All Equity REITs Index 1151 21.73
Credit Suisse Global Macro USD 9.58 6.17
Gold London PM Fixing PR USD 9.37 17.90
Barclays US Agg Bond TR USD 5.28 3.47
Barclays US Corporate High Yield TR USD 7.16 9.75
MSCI EM Index 10.04 23.10
MSCI EAFE Index 3.92 17.20
Russell 2000 Index 8.20 20.29
Russell Mid Cap Index 9.46 17.35
S&P 500 Index 5.22 15.14

Source: CMG Investment Research, Credit Suisse, Hedge Fund Research and Morningstar Direct
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IMPORTANT DISCLOSURE INFORMATION

Please remember that past performance may not be indicative of future results. Different types of investments involve varying degrees of risk. Therefore,
it should not be assumed that future performance of any specific investment or investment strategy (including the investments and/or investment
strategies recommended and/or undertaken by CMG Capital Management Group, Inc. (or any of its related entities-together “CMG”) will be profitable,
equal any historical performance level(s), be suitable for your portfolio or individual situation, or prove successful. No portion of the content should be
construed as an offer or solicitation for the purchase or sale of any security. References to specific securities, investment programs or funds are for
illustrative purposes only and are not intended to be, and should not be interpreted as recommendations to purchase or sell such securities.

Certain portions of the content may contain a discussion of, and/or provide access to, opinions and/or recommendations of CMG (and those of other
investment and non-investment professionals) as of a specific prior date. Due to various factors, including changing market conditions, such discussion
may no longer be reflective of current recommendations or opinions. Derivatives and options strategies are not suitable for every investor, may involve
a high degree of risk, and may be appropriate investments only for sophisticated investors who are capable of understanding and assuming the
risks involved. Moreover, you should not assume that any discussion or information contained herein serves as the receipt of, or as a substitute for,
personalized investment advice from CMG or the professional advisors of your choosing. To the extent that a reader has any questions regarding the
applicability of any specific issue discussed above to his/her individual situation, he/she is encouraged to consult with the professional advisors of his/
her choosing. CMG is neither a law firm nor a certified public accounting firm and no portion of the newsletter content should be construed as legal or
accounting advice.

This presentation does not discuss, directly or indirectly, the amount of the profits or losses, realized or unrealized, by any CMG client from any specific
funds or securities.

Please note: In the event that CMG references performance results for an actual CMG portfolio, the results are reported net of advisory fees and
inclusive of dividends. The performance referenced is that as determined and/or provided directly by the referenced funds and/or publishers, have not
been independently verified, and do not reflect the performance of any specific CMG client. CMG clients may have experienced materially different
performance based upon various factors during the corresponding time periods.

CMG Global Equity FundTM, CMG Tactical Bond FundTM and CMG Tactical Futures Strategy FundTM: Mutual Funds involve risk including possible
loss of principal. An investor should consider the Fund’s investment objective, risks, charges, and expenses carefully before investing. This and other
information about the CMG Global Equity FundTM, the CMG Tactical Bond FundTM and the CMG Tactical Futures Strategy FundTM is contained in
each Fund’s prospectus, which can be obtained by calling 1-866-CMG-9456. Please read the prospectus carefully before investing. The CMG Global
Equity FundTM, the CMG Tactical Bond FundTM and the CMG Tactical Futures Strategy FundTM are distributed by Northern Lights Distributors, LLC,
Member FINRA.NOT FDIC INSURED. MAY LOSE VALUE. NO BANK GUARANTEE.

Hypothetical Presentations: To the extent that any portion of the content reflects hypothetical results that were achieved by means of the retroactive
application of a back-tested model, such results have inherent limitations, including: (1) the model results do not reflect the results of actual trading using
client assets, but were achieved by means of the retroactive application of the referenced models, certain aspects of which may have been designed
with the benefit of hindsight; (2) back-tested performance may not reflect the impact that any material market or economic factors might have had on the
adviser’s use of the model if the model had been used during the period to actually mange client assets; and, (3) CMG’s clients may have experienced
investment results during the corresponding time periods that were materially different from those portrayed in the model.

Please Also Note: Past performance may not be indicative of future results. Therefore, no current or prospective client should assume that future
performance will be profitable, or equal to any corresponding historical index (i.e. S&P 500 Total Return) is also disclosed. For example, the S&P
500 Composite Total Return Index (the “S&P”) is a market capitalization-weighted index of 500 widely held stocks often used as a proxy for the stock
market. Standard & Poor’s chooses the member companies for the S&P based on market size, liquidity, and industry group representation. Included
are the common stocks of industrial, financial, utility, and transportation companies. The historical performance results of the S&P (and those of or all
indices) and the model results do not reflect the deduction of transaction and custodial charges, nor the deduction of an investment management fee,
the incurrence of which would have the effect of decreasing indicated historical performance results.

For example, the deduction combined annual advisory and transaction fees of 1.00% over a 10 year period would decrease a 10% gross return to
an 8.9% net return. The S&P is not an index into which an investor can directly invest. The historical S&P performance results (and those of all other
indices) are provided exclusively for comparison purposes only, so as to provide general comparative information to assist an individual in determining
whether the performance of a specific portfolio or model meets, or continues to meet, his/her investment objective(s). A corresponding description of
the other comparative indices, are available from CMG upon request. It should not be assumed that any CMG holdings will correspond directly to any
such comparative index. The model and indices performance results do not reflect the impact of taxes. CMG portfolios may be more or less volatile than
the reflective indices and/or models.

In the event that there has been a change in an individual’s investment objective or financial situation, he/she is encouraged to consult with his/her
investment professionals.

Written Disclosure Statement. CMG is an SEC registered investment adviser principally located in King of Prussia, PA. Stephen B. Blumenthal is CMG’s
Founder and CEO.

Please note: The above views are those of CMG and its CEO, Stephen Blumenthal, and do not reflect those of any sub-advisor that CMG may engage
to manage any CMG strategy. A copy of CMG’s current written disclosure statement discussing advisory services and fees is available upon request or
via CMG’s internet web site at (http://www.cmgwealth.com/disclosures/advs).
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