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Investors have traditionally relied upon
equities and bonds to drive the majority of
portfolio returns. Future returns of bonds
and equities have become less certain;
bonds have enjoyed a 30 year bull market
and US equity markets are priced to deliver
sub-par returns over the next 7-10 years. As
a result, investors are seeking new avenues
to generate returns. Volatility is an asset
that does not rely on interest rates,
dividends or rising stock prices which makes
it an attractive opportunity for investors as
a new return driver and portfolio diversifier.
This paper highlights the benefits of utilizing
an active directional volatility approach to
investing in volatility.
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What is volatility?

From a statistical standpoint, the volatility of an asset is the standard deviation of the asset’s returns
over a certain interval of time. In finance, volatility is viewed as the risk or uncertainty of an asset’s
return.

Volatility comes in two flavors - realized and implied. Realized volatility is based on the actual historical
returns and is defined as the standard deviation of these returns for a given interval. Implied volatility
is the level of volatility the market expects for the future.

Figure 1 - Two Types of Volatility: Implied and Realized
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Chart Source: BNP Paribas, April 2012, Volatility as an Asset Class

The most popular measure of implied volatility is an index published by the CBOE Futures Exchange
called the Volatility Index or VIX. In general, implied volatility tends to be higher than realized volatility.
We will delve into why later in the paper. Figure 2 (below) shows historical changes in both implied
volatility (blue) and realized volatility (red) since 2005. Although it appears as if implied and realized
volatility are highly correlated, there are instances where they deviate in a meaningful way.
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DIRECTIONAL VOLATILITY RESEARCH

Figure 2 - Implied and Realized Volatilities
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Figure 3 (below) shows the difference between implied and realized volatility. It is easy to see that
realized volatility is usually lower than implied volatility (shaded area above zero), but there are times
when implied volatility “spikes.” These spikes are usually followed by a slow progression of volatility
reverting to “normal” levels.

Figure 3 — Difference between Implied and Realized Volatility
B Implied-Realized

Market participants
become fearful about the
future and volatility
“spikes” (realized volatility
greater than implied). After
the market re-adjusts to
this new level, realized
volatility generally falls

below implied volatility.
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What is the VIX?

The VIX is often referred to as the “fear index.” Itis a forward looking index that measures the implied
volatility investors are expecting. The VIX is constructed by the current prices of S&P 500 index options
and represent implied future market volatility over the next 30 calendar days. The daily levels of the VIX
have been calculated from January 1, 1990 onwards by the CBOE Futures Exchange. The VIX itself is not
an investible index; it's a mathematical statistic based on options prices.

As Figure 4 below demonstrates, the VIX has historically been negatively correlated to the S&P 500. As
the S&P 500 moves lower, the VIX tends to move higher and with frequent spikes.

Figure 4: Historical Levels — VIX and S&P 500 Indexes
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How to trade volatility?

As noted above there is no direct way to invest in the VIX on a cash or “spot” basis. There are four
primary ways to obtain exposure to volatility:

Options

Variance swaps

VIX futures

Exchange Traded Products (ETPs) based on the VIX futures (XIV, VXX)

P wnN e
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For many investors, options and variance swaps are not viable alternatives, therefore we will refrain
from including them within the scope of this paper.' Instead, we will focus on VIX futures and related
VIX ETPs, which are exchange traded, highly liquid, transparently priced and provide the cleanest
volatility exposure.

VIX Futures

Futures on the VIX, trade electronically on the CBOE Futures Exchange, with the futures contracts being
settled in cash. You can’t actually physically deliver the VIX at expiration, so cash is substituted. VIX
futures are contracts on forward 30-day implied volatilities. For example, in September, the front
contract is a forward on what 30-day implied volatility will be on the September expiration date.

Figure 5 - lllustration of the September 2011 VIX futures contract
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Since the VIX is not investible, there is no “cash and carry” strategy to link the VIX spot and VIX futures
prices. Cash and carry means the ability to physically buy, hold and deliver the asset at expiration like
you could do with a barrel of oil. At settlement, a “Special Opening Quotation of VIX” is computed using
a specific auction on the listed options of the replacing VIX portfolio. This provides the “print” that is
used to cash settle the futures contract.

Futures contracts have a unique characteristic known as roll yield. Each month when the current
contract expires, an investor is required to purchase the “new” contract — this process is referred to as
“rolling.” The new contract may be higher or lower than the current expiring contract price. The
difference between the current price of the new contract and the expiring contract price is known as the
roll yield. The roll yield may be positive or negative. A negative roll yield is referred to as contango and a
positive roll yield is referred to as backwardation. Figure 6 illustrates the concepts of contango and
backwardation.

! For investors looking for a detailed analysis of options, variance swaps and VIX futures please see Investment Insights (June 2013) from
BlackRock by Thomas McFarren
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Figure 6 - Contango Term Structure and Backwardation Term Structure
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Chart Source: BNP Paribas, April 2012, Volatility as an Asset Class

The market structure for VIX futures contracts tends to be in contango. As a result, a rolling position in
contracts with shorter dated maturities during sustained low volatility periods may decline significantly
in value over time due to negative roll yield. Think of this as the insurance premium an investor must

pay to protect the current value of their portfolio. It can be a high cost for investors seeking protection.

For example: Spot VIX is 18.00 and the nearest futures contract is purchased at
20.00. Let’s assume the VIX is the same price at expiration, theoretically the future
contract should equal the spot price of 18.00 and the new contract to be purchased
is now 20.00. This results in a loss of 10% in a single month. [(20 — 18)/20 = 10%]
Over time this can be a tremendous head wind for long based VIX futures strategies.

Since 2005, the VIX term structure has been in contango approximately 75% of time.

Why is the VIX futures contract typically more expensive than spot VIX?

Global investors are generally exposed net long to risky assets, such as equities. Insurance for these
assets should come at a price. Volatility sellers need a sufficient incentive in the form of a positive
expected return that competes with other risk assets expected returns, in order to provide this
protection to hedgers.

If there wasn’t a risk premium for selling volatility, then more investors would buy volatility for its
insurance-like properties. Such buying pressure would increase the price of volatility-sensitive
derivatives and options contracts, until their expected returns became significantly negative for long
positions (and therefor positive for short positions). A significant negative return expectation is needed
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to dissuade some investors from being constantly long volatility. If the market is typically in contango
and implied volatility generally exceeds realized volatility, a consistent short volatility position can be
effective. Let’s examine the returns of holding the front month contract and rolling the day before
expiration to the next contract.

Figure 7 - Value of Front Month VIX Futures Contract and Summary Statistics
(11/1/2005 to 2/3/2014)
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The returns are simply abysmal with an average daily loss of 0.19%. While investors can catch
the rare massive spike in volatility, such as the one in 2008, consistently holding the VIX
Futures is not a practical hedging mechanism. However, there are potential alternative
strategies which we will discuss in a moment.

What are VIX related ETFs or ETNs?

In order to appeal to a broader class of investors, several ETFs and ETNs have been created that are
based on the previously discussed VIX futures. We will focus on the two most popular ETNs in the
marketplace:

VXX —iPath S&P 500 VIX Short Term Futures ETN

XIV — VelocityShares Daily Inverse VIX Short Term ETN
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Both ETNs are based on an index created by Standard & Poor’s, which is called the S&P 500 VIX Short
Term Futures Index. VXX seeks to replicate the index, while XIV seeks to replicate its inverse.

The index description from S&P:

The S&P 500 VIX Short Term Futures Index utilizes prices of the next two near term VIX
futures contracts to replicate a position that roll the nearest month VIX futures to the
next month on a daily basis in equal fractional amounts. This results in a constant one-
month rolling long positions in first and second month VIX futures contracts.?

e XIVis highly liquid - over 11 million shares traded per day and net assets over $500 million
e VXXis highly liquid - over 29 million shares traded per day and net assets over $900 million

Investment Strategy Research

A popular strategy is to be short volatility. Let’s look at the returns of a simple XIV (short volatility)® buy-
and-hold strategy:

Figure 8 — Performance of XIV and Summary Statistics
(11/1/2005 to 2/3/2014)
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2 For more detailed information on the S&P 500 VIX Short Term Futures Index please visit: http://us.spindices.com/indices/strategy/sp-500-
vix-short-term-index-mcap
® Please note that we have re-created theoretical returns of XIV prior to it actually being launched by VelocityShares
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While being short volatility does have compelling long term returns, the large price swings could be too
much for some investors to bear. The maximum drawdown is a heart stopping -92%. However, we
believe that shorting volatility may be an excellent investment strategy under the right conditions. In
addition, we believe an active strategy may achieve positive returns when volatility is both decreasing
and increasing. Why? Because our proprietary research as well as other outside research have
demonstrated the following key characteristics of volatility:

e Longterm volatility does not maintain extreme high or low levels; it tends toward a medium
level. It has a tendency to revert to the mean. (i.e. mean reversion)

e Volatility does not show long term upward trends like equities.

e Volatility typically shows periods of high volatility occurring within a short period of time (spikes
or jumps) and then a downtrend to return to the long term medium level.

Directional Volatility Investment Goals

1. Capture the positive attributes of a short volatility position.

2. Participate in the appreciation of volatility during a market correction
(15% - 20% loss in equity markets).

3. Participate in the appreciation of volatility during bear markets
(losses greater than 20%).

Three Ways to Profit from Directional Volatility

1. Mean Reversion — High volatility spikes generally lead to a downtrend and
return to the long term level.

2. Momentum — The VIX has a tendency to demonstrate momentum over
very short multi-day time frames.

3. Term Structure — Negative and positive roll yield of futures contracts,
movements of the term structure and slope of the term structure all
present opportunities for investors.
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No single factor drives our investment process. Our approach to volatility investing depends on the
dynamic interaction of mean reversion, momentum and term structure. Furthermore, our position sizes
vary depending on the dynamic relationship of these factors. Different environments present different
opportunities and probabilities. Each day we determine whether to be short, long and/or in cash.

For example, can we improve on the returns of a long term hold (long volatility) of VXX? What happens
if we take into account the relationship between the VIX, the front month contract and the second
month contract? We tested two long only strategies (Figure 9 below):

Strategy 1 (green line) - Buy the VXX when the VIX is greater than the front month contract and the
front month contract is less than the second month contract: (VIX > Futures Contract #1 < Futures
Contract #2).

Strategy 2 (red line) - Buy the VXX when the VIX is greater than the front month contract and the front
month contract is greater than the second month contract: (VIX > Futures Contract #1 > Futures
Contract #2). This is a classic example of backwardation.

Figure 9 - Summary Statistics
(11/1/2005 to 2/3/2014)

W Strategy 1 Strategy 2
All Days Vi=Futl=Fut2  VI{=Futl=Fut2
TotalReturn -99.0% -34.3% 293.5%
MaxDD -99.6% -59.3% -42.1%
Cays In Market 2077 273 255
Total Days 2077 2077 2077
% in Market 100.0% 13.1% 12.3%
Positive Days 42 .4% 45.1% 51.0%
Megative Days B7.6% 54.6% 48.6%
Max 24.20% 14.14% 20.70%
Min -16.31% -11.82% -14.26%
2005 -24. 1% -5.4% 0.0%
2006 -53.3% -10.8% 29.5%
2007 35.2% E3.6% -29.9%
2008 121.8% 1.1% 178.5%
2009 -65.0% -18.2% -6.8%
2010 -T2.4% -6.9% -5.6%
2011 -5.5% -10.9% 94.3%
2012 -77.6% -5.3% 0.0%
2013 -66.6% -27.7% -21.6%
2014 24 6% 1.5% 16.1%
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By taking into account the relationship between the VIX and the first two futures contracts, we see a
significant improvement in the ability to capture upward movement in volatility. Strategy 2
(backwardation) is clearly the superior to Strategy 1 with a 293.5% total return compared to -34.3%.
With Strategy 2, an investor would have captured significant returns during stressful market
environments. Is it perfect? No. While Strategy 2 is superior to simply buying and holding the VXX and
Strategy 1, it does miss the profit opportunity during the market stress of 2007.

Next, (Figure 10 below) we examined whether we can improve on long XIV (short volatility) strategy.
We looked the relationship between the VIX and the front 2 futures contract, but we will also include
the roll yield in our strategy. Our goal is to identify when the current roll yield is greater than the
average roll yield for the previous 20 days.

Strategy 3 - Buy XIV when the VIX is less than the front month contract and the front month contract
is less than the second month contract AND the current roll yield is greater than the roll yield for the
previous 20 days: (VIX < Futl < Fut2 AND current roll yield > 20 day average of the roll yield).

Figure 10 — Strategy 3 Performance and Summary Statistics
(11/1/2005 to 2/3/2014)
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Clearly, Strategy 3 demonstrates an even better return profile than Strategy 2, with an 866% total return
and even more investment opportunities, as evidenced by the 772 trading instances.
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Next, (Figure 11 below) we combined Strategy 2 (VXX) and Strategy 3 (XIV) to create a simple long and

short directional volatility strategy.

Figure 11 — Combined Strategy 2 and Strategy 3 Performance Charts and Summary Statistics
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The combined Strategies (2 and 3) offer an even greater return profile, with a total return of 3702%.

Almost as important, the combined Strategies are not simply focused on a few rare occurrences, but

offer an investable opportunity 49% of the days observed.

Another important concept is understanding when NOT to trade volatility. Let’s look at when the

market is giving conflicting signals. Normally when the SPY (S&P 500 ETF) has a positive return, we

would expect the VIX (and VIX futures contracts) to decline in value, so we examined what happens

when the SPY has a positive return, but the front month VIX futures contract also has a positive return

while the term structure is contango: (VIX < Futl < Fut2).

Buy XIV when SPY return > 0 AND VIX Futl return > 0 AND VIX < Futl < Fut2
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In this example there are 102 days when we would normally want to be
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To be clear, we would not use these strategies in isolation, but in combination with other factors — some
of which we have discussed in this paper. These examples provide an insight into the concepts we
employ in our directional volatility investment strategy. To summarize:

Our directional volatility investment strategy utilizes VIX futures and ETNs to seek to
profit from increasing and decreasing volatility through mean reversion, momentum
and term structure analysis. In normal market environments profits tend to come
predominately from short volatility positions. The strategy also seeks to participate in
volatility appreciation during equity market corrections of 10 to 15% and bear markets.

Where does the strategy fit in my portfolio?

Allocating to a directional volatility strategy as an equity substitute is compelling because the strategy
seeks to achieve positive returns in bear markets. It can also be viewed as a portfolio diversifier because
of reduced correlations to other major asset classes. It may also result in an improved risk reward ratio.

The Directional Volatility Strategy can be utilized as an equity
substitute or an alternative complement to a diversified portfolio.
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Disclosure

The material provided herein has been provided by Evolution Capital Strategies, LLC and Schreiner
Capital Management, Inc., and is for informational purposes only. This report is not an offer to sell or the
solicitation to buy or subscribe to any investment strategy.

Any reference to an index is included for comparative purposes only. Indices are hypothetical,
unmanaged accounts, the volatility of which may differ materially from the underlying portfolios
discussed above. Different types of investments involve varying degrees of risk and there can be no
assurance that any management strategy will prove profitable. There are no guarantees that Evolution
will be able to achieve returns similar to those stated herein. Investing involves the risk of loss and
investors should be prepared to absorb such a loss.

Evolution Capital Strategies is a registered investment adviser with its principal place of business in the
Commonwealth of Pennsylvania. Schreiner Capital Management, Inc. is an SEC registered investment
adviser with its principal place of business in the Commonwealth of Pennsylvania. For additional
information about the firms’ services and fees, please contact the firm or refer to its disclosure
documents, the current versions of which are available on the Investment Adviser Public Disclosure
website (www.adviserinfo.sec.gov).
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