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VXX: Investing (Short) in Volatility
The VIX Index and VIX Futures
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The Chicago Board Options Exchange (CBOE) Volatility Index, commonly referred to as the VIX
Index, is an indication of volatility expectations for the S&P 500 over the next 30 days. It is
based on the implied volatility of S&P 500 options traded on the CBOE. The graph at right
shows the history of the VIX Index since 1990, along with actual trailing 30-day volatility for the
S&P 500. The VIX Index is closely associated with trailing monthly S&P 500 volatility, but tends
to be somewhat higher than both trailing
VIX Index
and coincident volatility most of the time.
90
This upward bias in the VIX Index relative
80
VIX Index
to actual realized volatility reflects the
S&P 500 Volatility
70
fact that investors are generally willing to
60
pay a premium for the leverage provided
50
by options. It may also reflect a demand
40
for the kind of equity market “insurance”
30
provided by S&P 500 put options and by
long positions in VIX futures contracts.
20
The VIX Index is not directly investable,
10
but futures contracts based upon the VIX
0
Index are investable.
VIX futures contracts reflect expectations for the future price of the VIX Index, and as such also
reflect expectations for future S&P 500 volatility. VIX futures contracts are available for all
twelve months of the year, and settle on either the third or fourth Wednesday of the month.
VIX futures contracts settle based upon the value of the VIX Index on settlement date, so over
time VIX futures contracts converge towards the level of the VIX Index, often referred to as the
“spot price.”
VIX-Related ETPs
Many investors do not wish to trade in futures because of their unfamiliarity and perceived risk.
At least nine VIX-related exchange-traded products (ETPs) are available that make investing in
VIX futures easy. These VIX-related ETPs are tied to one of two indexes:
1) The S&P 500 VIX Short-Term Futures Index, which allocates between the first and
second VIX futures contracts to result in a constant weighted average maturity of one
month.
2) The S&P 500 VIX Mid-Term Futures Index, which allocates among the fourth, fifth, sixth,
and seventh futures VIX futures contracts.
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Some VIX-related ETPs are exchange-traded funds (ETFs) that actually own portfolios of futures
contracts, swaps, and short-term collateral. Others are exchange-traded notes (ETNs) that do
not own actual portfolios but instead are debt obligations of the issuers, usually large
international banks. As such, they entail credit risk. The advantages of the ETNs, however, are
that they may qualify for long-term capital gain treatment if held for more than a year and that
they report their taxable income using Form 1099. The ETFs “pass-through” the 60/40 longterm/short-term tax treatment generally applicable to futures contracts. Also, the tax form
they use is the Form K-1 rather than the more familiar Form 1099. Most investors dislike having
to deal with K-1s.
iPath S&P 500 VIX Short-Term Futures ETN (VXX)
By far the largest and most liquid of the various VIX-related ETPs is iPath S&P 500 VIX ShortTerm Futures ETN (VXX). Most of the rest of this article will focus on VXX, but much of the
analysis would apply to all VIX-related ETPs. As an ETN, VXX is an unsecured debt obligation of
Barclays Capital, the issuer. Barclays pays the holder a return based upon the S&P 500 ShortTerm VIX Futures Index, which offers exposure to a daily rolling long position in the first and
second month VIX futures contracts designed to provide a constant one month average
maturity. Investors pay Barclays an expense ratio of .89% for this ETN.
Most investors use VXX as a hedge against U.S equity market exposure. Depending upon the
time period and calculation methodology, VXX has a beta relative to the S&P 500 of roughly
between -3.00 and -5.00. At its average beta of around -4.00, VXX would be expected to
increase by 40% if the S&P 500 declined by 10%. That is a lot of negative beta leverage, which
is an attractive feature for many investors.

Cumulative Log of Monthly Return

However, owning VXX has been an
VXX Return Since Inception
expensive form of market insurance much
100%
of the time. The graph at right shows the
0%
steady downward march of the historical
-100%
return of VXX since its 1/29/2009
inception. Its compound annual return
-200%
has been -60.38%! Periods of positive
-300%
return have been infrequent and short-400%
lived. The graph uses a log scale so that
-500%
the slope of the line has the same
-600%
meaning throughout the return history.
-700%
To give some perspective on what a
cumulative log return of -586% means:
an unfortunate investor who bought
$1,000,000 worth of VXX at its initial offering would, as of May 31, 2015, have only $2,842 left!
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The Three Components of VXX Return
The S&P 500 VIX Short-Term Futures Index, upon which VXX is based, is affected by three
factors:
1) Roll yield
2) Changes in the VIX futures term structure
3) Interest on futures collateral
Historically, most of the return from investing in the futures markets has come from roll yield
rather than changes in the spot price. Roll yield (explained below) is particularly important in
the VIX futures market.
A change in the “spot” VIX index (the underlying index for VIX futures contracts) will affect all
VIX futures contracts, though to varying degrees. Typically, the VIX futures contracts nearest to
expiration will be affected the most, but sometimes the VIX futures term structure will change
independently of changes in the spot VIX index.
Since futures contracts do not require much margin, most of the cash is invested in various
types of low-risk “collateral” investments, such as short-term Treasury bills. In recent years,
interest rates have been so low that interest on futures collateral has not added much to
return.
Roll Yield
The blue line in the graph at right depicts
VIX Futures Prices
the average month-end prices for the VIX
26
index (spot) and for the first four generic
24
VIX futures contracts (G1, G2, G3 and G4)
22
since the 1/29/2009 inception of VXX. G1
Average Since 1/2009
is the “nearby” or generic futures
20
5/31/2015
contract expiring next—somewhere
18
between 12 and 21 days after month-end.
16
The nearby (G1) contract will ultimately
14
be closed and settled for cash based upon
12
the VIX index on settlement date. When
10
the nearby contract is higher than the
Spot
G1
G2
G3
G4
spot price, the market is said to be in
“contango.” The opposite condition,
when the nearby is lower than the spot price, is called “backwardation.” On average, the VIX
futures market has been in contango—the blue line slopes upward. “Roll yield” refers to the
fact that, unless the pricing structure for VIX spot and futures contracts changes, the price of
the nearby (G1) contract will “roll” down to the spot price at settlement. Likewise, the price of
the G2 will roll down to the G1 price, and so on. Since VIX futures trade each month, contracts
are roughly 30 days apart (though the actual number of days between contracts varies between
3

27 and 35). The large negative roll yield of the G1 and G2 VIX futures contracts that comprise
the S&P 500 VIX Short-Term Futures Index explains most of its negative return.
Calculating the roll yield any point in time is a fairly straightforward, if tedious, process. Take
for example the VIX futures term structure on 5/31/2015, depicted in the red line in the graph
above. Here are the relevant inputs:

Spot
G1
G2

Price
13.84
14.625
15.825

Expiration

Days Until Expiration

6/17/2015
7/22/2015

17
52

The nearby G1 contract will roll down from 14.625 to 13.84, a roll yield of -5.37%. This will
happen over just 17 days! That’s a daily roll yield of -.32%. The G2 contract will roll down from
15.825 to 14.625 for a roll yield of -7.58%, which will happen over the 35 days between the
expiration of G1 and G2 for a daily roll yield of -.22%. VXX always has some combination of
these two exposures (G1 and G2) that sum to 100%. The percentage allocations are provided
each day on the “Index Components” page of the Barclays iPath ETN website for VXX. If we
assume a constant 30-day maturity, then 17/30, or 57%, was allocated to G1, leaving 43%
allocated to G2. Thus the weighted average daily roll yield on 5/31/2015 was -.27%, which
annualizes to roughly -97%! That’s a lot to pay for equity market insurance!
Disaggregating VXX’s Historical Return

Cumulative Log of Monthly Return

The graph at right depicts a
VXX Return Since Inception
100%
disaggregation of the VXX return since
0%
inception. Once the total VXX return
(blue line) is adjusted for roll yield, the
-100%
remaining return (red line) becomes
-200%
much less negative, though the volatility
-300%
of the two return series remains roughly
-400%
the same at about 16%. This makes
VXX
-500%
intuitive sense. Roll yield is a more-orVXX Adj for Roll Yield
-600%
less constant daily drag on performance
VXX Adj for Roll Yld & Spot Chng
that cumulates steadily over time. But
-700%
short-term performance shocks are
mostly explained by changes in the level
of the VIX index. Once this factor has been subtracted out, the remaining return series (green
line) becomes flatter, with about half the volatility (a standard deviation of around 8% vs. 16%).
Changes in the VIX Futures Term Structure
In the graph above, the difference between the red line and the green line reflects the
adjustment for changes in the spot VIX Index. Changes in the spot level explain much of the
changes in the full VIX futures term structure, but not entirely, since not all shifts in the VIX
4

futures term structure are parallel. If they were, the green line in the graph above would
reflect only interest on futures collateral and it would be nearly flat.
The graph at right depicts term structures
in VIX futures contracts since 12/31/2005,
which is as far back as good data is
available on Bloomberg. These historical
month-end prices have been sorted from
highest spot price to lowest spot price,
and grouped by decile and quintile. Note
how the spot VIX tends to move like the
end of a whip, with more extreme moves
than further out the term structure,
which is more stable. These non-parallel
shifts are why changes in the spot VIX do
not fully capture all of the effects of
changes in the VIX futures term structure.
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Before 2008, interest on futures collateral
was a significant component of return.
Since then, however, interest rates have
been so low that the impact of this
category has been negligible, as shown in
the graph at right. Since the 1/29/2009
inception of VXX, its entire history has
been during the ultra-low interest rate
environment.
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Explaining VXX Return
SUMMARY OUTPUT

The exhibit at right presents the results of
a regression in which roll yield and
change in spot VIX are used to explain the
monthly return of VXX since inception.
These two variables explain the vast
majority of VXX return—84%. Both are
highly significant, with t-statistics of 10.28
and 18.69 respectively, and p-values
(measuring the probability that the
results are due to chance) well below 1%.
The intercept rounds to zero, indicating
that as mentioned above, the interest on
futures collateral has been negligible.

Y = VXX Return

Regression Statistics
Multiple R
0.92
R Square
0.84
Adjusted R Square
0.84
Standard Error
0.07
Observations
76.00
ANOVA
df
Regression
Residual
Total

Intercept
Roll Yield
% Chng in VIX
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SS
2.00
73.00
75.00

MS

F

1.71
0.32
2.04

Coefficients Standard Error
0.00
0.01
1.09
0.11
0.73
0.04

0.86
0.00

t Stat
0.34
10.28
18.69

192.76

P-value
0.73
0.00
0.00

Negative Relationship Between Roll Yield
and Change in VIX
60%
50%

Best fit regression

40%
30%

% Change in VIX

To be clear, we are calculating 30-day roll
yield at month-end and using it to explain
VXX return in the following month. We
are using change in the VIX Index to
explain VXX return in the same month.
These two variables are somewhat
negatively related to each other. Since
1/2009 (VXX inception), the correlation
between the roll yield and change in VIX
was -24%. It would have been more
highly negative except for one outlier
data point, as shown in the graph at right.
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It makes intuitive sense that these two variables should have a negative relationship. The graph
above showing historical VIX spot and futures contract prices sorted by spot price suggested a
negative relationship. When spot VIX was at its lowest levels, the roll yield was at its most
negative. In such circumstances, the market expected the VIX to increase in the months ahead,
and this outlook was reflected in the futures prices. When spot VIX was at its highest levels, roll
yield was positive and the futures prices forecast a decline in the VIX.
Forecasting Changes in the VIX Index
Our ultimate objective is to be able to forecast monthly VXX return so that we know when to
invest in it, long or short. We already have one excellent variable for doing this—roll yield. It
can be calculated accurately at the start of the month and provides an excellent forecast for
VXX return over the course of the coming month. The regression above indicated a beta
coefficient of 1.09 with a t-statistic of 10.28. Rarely are such good forecasting variables
available in the world of investments.
In the regression above, the change in VIX was calculated concurrent with monthly VXX
return—that is, perfect foreknowledge of the change in VIX was assumed. The concurrent
change in VIX was a highly significant variable in explaining VXX return, with beta coefficient of
.73 and a t-statistic of 18.79. From the scatter graph above, we know that there is a negative
relationship between roll yield and change in VIX, so it would be potentially dangerous to
ignore either one. For example, if we use only roll yield in making our VXX forecasts, we are
likely to invest long in VXX when the roll yield is the highest (most positive—with the market is
in backwardation). Unfortunately, these times are also when the VIX Index is at its highest
level, and (if there is any mean-reversion) these may be just the times when a change in the VIX
is most likely to be negative. Despite an attractive positive roll yield, our long investment in
VXX could easily provide a negative return (and possibly a large negative return) if the VIX
moves down. In order to forecast monthly VXX return, it will be necessary to forecast monthly
change in the VIX Index.
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Is there any way to forecast changes in the VIX over the next month? In fact, I have found two
factors that are somewhat helpful. Both rely on the powerful statistical principal of central
tendency:
1) Mean reversion: reversion of the current VIX towards its exponentially-weighted 12
month moving average and
2) Expected–Actual: reversion of the current VIX towards its expected value given the
current 30-day trailing volatility of the S&P 500
The historical pattern of equity market
volatility spiking up and then falling back
towards normal has been well
documented by researchers. What is a
“normal” level for the VIX? As shown in
the graph at right, since the 1/2009
inception of VXX, the VIX has been quite
unstable. However, a reasonable
measure of central tendency is the
exponentially-weighted 12-month moving
average. In my forecasting model, the
further away the current VIX is from this
mean the greater the mean-reverting
change in VIX forecast for the following
month.
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As shown in the graph at right, the trailing
30-day volatility of the S&P 500 Index has
a statistically strong relationship with the
current VIX level. I use a 120-month
regression to forecast what the expected
VIX level should be given trailing 30-day
S&P 500 volatility. In a similar vein to the
factor above, the further away the
current VIX is from this expected level the
greater the mean-reverting change in VIX
forecast for the following month.
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How do I translate these two factor concepts into actual forecasts of VIX change? This is where
the art of model building comes in. My methodology involves a lot of rigorous statistical
analysis that is well beyond the scope of this paper. Suffice it to say that honest quantitative
researchers carefully avoid using any information that they would not have known at the time
being tested, such as what “the best” methodology was going to be. Less honest (or less
experienced) researchers often try various approaches and pick the one that renders up the
strongest historical results. Often this “back-fitting” or “data-mining” procedure results in
future “live” performance that is far weaker than indicated in the back test. I don’t do that.
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I have a well-developed set of statistical techniques that I use for a given statistical
circumstance. I have used them for many years. They not only speed up my research, since I
don’t have to reinvent them every time, but they also keep me honest by avoiding trial-anderror iterations using various techniques. Using my usual statistical processes, I have derived
forecasts in the change in the VIX over the following month based upon the two measures of
central tendency described above.
The regression results at the right
measure the statistical power of those
forecasts. It should not be surprising that
this two-factor VIX model predicts only
about 21% of the variability in the VIX
since 1/2009. Many factors can affect
the VIX, and most of them are
unforecastable. On the other hand, both
of the variables, labeled “Mean
Reversion” and “Expected-Actual” in the
regression table, are statistically
significant at the 2% level (i.e., there is
only a 2% probability that their predictive
power is due to random chance).

SUMMARY OUTPUT

Y = % Change in VIX

Regression Statistics
Multiple R
0.48
R Square
0.23
Adjusted R Square
0.21
Standard Error
0.17
Observations
75.00

Regression

ANOVA
df
Regression
Residual
Total

Intercept
Mean Reversion
Expctd-Actual

SS
2.00
72.00
74.00

MS

F

0.64
2.13
2.77

0.32
0.03

10.81

Coefficients Standard Error
-0.02
0.02
2.58
1.07
1.20
0.50

t Stat
-0.74
2.41
2.39

P-value
0.46
0.02
0.02

Forecasting VXX
When this two-factor VIX forecasting
model is combined with the roll yield
calculations used above to forecast the
return in VXX (the ETN), the model does a
decent job of forecasting the fund’s
return (though not nearly as good as the
84% explanatory power of the first
regression above that assumed perfect
foresight of the change in VIX). This
regression explains 30% of the VXX
return. All three factors are highly
significant, with t-statistics well above 2.0
and p-values (measuring the probability
that the results are due to chance) of less
than 1% in every case.

SUMMARY OUTPUT

Y = VXX Return

Regression Statistics
Multiple R
0.57
R Square
0.33
Adjusted R Square
0.30
Standard Error
0.14
Observations
76.00
ANOVA
df
Regression
Residual
Total

Intercept
Roll Yield
Mean Reversion
Expctd-Actual
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SS
3.00
72.00
75.00

MS
0.66
1.37
2.04

Coefficients Standard Error
0.02
0.02
1.61
0.30
3.13
1.09
1.35
0.40

F
0.22
0.02

t Stat
0.89
5.31
2.87
3.35

11.56

P-value
0.38
0.00
0.01
0.00

Since all three factors are forecasts of
percentage change in either the VIX Index
or in VXX over the next month, they are
all on roughly the same scale. Thus, a
simple method for combining them into
an overall forecast is simply to add them
together. The resulting forecasts are
depicted in the graph at right. Note the
preponderance of negative forecasts.
This is primarily the result of the fact that
roll yield is normally negative. (The
average 30-day month-end VXX roll yield
since its inception has been -6.85%.)

3-Factor VXX Return Forecasts
20%
15%
10%
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0%
-5%
-10%
-15%
-20%
-25%
-30%

The correlation between this 3-factor forecast and actual VXX return over the following month
has been 55% since inception. (This is quite close to the regression output above that shows an
“R” of 57% using the optimal weights on each of the three factors. In our portfolio simulation,
by simply adding them together we are giving them equal weights since we would not have
known what the optimal weights were back in time.) Any experienced quantitative researcher
would say that a correlation of 55% is extremely high. It is certainly high enough to warrant
using it in real portfolios. However, if a negative return forecast for VXX implies a negative
portfolio position, then implementation will normally require a short position in VXX. (More
below on why inverse VIX ETNs, such as XIV, may not be a very attractive substitute for a short
VXX position.) Fortunately, VXX is extremely liquid and easy to borrow. For example, my
broker (Interactive Brokers) has well over 2 million shares available at an annual borrow cost of
about 2.5%.
VXX Portfolio Strategy Simulation

Cumulative Return

Translating a forecast into a portfolio
3-Factor VXX Investment Strategy Portfolio
100%
strategy involves a combination of
experienced judgment and a set of
3-Factor VXX Strategy
80%
Constant -5.83%
statistical risk and return tradeoff
60%
calculations beyond the scope of this
paper. However, a greatly simplified
40%
methodology can still prove illustrative.
In the graph at right, the VXX return
20%
forecast has been directly translated into
0%
a portfolio position. That is, a forecast of
-10% was translated into a (short)
-20%
portfolio position of -10%. The average
position in VXX for the 3-Factor Strategy
was -5.83%, so a plot of this buy-and-hold implementation was provided for comparison.
Transaction costs of .10% on all trades were included (this is higher than the actual bid-ask
spread) as well as borrow cost at a rate of 2.5%.
9

During the 6+ years of the historical simulation, the compound annualized return of the 3Factor VXX Strategy would have contributed 10.5% to a portfolio with an average capital
commitment of 5.83% (leaving 94.17% to be invested elsewhere on average). If that same
5.83% had been allocated to a short position in VXX at the beginning of each month, the return
contribution would still have been a very respectable 4.1% per year. The annualized risk/return
ratio of the Strategy was about 1.8. As is typical of any strategy, and particularly one that uses
a single security, there were periods of negative performance. The largest drawdown was
6.5%, ending on 12/31/2014. The Strategy experienced below-average performance in 2014,
but so far in 2015 it has resumed its historical trajectory.
Most importantly (and perhaps
surprisingly), the 3-Factor VXX Strategy
was virtually uncorrelated with the S&P
500. Its correlation with the S&P 500 was
only 16%, with a beta of only .06. The
portfolio diversification benefits of
combining the 3-Factor VXX Strategy with
the S&P 500 boosted the compound
annualized return from 17.1% to 29.1%,
an increment of 12%, as shown in the
graph at right. This is just the kind of
alternative/uncorrelated return that
investors are searching for to diversify the
equity market risk in their portfolios.

3-Factor VXX Strategy + S&P 500
600%
500%

S&P 500
S&P 500 + 3-Factor VXX Strategy

29.1%

400%

300%
200%

17.1%

100%

0%
-100%

XIV: Caution on Inverse VIX ETPs
The 3-Factor VXX Strategy described above called for being short VXX most of the time. But
short selling is unfamiliar territory for many investors. They may perceive it as risky because of
the risk of unlimited loss, even though shorting may have the effect of reducing the risk of an
overall portfolio. Also, some investors, such as IRAs and tax-exempts, may be prohibited from
selling short. These investors may be tempted to implement the VXX strategy using one of the
inverse VIX ETPs. This section is intended to provide a note of caution for such investors.
VelocityShares Daily Inverse VIX Short-Term ETN (XIV) is by far the largest and most liquid of the
inverse VIX ETPs, so I will focus on it. However, the conclusions drawn here are no doubt
applicable to any daily reset inverse ETPs based on a short-term VIX index, of which there are
several. The inception date of XIV was 11/29/2010. Its benchmark index is the same one as for
VXX—the S&P 500 VIX Short-Term Futures Index. As an ETN, XIV is an unsecured debt
obligation of Credit Suisse AG, the issuer. The note’s return is tied to the inverse performance
of the underlying index on a daily basis less the 1.35% expense ratio.
Because the hedge ratios used in XIV are reset daily, its returns will not be the same as a short
position in VXX. The difference arises from something called “volatility drag” (or “volatility
10

Cumulative Return Since XIV Inception

loss”). I have written much more
extensively on this subject before, so I
Short VXX vs Long XIV
500%
won’t go into an explanation here.
37.4%
Short VXX
Interested readers should take a look at
400%
Long XIV
35.0%
my previous paper. As shown in the
300%
graph at right, a short position in VXX has
modestly outperformed a long position in
200%
XIV since XIV’s 11/29/2010 inception.
100%
(The comparison includes an assumed
borrowing cost of 2.5% per year for VXX—
0%
the rate currently charged by Interactive
-100%
Brokers.) A difference of 2.4% per year
may not seem like much, but there is
considerable variability around this
average. For example, in October of 2014, short VXX outperformed XIV by 10.89%, but in
February of 2015 it underperformed by 6.27%. The standard deviation of monthly return
difference was 4.32% since the inception of XIV. Volatility drag is “path dependent” in that the
patter of daily returns matters a great deal.
Volatility drag is particularly large for XIV because of its high volatility. As I mentioned in my
earlier paper, volatility drag is positively related to the volatility of the underlying index (hence
the term “volatility drag”). I have a statistical model that I use to forecast volatility drag over
the next month for inverse ETFs. The average forecast of volatility drag for XIV in my model has
been in the range of .5%-2% per month. That is high enough to make a short position in VXX
more attractive than a long position in XIV, at least for those able to short. Although volatility
drag may be mitigated to some extent by frequently rebalancing position sizes, this may be
expensive and impractical for most investors.
On top of that, even the daily returns of XIV have not matched the inverse of the returns of the
S&P 500 VIX Short-Term Futures Index very well. Bloomberg has daily returns for XIV starting
on 11/30/2011 (a year after inception), and since then, the average daily absolute difference
between the fund return and the benchmark index return has been 0.82%! This is a very high
level of “basis risk.” While the positive differences have largely offset the negative differences,
the fund has fallen behind its benchmark by .02% per day on average, which annualizes to
under-performance of about 5% per year. (The 2.4% difference between the two compound
returns cited above is lower because of the effects of high volatility on both returns.) Thus,
even very short-term use of XIV will expose an investor to daily basis risk (the risk that you will
happen to buy it right before a day when it falls far short of its benchmark index). As the
expected holding period for XIV lengthens, basis risk becomes less of a concern, but volatility
drag becomes more of a concern.
Summary and Conclusion
VXX is usually bought by investors hoping it will provide a hedge against equity market risk, but
it has proven to be very expensive insurance, with an annualized return since its 1/29/2009
11

inception of -60.38%! The primary cause of the negative return has been negative “roll yield”
as the nearby VIX futures contracts have on average been priced considerably higher than the
spot VIX index towards which they will converge at settlement. VXX’s roll yield can be
calculated at any time, and provides a very powerful forecast for VXX return over the following
month.
The other important component of VXX monthly return is the change in the VIX index that takes
place during the month. Unlike the roll yield, this component cannot be known ahead of time.
However, the VIX index does exhibit strong mean-reversion. Two measures of central
tendency, 1) 12-month exponentially-weighted moving average of VIX and 2) expected VIX
based on trailing 30-day S&P 500 volatility, have proven statistically powerful in forecasting
change in VIX over the coming month.
These two VIX change forecasting factors plus the month-end roll yield combine to provide a
good forecast for VXX return in the coming month, explaining 30% of VXX returns. VXX return
forecasts were negative most of the time since the fund’s inception, calling for short positions
in VXX. A simple one-for-one translation of these forecasts into VXX portfolio positions was
tested. For example, a forecast of -10% meant a -10% (short) position in VXX. This 3-Factor
VXX Strategy provided a compound return since inception of 10.5%, with a correlation to the
S&P 500 of only 16%.
The 3-Factor VXX Strategy, when combined with a long position in the S&P 500, achieved a
compound average return of 29.1% since inception, an increment of 12.0% over the 17.1%
return of the S&P 500 itself. This illustrates the power of portfolio diversification. Such a
characteristic is exactly what is sought by most investors who purchase (usually ill-advised) long
positions in VXX, when normally they should be selling it short.
Unfortunately, a long position in an inverse VIX ETP is not equivalent to a short position in VXX.
The largest and most liquid of these, XIV, has underperformed a short position in VXX by an
average of 2.4% per year since the 11/29/2010 inception of XIV. Most of its performance
shortfall is due to “volatility drag.” XIV also has experienced large daily deviations from its
benchmark index, a phenomenon known as “basis risk.” These two considerations make it a
less attractive investment than shorting VXX.
Bottom line: short VXX when the roll yield is attractively negative unless the VIX index is
unusually low, but don’t buy XIV as a substitute.

Kevin Means, CFA
Principal
Select Alternative Investments LLC
June 30, 2015
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SELECT ALTERNATIVE INVESTMENTS LLC
GENERAL DISCLAIMER

THIS DOCUMENT IS BEING PROVIDED ON A CONFIDENTIAL BASIS SOLELY TO ITS DIRECT RECIPIENT AND
SHALL NOT BE REPRODUCED, QUOTED FROM OR DISTRIBUTED WITHOUT THE EXPRESS CONSENT OF
SELECT ALTERNATIVE INVESTMENTS LLC AND IN ANY EVENT IS NOT INTENDED FOR PUBLIC USE OR
DISTRIBUTION. THE INFORMATION CONTAINED HEREIN IS SUMMARY IN NATURE AND INCOMPLETE
AND IS SUBJECT TO CHANGE OR ADDITION WITHOUT NOTICE. SUCH INFORMATION HAS BEEN
PREPARED WITH REASONABLE CARE BUT DOES NOT CONSTITUTE ANY REPRESENTATION OR WARRANTY
BY SELECT ALTERNATIVE INVESTMENTS LLC, THE INVESTMENT MANAGER OR ANY OF THEIR AFFILIATES.
PAST INVESTMENT PERFORMANCE IS NO ASSURANCE OF FUTURE RESULTS. THERE ARE IMPORTANT
MATTERS (INCLUDING RISK FACTORS, TAX CONSEQUENCES AND RELEVANT INVESTMENT
CONSIDERATIONS) TO BE CONSIDERED IN CONNECTION WITH BECOMING A CLIENT THAT ARE NOT
DISCUSSED HEREIN AND PROSPECTIVE CLIENTS ARE RESPONSIBLE FOR REVIEWING THE SAME WITH
THEIR PERSONAL ADVISORS. PROSPECTIVE CLIENTS ARE NOT BEING SOLICITED AS SUCH IN ANY
JURISDICTION IN WHICH SUCH SOLICITATION WOULD BE UNLAWFUL UNLESS AND UNTIL THE
REQUIREMENTS OF THE LAWS OF SUCH JURISDICTION HAVE BEEN SATISFIED. THIS DOCUMENT IS NOT
INTENDED FOR USE BY BROKER-DEALERS, MARKETERS OR OTHER THIRD PARTIES.
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