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EXECUTIVE SUMMARY
High yield corporate bonds and emerging market U.S. dollar-denominated
bonds are both credit-focused fixed income sectors. Lack of liquidity at
times for both sectors can make hedging bond portfolios a challenge.
Traditionally, an index-based credit default swap (e.g., CDX, iTraxx) can be
used to hedge credit exposure. However, during periods of market stress,
the basis between cash bonds and the synthetic swaps can widen
significantly, reducing the effectiveness of the index credit default swap as a
hedging tool.
Since both are often considered risky assets, high yield and emerging
market bonds tend to resemble equities in the way that they respond to
adverse macroeconomic changes and shifts in market sentiment. This
prompts us to consider alternative hedging instruments that utilize
systematic overlay of liquid equity index derivatives to hedge systematic risk
in high yield or emerging market bond portfolios.
In this paper, we investigate the relationship between the credit bond sectors
and the CBOE Volatility Index® (VIX), a leading indicator of the implied
volatility of the U.S. equity market. We also evaluate the effectiveness of
using VIX futures as a hedging instrument for high yield and emerging
market bond portfolios. Our study shows the following.






Historically, VIX and VIX futures demonstrate a strong negative
correlation to returns of U.S. high yield corporate bonds and
emerging market bonds, especially in distressed market
environments.
Compared to VIX spot, VIX futures exhibit stronger negative
correlation with credit bonds, which mostly comes from down
markets, when the VIX futures curve is more likely to be in
backwardation.
Historically, dynamically allocating VIX futures to high yield and
emerging market bond portfolios reduced portfolio drawdown and
return volatility and improved risk adjusted returns.
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I. INTRODUCTION
High yield corporate and emerging market bonds are two credit-focused
bond sectors that are often seen as volatile. Emerging market U.S. dollardenominated bonds include debt issued by sovereign, quasi-sovereign, and
corporate entities from emerging markets. Like high yield bonds, emerging
market bonds are exposed to U.S. interest rate changes and credit risk on a
sovereign or corporate level. Portfolio managers commonly include both
high yield corporate and emerging market bonds in investment mandates
given their similar risk profiles and comparable yield levels.
Within fixed income, high yield and emerging market bonds are among the
least liquid sectors. That means that during periods of market stress,
scaling down a high yield or emerging market bond portfolio tactically can be
costly or even difficult to implement without causing significant market
impact. There are a couple of common hedging options for high yield and
emerging market bonds, each with its own limits and drawbacks.

Tactically scaling down
a high yield or
emerging market bond
portfolio can be costly
or even difficult to
implement, particularly
during times of adverse
market movements.



Fixed income derivatives: Both high yield and emerging market
bonds have duration risk to interest rates and exposure to credit
spreads. It is efficient to hedge duration risk with Treasury futures,
swaps, or even cash Treasury bonds. To hedge credit risk, it is
common to use credit default swap index. However, the basis risk
between cash bonds and synthetic swaps is not negligible and can
widen significantly at the time of credit stress.



High yield or emerging market bond ETFs: Theoretically, this
strategy sells away the systematic credit market risk and maintains
idiosyncratic credit risk. The problem with this hedging option is
twofold. First, even with the rapid growth of bond ETFs in recent
years, their size is still small relative to the size of all outstanding
bonds. As of May 2017, there were 32 high yield bond ETFs and 13
emerging market bond ETFs with AUM of USD 53.5 billion and USD
17.8 billion, respectively, a fraction of the market value of USD 1.5
trillion and 1.8 trillion for the S&P U.S. High Yield Corporate Bond
Index and Bloomberg Barclays EM USD Aggregate Bond Index,
respectively. Second, the liquidity and trading cost of bond ETFs
should closely reflect that of the underlying bonds. It is not
unreasonable to expect wide discounts or premiums and bid-ask
spreads from bond ETFs during times of market stress.

Alternatively, we could consider hedging credit portfolios with equity
instruments. For high yield and emerging market bonds, credit and liquidity
risks are defining for these sectors and challenging to hedge. Together,
corporate bonds and stocks represent the full capital structure of companies,
and they both respond to changes in the underlying economy and
macroeconomic policies. It is not surprising to see that credit bonds can
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move with equities in a correlated way. Dor and Guan (2017) demonstrated
that equity futures can be used to hedge high yield portfolios.
VIX measures the implied volatility of the U.S. equity market, and it has long
been closely monitored by fixed income market participants to gauge broad
risk sentiment in financial markets. The observation of high VIX levels when
credit bonds underperform invites the question of whether VIX futures can
be an effective hedging tool to provide downside protection for bond
portfolios. As such, the objective of this study is to investigate the
correlation between high yield and emerging market bonds and VIX and VIX
futures, as well as explore basic hedging strategies using VIX futures.

II. VIX AND VIX FUTURES

A liquid VIX market with
size and depth allows
VIX products to hedge
credit bond portfolios of
size without risking
moving underlying
bonds.

The CBOE Volatility Index (VIX) measures equity market volatility in the
coming 30 days. The index uses S&P 500® options and a variance swap
model to derive an implied volatility across all strikes of options. VIX has a
liquid derivatives market, including futures, options, ETFs, and other OTC
products. In 2016, the average daily trading volume of VIX futures and
options were 238,588 and 588,237 contracts, respectively, and the AUM on
VIX-related ETP’s exceeded USD 3 billion. A liquid VIX market with size
and depth allows VIX products to hedge sizable credit bond portfolios
without risking moving underlying bonds.
A key concept for any futures contracts, not just VIX futures, is the futures
term structure, since the futures curve shape dictates whether rolling futures
over time incurs cost or benefit. Futures are in contango when the futures
term structure is upward sloping, meaning the futures prices are more
expensive than the spot. Futures are in backwardation when the futures
term structure is downward sloping, meaning the futures prices are less
expensive than the spot (see Exhibit 1).
Exhibit 1: Contango and Backwardation

Source: S&P Dow Jones Indices LLC. Chart is provided for illustrative purposes.
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in VIX futures over the
long term tends to incur
losses because the VIX
futures term structure is
usually in contango.
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Assume a market participant holds a long futures position when the futures
curve is in contango. Upon the expiration of the current futures, he may
choose either to let the futures expire or roll to the next contract. In the
former case, his futures price drops as it converges to the spot; in the latter
case, he has to pay the price difference to roll to the next futures contract.
Either way he incurs a loss due to contango, which is called “roll cost.”
Similarly, when the futures market is in backwardation, a market participant
with a long futures position benefits from the futures term structure upon the
expiration of the futures contract whether he chooses to let the contract
expire or roll to the next one. This is called “roll yield.” Neither roll cost nor
roll yield is unique to VIX futures. However, as the VIX futures are usually in
contango, as shown in Exhibit 2, there is usually a roll cost associated with
holding VIX futures as a hedge (see Exhibit 2).
Although the VIX spot index is somewhat mean-reverting, holding a long
position in VIX futures over the long term tends to produce losses because
the VIX futures term structure is usually in contango, as market participants
usually associate more uncertainty with longer time horizons. However, in a
stressed market where immediate risk is perceived by most market
participants, the VIX futures curve usually flips into backwardation.
For illustration purposes, Exhibit 2 shows the price difference between the
second month VIX futures and the first month contracts, the two most liquid
futures contracts in the market, between Jan. 3, 2005, and May 17, 2017.
By definition, a positive difference indicates contango and a negative
number indicates backwardation; in 2,562 of the 3,114 trading days
(82.27%), the VIX futures curve was in contango.
Exhibit 2: Second-Month VIX Futures Price Minus First-Month VIX Futures
Price
10

5

Price difference (USD)

0

-5

-10

-15

-20

-25
Jan. 2005
Jan. 2007
Jan. 2009
Jan. 2011
Jan. 2013
Jan. 2015
Jan. 2017
Source: S&P Dow Jones Indices LLC. Data from Jan. 3, 2006, to May 17, 2017. Chart is provided for
illustrative purposes. Past performance is no guarantee of future results.
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III. DATA

Liu and Dash showed
that even though the
index does not track
VIX spot perfectly, it
maintains the negative
correlation of VIX spot
with the equity market.
s.

Since VIX spot is not directly tradable, the S&P 500 VIX Short-Term Futures
Index is used to measure performance of VIX positions. The index seeks to
track a position in first- and second-term VIX futures with a weighted
average maturity of 30 days. Liu and Dash (2010) showed that even though
the index does not track VIX spot perfectly, it maintains the negative
correlation of VIX spot with the equity market, thereby making it an attractive
instrument for trading and hedging purposes.
For the hypothetical bond portfolios, the following benchmark indices were
used.



U.S. high yield corporate bonds (US HY): S&P U.S. High Yield
Corporate Bond Index
Emerging market U.S. dollar-denominated bonds (EMD USD):
Bloomberg Barclays EM USD Aggregate Bond Index

IV. CORRELATION ANALYSIS
To analyze the relationship between VIX and bond sector returns, we ran
correlation analyses for the various variables. Since the first value date of
the S&P 500 VIX Short-Term Futures Index is Dec. 20, 2005, the correlation
analysis is presented over two time periods (see Exhibits 3a and 3b).
Exhibit 3a shows the correlation matrix of monthly returns of various asset
classes with VIX for the past 24 years, and the Exhibit 3b shows correlation
matrix with the additional variable of return series of the S&P 500 VIX ShortTerm Futures Index since December 2005.
Exhibit 3a: Correlation Between April 1993 and April 2017
INDEX
S&P 500
VIX

S&P 500

VIX

S&P U.S. HIGH YIELD
CORPORATE BOND
INDEX

BLOOMBERG
BARCLAYS EM USD
AGGREGATE BOND
INDEX

1
-0.64

1

S&P U.S. HIGH
YIELD CORPORATE
0.61
-0.43
1
BOND INDEX
BLOOMBERG
BARCLAYS EM USD
0.54
-0.47
0.58
1
AGGREGATE BOND
INDEX
Source: S&P Dow Jones Indices LLC, Bloomberg. Data from April 1993 to April 2017. Past performance
is no guarantee of future results. Table is provided for illustrative purposes and reflects hypothetical
historical performance. Please see the Performance Disclosure at the end of this document for more
information regarding the inherent limitations associated with back-tested performance.
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Exhibit 3b: Correlation Between January 2006 and April 2017

INDEX

S&P 500
VIX

S&P 500

S&P 500 VIX
VIX
SHORT-TERM
FUTURES INDEX

S&P U.S. HIGH
YIELD
CORPORATE
BOND INDEX

BLOOMBERG
BARCLAYS EM
USD
AGGREGATE
BOND INDEX

1
-0.68

1

S&P 500 VIX SHORTTERM FUTURES
-0.78
0.79
1
INDEX
S&P U.S. HIGH
YIELD CORPORATE
0.72
-0.48
-0.69
1
BOND INDEX
BLOOMBERG
BARCLAYS EM USD
0.60
-0.48
-0.65
0.79
1
AGGREGATE BOND
INDEX
Source: S&P Dow Jones Indices LLC, Bloomberg. Data from January 2006 to April 2017. Past
performance is no guarantee of future results. Table is provided for illustrative purposes and reflects
hypothetical historical performance. Please see the Performance Disclosure at the end of this document
for more information regarding the inherent limitations associated with back-tested performance.

Based on the correlation analysis, we can make the following observations.

The overlapping
investor base for high
yield and emerging
market bonds may also
compound the return
correlation between
these two sectors.
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1. There is a strong correlation between high yield and emerging market
bond returns (0.58 and 0.79). This could be due to the fact that
emerging market countries and corporations that issue U.S. dollardenominated bonds are likely to be closely tied to the strength of the
U.S. economy and U.S. companies. The overlapping investor base for
high yield and emerging market bonds may also compound the return
correlation between these two sectors.
2. There is a strong correlation between high yield and emerging market
bonds and the S&P 500. In other words, returns from U.S. large-cap
stocks can explain a large part of variance in high yield and emerging
market bond returns. Over the past 24 years, 37% of (square of
correlation) variance in high yield bond returns and 29% of variance in
emerging market bond returns can be explained by the variations in the
returns of U.S. equities.
3. There is a strong correlation between VIX and VIX futures. It confirms
that VIX futures can be a tradable proxy for VIX spot.
4. There is a negative correlation between VIX and VIX futures and high
yield and emerging market bonds. It demonstrates that as high yield and
emerging market bonds have more exposure to credit spreads than
duration risk, they exhibit more equity-like properties and a strong
correlation with equity volatility.
5. It is noteworthy that VIX futures exhibit stronger negative correlation with
credit bonds than spot VIX, and therefore argues for a stronger case of
VIX futures as a hedging instrument for bonds. In fact, when correlation
analysis is conducted for up and down market periods separately, it can
be seen that this stronger negative correlation of bonds to VIX futures
than to VIX spot comes mostly from down markets (see Exhibit 4).
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Exhibit 4: Correlation of Monthly Returns in Up and Down Markets
S&P U.S. High Yield S&P U.S. High Yield Bloomberg Barclays
Corporate Bond Index Corporate Bond Index EM USD Aggregate
& VIX
& VIX Futures
Bond Index & VIX

Bloomberg Barclays
EM USD Aggregate
Bond Index & VIX
Futures

0.0
-0.1
-0.2
-0.3

Correlation

As high yield and
emerging market bonds
have more exposure to
credit spreads than
duration risk, they
exhibit more equity-like
properties and a strong
correlation with equity
volatility.

-0.4
-0.5
-0.6
-0.7
-0.8

Up
Down
Source: S&P Dow Jones Indices LLC, Bloomberg. Data from January 2006 to April 2017. Past
performance is no guarantee of future results. Chart is provided for illustrative purposes and reflects
hypothetical historical performance. Please see the Performance Disclosure at the end of this document
for more information regarding the inherent limitations associated with back-tested performance.

In the following section, we further explore the aforementioned assymetric
correlation between the VIX futures and the two credit sectors.

V. VIX FUTURES TERM STRUCTURE IN DOWN MARKETS
Not limited to VIX, futures markets do not tend to move with the spot in the
same magnitude. On rare occasions, the two may even move in opposite
directions. When trading futures, market participants need to take into
account an additional cost, the so-called “cost of carry,” of maintaining or
holding a position in the market. The cost of carry comes in different ways,
including interest on bonds, storage cost of commodities, and, in the VIX
futures market, roll cost of futures contracts.
The stronger negative correlation of credit bonds to VIX futures than to VIX
spot could be explained largely by the change in the futures curve when VIX
spikes. In other words, when the high yield and emerging bond market is in
distress, VIX goes up and the VIX futures curve flips from contango to
backwardation, which causes VIX futures to move even further in the
opposite direction of the high yield and emerging market bonds.
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To verify this conjecture, we quantify the VIX futures curve on any given day
(t) as its slope between the first and second month contracts:
𝑆𝑡 =

𝑈𝑋2𝑡 − 𝑈𝑋1𝑡
𝑈𝑋1𝑡

where UX1 and UX2 refer to the first and second month VIX futures closing
price on day t.
By definition, a positive slope indicates contango and roll cost, while a
negative slope indicates backwardation and roll yield (positive carry). A
steep slope indicates high roll cost in contango or high roll yield in
backwardation.
We further define the monthly average VIX futures slope as the average of
St during the calendar month. In our back-test, this is also the actual
monthly roll cost of the S&P 500 VIX Short-Term Futures Index, since it rolls
continuously from the first month to the second month contracts. A positive
roll cost indicates cost while a negative roll cost indicates yield.
When high-yield
emerging market bonds
were down, the VIX
futures curve was more
likely to be in
backwardation.

Exhibits 5a and 5b show the monthly roll cost of the S&P 500 VIX ShortTerm Futures Index in the months where high yield and emerging market
bonds posted losses during our back-testing period. When high yield bonds
were down, the correlation between their monthly return and the monthly roll
cost of VIX futures was 75%, indicating that the VIX futures curve was more
likely to be in backwardation. When emerging market bonds were down, the
correlation between their monthly return and the monthly roll cost of VIX
futures was 56%, also an indicator of backwardation in the VIX futures
curve.
Exhibits 5a and 5b also show that larger loss in high yield and emerging
market bonds was usually associated with higher roll yield from VIX futures
backwardation. This is further illustrated in Exhibits 6a and 6b: in the
months that high yield and emerging market bonds posted a loss of more
than 3%, VIX futures tended to rise, sometimes even more than the VIX
spot, due to the backwardation in the VIX futures curve (or, in other worlds,
the yield from the roll of a long VIX futures position).
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Exhibit 5a: Monthly Roll Cost When High Yield Bonds Are Down

Monthly Roll Cost of VIX Futures

0.3

0.2

0.1

0.0

-0.1

-0.2

-0.3
-16.0%

-14.0%

-12.0%

-10.0%

-8.0%

-6.0%

-4.0%

-2.0%

0.0%

High-Yield Monthly Return

Exhibit 5b: Monthly Roll Cost When Emerging Market Bonds Are Down
0.2

Monthly Roll Cost of VIX Futures

When high yield bonds
were down, the
correlation between
their monthly return and
the monthly roll cost of
VIX futures was 75%,
indicating that the VIX
futures curve was more
likely to be in
backwardation.

Source: S&P Dow Jones Indices LLC. Data from January 2006 to April 2017. Past performance is no
guarantee of future results. Chart is provided for illustrative purposes and reflects hypothetical historical
performance. Please see the Performance Disclosure at the end of this document for more information
regarding the inherent limitations associated with back-tested performance.

0.1

0.0

-0.1

-0.2

-0.3
-0.25

-0.20

-0.15

-0.10

-0.05

0.00

U.S. Dollar-Denominated Emerging Market Bonds Monthly Return
Source: S&P Dow Jones Indices LLC, Bloomberg. Data from January 2006 to April 2017. Past
performance is no guarantee of future results. Chart is provided for illustrative purposes and reflects
hypothetical historical performance. Please see the Performance Disclosure at the end of this document
for more information regarding the inherent limitations associated with back-tested performance.
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Exhibit 6a: Returns and Roll Cost When High-Yield Bonds Are Down More Than 3% (%)
S&P U.S. HIGH
YIELD
CORPORATE
BOND INDEX

VIX SPOT

S&P 500 VIX SHORTTERM FUTURES INDEX

MONTHLY ROLL
COST

-14.86

52.04

117.29

-20.81

-8.32

-7.70

16.75

-11.87

-7.00

90.75

36.59

-2.36

August 2011

-3.58

25.23

66.19

-10.16

May 2010

-3.10

45.44

39.97

0.75

MONTH
October 2008
November
2008
September
2008

Source: S&P Dow Jones Indices LLC. Data from January 2006 to April 2017. Past performance is no
guarantee of future results. Table is provided for illustrative purposes and reflects hypothetical historical
performance. Please see the Performance Disclosure at the end of this document for more information
regarding the inherent limitations associated with back-tested performance.
Exhibit 6b: Returns and Roll Cost When Emerging Market Bonds Are Down More Than 3% (%)
MONTH
October 2008
September
2008
September
2011
June 2013

BLOOMBERG
BARCLAYS EM
USD AGGREGATE
BOND INDEX

VIX SPOT

S&P 500 VIX SHORTTERM FUTURES INDEX

MONTHLY ROLL
COST

-19.45

52.04

117.29

-20.81

-6.87

90.75

36.59

-2.36

-4.49

35.86

38.76

-6.31

-4.47

3.44

7.26

4.12

November
-3.08
-21.86
-17.87
8.16
2016
Source: S&P Dow Jones Indices LLC, Bloomberg. Data from January 2006 to April 2017. Past
performance is no guarantee of future results. Table is provided for illustrative purposes and reflects
hypothetical historical performance. Please see the Performance Disclosure at the end of this document
for more information regarding the inherent limitations associated with back-tested performance.

VI. HEDGING CREDIT BOND PORTFOLIOS WITH VIX FUTURES

We back-tested two
hedging strategies to
illustrate the
effectiveness and cost
of a VIX futures hedge,
which may be
interesting to U.S. high
yield and emerging
market bond investors.

Tail risk, which can cause portfolios to suffer large losses, are of special
interest to portfolio managers. Given the strong negative correlation
between the S&P 500 VIX Short-Term Futures Index and high yield and
emerging market bonds in down markets, VIX futures may hold tail risk
hedging opportunities for these bonds. However, as we mentioned earlier,
roll cost may create a sizeable performance drag in up markets, which could
be considered by a market participant who wishes to institute a cost-efficient
tail risk hedge via VIX futures.
To see whether allocating VIX futures provides downside protection to a
high yield and emerging market bond portfolio, we back-tested two hedging
strategies to illustrate the effectiveness and cost of a VIX futures hedge,
which may be interesting to U.S. high yield and emerging market bond
investors. Specifically, we back-tested the following two allocation
strategies.
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1. Static allocation: Allocating a static weight x% to VIX futures in a
bond portfolio.
2. Dynamic allocation: Allocating a fixed percentage (x%) of the
portfolio to VIX futures according to the observed VIX spot level. At
each month’s end, if the VIX spot is equal to or greater than 25, x%
of the portfolio is allocated to VIX futures the next month. If the VIX
spot at month’s end is less than 25, the allocation to VIX futures is 0.
The actual allocation to VIX futures in the testing period is shown in
Exhibit 8.
Exhibit 8: Dynamic Allocation to VIX Futures
100%

x%

0%

Both static and
dynamic allocation of
VIX futures can help
reduce portfolio
volatility, and can
therefore provide
hedging benefits as
long as the VIX futures
allocation is kept under
20%.

Jan. 2006
Jan. 2008
Jan. 2010
Jan. 2012
Jan. 2014
Jan. 2016
Source: S&P Dow Jones Indices LLC. Data from January 2006 to April 2017. Past performance is no
guarantee of future results. Chart is provided for illustrative purposes and reflects hypothetical historical
performance. Please see the Performance Disclosure at the end of this document for more information
regarding the inherent limitations associated with back-tested performance.

Hedging a High Yield Bond Portfolio
Exhibit 9 shows risk, return, and drawdown figures for a high yield bond
portfolio with allocation to VIX futures ranging from 0 to 100%. Both static
and dynamic allocation of VIX futures can help reduce portfolio volatility, and
can therefore provide hedging benefits as long as the VIX futures allocation
is kept under 20%. Allocating more than 20% to VIX futures proves to
overhedge the bond portfolio and introduces VIX as a new risk factor that
can raise portfolio volatility as allocation increases.
Similarly, dynamic allocation to VIX futures also improves portfolio returns as
long as the allocation is kept under 20%. In comparison, static allocation of
VIX futures significantly drags down portfolio return, as rolling VIX futures
tends to incur costs. Risk adjusted return, as measured by the ratio of return
over volatility, is optimized when VIX futures are dynamically allocated at
12%.
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Exhibit 9: Performance Metrics of High Yield Bond Portfolio With Various VIX
Futures Allocation
Return

Volatility
20%

80%
70%

10%

60%
0%

50%

-10%

40%
30%

-20%

20%
-30%

10%

-40%

0%

-50%
Return/Volatility
1.5

1.0

Max Drawdown
0%
-20%
-40%

0.5
-60%
0.0
-80%
-0.5

-1.0

Static allocation of VIX
futures can drag down
portfolio performance
significantly due to
expensive cost of
rolling VIX futures.

-100%
-120%

Source: S&P Dow Jones Indices LLC. Data from January 2006 to April 2017. Past performance is no
guarantee of future results. Chart is provided for illustrative purposes and reflects hypothetical historical
performance. Please see the Performance Disclosure at the end of this document for more information
regarding the inherent limitations associated with back-tested performance.

Exhibits 10a and 10b show the cumulative returns and performance
statistics of a high-yield bond portfolio with and without a VIX futures
allocation of 12%. Dynamic allocation of VIX futures can provide downside
protection and lessen portfolio drawdown, for example during the market
turmoil of 2008, 2009, and 2011, while adding extra return to the bond
portfolio. Return per unit of risk improved from 0.83 to 1.24 for the dynamic
allocation srategy.
Though static allocation of VIX futures can reduce portfolio volatility and
offer downside protection compared to the broad-based, unhedged high
yield bond index, it can drag down portfolio performance significantly due to
the expensive cost of rolling VIX futures.
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In November 2008, at the market trough of the global financial crisis, the
maximum drawdown for the dyanmically hedged high yield strategy stood at
17%, compared to the 31% experienced by the broad high yield bond
market. Similarly, during the second half of 2011, when the European
government bond crisis and the U.S. sovereign credit rating downgrade took
place, dynamic hedging helped the high-yield bond portfolio by avoiding
drawdown (see Exhibit 11).
Exhibit 10a: Cumulative Return of High Yield Bond Portfolio With and Without
VIX Futures Allocation of 12%
240
220

Cumulative Total Return (USD Millions)

200

When the European
government bond crisis
and the U.S. sovereign
credit rating downgrade
took place, dynamic
hedging helped the
high yield bond
portfolioby avoiding
drawdown.

180
160
140
120
100
80
Dec. 2005

Dec. 2007
Dec. 2009
Dec. 2011
Dec. 2013
Dec. 2015
U.S. High-Yield Bonds
U.S. High-Yield Bonds + Static VIX Allcoation
U.S. High-Yield Bonds + Dynamic VIX Allocation
Source: S&P Dow Jones Indices LLC. Data from December 2005 to April 2017. Past performance is no
guarantee of future results. Chart is provided for illustrative purposes and reflects hypothetical historical
performance. Please see the Performance Disclosure at the end of this document for more information
regarding the inherent limitations associated with back-tested performance.
Exhibit 10b: Performance Statistics of High Yield Bond Portfolio With and Without VIX Futures
Allocation of 12%
DYNAMIC
CATEGORY
U.S. HIGH YIELD BONDS
STATIC ALLOCATION
ALLOCATION
Return

7.54%

1.90%

7.95%

9.1%

6.4%

6.4%

Return/Volatility

0.83

0.30

1.24

Max Drawdown

-31%

-15%

-17%

Volatility

Source: S&P Dow Jones Indices LLC. Data from Decemeber 2005 to April 2017. Past performance is
no guarantee of future results. Table is provided for illustrative purposes and reflects hypothetical
historical performance. Please see the Performance Disclosure at the end of this document for more
information regarding the inherent limitations associated with back-tested performance.
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Exhibit 11: Total Return of High Yield Bond Portfolio With and Without VIX
Futures Allocation of 12% in 2H 2008 and 2H 2011
105
100

14%

110

8%

80

6%

60

105

8%

100

6%
4%

4%

70
65

10%

10%

85

75

14%
12%

12%

95
90

115

95
2%

2%
0%

90

0%

Source: S&P Dow Jones Indices LLC. Past performance is no guarantee of future results. Charts are
provided for illustrative purposes and reflect hypothetical historical performance. Please see the
Performance Disclosure at the end of this document for more information regarding the inherent
limitations associated with back-tested performance.

Risk-adjusted return,
measured as the ratio
of return over volatility,
can be optimized when
dynamically allocating
12% to VIX futures.
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Hedging Emerging Market U.S. Dollar-Denominated Bond Portfolio
Exhibit 12 shows similar back-tested results for allocating VIX futures to an
emerging market USD bond portfolio. Allocating less than 20% of portfolio
weight to VIX futures hedges portfolio volatility and only dynamic allocation
does so without sacrificing return and indeed improves return and riskadjusted return. Portfolio risk-adjusted return, measured as the ratio of
return over volatility, can be optimized when dynamically allocating 12% to
VIX futures. Exhibits 13a and 13b provide detailed performance statistics
with VIX futures allocation set at 12%.
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Exhibit 12: Performance Metrics of Emerging Market USD Bond Portfolio With
Various VIX Futures Allocations
Volatility
80%

20%

70%

10%

Return

60%
0%
50%
-10%

40%
30%

Allocating less than
20% of portfolio weight
to VIX futures hedges
portfolio volatility and
only dynamic allocation
does so without
sacrificing return and
indeed improves return
and risk adjusted
return.

-20%

20%
-30%

10%

-40%

0%

-50%
Max Drawdown

Return/Volatility

1.5

0%
-20%

1.0

-40%
0.5
-60%
0.0
-80%
-0.5

-100%
-120%

-1.0

Source: S&P Dow Jones Indices LLC, Bloomberg. Data from January 2006 to April 2017. Past
performance is no guarantee of future results. Charts are provided for illustrative purposes and reflect
hypothetical historical performance. Please see the Performance Disclosure at the end of this document
for more information regarding the inherent limitations associated with back-tested performance.

Exhibit 13a: Cumulative Return of Emerging Market USD Bond Portfolio With
and Without VIX Futures Allocation of 12%
Return (USD Millions)

240
220
200
180
160
140
120
100
80
Dec. 2005

Dec. 2007
Dec. 2009
Dec. 2011
Dec. 2013
Dec. 2015
Emerging Market Bonds
Emerging Market Bonds + Static VIX Allcoation
Emerging Market Bonds + Dynamic VIX Allocation
Source: S&P Dow Jones Indices LLC, Bloomberg. Data from December 2005 to April 2017. Past
performance is no guarantee of future results. Chart is provided for illustrative purposes and reflects
hypothetical historical performance. Please see the Performance Disclosure at the end of this document
for more information regarding the inherent limitations associated with back-tested performance.
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Exhibit 13b: Performance Statistics of Emerging Market Bond Portfolio With and Without VIX
Futures Allocation of 12%
EMERGING
CATEGORY
STATIC ALLOCATION
DYNAMIC ALLOCATION
MARKET BONDS
Return
Volatility

7.21%

1.61%

7.62%

9.2%

6.8%

6.5%

Return/Volatility

0.78

0.24

1.17

Max Drawdown

-26%

-19%

-11%

Source: S&P Dow Jones Indices LLC, Bloomberg. Data from December 2005 to April 2017. Past
performance is no guarantee of future results. Table is provided for illustrative purposes and reflects
hypothetical historical performance. Please see the Performance Disclosure at the end of this document
for more information regarding the inherent limitations associated with back-tested performance.

Exhibit 14: Total Return of Emerging Market USD Bond Portfolio With and
Without VIX Futures Allocation of 12% in 2H 2008 and 2H 2011
16%
100

120
115

12%

12%

Dynamic hedging with
a VIX futures allocation
of 12% improved the
emerging market bond
portfolio return by 41
bps while volatility was
reduced by 29%.

16%

110
8%

105

8%

85
100
4%

4%
95
70

0%

90

0%

Source: S&P Dow Jones Indices LLC, Bloomberg. Past performance is no guarantee of future results.
Chart is provided for illustrative purposes and reflects hypothetical historical performance. Please see
the Performance Disclosure at the end of this document for more information regarding the inherent
limitations associated with back-tested performance.

As shown in Exhibit 13b, dynamic hedging with a VIX futures allocation of
12% improved the emerging market USD bond portfolio return by 41 bps,
while volatility was reduced by 29%. The ratio of return over volatility
increased from 0.78 to 1.17. Downside protection can also be seen from the
decrease of more than 50% in maximum drawdown. Exhibit 14 shows that
dynamic allocation of VIX futures lessened the drawdown in 2H 2008 and
helped avoid it in 2H 2011.

VII. CONCLUSIONS
Market participants have long been looking for innovative approaches to
hedge credit-focused fixed income sectors, such as high yield corporate and
emerging market U.S. dollar-denomianted bonds, due to the limitations of
traditional fixed income instruments. The liquid VIX futures market may
serve as an alternative tail risk hedge that can have no impact on the prices
of the fixed income sectors.
RESEARCH | Fixed Income
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The impact of the VIX futures term structure is twofold.
Our back-tests have
confirmed the hedging
benefit of a dynamnic
allocation to VIX futures
in a high yield and
emerging market bond
portfolio.




More often than not, the roll cost from contango made the hedge
expensive and prohibitive.
In stressed markets, the roll yield from backwardation increased the
negative correlation between VIX futures and high yield and
emerging market bonds, and further improves the effectiveness of
the tail risk hedge.

Our back-tests have confirmed the potential benefit of a dynamnic allocation
to VIX futures in a high yield and emerging market bond portfolio.
Furthermore, we found that the risk-adjusted returns of the portfolio, as
measured by the ratio of return over volatility, were optimized at the VIX
futures allocation of 12% with our allocation algorithm.
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PERFORMANCE DISCLOSURE
The S&P 500 VIX Short-Term Futures Index was launched on January 22, 2009. The S&P U.S. High Yield Corporate Bond Index was launched
on December 15, 2016. All information presented prior to an index’s Launch Date is hypothetical (back-tested), not actual performance. The
back-test calculations are based on the same methodology that was in effect on the index Launch Date. Complete index methodology details
are available at www.spdji.com.
S&P Dow Jones Indices defines various dates to assist our clients in providing transparency. The First Value Date is the first day for which
there is a calculated value (either live or back-tested) for a given index. The Base Date is the date at which the Index is set at a fixed value for
calculation purposes. The Launch Date designates the date upon which the values of an index are first considered live: index values provided
for any date or time period prior to the index’s Launch Date are considered back-tested. S&P Dow Jones Indices defines the Launch Date as
the date by which the values of an index are known to have been released to the public, for example via the company’s public website or its
datafeed to external parties. For Dow Jones-branded indices introduced prior to May 31, 2013, the Launch Date (which prior to May 31, 2013,
was termed “Date of introduction”) is set at a date upon which no further changes were permitted to be made to the index methodology, but that
may have been prior to the Index’s public release date.
Past performance of the Index is not an indication of future results. Prospective application of the methodology used to construct the Index may
not result in performance commensurate with the back-test returns shown. The back-test period does not necessarily correspond to the entire
available history of the Index. Please refer to the methodology paper for the Index, available at www.spdji.com for more details about the index,
including the manner in which it is rebalanced, the timing of such rebalancing, criteria for additions and deletions, as well as all index
calculations.
Another limitation of using back-tested information is that the back-tested calculation is generally prepared with the benefit of hindsight. Backtested information reflects the application of the index methodology and selection of index constituents in hindsight. No hypothetical record can
completely account for the impact of financial risk in actual trading. For example, there are numerous factors related to the equities, fixed
income, or commodities markets in general which cannot be, and have not been accounted for in the preparation of the index information set
forth, all of which can affect actual performance.
The Index returns shown do not represent the results of actual trading of investable assets/securities. S&P Dow Jones Indices LLC maintains
the Index and calculates the Index levels and performance shown or discussed, but does not manage actual assets. Index returns do not reflect
payment of any sales charges or fees an investor may pay to purchase the securities underlying the Index or investment funds that are
intended to track the performance of the Index. The imposition of these fees and charges would cause actual and back-tested performance of
the securities/fund to be lower than the Index performance shown. As a simple example, if an index returned 10% on a US $100,000
investment for a 12-month period (or US $10,000) and an actual asset-based fee of 1.5% was imposed at the end of the period on the
investment plus accrued interest (or US $1,650), the net return would be 8.35% (or US $8,350) for the year. Over a three year period, an
annual 1.5% fee taken at year end with an assumed 10% return per year would result in a cumulative gross return of 33.10%, a total fee of US
$5,375, and a cumulative net return of 27.2% (or US $27,200).
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GENERAL DISCLAIMER
Copyright © 2017 by S&P Dow Jones Indices LLC, a part of S&P Global. All rights reserved. Standard & Poor’s ®, S&P 500 ® and S&P ® are
registered trademarks of Standard & Poor’s Financial Services LLC (“S&P”), a subsidiary of S&P Global. Dow Jones ® is a registered
trademark of Dow Jones Trademark Holdings LLC (“Dow Jones”). Trademarks have been licensed to S&P Dow Jones Indices LLC.
Redistribution, reproduction and/or photocopying in whole or in part are prohibited without written permission. This document does not
constitute an offer of services in jurisdictions where S&P Dow Jones Indices LLC, Dow Jones, S&P or their respective affiliates (collectively
“S&P Dow Jones Indices”) do not have the necessary licenses. All information provided by S&P Dow Jones Indices is impersonal and not
tailored to the needs of any person, entity or group of persons. S&P Dow Jones Indices receives compensation in connection with licensing its
indices to third parties. Past performance of an index is not a guarantee of future results.
It is not possible to invest directly in an index. Exposure to an asset class represented by an index is available through investable instruments
based on that index. S&P Dow Jones Indices does not sponsor, endorse, sell, promote or manage any investment fund or other investment
vehicle that is offered by third parties and that seeks to provide an investment return based on the performance of any index. S&P Dow Jones
Indices makes no assurance that investment products based on the index will accurately track index performance or provide positive
investment returns. S&P Dow Jones Indices LLC is not an investment advisor, and S&P Dow Jones Indices makes no representation regarding
the advisability of investing in any such investment fund or other investment vehicle. A decision to invest in any such investment fund or other
investment vehicle should not be made in reliance on any of the statements set forth in this document. Prospective investors are advised to
make an investment in any such fund or other vehicle only after carefully considering the risks associated with investing in such funds, as
detailed in an offering memorandum or similar document that is prepared by or on behalf of the issuer of the investment fund or other vehicle.
Inclusion of a security within an index is not a recommendation by S&P Dow Jones Indices to buy, sell, or hold such security, nor is it
considered to be investment advice.
These materials have been prepared solely for informational purposes based upon information generally available to the public and from
sources believed to be reliable. No content contained in these materials (including index data, ratings, credit-related analyses and data,
research, valuations, model, software or other application or output therefrom) or any part thereof (Content) may be modified, reverseengineered, reproduced or distributed in any form or by any means, or stored in a database or retrieval system, without the prior written
permission of S&P Dow Jones Indices. The Content shall not be used for any unlawful or unauthorized purposes. S&P Dow Jones Indices and
its third-party data providers and licensors (collectively “S&P Dow Jones Indices Parties”) do not guarantee the accuracy, completeness,
timeliness or availability of the Content. S&P Dow Jones Indices Parties are not responsible for any errors or omissions, regardless of the
cause, for the results obtained from the use of the Content. THE CONTENT IS PROVIDED ON AN “AS IS” BASIS. S&P DOW JONES
INDICES PARTIES DISCLAIM ANY AND ALL EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, ANY
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USE, FREEDOM FROM BUGS, SOFTWARE
ERRORS OR DEFECTS, THAT THE CONTENT’S FUNCTIONING WILL BE UNINTERRUPTED OR THAT THE CONTENT WILL OPERATE
WITH ANY SOFTWARE OR HARDWARE CONFIGURATION. In no event shall S&P Dow Jones Indices Parties be liable to any party for any
direct, indirect, incidental, exemplary, compensatory, punitive, special or consequential damages, costs, expenses, legal fees, or losses
(including, without limitation, lost income or lost profits and opportunity costs) in connection with any use of the Content even if advised of the
possibility of such damages.
S&P Dow Jones Indices keeps certain activities of its business units separate from each other in order to preserve the independence and
objectivity of their respective activities. As a result, certain business units of S&P Dow Jones Indices may have information that is not available
to other business units. S&P Dow Jones Indices has established policies and procedures to maintain the confidentiality of certain non-public
information received in connection with each analytical process.
In addition, S&P Dow Jones Indices provides a wide range of services to, or relating to, many organizations, including issuers of securities,
investment advisers, broker-dealers, investment banks, other financial institutions and financial intermediaries, and accordingly may receive
fees or other economic benefits from those organizations, including organizations whose securities or services they may recommend, rate,
include in model portfolios, evaluate or otherwise address.
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