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SCOPE OF THE DOCUMENT
This document is a compendium of empirical observations regarding the
S&P/JPX JGB VIX, which we hope will help acquaint the reader with the
behavior of the index and inspire its use as a tool for analytics supporting
investment decisions and JGB volatility trading and structuring.
The S&P/JPX JGB VIX is calculated by applying the CBOE VIX
Methodology to options on 10-year JGB futures listed on the Osaka
Exchange. It is a model-independent, strikeless measure of 30-day forward
implied volatility of 10-year JGB futures.
Historical values of the S&P/JPX JGB VIX are available from Jan. 15, 2008,
which is when JPX modified its settlement price methodology and as a
result prices of a sufficient number of options on JGB futures became
available. All empirical results contained in this study are based on data
between Jan. 15, 2008, and Sept. 28, 2015, unless otherwise noted.
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1. HISTORICAL OVERVIEW OF THE S&P/JPX JGB VIX
As a gauge of volatility in the cost of borrowing by the Japanese
government, the index could be expected to rise and fall with the ebb and
flow of uncertainty regarding economic conditions in Japan. The country’s
tight integration with the rest of the world economy renders its fiscal
situation susceptible to not only domestic economic activity but also to
events off the island. We begin by providing the reader with a feel for how
the S&P/JPX JGB VIX has historically reacted to macroeconomic events in
Japan and abroad from 2008 to 2015.
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Exhibit 1: Historical Levels of the S&P/JPX JGB VIX

Source: S&P Dow Jones Indices LLC and JPX. Data from Jan. 15, 2008, to Sept. 28, 2015. Past performance is no guarantee of future results. Chart is
provided for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosures at the end of this document for
more information regarding the inherent limitations associated with back-tested performance.

Exhibit 1 shows historical levels of S&P/JPX JGB VIX since January 2008. Salient macroeconomic
events that are associated with the major moves are noted in the chart. The index peaked at the depth
of the global financial crisis of 2008-2009, about one month after Lehman Brothers’ bankruptcy. This
may not come as a surprise, given the interconnectedness of U.S. and Japanese financial markets,
along with institutional and retail investors’ significant exposure to this calamitous tail event. However,
many of the other prominent spikes are associated with Japan-specific events, such as the Fukushima
nuclear power disaster caused by the catastrophic earthquake and ensuing tsunami of 2011, and, more
recently, the turmoil in JGB markets caused by the Bank of Japan’s monetary policy maneuvers in
2013.

2. STATISTICAL PROFILE OF THE S&P/JPX JGB VIX
The S&P/JPX JGB VIX resided in the 1%-11% range during the period of 2008-2015, which was
considerably below the levels of benchmark volatility indices in the U.S., such as CBOE VIX for the
S&P 500® and the CBOE/CBOT 10-year U.S. Treasury Note Volatility Index (TYVIX) for the 10-year
U.S. Treasury Bond as shown in Exhibit 2. The table consists of descriptive statistics regarding the
levels of the S&P/JPX JGB VIX, TYVIX, and CBOE VIX during the same period; since a VIX analog for
the Nikkei does not exist, we used the one-month, at-the-money (ATM) implied volatility of Nikkei
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options as a proxy (NKY ATM IV). As a small digression, we observed that the one-month Nikkei
implied volatilities have similar locations and dispersions as those of VIX, except it experienced even
higher peaks at the depth of the global financial crisis in 2008.
Exhibit 2: Comparison of Volatility Levels
Statistics for Levels

S&P/JPX JGB VIX

NKY ATM IV

TYVIX

CBOE VIX

Minimum (%)

1.46

11.60

3.62

10.32

Median (%)

3.10

22.21

6.43

18.58

Maximum (%)

10.36

109.58

14.72

80.86

Standard Deviation (%)

1.38

10.42

2.20

10.50

Skew

1.50

2.87

1.08

2.14

Kurtosis

2.90

11.46

0.90

5.60

Source: S&P Dow Jones Indices LLC. Data from Jan. 15, 2008, to Sept. 28, 2015. Past performance is no guarantee of future results. Table is provided
for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosures at the end of this document for more
information regarding the inherent limitations associated with back-tested performance.

Let us not be fooled by the low absolute levels of the S&P/JPX JGB VIX; the index is by no means
dormant, and its non-annualized standard deviation in weekly log changes in index levels of 13% (i.e.,
“vol-of-vol”) is in fact nearly identical to that of CBOE VIX (see Exhibit 3). 1 This is a desirable feature of
the index as a highly responsive economic indicator and a potential basis for tradable instruments.
Exhibit 3: Weekly Log Changes in Index Levels
Statistics for One-Week Log Change

S&P/JPX JGB VIX

NKY ATM IV

TYVIX

CBOE VIX

Minimum (%)

-54

-78

-35

-50

Median (%)

-0.7

-0.8

-1.0

-1.0

Absolute Mean (%)

9.7

12.0

7.5

10.0

Maximum (%)

81

122

51

114

Standard Deviation (%)

13

17

10

14

Skew

0.74

1.12

0.40

0.92

Kurtosis

3.57

6.21

1.25

5.10

AC Lag 1

0.72

0.46

0.76

0.73

AC Lag 2

0.48

0.30

0.49

0.48

AC Lag 3
Correlation With Underlying Index

0.26

0.14

0.23

0.24

-0.26

-0.46

-0.15

-0.74

Source: S&P Dow Jones Indices LLC. Data from Jan. 15, 2008, to Sept. 28, 2015. Past performance is no guarantee of future results. Table is provided
for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosures at the end of this document for more
information regarding the inherent limitations associated with back-tested performance.

1

“AC” stands for autocorrelation, and “Correlation With Underlying Index” is the correlation between weekly changes in the index and those
of their respective underlying indexes or securities.
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Exhibit 4: Implied Volatility Comparison

Source: S&P Dow Jones Indices LLC, Bloomberg, CBOE, and JPX. Data from Jan. 15, 2008, to Sept. 28, 2015. Past performance is no guarantee of
future results. Chart is provided for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosures at the
end of this document for more information regarding the inherent limitations associated with back-tested performance.

Exhibit 4 shows the S&P/JPX JGB VIX taking on a markedly different historical path compared with the
implied volatilities of CBOE VIX and the Nikkei. The volatility levels for U.S. and Japanese equity
markets trace similar paths in some years but also diverge significantly in others, e.g., 2013 onwards.
Exhibit 5: Volatility Comparison of S&P/JPX JGB VIX and TYVIX

Source: S&P Dow Jones Indices LLC, CBOE, and JPX. Data from Jan. 15, 2008, to Sept. 28, 2015. Past performance is no guarantee of future results.
Chart is provided for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosures at the end of this
document for more information regarding the inherent limitations associated with back-tested performance.

A similar story holds for the dynamics between the S&P/JPX JGB VIX and TYVIX, as can be seen in
Exhibit 5. Both are based on options on government bond futures and share some common trends
historically, presumably as a result of some common risk factors, but the two indices clearly also react
to complementary sets of events.
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3. VOLATILITY RISK PREMIUM
Volatility risk premium capture is one type of volatility-based, yield-enhancement strategy whereby one
sells implied volatility against realized volatility, for instance, through an OTC volatility swap or a basket
of listed options, banking on the historical observation that implied trades rich to realized volatility most
of the time. While the market for volatility swaps on JGB futures is not presently active, a profile of the
volatility risk premium (VRP) provides insight into how options on JGB futures—and in turn the
S&P/JPX JGB VIX—are priced with respect to historical realized volatility.
Exhibit 6: Volatility Comparison and VRP

Source: S&P Dow Jones Indices LLC, Bloomberg, and JPX. Data from Jan. 15, 2008, to Sept. 28, 2015. Past performance is no guarantee of future
results. Chart is provided for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosures at the end of
this document for more information regarding the inherent limitations associated with back-tested performance.

Exhibit 6 compares S&P/JPX JGB VIX levels with the volatility of 10-year JGB futures 2 realized over the
subsequent month, where we have defined the VRP as implied minus realized volatilities over matching
horizons. The graph takes a familiar shape for those acquainted with volatility selling strategies in other
asset classes: the profit and loss (P&L) is positive on a large majority of days, but it has significant
periodic drawdowns associated with pronounced spikes in realized volatility. A common interpretation
of this P&L profile is that the seller of volatility is collecting a premium for insurance against major sell
offs.

2

We abstract away from the shrinking maturity of JGB futures and simply use the generic front-month futures price as maintained by
Bloomberg.

5

S&P/JPX JGB VIX: Basic Empirical Properties

October 2015

Exhibit 7: JGB VRP Against Index Levels

Source: S&P Dow Jones Indices LLC. Data from Jan. 15, 2008, to Sept. 28, 2015. Chart is provided for illustrative purposes and reflects hypothetical
historical performance. Please see the Performance Disclosures at the end of this document for more information regarding the inherent limitations
associated with back-tested performance.

Exhibit 7 shows JGB VRP from another perspective, through a scatterplot of VRP against index levels.
In addition to the positive correlation between the two, some of the largest drawdowns occur when the
S&P/JPX JGB VIX is near its historical lows, which embodies the market’s ability to catch traders off
guard time and again.
Exhibit 8: VRP in JGB Markets

Source: S&P Dow Jones Indices LLC. Data from Jan. 15, 2008, to Sept. 28, 2015. As implied volatility measures, we use VIX for the S&P 500, TYVIX for
10-year U.S. Treasuries, and generic one-month, at-the-money implied volatility of Nikkei options maintained by Bloomberg for the Nikkei. Chart is
provided for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosures at the end of this document for
more information regarding the inherent limitations associated with back-tested performance.
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Exhibit 8 shows a comparison of the distribution of VRP in JGB markets against that of the S&P 500,
10-year U.S. Treasury Bonds, and the Nikkei. JGB VRP has the most concentrated mass, centered
just shy of 1%, and it has the thinnest tails on both ends. The 10-year U.S. Treasury Bond VRP has a
similar location and slightly greater dispersion, whereas the S&P 500 and Nikkei VRPs are located
farther to the right and significantly more dispersed and fat tailed. Each of these distributions captures
the risk/reward levels of writing insurance on the underlying market; a strategy for optimally combining
these trades may be a fruitful avenue for future research. Statistics of the distribution of these VRPs
are shown in Exhibit 9.
Exhibit 9: VRP Comparison
VRP
Minimum (%)
Median (%)

S&P/JPX JGB VIX

NKY ATM IV

TYVIX

CBOE VIX

-4.11

-74.27

-8.31

-48.54

0.95

2.51

0.99

4.62

Maximum (%)

6.17

36.00

5.41

27.84

Standard Deviation (%)

1.14

10.22

1.51

7.97

-0.98

-2.75

-1.09

2.84

4.51

14.10

5.12

12.90

Skew
Kurtosis

Source: S&P Dow Jones Indices LLC. Data from Jan. 15, 2008, to Sept. 28, 2015. Table is provided for illustrative purposes and reflects hypothetical
historical performance. Please see the Performance Disclosures at the end of this document for more information regarding the inherent limitations
associated with back-tested performance.

4. VOLATILITY CURVE
The steep contango in the SPX volatility curve is one of the key empirical facts that makes hedging
using VIX futures a tricky timing exercise; on the flip side, it has also led to popular yield-enhancement
strategies involving the systematic selling of VIX futures to capture the roll down. Similarly, if and when
derivatives referencing the S&P/JPX JGB VIX begin trading, the slope of the JGB futures’ volatility
curve would be of particular interest, as it will dictate the type of strategies one can implement using
such volatility derivatives.
Because S&P/JPX JGB VIX futures do not yet trade, and we have no historical data, we use the
difference between the generic one-month and two-month ATM implied volatilities maintained by
Bloomberg as a proxy for the JGB futures volatility slope. The left panel of Exhibit 10 shows how the
slope oscillates between contango and backwardation over time, with pronounced spikes in both
directions. The right panel of Exhibit 10 shows the slope being relatively evenly distributed around the
origin, with a mean of just 8 bps, which is in line with the behavior of the short-end of the 10-year U.S.
Treasury Bond volatility curve and in stark contrast to that of the S&P 500.
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Exhibit 10: 1-Month and 2-Month ATM Implied Volatilities

Source: S&P Dow Jones Indices LLC. Data from Jan. 15, 2008, to Sept. 28, 2015. Charts are provided for illustrative purposes and reflect hypothetical
historical performance. Please see the Performance Disclosures at the end of this document for more information regarding the inherent limitations
associated with back-tested performance.

The time series plot shows that there is some persistence in the volatility slope, which may be used to
formulate mean-reversion strategies and other styles of curve trades. The average slope close to zero
also suggests that long positions in S&P/JPX JGB VIX futures, if and when listed, would not be as
expensive to carry as, say, VIX futures, which is an important consideration from a hedging
perspective.

Hypothetical S&P/JPX JGB VIX Futures Prices
A related facet of JGB volatility is the basis between S&P/JPX JGB VIX futures prices and the index.
To estimate historical one-month futures prices, we use the following non-parametric approach: 3

1m JGB VIX Futures = 2 × (2m IV) 2 − (1m IV)2
where 1m (2m) IV stands for one-month (two-month) implied JGB futures volatility. Theoretically, one
should use the strikeless volatilities a la VIX, but because third-month options on JGB futures are only
listed once per quarter, we instead used one-month and two-month ATM option-implied volatilities as
proxies to generate Exhibit 11. One resulting caveat when interpreting the results is that this may lead
to the hypothetical futures prices being biased downward because they do not incorporate information
from out-of-the-money options, whereas the S&P/JPX JGB VIX does.

3

Technically, this quantity is the upper bound of the theoretical futures price, and we are ignoring a small adjustment factor here. For more
details, see TYVIX Futures Fair Value Spreadsheet Documentation, CBOE Futures Exchange, July 2015.
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Exhibit 11: Futures-Index Basis (hypothetical)

Source: S&P Dow Jones Indices LLC. Data from Jan. 15, 2008, to Sept. 28, 2015. Chart is provided for illustrative purposes and reflects hypothetical
historical performance. Please see the Performance Disclosures at the end of this document for more information regarding the inherent limitations
associated with back-tested performance.

Even though the time series of the S&P/JPX JGB VIX (hypothetical) futures price-index basis looks
similar to that of the one-month or two-month volatility slope, the basis takes a median value of -15 bps
and has a much larger standard deviation at 67 bps compared with 37 bps for the slope.

5. MACROECONOMIC DATA RELEASES
The S&P/JPX JGB VIX reacts to both domestic and international macroeconomic forces. Exhibit 1
makes evident, albeit anecdotally, that some of the largest moves in the index coincide with major
unscheduled events. In this section, we take a more rigorous look at whether the index undergoes any
statistically significant patterns around scheduled macroeconomic announcements using the classic
event study design.
We choose an event window of one week before and after a set of 19 scheduled macroeconomic
announcements, including GDP, Industrial Production, CPI, and so on, 4 which have the highest
“relevance” rating on Bloomberg Terminal’s ECO page.
Exhibit 12 depicts cumulative log changes in the S&P/JPX JGB VIX around domestic announcements
between 2008 and 2015, where event time 0 marks the date of the announcement. One can see a
pattern of rising JGB volatility going into announcements and a subsequent reversal. While the pattern
is clear, because most macroeconomic announcements occur on the same day and we only have 44
observations, the rise in volatility going into announcements is significant at the 5% level.

4

The Bloomberg tickers for the 19 event indices are: JBTARATE, JGDFDEFY, JGDPAGDP, JGDPQGDP, JNBPAB, JNCPIYOY,
JNCPTXFF, JNIPMOM, JNMOCHNG, JNTIAIAM, JNTIAMOM, JNTSMFG, JNTSNMFG, JNUE, JNVHSYOY, JNVNYOYS, JNWSDYOY,
JTFIFILA, and MPMIJPMA.
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Exhibit 12: Cumulative Log Changes in Reaction to Economic Announcements in Japan

Source: S&P Dow Jones Indices LLC. Data from Jan. 15, 2008, to Sept. 28, 2015. Chart is provided for illustrative purposes and reflects hypothetical
historical performance. Please see the Performance Disclosures at the end of this document for more information regarding the inherent limitations
associated with back-tested performance.

Returning to the observation from Section 1, regarding the S&P/JPX JGB VIX’s sensitivity to
international macroeconomic events, we repeat the exercise with respect to major data releases in the
U.S. in Exhibit 13. The same general pattern holds for U.S. announcements; in fact, the rise going into
announcement dates is even more monotonic than in Exhibit 12.
Exhibit 13: Cumulative Log Changes in Reaction to Economic Announcements in the U.S.

Source: S&P Dow Jones Indices LLC. Data from Jan. 15, 2008, to Sept. 28, 2015. Chart is provided for illustrative purposes and reflects hypothetical
historical performance. Please see the Performance Disclosures at the end of this document for more information regarding the inherent limitations
associated with back-tested performance.
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Given the relative infrequency of market-moving macroeconomic data releases in Japan compared with
the U.S., announcement-driven volatility trading may not be as active in JGB markets as they are in
U.S. rates markets. Nevertheless, the takeaway here is that both U.S. and Japanese macroeconomic
data releases may systematically influence the behavior of the S&P/JPX JGB VIX surrounding
announcement days.
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ABOUT S&P DOW JONES INDICES
S&P Dow Jones Indices LLC, a part of McGraw Hill Financial, Inc., is the world’s largest, global resource for index-based concepts, data and
research. Home to iconic financial market indicators, such as the S&P 500® and the Dow Jones Industrial AverageTM, S&P Dow Jones Indices
LLC has over 115 years of experience constructing innovative and transparent solutions that fulfill the needs of institutional and retail
investors. More assets are invested in products based upon our indices than any other provider in the world. With over 1,000,000 indices
covering a wide range of assets classes across the globe, S&P Dow Jones Indices LLC defines the way investors measure and trade the
markets. To learn more about our company, please visit www.spdji.com.

LIKE WHAT YOU READ? Sign up to receive updates on a broad range
of index-related topics and complimentary events.
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PERFORMANCE DISCLOSURES
The S&P/JPX JGB VIX (the “Index”) was launched on Sept. 30, 2015. All information for the Index prior to its
launch is back-tested. Back-tested performance is not actual performance, but is hypothetical. The back-test
calculations are based on the methodology that was in effect when the Index was launched. It should be noted
that the historic calculations of an Economic Index such as the Index may change from month to month based on
revisions to the underlying economic data used in the calculation of the index. Complete index methodology
details are available at www.spdji.com. It is not possible to invest directly in an index.
S&P Dow Jones Indices defines various dates to assist our clients in providing transparency on their products.
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
indicates 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 as
well as revisions to economic data used to calculate 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 prepared with the benefit
of hindsight. Back-tested data reflect 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 assetbased 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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© 2015 by S&P Dow Jones Indices LLC, a part of McGraw Hill Financial, Inc. 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 McGraw Hill
®
Financial. 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. Closing prices for S&P US benchmark indices and
Dow Jones US benchmark indices are calculated by S&P Dow Jones Indices based on the closing price of the individual
constituents of the index as set by their primary exchange. Closing prices are received by S&P Dow Jones Indices from one of
its third party vendors and verified by comparing them with prices from an alternative vendor. The vendors receive the closing
price from the primary exchanges. Real-time intraday prices are calculated similarly without a second verification.
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, reverse-engineered, 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. Credit-related and other analyses, including any ratings, in the
Content are statements of opinion as of the date they are expressed and not recommendations to purchase, hold, or sell any
securities or other assets or to make any investment decisions. S&P Dow Jones Indices does not assume any obligation to
update the Content following publication in any form or format.
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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