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Quantifying Credit Volatility Strategies
How profitable are systematic volatility strategies?

Start of a new report series — We attempt to quantify the performance of
systematic volatility trading strategies in terms of actual P&L. Specifically, we look at
the performance of strategies involving volatility levels, skews, and calendar
spreads. We present data for both delta-hedged and naked option strategies, and
hope to publish on a regular basis if there is enough interest.

Selling Volatility — Selling volatility using 3M ATM delta hedged straddles has
been profitable over the past year, with the exception of a 2 month period from April
end to June end in 2013. This is because implied volatility has generally been
higher than realized, except for the April end to June end period. The high yield
indices (HY and Xover) gave up most of the accrued profits during that period, but
recovered nicely. In contrast, selling volatility on FinSnr has been extremely
profitable, and even the 2 month period of high realized volatility was unable to
cause much of a dent.

Payer Spreads and Risk Reversals — Selling delta hedged payer spreads (3M
20-50 delta) or buying bullish risk reversals (3M 10 delta) did not appear to be very
profitable strategies over the past year. In most cases, the gamma and vega
components of the P&L cancel each other out, keeping the P&L fairly low. The short
3M 20-50 delta FinSnr payer skew strategy is the one exception that has benefitted
from a steady steepening of the payer skew over the past year. In contrast, the
unhedged versions of these strategies were profitable, thanks mainly to the steady
tightening in index spreads over the past year.

Calendar Spreads — Buying 3M-6M calendar spreads (volatility steepeners) has
been a consistently profitable strategy over the past year for the US indices, but the
performance has reversed over the past month. In contrast, the performance for the
European indices has not been so promising, especially for Main, where the
strategy mostly lost money for the first half of the past 1 year period. Most of the
positive P&L for this strategy across all five indices was generated since March
2013, mostly due to a substantial increase in vega P&L, which had been negative in
the earlier period. Interestingly, the P&L for this strategy does not appear to be
strongly correlated to the actual slope of the volatility term structure.

Effect of Transaction Costs — We found that transaction costs often dominate
P&L because option bid/ask can be relatively wide, and therefore mask how
volatility movements would have affected P&L for a given strategy. In general,
systematic strategies may require some optimizations to be profitable after
transaction costs (e.g., less frequent option rolling).
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Why are we doing this?

Investing in options is not suitable for all investors. Please see the disclosures
concerning the risks of investing in options below and discuss with your Financial
Advisor whether this particular options strategy is suitable for you. Note that all
option prices are indications, based on intraday prices as of 8 October 2013.
Interested investors should contact our trading desk for updated price and liquidity
information. Also, complex option strategies may entail higher commissions costs.

We often present trade ideas that attempt to arbitrage mispricings in volatility
markets by trading ATM volatility, volatility skews and/or calendar spreads.
However, simply examining how any of these metrics (volatility levels, skews or
calendar spreads) have changed over time does not properly account for the actual
P&L resulting from option trades, even if we leave aside the issue of transaction
costs.

Specifically, the issue is that once an option trade has been executed, the strikes on
the trade remain fixed for the duration of the trade. In contrast, when we examine
metrics such as skews or ATM volatility levels, it reflects the skew or ATM volatility
level as of a given day, and the corresponding strikes are different every day.
Therefore, even if we can account for the effects of different factors on option P&L
(such as delta hedging, changes in implied volatility levels, etc.), the fixed strikes
can result in very different P&L profiles from what we may expect by looking at time
series of volatility metrics.

A brief description of the strategies

We present the results for executing four different systematic volatility strategies on
all the five major credit indices, namely CDX IG, CDX HY, iTraxx Main, iTraxx Xover,
and iTraxx FinSnr. The four strategies include:

1. Sell 3M ATM straddles on the underlying index, and roll the position every
month.

2. Buy 3M 10 delta bullish risk reversals on the underlying index (buy 3M 10
delta receiver, sell 3M 10 delta payer), and roll the position every month.

3. Sell 3M 10-50 delta payer spreads on the underlying index (buy 3M 10
delta payer, sell 3M 50 delta payer), and roll the position every month.

4. Buy 3M-6M ATM calendar spread on the underlying index (buy 6M ATM
straddle, sell 3M ATM straddle), and roll the position every month. This is a
volatility steepener trade.

For each of these strategies, we present the performance of executing the strategy
using naked options, as well as delta hedging the option position daily. Each leg of
the option trade has a 100 million face notional in the appropriate currency. The
performance charts and statistics are shown in the next few sections.
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Sell 3M ATM Straddles?

Transaction costs not included in the P&L shown in the ci]raphs.

Figure 1. CDX IG Perf. Chart, P&L (left), Volatility (right)

Figure 2. CDX IG Performance Statistics
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Source: Citi Research Source: Citi Research
Figure 3. CDX HY Perf.Chart, P&L (left), Volatility (right) Figure 4. CDX HY Performance Statistics
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Gross Delta Hedged P&L 1,139,351 516,173
Transaction Costs (14,394,084) (1,200,323)
Net Delta Hedged P&L (13,254,733) (684,150)

Source: Citi Research

1100 million face notional on each leg, in currency of underlying index.
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Figure 5. iTraxx Main Perf.Chart, P&L (left), Volatility (right) Figure 6. iTraxx Main Performance Statistics
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Figure 7. iTraxx Xover Perf.Chart, P&L (left), Volatility (right) Figure 8. iTraxx Xover Performance Statistics
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Source: Citi Research Source: Citi Research
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Figure 9. iTraxx FinSnr Perf.Chart, P&L (left), Volatility (right)

Figure 10. iTraxx FinSnr Performance Statistics

" 3.00 - |— 80 Statistics (past 1 year) Naked Option ~ Hedged Daily

5 Gross Total P&L 2,697,072 1,620,396

Z 250 - - 70 Daily Volatility 95,343 44,427

S Information Ratio 1.78 2.30
2.00 - L 60 Max Draw dow n (1,040,112) (501,194)

Calmar Ratio 2.59 3.23

150 - = Delta Hedged 5 Information Ratio = (Avg P&L)/(P&L Vol), annualized
' Naked Option Calmar Ratio = Total P&L / Max Draw dow n

100 | —3MATM Vol (RHS) - 40 P&L Breakdow n Last 1 Year Last 1 Month

\ Gross Delta Hedged P&L 1,620,396 301,150

0.50 - / "m/ - 30 P&L due to gamma 1,219,475 148,373

) V‘/ P&L due to vega 373,785 135,207

000 “—Vr—7F—F—F——————7—1— 20 Residual P&L 27,136 17,570

R SR S B B B B B

0508 6 3 958553553 % g0

h O za0 - u s s S < v SNRFIN 7.00 3.00

-1.00 - Lo Net of Transaction Costs Last 1 Year Last 1 Month
Gross Delta Hedged P&L 1,620,396 301,150
Transaction Costs (3,228,164) (301,095)

Net Delta Hedged P&L (1,607,768) 55

Source: Citi Research Source: Citi Research
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Buy 3M 10 Delta Bullish Risk Reversals?

Transaction costs not included in the P&L shown in the ci]raphs.

Figure 11. CDX IG Perf.Chart, P&L (left),10 delta vol skew (right) Figure 12. CDX IG Performance Statistics
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Figure 13. CDX HY Perf.Chart , P&L (left), 10 delta vol skew (right) Figure 14. CDX HY Performance Statistics
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2100 million face notional on each leg, in currency of underlying index.

6 citivelocity.com



Quantifying Credit Volatility Strategies .
8 October 2013 Citi Research

Figure 15. iTraxx Main Perf.Chart, P&L (left), 10 delta vol skew (right) Figure 16. iTraxx Main Performance Statistics
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Figure 17. iTraxx Xover Perf.Chart, P&L (left), 10 delta vol skew (right) Figure 18. iTraxx Xover Performance Statistics
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Figure 19. iTraxx FinSnr Perf.Chart, P&L (left), 10 delta vol skew (right)  Figure 20. iTraxx FinSnr Performance Statistics
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Buy 3M-6M ATM Calendar Spreadss

Transaction costs not included in the P&L shown in the ci]raphs.

Figure 21. CDX IG Perf.Chart, P&L (left),3M-6M cal skew (right) Figure 22. CDX IG Performance Statistics
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Figure 23. CDX HY Perf.Chart, P&L (left),3M-6M cal skew (right) Figure 24. CDX HY Performance Statistics
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3100 million face notional on each leg, in currency of underlying index.
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Figure 25. iTraxx Main Perf.Chart, P&L (left),3M-6M cal skew (right)

Figure 26. iTraxx Main Performance Statistics
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Figure 27. iTraxx Xover Perf.Chart, P&L (left),3M-6M cal skew (right) Figure 28. iTraxx Xover Performance Statistics
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Figure 29. iTraxx FinSnr Perf.Chart, P&L (left),3M-6M cal skew (right) Figure 30. iTraxx FinSnr Performance Statistics
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Sell 3M 20-50 Delta Payer Spreads*

Transaction costs not included in the P&L shown in the ci]raphs.

Figure 31. CDX IG Perf.Chart, P&L (left),3M 20-50 payer skew (right) Figure 32. CDX IG Performance Statistics

100 18
g —Delta Hedged Gross Total P&L 723,264 38,361
= Naked Option - 16 Daily Volatility 29,317 4114
S 080 - Information Ratio 1.55 0.59
14 Max Draw dow n (374,644) (71,061)
0.60 12 Calmar Ratio 1.93 0.54
Information Ratio = (Avg P&L)/(P&L Vol), annualized
10 Calmar Ratio = Total P&L / Max Draw dow n
0.40
8 P&L Breakdow n Last1 Year Last 1 Month
Gross Delta Hedged P&L 38,361 8,362
0.20 6 P&L due to gamma (25,600) 365
P&L due to vega 52,865 8,038
000 s e TN A 4 Residual P&L 11,097 (41)
OBl S S B
w8 83285855853 %8 G 2.00 0.50
-0.20 «»n z 0 -~ w3 s S I »u 0
Net of Transaction Costs Last 1 Year Last 1 Month
Gross Delta Hedged P&L 38,361 8,362
Transaction Costs (640,040) (68,740)
Net Delta Hedged P&L (601,679) (60,378)
Source: Citi Research Source: Citi Research

Figure 33. CDX HY Perf.Chart, P&L (left), 3M 20-50 payer skew (right) Figure 34. CDX HY Performance Statistics

, 400 | 16
g Gross Total P&L 2,572,850 (342,255)
S 350 - - 14 Daily Volatility 145,835 22,958
2 Information Ratio 1.11 (0.94)
- 12 Max Draw dow n (1,917,178) (544,527)
2.00 - 10 Calmar Ratio 1.34 (0.63)
Information Ratio = (Avg P&L)/(P&L Vol), annualized
1.00 - L8 Calmar Ratio = Total P&L / Max Draw dow n
) P&L Breakdow n Last1 Year Last1 Month
0.00 - Gross Delta Hedged P&L (342,255) 108,810
——Delta Hedged -4 P&L due to gamma 30,597 4,948
-1.00 - ) P&L due to vega (55,071) 71,412
Naked Option -2 Residual P&.L (317,781) 32,449
22.00 - ====20-50 del payer skew (RHS) Lo _ : _
N N N N Moo Mmoo mm o m m Bid/Ask Assumption Option (cents)  Index (pt)
R P v R T A A HY 15.00 0.25
56 3 s 855553 b
3 0 § a 8 ¢ S < s 25 3 3 &
Gross Delta Hedged P&L (342,255) 108,810
Transaction Costs (9,218,844) (834,983)
Net Delta Hedged P&L (9,561,099)  (726,174)
Source: Citi Research Source: Citi Research

4100 million face notional on each leg, in currency of underlying index.
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Figure 35. iTraxx Main Perf.Chart, P&L (left), 3M payer skew (right) Figure 36. iTraxx Main Performance Statistics
o 1.40 - —— Delta Hedged - 16 Statistics (past 1 year) Naked Option ~ Hedged Daily
° . Gross Total P&L 1,223,121 103,715
= 120 - Naked Option - 14 Daily VVolatility 44,631 5,820
2 =—20-50 del payef skew (RHS) Information Ratio 1.73 1.12
1.00 Max Draw dow n (506,314) (101,400)
Calmar Ratio 2.42 1.02
0.80 Information Ratio = (Avg P&L)/(P&L Vol), annualized
Calmar Ratio = Total P&L / Max Draw dow n
0.60
0.40 Gross Delta Hedged P&L 103,715 21,097
P&L due to gamma 4,762 11,621
0.20 P&L due to vega 37,076 6,085
Residual P&L 61,877 3,392
000 \r—r—7—-->7—r—"7—"—"rr—r— 2
N N o~ N [a9] Mm o Mm o ™M m o o
)OI S I B M
0208% 8 398 5§88 85539 ¢80 MAIN 2.00 1.00
w O 2z 0 - w3 IC<s S " g0 -
Gross Delta Hedged P&L 103,715 21,097
Transaction Costs (768,766) (77,411)
Net Delta Hedged P&L (665,051) (56,313)
Source: Citi Research Source: Citi Research
Figure 37. iTraxx Xover Perf.Chart, P&L (left), 3M payer skew (right) Figure 38. iTraxx Xover Performance Statistics
" 450 - Delta Hedged ( 12 Statistics (past 1 year) Naked Option  Hedged Daily
S 40 | T enanecee Gross Total P&L 4,018,712 393,335
. Naked Option Daily Volatility 123,881 27,411
S 350 - - 10 Information Ratio 2.04 0.90
———20-50 del payer skew (RHS) Max Draw dow n (1,202,926) (249,744)
3.00 1 Calmar Ratio 3.34 1.57
2.50 - - 8 Information Ratio = (Avg P&L)/(P&L Vol), annualized
200 Calmar Ratio = Total P&L / Max Draw dow n
150 - °
Gross Delta Hedged P&L 393,335 47,632
1.00 - ! P&L due to gamma (91,968) 12,043
050 - P&L due to vega 42,338 13,140
Residual P&L 442,965 22,449
0.00 -F=y~ L9
P I TN B B B B B
- 0 3 9§ 2 5 a 7 § E @ 9 XO 12.00 3.00
109 © z 0 = 0 > <35 S < v Net of Transaction Costs  Last 1 Year Last 1 Month
Gross Delta Hedged P&L 393,335 47,632
Transaction Costs (3,762,986) (407,934)
Net Delta Hedged P&L (3,369,651) (360,303)
Source: Citi Research Source: Citi Research
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Figure 39. iTraxx FinSnr Perf.Chart, P&L (left), 3M payer skew (right)
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Figure 40. iTraxx FinSnr Performance Statistics

Statistics (past 1 year) Naked Option ~ Hedged Daily

Gross Total P&L 2,529,016 831,166
Daily Volatility 88,857 15,578
Information Ratio 1.79 3.36
Max Draw dow n (782,386) (110,017)
Calmar Ratio 3.23 7.55

Information Ratio = (Avg P&L)/(P&L Vol), annualized
Calmar Ratio = Total P&L / Max Draw dow n

P&L Breakdow n Last 1 Year Last 1 Month
Gross Delta Hedged P&L 831,166 86,442
P&L due to gamma (3,028) 20,436
P&L due to vega 205,257 23,471
Residual P&L 628,937 42,535
SNRFIN 7.00 3.00
Net of Transaction Costs Last 1 Year Last 1 Month
Gross Delta Hedged P&L 831,166 86,442
Transaction Costs (2,576,506) (266,488)
Net Delta Hedged P&L (1,745,340) (180,045)

Source: Citi Research
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RISKS

When buying calls and puts (or receivers and payers) the maximum loss is the
premium paid. When selling calls (or receivers), the maximum potential loss would
occur as the index spread decreases but is limited by the index spread being
floored at zero. For puts (or payers), the maximum potential loss (amount below the
strike) would eventuate should the index price fall to zero. Sector index options are
cash settled. Except where indicated, the above calculations do not include any
additional fees or transaction costs. Note that ratio writing would leave the writer
uncovered in one leg of the trade.

OPTIONS RISK DISCLOSURE — PLEASE READ CAREFULLY

This section discusses possible options strategies that you may choose to employ
in conjunction with the company securities discussed herein. If you choose to
engage in the options transactions discussed within this document, you must have
an approved options account and will be subject to certain criteria which may
ultimately prevent you from engaging in certain option strategies. It is important for
you as an investor to know and understand that Options do involve risk and
sometimes, significant risk, therefore may not be appropriate for all investors. If you
buy options, the maximum loss is the premium. If you sell put options, the risk is the
entire notional below the strike. If you sell call options, the risk is unlimited. The
actual profit or loss from any trade will depend on the price at which the trades are
executed. The prices used herein are historical and may not be available when you
order is entered. Commissions and other transaction costs are not considered in
these examples.

Please speak to your Financial Advisor to ensure you have a full understanding of
the risk and reward of the strategy you are considering. Strategies that are opened
or closed differently than what is discussed in this document could have a
significantly different outcome from what is described. It should be noted that certain
Index options might have special settlement dates or settlement requirements that
are different from traditional equity options. Commissions, taxes, and margin costs
have not been included but will affect the outcome of any option transaction and
should be considered. However, they can have a significant impact on the
profitability of options transactions and should be considered carefully before
entering into any option strategy. Because of the importance of tax considerations to
all option transactions, the investor considering options should consult with his/her
tax advisor as to how their tax situation is affected by the outcome of contemplated
options transactions. Certain options trades/strategies must be executed in a
margin account. Transactions executed in a margin account can require the investor
to periodically deposit additional collateral into the account in order to maintain the
positions. The preceding language is not a full description of all possible risks
associated with options trading.

For a more complete description on the uses and risks of options, please see the
document titled Characteristics and Risks of Standardized Options. If you would like
an additional copy of this document please contact Citigroup Global Markets Inc.,
Options Department, 390 Greenwich Street, New York, NY 10013. Options are not
suitable for all investors. Before entering into any transaction using listed options,
investors should read and understand the current Options Clearing Corp. Disclosure
Document (Characteristics and Risks of Standardized Options) at
http://www.theocc.com/about/publications/character-risks.jsp,
http://www.theocc.com/components/docs/January_2011_ODD_Definitive_Suppleme
nt.pdf,
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http://www.theocc.com/components/docs/March_2011_ODD_Definitive_Supplemen
t.pdf, and
http://www.theocc.com/components/docs/January_2012_ODD_Definitive_Supplem
ent.pdf

Investing in options other than Standardized Options may entail additional risks.
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Appendix A-1
Analyst Certification

The research analyst(s) primarily responsible for the preparation and content of this research report are named in bold text in the author block at
the front of the product except for those sections where an analyst's name appears in bold alongside content which is attributable to that analyst.
Each of these analyst(s) certify, with respect to the section(s) of the report for which they are responsible, that the views expressed therein
accurately reflect their personal views about each issuer and security referenced and were prepared in an independent manner, including with
respect to Citigroup Global Markets Inc and its affiliates. No part of the research analyst's compensation was, is, or will be, directly or indirectly,
related to the specific recommendation(s) or view(s) expressed by that research analyst in this report.

IMPORTANT DISCLOSURES

Analysts' compensation is determined based upon activities and services intended to benefit the investor clients of Citigroup Global Markets Inc. and its
affiliates ("the Firm"). Like all Firm employees, analysts receive compensation that is impacted by overall firm profitability which includes investment banking
revenues.

For important disclosures (including copies of historical disclosures) regarding the companies that are the subject of this Citi Research product (“the
Product"), please contact Citi Research, 388 Greenwich Street, 28th Floor, New York, NY, 10013, Attention: Legal/Compliance [E6WYB6412478]. In
addition, the same important disclosures, with the exception of the Valuation and Risk assessments and historical disclosures, are contained on the Firm's
disclosure website at https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures. Valuation and Risk assessments can be found in the text of the
most recent research note/report regarding the subject company. Historical disclosures (for up to the past three years) will be provided upon request.

NON-US RESEARCH ANALYST DISCLOSURES

Non-US research analysts who have prepared this report (i.e., all research analysts listed below other than those identified as employed by Citigroup Global
Markets Inc.) are not registered/qualified as research analysts with FINRA. Such research analysts may not be associated persons of the member
organization and therefore may not be subject to the NYSE Rule 472 and NASD Rule 2711 restrictions on communications with a subject company, public
appearances and trading securities held by a research analyst account. The legal entities employing the authors of this report are listed below:

Citigroup Global Markets Inc Anindya Basu; Ryan Brauchler; Karan Malhotra
Citigroup Global Markets Ltd Abel Elizalde
OTHER DISCLOSURES

For securities recommended in the Product in which the Firm is not a market maker, the Firm is a liquidity provider in the issuers' financial instruments and
may act as principal in connection with such transactions. The Firm is a regular issuer of traded financial instruments linked to securities that may have been
recommended in the Product. The Firm regularly trades in the securities of the issuer(s) discussed in the Product. The Firm may engage in securities
transactions in a manner inconsistent with the Product and, with respect to securities covered by the Product, will buy or sell from customers on a principal
basis.

Securities recommended, offered, or sold by the Firm: (i) are not insured by the Federal Deposit Insurance Corporation; (ii) are not deposits or other
obligations of any insured depository institution (including Citibank); and (iii) are subject to investment risks, including the possible loss of the principal
amount invested. Although information has been obtained from and is based upon sources that the Firm believes to be reliable, we do not guarantee its
accuracy and it may be incomplete and condensed. Note, however, that the Firm has taken all reasonable steps to determine the accuracy and
completeness of the disclosures made in the Important Disclosures section of the Product. The Firm's research department has received assistance from
the subject company(ies) referred to in this Product including, but not limited to, discussions with management of the subject company(ies). Firm policy
prohibits research analysts from sending draft research to subject companies. However, it should be presumed that the author of the Product has had
discussions with the subject company to ensure factual accuracy prior to publication. All opinions, projections and estimates constitute the judgment of the
author as of the date of the Product and these, plus any other information contained in the Product, are subject to change without notice. Prices and
availability of financial instruments also are subject to change without notice. Notwithstanding other departments within the Firm advising the companies
discussed in this Product, information obtained in such role is not used in the preparation of the Product. Although Citi Research does not set a
predetermined frequency for publication, if the Product is a fundamental research report, it is the intention of Citi Research to provide research coverage of
the/those issuer(s) mentioned therein, including in response to news affecting this issuer, subject to applicable quiet periods and capacity constraints. The
Product is for informational purposes only and is not intended as an offer or solicitation for the purchase or sale of a security. Any decision to purchase
securities mentioned in the Product must take into account existing public information on such security or any registered prospectus.

Investing in non-U.S. securities, including ADRs, may entail certain risks. The securities of non-U.S. issuers may not be registered with, nor be subject to the
reporting requirements of the U.S. Securities and Exchange Commission. There may be limited information available on foreign securities. Foreign
companies are generally not subject to uniform audit and reporting standards, practices and requirements comparable to those in the U.S. Securities of
some foreign companies may be less liquid and their prices more volatile than securities of comparable U.S. companies. In addition, exchange rate
movements may have an adverse effect on the value of an investment in a foreign stock and its corresponding dividend payment for U.S. investors. Net
dividends to ADR investors are estimated, using withholding tax rates conventions, deemed accurate, but investors are urged to consult their tax advisor for
exact dividend computations. Investors who have received the Product from the Firm may be prohibited in certain states or other jurisdictions from
purchasing securities mentioned in the Product from the Firm. Please ask your Financial Consultant for additional details. Citigroup Global Markets Inc.
takes responsibility for the Product in the United States. Any orders by US investors resulting from the information contained in the Product may be placed
only through Citigroup Global Markets Inc.

The Citigroup legal entity that takes responsibility for the production of the Product is the legal entity which the first named author is employed
by. The Product is made available in Australia through Citi Global Markets Australia Pty Ltd. (ABN 64 003 114 832 and AFSL No. 240992), participant of
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the ASX Group and regulated by the Australian Securities & Investments Commission. Citigroup Centre, 2 Park Street, Sydney, NSW 2000. The Product is
made available in Australia to Private Banking wholesale clients through Citigroup Pty Limited (ABN 88 004 325 080 and AFSL 238098). Citigroup Pty
Limited provides all financial product advice to Australian Private Banking wholesale clients through bankers and relationship managers. If there is any
doubt about the suitability of investments held in Citigroup Private Bank accounts, investors should contact the Citigroup Private Bank in Australia. Citigroup
companies may compensate affiliates and their representatives for providing products and services to clients. The Product is made available in Brazil by
Citigroup Global Markets Brasil - CCTVM SA, which is regulated by CVM - Comissdao de Valores Mobiliarios, BACEN - Brazilian Central Bank, APIMEC -
Associagdo dos Analistas e Profissionais de Investimento do Mercado de Capitais and ANBID - Associagdo Nacional dos Bancos de Investimento. Av.
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Germany by Citigroup Global Markets Deutschland AG ("CGMD"), which is regulated by Bundesanstalt fuer Finanzdienstleistungsaufsicht (BaFin). CGMD,
Reuterweg 16, 60323 Frankfurt am Main. Research which relates to "securities"” (as defined in the Securities and Futures Ordinance (Cap. 571 of the Laws
of Hong Kong)) is issued in Hong Kong by, or on behalf of, Citigroup Global Markets Asia Limited which takes full responsibility for its content. Citigroup
Global Markets Asia Ltd. is regulated by Hong Kong Securities and Futures Commission. If the Research is made available through Citibank, N.A., Hong
Kong Branch, for its clients in Citi Private Bank, it is made available by Citibank N.A., Citibank Tower, Citibank Plaza, 3 Garden Road, Hong Kong. Citibank
N.A. is regulated by the Hong Kong Monetary Authority. Please contact your Private Banker in Citibank N.A., Hong Kong, Branch if you have any queries on
or any matters arising from or in connection with this document. The Product is made available in India by Citigroup Global Markets India Private Limited,
which is regulated by Securities and Exchange Board of India. Bakhtawar, Nariman Point, Mumbai 400-021. The Product is made available in Indonesia
through PT Citigroup Securities Indonesia. 5/F, Citibank Tower, Bapindo Plaza, JI. Jend. Sudirman Kav. 54-55, Jakarta 12190. Neither this Product nor any
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registered with the Capital Market and Financial Institutions Supervisory Agency (BAPEPAM-LK) pursuant to relevant capital market laws and regulations,
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regulated by the Bank of Israel and the Israeli Securities Authority. Citibank, N.A, Platinum Building, 21 Ha'arba'ah St, Tel Aviv, Israel. The Product is made
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