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The Credit Index Call

Skews in a Low Volatility, Tight Spread Environment

SELL PAYER SPREADS TO FUND BUYING PROTECTION

What are high payer skews indicating?

Yes, we are not as constructive on US corporate credit as we were at the same
time last year — spreads are tight, there are regulatory headwinds, and a gradual
removal of Fed accommodation is in the offing (see Global Structured Credit
Outlook: A Rockier Ride for more details). However, does that justify what we are
seeing in the US credit option markets? Specifically, CDX IG payer skews are
currently trading at close to 1 year highs (94" percentile of 1 year range), even
as implied volatility levels are trading close to 1 year lows (6™ percentile). In fact,
if we go back even further in time, skews appear to be in the 9" percentile of a 3
year range, which includes the market meltdown in 2011 after the US downgrade
(see Fig 1).

Fig 1. 3M CDX IG payer skews (10 — 50 delta payer) have risen sharply
recently, while underlying index spreads have continued to fall. Currently,
CDX IG trades at close to 1 year lows, and payers skews close to 1 year highs
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Surely, the situation is not so extreme? After all, economic growth is picking up in
the US and economists estimate that the fiscal drag from policy will dissipate
over this year. At the same time, credit spreads are tight and absolute levels of
implied volatility have been either falling or remaining range bound over the past
several months (see Fig 2). So should we be looking at the payer skews as the
proverbial canary in the coal mine — while we are all getting complacent, is the
volatility market indicating that there is some systemic risk event in the offing?
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Fig 2. Falling spreads and implied volatility in the past 3 months do not seem
to support the high levels of payer skew, which are usually an indicator of
heightened credit risk.
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We actually believe that the answer is no. While volatility skews are generally a
good indicator of systemic risk in credit markets, the current environment of tight
spreads and low volatility has distorted the skew measure.

To understand how this distortion may have come about, consider the
relationship between credit spreads, implied volatility levels and option vega,
which is the sensitivity of option prices to implied volatility. As spreads tighten,
and implied volatility falls, option vega, especially for out-of-the-money (OTM)
payers also falls (see Fig 3).

Fig 3. Vega for an OTM option goes down as spreads tighten, and implied
volatility falls. Figure shows vega for a 3M 15 delta CDX IG option ($100mm
face).
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Intuitively, we can explain this as follows. The price of an option rises as its
likelihood of expiring in-the-money goes up. This is why ATM options are worth
more than OTM options. Now consider an OTM option — if spreads are really
tight, and implied volatility is low, then the implied daily move in the underlying
index (in bps/day') is also low. Therefore, the likelihood of this OTM option
expiring in-the-money is low and consequently it has a low dollar price.

As the implied volatility rises from low levels, the implied daily move (in bps/day)
rises, but the tight spreads keep it from going up too fast. So the probability of
the OTM option expiring in-the-money does not improve much, which means that
its price does not go up significantly. In other words, the sensitivity of the OTM
option price to a change in implied volatility (i.e. vega) remains low. Note how
both tight spreads and low volatility play a part in keeping the option vega low.
For example, if implied volatility were low, but spreads were high enough, a small
increase in implied volatility may produce large enough implied bps/day moves to
ensure that the likelihood of the option expiring in-the-money is much improved.

So, for an OTM with a very low vega, every unit change in the option price will be
equivalent to a large change in implied volatility. In contrast, for an option that is
at-the-money or close to it, the vega remains sufficiently high even in a tight
spread, low volatility environment simply because it has a much higher likelihood
of expiring in-the-money. This translates to smaller moves in volatility per unit of
price change. Thus, every time option prices change, there is a
disproportionately higher move in the implied volatility of OTM options, which
accounts for the rising steepness of the volatility skew in the current environment.

One way to adjust for the low vega problem is to look at equivalent price volatility
instead of the usual spread volatility. This is because the increase in duration as
spreads tighten can compensate for the “double whammy” effect of low volatility
and tight spreads. We see from Fig 4 that payer skews in price volatility terms
are not so steep after all.

Fig 4. Payer skews computed using price volatility are able to compensate for
the “low vega” of OTM options in a tight spread environment, and are
therefore not as steep.
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' This is computed by multiplying spot (bp) by the implied volatility (%), then dividing by 16.
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Better to sell payer skews?

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 17 January 2014.
Interested investors should contact our trading desk for updated price and
liquidity information. Also, complex option strategies may entail higher
commissions costs.

Given that payer skews are really not as steep as they appear, would it make
sense to sell them? Clearly, in dollar price terms, OTM payers are very cheap
historically, and selling payer spreads would provide decent carry premiums. The
only issue is that a short payer spread position is effectively long risk. Given our
current outlook (see Global Structured Credit Outlook: A Rockier Ride), we feel
that a long risk position in credit spreads has more downside than upside.

In our opinion, the best way to take advantage of the situation is to sell payer
spreads, and use the premiums to fund a short index position. In other words,
we can use payer spreads to create a zero or negative cost short. This way, it
makes it more cost effective for an investor to wait for a catalyst that finally sends
spreads wider in a meaningful way without having to bleed carry. We feel such a
trade is very appropriate for an environment where spreads are mostly drifting in
a reasonably tight range and investors lack strong conviction in either direction.

Fig 5. Details for sample trade, all prices/spreads are as of EOD 17-Jan-2014.

Trade Index Strike/Spot Maturity ~ Notional Price Upfront Delta  Gamma  Theta Vega

Sell Payer 1G21 75.00 16-Apr-14 100,000,000 16.37c 163,722 -18,290 -635 2,195  -5,382
Buy Payer 1G21 105.00 16-Apr-14 100,000,000 3.85c  -38,475 4,694 213 -1,085 2,554
Buy Protection 1G21 65.06 25,000,000 65.06bp 411,970 12,055 0 -483 0
Net 537,217 -1541 -422 631  -2,828

Calculations do not include fees and other transaction costs.
Source: Markit, Citi Research

The details of a sample trade are shown in Fig 5. The trade has a slightly
negative carry cost of -8.5bp till option expiry. This implies that the investor
actually gets paid to hold the trade to maturity, even if there is no negative
catalyst to send spreads wider.

The projected P&L at maturity and at various interim points are shown in Fig 6.
The trade expires in the money so long as credit spreads do not move too far
from current levels. The break evens for the trade are 57bp and 81bp,
respectively. We designed the trade to have a larger cushion on the tightening
side, below our estimates of 60bp for a CDX IG floor (see US Credit Weekly:
How low can CDX go?) because the current index will go off the run in March. On
the widening side, we believe that a breakeven of 81bp is reasonable, since this
translates to a 89bp spread for the on-the-run, given the current steepness of
credit curves. We think that it is unlikely that there will be such a large move in
the next 3 months, given where implied volatility levels are. The long 105 strike
payer caps the losses to the downside if spreads widen beyond 105bp.
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Fig 6. Projected P&L for sample trade, P&L shown in $°000s.
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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. 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_Supplement.pdf,
http://www.theocc.com/components/docs/March_2011_ODD_Definitive_Supplement.pdf, and
http://www.theocc.com/components/docs/January_2012_ODD_Definitive_Supplement.pdf

Investing in options other than Standardized Options may entail additional risks.
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event that an error is found in an CGMJ research report, a revised version will be posted on the Firm's Citi Velocity website. If you have questions regarding
Citi Velocity, please call (81 3) 6270-3019 for help. The Product is made available in Korea by Citigroup Global Markets Korea Securities Ltd., which is
regulated by the Financial Services Commission, the Financial Supervisory Service and the Korea Financial Investment Association (KOFIA). Citibank
Building, 39 Da-dong, Jung-gu, Seoul 100-180, Korea. KOFIA makes available registration information of research analysts on its website. Please visit the
following website if you wish to find KOFIA registration information on research analysts of Citigroup Global Markets Korea Securities

Ltd. http://dis.kofia.or.kr/fs/dis2/fundMgar/DISFundMarAnalystPop.jsp?companyCd2=A03030&pageDiv=02. The Product is made available in Korea by
Citibank Korea Inc., which is regulated by the Financial Services Commission and the Financial Supervisory Service. Address is Citibank Building, 39 Da-
dong, Jung-gu, Seoul 100-180, Korea. The Product is made available in Malaysia by Citigroup Global Markets Malaysia Sdn Bhd (Company No. 460819-D)
(“CGMM") to its clients and CGMM takes responsibility for its contents. CGMM is regulated by the Securities Commission of Malaysia. Please contact
CGMM at Level 43 Menara Citibank, 165 Jalan Ampang, 50450 Kuala Lumpur, Malaysia in respect of any matters arising from, or in connection with, the
Product. The Product is made available in Mexico by Acciones y Valores Banamex, S.A. De C. V., Casa de Bolsa, Integrante del Grupo Financiero
Banamex ("Accival") which is a wholly owned subsidiary of Citigroup Inc. and is regulated by Comision Nacional Bancaria y de Valores. Reforma 398, Col.
Juarez, 06600 Mexico, D.F. In New Zealand the Product is made available to ‘wholesale clients’ only as defined by s5C(1) of the Financial Advisers Act
2008 (‘FAA)) through Citigroup Global Markets Australia Pty Ltd (ABN 64 003 114 832 and AFSL No. 240992), an overseas financial adviser as defined by
the FAA, participant of 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 Pakistan by Citibank N.A. Pakistan branch, which is regulated by the State Bank of Pakistan and Securities
Exchange Commission, Pakistan. AWT Plaza, 1.1. Chundrigar Road, P.O. Box 4889, Karachi-74200. The Product is made available in the Philippines
through Citicorp Financial Services and Insurance Brokerage Philippines, Inc., which is regulated by the Philippines Securities and Exchange Commission.
20th Floor Citibank Square Bldg. The Product is made available in the Philippines through Citibank NA Philippines branch, Citibank Tower, 8741 Paseo De
Roxas, Makati City, Manila. Citibank NA Philippines NA is regulated by The Bangko Sentral ng Pilipinas. The Product is made available in Poland by Dom
Maklerski Banku Handlowego SA an indirect subsidiary of Citigroup Inc., which is regulated by Komisja Nadzoru Finansowego. Dom Maklerski Banku
Handlowego S.A. ul.Senatorska 16, 00-923 Warszawa. The Product is made available in the Russian Federation through ZAO Citibank, which is licensed
to carry out banking activities in the Russian Federation in accordance with the general banking license issued by the Central Bank of the Russian
Federation and brokerage activities in accordance with the license issued by the Federal Service for Financial Markets. Neither the Product nor any
information contained in the Product shall be considered as advertising the securities mentioned in this report within the territory of the Russian Federation
or outside the Russian Federation. The Product does not constitute an appraisal within the meaning of the Federal Law of the Russian Federation of 29 July
1998 No. 135-FZ (as amended) On Appraisal Activities in the Russian Federation. 8-10 Gasheka Street, 125047 Moscow. The Product is made available in
Singapore through Citigroup Global Markets Singapore Pte. Ltd. (‘CGMSPL"), a capital markets services license holder, and regulated by Monetary
Authority of Singapore. Please contact CGMSPL at 8 Marina View, 21st Floor Asia Square Tower 1, Singapore 018960, in respect of any matters arising
from, or in connection with, the analysis of this document. This report is intended for recipients who are accredited, expert and institutional investors as
defined under the Securities and Futures Act (Cap. 289). The Product is made available by The Citigroup Private Bank in Singapore through Citibank, N.A.,
Singapore Branch, a licensed bank in Singapore that is regulated by Monetary Authority of Singapore. Please contact your Private Banker in Citibank N.A.,
Singapore Branch if you have any queries on or any matters arising from or in connection with this document. This report is intended for recipients who are
accredited, expert and institutional investors as defined under the Securities and Futures Act (Cap. 289). This report is distributed in Singapore by Citibank
Singapore Ltd ("CSL") to selected Citigold/Citigold Private Clients. CSL provides no independent research or analysis of the substance or in preparation of
this report. Please contact your Citigold//Citigold Private Client Relationship Manager in CSL if you have any queries on or any matters arising from or in
connection with this report. This report is intended for recipients who are accredited investors as defined under the Securities and Futures Act (Cap.

289). Citigroup Global Markets (Pty) Ltd. is incorporated in the Republic of South Africa (company registration number 2000/025866/07) and its
registered office is at 145 West Street, Sandton, 2196, Saxonwold. Citigroup Global Markets (Pty) Ltd. is regulated by JSE Securities Exchange South
Africa, South African Reserve Bank and the Financial Services Board. The investments and services contained herein are not available to private customers
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in South Africa. The Product is made available in the Republic of China through Citigroup Global Markets Taiwan Securities Company Ltd. ("CGMTS"), 14
and 15F, No. 1, Songzhi Road, Taipei 110, Taiwan and/or through Citibank Securities (Taiwan) Company Limited ("CSTL"), 14 and 15F, No. 1, Songzhi Road,
Taipei 110, Taiwan, subject to the respective license scope of each entity and the applicable laws and regulations in the Republic of China. CGMTS and
CSTL are both regulated by the Securities and Futures Bureau of the Financial Supervisory Commission of Taiwan, the Republic of China. No portion of the
Product may be reproduced or quoted in the Republic of China by the press or any third parties [without the written authorization of CGMTS and CSTL]. If
the Product covers securities which are not allowed to be offered or traded in the Republic of China, neither the Product nor any information contained in the
Product shall be considered as advertising the securities or making recommendation of the securities in the Republic of China. The Product is for
informational purposes only and is not intended as an offer or solicitation for the purchase or sale of a security or financial products. Any decision to
purchase securities or financial products mentioned in the Product must take into account existing public information on such security or the financial
products or any registered prospectus. The Product is made available in Thailand through Citicorp Securities (Thailand) Ltd., which is regulated by the
Securities and Exchange Commission of Thailand. 18/F, 22/F and 29/F, 82 North Sathorn Road, Silom, Bangrak, Bangkok 10500, Thailand. The Product is
made available in Turkey through Citibank AS which is regulated by Capital Markets Board. Tekfen Tower, Eski Buyukdere Caddesi # 209 Kat 2B, 23294
Levent, Istanbul, Turkey. In the U.A.E, these materials (the "Materials") are communicated by Citigroup Global Markets Limited, DIFC branch ("CGML"), an
entity registered in the Dubai International Financial Center ("DIFC") and licensed and regulated by the Dubai Financial Services Authority ("DFSA") to
Professional Clients and Market Counterparties only and should not be relied upon or distributed to Retail Clients. A distribution of the different Citi Research
ratings distribution, in percentage terms for Investments in each sector covered is made available on request. Financial products and/or services to which
the Materials relate will only be made available to Professional Clients and Market Counterparties. The Product is made available in United Kingdom by
Citigroup Global Markets Limited, which is authorised by the Prudential Regulation Authority (‘PRA”) and regulated by the Financial Conduct Authority
(“FCA”) and the PRA. This material may relate to investments or services of a person outside of the UK or to other matters which are not authorised by the
PRA nor regulated by the FCA and the PRA and further details as to where this may be the case are available upon request in respect of this material.
Citigroup Centre, Canada Square, Canary Wharf, London, E14 5LB. The Product is made available in United States by Citigroup Global Markets Inc, which
is a member of FINRA and registered with the US Securities and Exchange Commission. 388 Greenwich Street, New York, NY 10013. Unless specified to
the contrary, within EU Member States, the Product is made available by Citigroup Global Markets Limited, which is authorised by the PRA and regulated by
the FCA and the PRA.

Pursuant to Comiss&o de Valores Mobiliarios Rule 483, Citi is required to disclose whether a Citi related company or business has a commercial relationship
with the subject company. Considering that Citi operates multiple businesses in more than 100 countries around the world, it is likely that Citi has a
commercial relationship with the subject company.

Many European regulators require that a firm must establish, implement and make available a policy for managing conflicts of interest arising as a result of
publication or distribution of investment research. The policy applicable to Citi Research's Products can be found at
https:/lwww.citivelocity.com/cvr/eppublic/citi_research_disclosures.

Compensation of equity research analysts is determined by equity research management and Citigroup's senior management and is not linked to specific
transactions or recommendations.

The Product is not to be construed as providing investment services in any jurisdiction where the provision of such services would not be permitted.

Subject to the nature and contents of the Product, the investments described therein are subject to fluctuations in price and/or value and investors may get
back less than originally invested. Certain high-volatility investments can be subject to sudden and large falls in value that could equal or exceed the amount
invested. Certain investments contained in the Product may have tax implications for private customers whereby levels and basis of taxation may be subject
to change. If in doubt, investors should seek advice from a tax adviser. The Product does not purport to identify the nature of the specific market or other
risks associated with a particular transaction. Advice in the Product is general and should not be construed as personal advice given it has been prepared
without taking account of the objectives, financial situation or needs of any particular investor. Accordingly, investors should, before acting on the advice,
consider the appropriateness of the advice, having regard to their objectives, financial situation and needs. Prior to acquiring any financial product, it is the
client's responsibility to obtain the relevant offer document for the product and consider it before making a decision as to whether to purchase the product.
Citi Research generally disseminates its research to the Firm’s global institutional and retail clients via both proprietary (e.g., Citi Velocity and Citi Personal
Wealth Management) and non-proprietary electronic distribution platforms. Certain research may be disseminated only via Citi’s proprietary distribution
platforms; however such research will not contain changes to earnings forecasts, target price, investment or risk rating or investment thesis or be otherwise
inconsistent with the author’s previously published research. Certain research is made available only to institutional investors to satisfy regulatory
requirements. Individual Citi Research analysts may also opt to circulate published research to one or more clients by email; such email distribution is
discretionary and is done only after the research has been disseminated.

The level and types of services provided by Citi Research analysts to clients may vary depending on various factors such as the client’s individual
preferences as to the frequency and manner of receiving communications from analysts, the client’s risk profile and investment focus and perspective (e.g.
market-wide, sector specific, long term, short-term etc.), the size and scope of the overall client relationship with Citi and legal and regulatory constraints.
Citi Research product may source data from dataCentral. dataCentral is a Citi Research proprietary database, which includes Citi estimates, data from
company reports and feeds from Thomson Reuters.

© 2014 Citigroup Global Markets Inc. Citi Research is a division of Citigroup Global Markets Inc. Citi and Citi with Arc Design are trademarks and service
marks of Citigroup Inc. and its affiliates and are used and registered throughout the world. All rights reserved. Any unauthorized use, duplication,
redistribution or disclosure of this report (the “Product”), including, but not limited to, redistribution of the Product by electronic mail, posting of the Product on
a website or page, and/or providing to a third party a link to the Product, is prohibited by law and will result in prosecution. The information contained in the
Product is intended solely for the recipient and may not be further distributed by the recipient to any third party. Where included in this report, MSCI sourced
information is the exclusive property of Morgan Stanley Capital International Inc. (MSCI). Without prior written permission of MSCI, this information and any
other MSCl intellectual property may not be reproduced, redisseminated or used to create any financial products, including any indices. This information is
provided on an "as is" basis. The user assumes the entire risk of any use made of this information. MSClI, its affiliates and any third party involved in, or
related to, computing or compiling the information hereby expressly disclaim all warranties of originality, accuracy, completeness, merchantability or fitness
for a particular purpose with respect to any of this information. Without limiting any of the foregoing, in no event shall MSCI, any of its affiliates or any third
party involved in, or related to, computing or compiling the information have any liability for any damages of any kind. MSCI, Morgan Stanley Capital
International and the MSCI indexes are services marks of MSCI and its affiliates. The Firm accepts no liability whatsoever for the actions of third parties. The
Product may provide the addresses of, or contain hyperlinks to, websites. Except to the extent to which the Product refers to website material of the Firm,
the Firm has not reviewed the linked site. Equally, except to the extent to which the Product refers to website material of the Firm, the Firm takes no
responsibility for, and makes no representations or warranties whatsoever as to, the data and information contained therein. Such address or hyperlink
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(including addresses or hyperlinks to website material of the Firm) is provided solely for your convenience and information and the content of the linked site
does not in anyway form part of this document. Accessing such website or following such link through the Product or the website of the Firm shall be at your
own risk and the Firm shall have no liability arising out of, or in connection with, any such referenced website.

ADDITIONAL INFORMATION IS AVAILABLE UPON REQUEST
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