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Global Structured Credit Strategy
CLO AAAs valuable despite refinancing risk

CLO AAAs need 10-15bp for their early call — Equity investors will call high
coupon CLO AAAs if able, and will try to extend low coupon CLOs — we think the
refinancing risk is worth 10-15bp in current CLO 2.0 structures.

Differences in CLO 1.0 amortization should concern investors — The
difference between slowest and fastest amortization rates of CLO 1.0 AAAs implies
that some AAA holders can expect up to an 18 month extension in WALs.

Extension risk is low for CLO 2.0 AAA tranches — Using the dispersion in CLO
1.0 AAA amortizations as a guide, we calculate the extension risk in CLO 2.0 AAAs
at 17bp, but restrictive reinvestment guidelines should reduce that risk dramatically.

Recent CLO 2.0 equity returns also impacted by call option — Second-half
2012 CLO:s illustrate best the vintage effect in CLOs — the ability to reprice their
triple-As at 90bp would increase equity IRR by 2%.

CLO debt still attractive net of option costs — Relative to peer structured
finance assets, CLOs still look attractive; investors can benefit from the call
optionality in several high coupon CLO 2.0s and in legacy CLOs.

Strong issuance and return outperformance shows investor support — With a
year-to-date issuance of $50bn in the US and €4bn in Europe despite difficult CLO
arbitrage conditions, CLOs continue to show popularity with investors.

CLO Monitor shows value in CLO debt over equity — The positive migration in
collateral ratings, interest diversion cushions, and stressed loan buckets versus the
tightening in collateral spreads supports legacy CLO debt investment over equity.
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Figure 1. Deals that got called during 2012
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Figure 2. Loan spreads versus average cost
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Triple-As — Repricing or Extension?

Calls Part of CLO Life

Talk to any CLO investor left holding CLO 1.0 AAAs from 2007 with a L+25bp
coupon, or a brave early CLO 2.0 investor from 2010 who briefly enjoyed a
L+190bp coupon, and it is clear how triple-A investors have suffered from negative
convexity. As Figure 1 shows, several 2010 and 2011 deals got called last year; the
next 18 months should see many more calls as deals exit their non-call periods.
Equity investors and managers will prefer to extend the lives of low-coupon liabilities
and pay down high-coupon liabilities, in both cases to maximize equity returns (CLO
Call or Extension Candidates, Global Structured Credit Strategy).

Stated differently, CLO debt holders have sold a put option on CLO spreads, which
can be exercised at any time after the non-call period expires, and this is the source
of negative convexity. The option sold by CLO 2.0 AAA investors is even more
valuable than that sold by legacy deals for two reasons. First, many deals done in
late 2012 are already in-the-money — that is, new issue spreads are tighter than
where deals were originally done. Second, the coupons of many CLO 2.0s can be
simply re-priced with minimal cost (a more common variant is where a tranche is
refinanced but both refinancing and re-pricing lead to new coupons) without the cost
of a full-blown redemption. In our analysis below, we (somewhat loosely) use the
terms call option and repricing option interchangeably, and use empirical data on
called deals and spread volatility to guide us in estimating the value of the option.

Valuing the Option

To calculate the value of the option, we must remember that the decision to call or
re-price a deal will depend on whether the equity cashflows can be improved as a
result of the repricing. Looking at liability spreads will not be sufficient to make this
decision. For example, it is possible that loan spreads tighten so much that the deal
does not generate sufficient equity cashflows in the future (despite tighter liability
spreads) to pay for the upfront costs. In such a tight-loan price scenario, the best
course of action may be to wait for the difference between loan and liability spreads
to widen, or to simply redeem the deal and pay cash proceeds to equity holders.
Conversely, even with wider CLO and loan spreads, an equity investor my refinance
a deal to lock in a new period of term financing. The take-away is that one should
focus not just on the liability costs, but also on where loan prices and spreads are
currently.

We have created a simple option pricing model that takes into account the issues
outlined above. In our model, the decision to reprice a CLO AAA tranche is
determined by the difference between the loan and CLO liability spreads (asset-
liability basis), the cost of re-pricing, and the absolute level of loan spreads. We use
CLO AAA spreads as a proxy for CLO liability spreads. We assume that a CLO AAA
bond re-prices only if the asset-liability spread is reasonably higher than the
repricing cost (on an annualized basis) since it is the leveraged basis that generates
future equity cashflows. We also have an additional constraint that loan prices are
below a certain threshold (or equivalently loan spreads are not too tight) since
equity investors might prefer outright redemption and selling the loan collateral to
the unattractive future residual cashflows .

Using this model, we estimate that the price difference between a hypothetical non-
callable AAA bond and a normal callable AAA bond is roughly 125bp, if the repricing

' For details about the option pricing model, please call us.
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Figure 3. Universe of CLO 2.0 outside non-

call period
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cost is 50bp.This implies that AAA investors are giving up about 28bp in spread,
using the calculated average life of a typical AAA bond.

Decision not always economic

However, the re-pricing decision may not always be purely economic, as in our
model. For example, a first time CLO manager may choose to not re-price/call a
deal in order to demonstrate the performance of the original deal to prospective
CLO buyers for future deals. Even if CLO AUM is not a prime concern, managers
may choose to focus their attention at any point on creating a new deal rather
calling or refinancing an old one (especially if the exercise is more cumbersome
than simply resetting a tranche coupon). In several cases there has been enough
secondary trading in the equity so that the identity of the holders is not easily
available. For all these reasons several CLO 2.0 deals that are currently callable
have not been called (Figure 3).

Given that less than half of the callable-deals have actually been called, we adjust
the price of the option downward to a 10-15bp range. Thus, the option adjusted
spread for a typical AAA bond is roughly 115-120bp (current quoted AAA DM of
130bp less the 10-15bp option). When comparing assets, investors should therefore
consider using this net spread.

Despite the embedded optionality, AAA CLOs still remain one of the cheapest low-
risk assets available for investors (Figure 4). From a return on regulatory capital
perspective, CLO 2.0 seniors look attractive to many other asset classes for most
traditional investors in this part of the capital structure. The only exceptions are
some US banks whose CLO purchases have been impacted by a significant
increase in FDIC insurance charges. Many such smaller banks (see FDIC versus
Basel? Global Structured Credit Strategy) have moved further down the capital
structure (typically AA rated) to meet their yield targets.

Extension risk low for CLO 2.0 AAA

While we have focused so far on the call risk faced by CLO 2.0 AAA bondholders,
there is the opposite risk of extension that many CLO 1.0 holders, with their low
coupon bonds, are facing. For CLO 2.0 AAA holders, the risk only arises if loan
spreads and AAA spreads widen far beyond current 130bp type coupons. In such
an environment, equity holders will try to lengthen AAA WAL by continuing CLO
reinvestment after the reinvestment period to the limited extent that CLO 2.0
documents allow.

We have built a simplified model to compute the value of the extension risk which
can also be viewed as an option on the issuer’s part to continue reinvestment
beyond the end of the official reinvestment period. In our model, we specify that the
extension option is only exercised if the spread between the AAA bond coupon and
the current AAA DM is sufficiently high (implying a negative carry for the
bondholder), and assume that the period for which the extension occurs goes up
with this spread differential. In other words, the issuer tries to take advantage of the
low cost of funding (compared to market) for longer as the spread differential rises.

To get an idea of how much extension is possible, we looked at the dispersion
between the slowest and fastest amortizing CLO 1.0s and found that the slower
ones were amortizing 10% a year slower, which could lead to a 15 to 18 month
longer WAL for AAAs. Using this model, we estimated the present value of the loss
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Figure 5. CLO 1.0 Outstanding, $bn
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due to a longer WAL and the implied negative carry between a new AAA and the
current 130bp coupon to be 17bp on an annualized basis.

However, investors should recognize the significantly stronger reinvestment
constraints that CLO 2.0s have compared to legacy CLOs. In particular, most newer
CLOs restrict new investments after the reinvestment period to match the maturity
of the assets they are replacing, though some do so on a weighted average basis
rather than on an individual basis. In addition, many CLOs also have collateral WAL
tests that need to be maintained even after the reinvestment period ends. Taken
together, these restrictions lead us to believe that we should not see as much
divergence in amortization rates as we see in older deals, and extension is a less
significant problem. We therefore adjust our estimate of the extension costs
downward to no more than a quarter of the 17bp.

Some dispersion in CLO 1.0 paydown

CLO 1.0s have less standardized terms and therefore their paydown has been
steady but not uniform. Deals differ in their reinvestment opportunities after the
reinvestment period as well as the constraints they have to satisfy. See CLO 1.0 —
life after reinvestment for some of these typical differences. Broadly, though, the
continuing amortization of CLO 1.0 vehicles (Figure 5) has led to the total CLO
universe, including the issuance of CLO 2.0, to mitigate any supply pressure on the
market. The universe has been further reduced by older deals getting called or
refinanced as we saw in Figure 1.

In Figure 6, we show the deviation from the median of the senior tranche bond
factor over the universe of deals that are post their reinvestment period. Though it is
natural to expect deviations from a median in any deal universe, we believe that the
scale of some of these deviations is significant. The data is grouped by the original
deal manager (thus ignoring the recent consolidation in the manager universe) and
is averaged across their deals that form part of the universe. We have cleaned the
data for specific structures subject to volatile notional changes such as pro-rata
structures and revolving tranches.

We feel that structure and manager behavior (we would argue that the two are
somewhat linked as the original manager would have been involved with the
creation of the structure) account for most of the differences. With more upgrades of
previously downgraded tranches, more managers are able to invest in new
collateral from credit-improved sales and the rapid prepayments that the loan
markets have seen. Though many deals are hitting against their collateral average-
life triggers, many loan issuers have been able to create shorter-dated tranches to
fit the reinvestment lives of these legacy CLOs. Structural differences combined
with the managers’ interpretation have led to the differences seen in the figure.
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Figure 6. Deviation from median amortization rate (38%) across CLO universe of deals post-reinvestment period by select original deal manager.
Positive signifies faster amortization
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Figure 7. Loan fund flows versus spreads
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Figure 8. CLO 1.0 Equity Price
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Figure 9. Impact of Call on Q3 2012 issued
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Call Optionality Important for Equity

Grappling with hunger for loans

The CLO market is competing for collateral with a vigorous loan mutual fund
market. According to EPFR data, retail investors bought $47.4bn of retail loan funds
from the beginning of the year up to the week ending 21° August. The pick-up in
demand is illustrated in Figure 7 — the trailing 4-week average is a weekly $1.74bn
compared to a trailing 20-week average of $1.3bn. As a point of comparison, full-
year 2012 saw only $11.6bn of inflows. Demand from funds and CLOs is often not
keeping pace with loan issuance. For example, the first four weeks of July saw an
aggregate total demand of $12.1bn which exceeded net new loan supply by $1.3bn
according to LCD data. The strength of the market is affecting CLO investors in a
couple of ways. After a recent dip, covenant-lite issuance has once again increased
though (as we have argued previously) loan credit quality and recovery prospects
are at least as important as the presence of covenants. Greater loan supply, such
as a developing M&A market, may weaken the impact of recent spread tightening
driven by fund-flows but it is too early to tell whether that will shift the main driver for
loan supply this year, which has been opportunistic repricings.

Equity price dip reflects loan pressure

As CLO equity investors know, their cashflows can be negatively impacted by
tightening of loan spreads as well as rising defaults, which is usually accompanied
by widening credit spreads — this causes negative convexity in their product. The
negative impact of spread tightening as well as loan defaults on equity cashflows
had motivated us to suggest using credit options to mitigate the price risk in CLO
Equity: To Hedge or not to Hedge? A big reason for the recent significant price
drops in CLO equity (Figure 8) has been the volume of loan repricings which has
compressed loan spreads. Two other reasons were the deleveraging of legacy
CLOs with rising loan prepayment and the inability of CLO managers to find loan
investments that would satisfy CLO constraints (such as a collateral WAL test). We
feel investors could still look for value among these broad moves by finding deals
which still allow reinvestment (see earlier section on extension risk). Buying equity
at lower dollar-prices will also provide upside if supply pressures in the future lead
to cheaper loans

Trades around CLO 2.0 call

As with much of accepted CLO wisdom, many features that are detrimental for AAA
investors may help equity. The call option on prices that equity investors have from
AAA owners (or expressed differently, a put option on spreads sold by AAA holders)
can be valuable for the equity owners. CLO deals done in the latter part of 2012 —
during which time new issue AAA spreads were around 150bps — stand to gain at
least 2 points in IRR if the AAAs can be repriced at 90bps relative to their hold-to-
maturity IRR (Figure 9). Though these high coupon triple-As are attractive for many
senior tranche investors, it is likely that they will not trade at a significant premium
because of their call likelihood. In many cases, as we saw in Figure 3, a call or
repricing may face logistical difficulties. Investors who can take a view on the
likelihood of a particular deal being called may reap gains from these higher coupon
bonds remaining outstanding beyond their call date. Conversely, secondary equity
buyers who buy equity tranches from such deals may find upside if they buy these
bonds at prices that reflect their lower cashflows.

6 citivelocity.com


https://ir.citi.com/yZQToPJxxWht1L4AeClVPYaQxGciidpRDuz34GEer8vCoG0RElhZ3MV59Ag3VQRBf0sFK7C5Dt8%3d
https://ir.citi.com/yZQToPJxxWht1L4AeClVPYaQxGciidpRDuz34GEer8vCoG0RElhZ3MV59Ag3VQRBf0sFK7C5Dt8%3d

Global Structured Credit Strategy .
5 September 2013 Citi Research

Strong CLO and Loan Market

Outperformance in CLOs

The spread pick-up over many other assets plus the attraction of a floating-rate

Figure 10. Yield changes across assets, % coupon, have led CLOs to outperform the market (Figure 10). Leveraged loan funds
Asset* Apr-13 Aug-13 have benefitted from inflows post the Fed commentary on QE tapering as opposed
IG Cash 2.78 3.38 to bond funds, which have suffered significant outflows (see CLOs in a Post-Fed
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Despite some of the headwinds in CLO issuance post Q1 2013, most notably a tight
CLO arbitrage environment created by resilient loan spreads and wider CLO
spreads, the primary market has not stayed still. Issuance to date including a
Figure 11. US CLO Issuance by Quarter, $hn handful of middle-market CLOs, is now close to $50bn. Dealers have adapted by
seeking slightly lower-rated tranche ratings, and by inserting a single-B tranche
between the double-B and equity tranches. Nearly half of the deals issued in 2013
20 have such a tranche compared with a relatively small minority in 2012. In the latest
| Madison Park deal from Credit Suisse Asset Management, for example, the triple-B
g
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respectively, by Moody’s. In addition, there is a single-B (B2) tranche. The equity

tranche is $47m out of a $521m deal — a thinner slice than seen in the first

generation of CLO 2.0s. Deals with a step-up coupon on the triple-A tranche satisfy
éé the need to reduce liability costs in the short-term while providing upside in the case
STTTTITIIITITET 9% of a non-call to the AAA buyer. The step-up also increases the call likelihood and
reduces the expected maturity of the triple-A tranche.

Source: Citi Research

Strong Loan Demand Encouraging Borrowers

Other than a recent downturn, borrowers have been taking advantage of strong
retail and, until June, strong CLO demand to obtain better terms though the market
which is probably not as heated as in the first half of the year. As mentioned earlier,
Figure 12. Rising Ratio of First-Lien Debt to covenant-lite loan issuance is increasing again after a brief drop. The percentage of
EBITDA covenant-lite issuance as a percentage of total new issuance is about 47% which is
lower than the 60% seen in January but significantly higher than the approximately
28% seen in June. Deal leverage has been rising (Figure 12) and new issue yield-
to-maturity is also marginally down from the second quarter. Moreover, the volume
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US CLO Monitor

Figure 13. Median of Default and Triple-C Baskets for Large US CLO Managers?
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Figure 14. Weighted Average Rating Factor (WARF) Migration Figure 15. Weighted Average Spread (WAS) Migration
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Figure 16. Triple-C Basket Size Figure 17. Median Portfolio Default Rate
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Figure 19. Dispersion in Deal Performance: 25-75 Percentile
8%
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Figure 18. Median Interest Diversion Trigger Cushion
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Cash Flow CDO Market

Citi Research

Figure 21. Secondary Cash Flow CDO Spreads/Prices
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Figure 22. US CLO Tranche Spreads
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Figure 23. European CLO Tranche Spreads
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Figure 24. US CLO Tranche Prices
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Figure 25. European CLO Tranche Prices
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CLO Collateral

Figure 26. Avg First and Second-Lien Secondary Spreads to Maturity ~ Figure 27. Weighted Average Bid
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Figure 30. Collateral/Tranche Arbitrage (US Deals) Figure 31. Collateral/Tranche Arbitrage (EUR Deals)
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Figure 32. US Loan Distribution by Year of Maturity Figure 33. US Institutional Loans Launched to Market, $bn (Rolling
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Securitized Products Issuance

Figure 34. Year-to-Date CDO Issuance and Securitization Market Historical Issuance ($bn)
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Securitized and Non-securitized Products Returns
Figure 35. Simple Yield Figure 36. Total Returns, 2013 YTD
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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 Ltd Ratul Roy
Citigroup Global Markets Inc Anindya Basu
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

14 citivelocity.com



Global Structured Credit Strategy .
5 September 2013 Citi Research

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 - Comissao de Valores Mobiliarios, BACEN - Brazilian Central Bank, APIMEC -
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2M3. This product is available in Chile through Banchile Corredores de Bolsa S.A., an indirect subsidiary of Citigroup Inc., which is regulated by the
Superintendencia de Valores y Seguros. Agustinas 975, piso 2, Santiago, Chile. The Product is made available in France by Citigroup Global Markets
Limited, which is authorised and regulated by Financial Services Authority. 1-5 Rue Paul Cézanne, 8éme, Paris, France. The Product is distributed in
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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
copy hereof may be distributed in Indonesia or to any Indonesian citizens wherever they are domiciled or to Indonesian residents except in compliance with
applicable capital market laws and regulations. This Product is not an offer of securities in Indonesia. The securities referred to in this Product have not been
registered with the Capital Market and Financial Institutions Supervisory Agency (BAPEPAM-LK) pursuant to relevant capital market laws and regulations,
and may not be offered or sold within the territory of the Republic of Indonesia or to Indonesian citizens through a public offering or in circumstances which
constitute an offer within the meaning of the Indonesian capital market laws and regulations. The Product is made available in Israel through Citibank NA,
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
available in Italy by Citigroup Global Markets Limited, which is authorised and regulated by Financial Services Authority. Via dei Mercanti, 12, Milan, 20121,
Italy. The Product is made available in Japan by Citigroup Global Markets Japan Inc. ("CGMJ"), which is regulated by Financial Services Agency, Securities
and Exchange Surveillance Commission, Japan Securities Dealers Association, Tokyo Stock Exchange and Osaka Securities Exchange. Shin-Marunouchi
Building, 1-5-1 Marunouchi, Chiyoda-ku, Tokyo 100-6520 Japan. If the Product was distributed by SMBC Nikko Securities Inc. it is being so distributed under
license. In the 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/fundMgr/DISFundMgrAnalystPop.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
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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.,
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