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A hedge for all seasons 
How credit’s anomalies can keep yours looking trim 
 

 Mind the potential gap - The market’s new-found wobbliness is prompting 
increased interest in hedging. Given the low cost of many structures and the 
magnitude of the risks at stake, we think this makes eminent sense. 

 Wide variations in pricing – Yet across options, tranches, curves and volatility, 
some potential hedges seem cheap, yet others are very expensive. The ideal hedge 
probably combines elements of each. 

 Unstable equilibria – We see the market as much riskier than the last few months 
would suggest. The current equilibrium may yet last, but equally we could be tipped 
into either a moderate widening offset by the central banks, or a tail risk event. Each 
of these requires a different hedge. 

 Options are best suited to hedging “moderate” widenings given low at-the-
money (ATM) volatility and the steep volatility skew – we particularly like payer 
spreads. 

 Tail risks are best hedged through 3s5s index flatteners. They can be 
maintained almost indefinitely, given how steep curves are, and near positive carry. 

 Like options, tranches are a very expensive way of hedging OTM or tail scenarios, 
given the high correlation which is still priced in. On the other hand, tranches offer 
a very attractive way to hedge single name idiosyncratic stories, i.e. a few 
names becoming distressed and flattening aggressively. Jun15/18 equity tranche 
flatteners look ideal for this. 

 The best gardens feature variety – In an environment like the current one, where 
the weather is deeply unpredictable and where politicians seem happy to change 
the rules of the game whenever they are “backed into a corner”, the most important 
thing when hedging is, in our view, having a diversified portfolio. 

 

Investing in options is not suitable for all investors. Please see the disclosures 
concerning the risks of investing in options below and discuss whether this 
particular options strategy is suitable for you with your Financial Advisor. 
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Spring is here – time to trim your hedges 

For the first time in many months, investors have been seriously analysing, and in 
many cases executing, hedging strategies to protect their portfolios against an 
escalation of the market weakness the Cypriot bail-out has triggered. Our recent 
conversations highlight three different types of risks clients are currently worried 
about and are actively looking to hedge: 

 A moderate market widening – which we can characterise as Main/Crossover 
widening by 30/120bp respectively, with all credits widening by a similar amount 
– i.e. a “general” spread widening where each credit widens according to their 
recent spread beta.  

  A tail-event – which we can characterise as a large widening (e.g. 
Main/Crossover widening above 200/800bp) accompanied by forced-selling and 
capitulation.  

 Idiosyncratic/default risks – i.e. a few credits becoming distressed with the 
overall market not widening substantially. 

And yet the problem most investors face is that hedges (as any gardener well knows) 
are expensive to maintain. Over the past year, the central banks have consistently 
made hedging unprofitable. The temptation would be to abandon hedging altogether. 
Yet given the magnitude of the risks, we think this would be a mistake. 

We think much can be achieved by judicious selection: different hedges have 
different characteristics, and some are more expensive than others. This short note 
describes what we believe are the most attractive strategies for each of the three 
types of risks using CDS indices, options and tranches. First, we describe the 
pricing anomalies within credit. Second, we give our views regarding the likelihood 
of each risk scenario. Finally, we look in more detail at specific hedge trades. 

Some hedges are more expensive than others 

When constructing hedges, investors should take advantage of those products 
which are showing stretched valuations - either to source protection or to use them 
to pay for protection in other products. As with the market itself, we think your view 
as to which hedges are appropriate should have just as much to do with how they 
are priced as with your fundamental views on which risks are relevant. As the next 
section describes, credit features some areas where hedges seem cheap and 
others where they seem expensive – even in index-based derivatives which offer 
high liquidity and relatively tight bid-offer spreads. 

Curves are very steep – in particular 3s5s  

Judging from the steepness of CDS curves across sectors and regions, central 
banks have been successful in convincing investors that near term default risks are 
extremely low. And yet even the 3-year point is far enough out that substantial risks 
could easily materialize: our economists’ forecasts have both Spain and Italy 
restructuring around 2016. Besides, as we have argued recently,1 the front end of 
CDS curves has reached such extreme levels that we do not think they can steepen 
any further: in many cases investors are now getting paid (in carry + slide) for 
entering duration weighted flatteners with positive default exposure.  
                                                                        
1 See “Flatteners in iTraxx Equity Tranches”, 6 Mar. 

Cypress hedging is increasingly 

fashionable 

Not all hedging is equal 

Curved hedges are like yew (Taxus 

baccata): evergreen, and last almost 
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Figure 1. iTraxx Main curves 
Bp difference. 

 Figure 2. iTraxx Crossover curves 
Bp difference. 

 Figure 3. iTraxx Financials 
Bp difference. 
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Source: Citi Research, Markit. 10 days moving average.  Source: Citi Research, Markit. 10 days moving average.  Source: Citi Research, Markit. 10 days moving average. 

 
Although 3s5s curves are very steep and we do not expect them to steepen any 
further, we only expect aggressive flattening in the “average” single name if a tail-
event materializes, forcing investors to hedge short-dated default risk across the 
board. This seems a possibility if systemic risks materialize (the most obvious being 
widespread use of bank bail-in), but could be a long time in coming. And yet, given 
that duration-weighted flatteners can be maintained almost indefinitely at 
virtually zero cost, we think 3s5s index flatteners are one of the most 
attractive tail-hedges. 

Tranche correlations remain elevated 

Tranche correlations are close to all-time highs (Figure 4), indicating that investors 
are still willing to aggressively pay for tail-hedges via shorts in senior tranches. 
Thus, we do not think tail-hedges in tranches are priced attractively and would 
refrain from recommending them. However, the flipside of the coin is that such high 
levels of correlation make equity tranches an attractive way to hedge defaults 
and idiosyncratic risks. Our preferred way to position for this is by buying Jun15 
equity tranche protection, funding it with long risk positions in Jun18 equity tranches 
(i.e. an equity tranche flattener). 2 

Figure 4. Equity tranche implied correlation  
In %. 

 Figure 5. iTraxx Main and Crossover implied volatility 
3m ATM implied volatility, in %. 
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2 See “Flatteners in iTraxx Equity Tranches”, 6 Mar. 
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ATM implied volatility is historically low in credit 

ATM implied volatilities in iTraxx indices are not only low from an absolute point of 
view (Figure 7) but also when compared to realised volatility (Figure 6), with the 
ratio of implied to realised volatility very close to one – something very rarely seen 
in credit index options. This means that hedging via options has never been 
more attractive in credit … as long as investors want to hedge “moderate” 
(i.e. relatively at-the-money) scenarios and not “tail” (i.e. OTM scenarios) as 
we show next. 

Credit implied volatility skew is elevated 

The demand for OTM hedges via payer options in credit indices is much greater 
than the demand for ATM options, causing the volatility skew in credit indices to be 
very steep – see Figure 7. Although the structural gap between buyers and sellers 
of credit index options has largely disappeared, that is mainly the case for ATM 
options but not for OTM payer options. The number of investors looking to buy OTM 
payers to hedge portfolios still outweighs the number of those willing to take the 
other side, and volatility skews in credit index options remain elevated. Thus, tail 
hedges are expensive in credit options relative to “moderate” hedges. 

Figure 6. iTraxx Main and Crossover implied to realised vol ratio 
3m at-the-money implied volatility divided by 3m realised volatility. 

 Figure 7. All skewed up - iTraxx Main and Crossover volatility skew 
Difference between 3m implied volatility between 25% and 50% delta payer options, 
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Source: Citi Research, Markit.  5 days moving average.  Source: Citi Research, Markit. 10-day moving average. 
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Which risks are most likely? 

With the relative pricing of different instruments in mind, we can now examine just 
which risks seem likely. Frankly, we think this is complicated, with markets likely to 
oscillate between one of several states, and yet the transitions between them 
remaining relatively unpredictable. 

We have long argued that sustainable growth will not return to Europe until banks, 
sovereigns, and, in quite a few member states, households have deleveraged 
materially. In this respect, bail-in in Cyprus is a significant step forward (see Global 
Economics View – The euro area recovery starts with Cyprus, 18 Mar), and we 
expect a similar model to be used elsewhere (see Behold the new form of bail-in, 25 
Mar). That said, the magnitude of the challenges, the difficulty of the politics and the 
complex interaction between the politics and pressure from the market make both 
the path and in particular the timing hugely uncertain. Until Cyprus, many steps 
policymakers were taking seemed to be moving them away from the difficult 
decisions which will ultimately lead to debt restructuring, not towards it: think of the 
emphasis on structural rather than cyclical deficits, or the move towards 
forebearance rather than foreclosures in Spain, for example. And such a move was 
in turn being facilitated by the market’s docility. 

In market terms we think this makes for a series of unstable equilibria, each one 
calling for a different type of risk and hedging strategy: 

 Uneasy stasis: more or less the market’s current state, in which the unresolved 
nature of political and longer-term economic problems makes things riskier than 
they seem on the surface, but where volatility is effectively suppressed. The 
illiquidity of credit (and, increasingly, other markets) adds to this effect. While this 
equilibrium holds, spreads in general should be stable or even tighten, and it is 
clearly better to sell volatility rather than buy it. The main risk factors are likely to 
be idiosyncratic events in single-name credit, for example through LBOs or 
surprise defaults. 

 The central bank put: even if we break out from the uneasy stasis, there is 
another equilibrium in which the central bank put holds. This is more or less the 
situation we have been in for the last couple of years, where volatility is higher 
than at present, but every time the market really sells off, the policymakers 
eventually come up with a response which causes it to rally back (Figure 8). In 
this equilibrium, you want to position from widening relative to today’s levels, but 
should be happy to take advantage of the steep skew and sell moderately OTM 
volatility. 

 The tail event: there is a chance that a moderate widening turns into a more 
extreme widening, in particular if we find that central banks are less omnipotent 
or less willing to exercise their power than investors currently believe. While most 
would attach a low probability to this, it is a significant concern for us: the 
presence of Spain or Italy in an OMT programme would do much to reveal its 
limitations, and at some point we think markets will call into question the central 
banks’ ability to create growth amid an environment of widespread deleveraging. 
Clearly this equilibrium (which, once entered, could be self-reinforcing) calls for 
deeply OTM hedges, but which ideally can be sat upon for the extended period 
which might be required before we arrive there. The low liquidity that credit 
markets have exhibited post the Italian- and Cyprus-led widenings exacerbates 
the probability of a “moderate” widening becoming a large one if real money 
investors decide to start unwinding positions, even in small amounts. 

The weather remains unusually 

unpredictable… 

…but may settle for extended periods in 

one of three states 

Hedge for idiosyncratic events 

Hedge for moderate widenings 

Hedge for the worst 

https://ir.citi.com/%2fb3xcfGK964Smt3m64C9tRfNKy3YswN%2b3O%2bJq%2fi3WCVNSYX75ha6Jg%3d%3d�
https://ir.citi.com/%2fb3xcfGK964Smt3m64C9tRfNKy3YswN%2b3O%2bJq%2fi3WCVNSYX75ha6Jg%3d%3d�
https://ir.citi.com/Dcik6pzrKLcyl%2fhoLwCh9q%2fRilTkFD5DJZMarTtW71mbOhAEeiw11CUWD42Iy9IFAvcReAB%2bWcM%3d�
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Figure 8. Cycle of inaction  Figure 9. The devil is in the distribution 
iBoxx spread histogram 2010-2012 vs stylized 2013 forecast, bp. 
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Source: Citi Research.  Source: Citi Research. See Living the fairy tale - Can credit Goldilocks defy the 
bears?, H. Lorenzen, 12 Mar. 

 

For us, an ideal hedging strategy would probably contain elements of all three 
equilibria: while we would agree that policymakers have probably managed to 
suppress some of the pressures which might otherwise have caused moderate 
market widening, we are much less confident than the consensus about the extent 
to which tail risks have fallen. Figure 9 shows a schematic estimation we used in 
our 2013 outlook of how we see risk relative to where spreads have spent their time 
over the past two years. 

https://ir.citi.com/E7rXm9S3nx%2bkNjG2c65GUZLgKx5TXMPRwy8oJNAs4rZFilY0sw842OSQxMIGBMn5�
https://ir.citi.com/E7rXm9S3nx%2bkNjG2c65GUZLgKx5TXMPRwy8oJNAs4rZFilY0sw842OSQxMIGBMn5�
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Our recommended hedges 

The unstable nature of the three equilibria we described above reinforces our view 
that investors should be prepared for them with different hedges. Although there 
may not be a hedge for all seasons, a combination of them will do – especially if 
investors take advantage of the current anomalies in the credit derivatives market to 
make those hedges as cheap and effective as possible. 

“Moderate” widenings – Option payer spreads 

Payer spreads – i.e. buying an ATM payer and selling an OTM payer – represent 
the most attractive hedge for “moderate” widenings. As Figure 10 shows for a Main 
payer spread, compared with buying an ATM payer, the investor foregoes their 
potential upside at very wide spreads by selling one OTM payer. Given how steep 
the volatility skew is, this is very attractive from a pricing point of view. The investor 
loses the initial cost of the payer spread if spreads tighten below the strike of the 
ATM payer bought. Figure 11 compares the P&L, at option expiry, of an iTraxx Main 
June 110-150 payer spread and an outright index short; the 10% difference between 
the 110 and 150 strike implied volatility, i.e. skew, works in favour of the payer 
spread. 

Figure 10. iTraxx Main June 110-150 Payer Spread  
Trade P&L - € per €10.000 notional of the low strike payer bought. 

 Figure 11. P&L at the option expiry (19-Jun) 
Trade P&L - € per €10.000 notional. 
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Source: Citi Research.  Source: Citi Research. 

 
Investors who are convinced that we will not see a tail-event and want to take 
advantage of the high volatility skew can enter payer 1x2s – i.e. buying an ATM 
payer and selling two OTM payers. Essentially, if kept until expiry, the investor 
makes money in a “moderate” widening and loses money in a large widening. In the 
current market environment, very few investors will be happy to take the tail-
exposure payer 1x2s generate – the costs of this strategy (not only in terms of 
portfolio MtM but mainly in terms of the likelihood of losing your job) if a tail-event 
materialises are substantial. Probably for that very same reason, investors are 
willing to pay a high price (in volatility terms) for tail hedges. Straight payer spreads 
take advantage of this without generating losses in a tail-event scenario.  

Butterflies represent an alternative strategy to hedge moderate widenings via 
options; investors can cheapen them by selling an OTM receiver (see Figure 
12Error! Reference source not found.). We prefer payer spreads because they 
take advantage of the steep skew and provide a higher delta.

A combination of hedges should leave 

your garden looking lovely whatever the 

weather 

Sell expensive OTM leylandii and buy 

cheap ATM ones 

Figure 12.  Main June 120-140-160 Butterfly + 
100 receiver 
Trade P&L - € per €10.000 notional. 
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Tail-events – “Overweight” 3s5s index flatteners 

Curves will not likely flatten in a “moderate” widening; however, a tail-event should 
cause capitulation, forced-selling and widespread default hedging which, in our 
view, would cause curves to aggressively flatten. A tail-event is only likely to 
materialise if investors lose faith in the value of the “central bank put”, but in that 
case, the rationale for steep curves would evaporate and curves flatten very quickly. 

An iTraxx Main 3s5s duration-weighted flattener has a total time value cost (carry + 
slide) of around 7 cents of the 5y notional if kept for three months, as Figure 7 
shows. It can be shown that 1bp curve flattening in the next three months would 
suffice to cause the trade to break-even.  

Figure 13. iTraxx Main Series 19 3s5s Flattener 
       Annual Annual 3m 3m 
Tenor Maturity Spread (bp) Coupon (bp) Upfront (%) Notional (€) Coupon (€) Upfront (€) Carry (€) Slide (€) Time (€) 
3y 20-Jun-16 87 100 -0.41% -15,688,714 -156,887 63,855 -39,222 -15,452 -54,674 
5y 20-Jun-18 129 100 1.46% 10,000,000 100,000 145,822 25,000 22,353 47,353 
3s5s Flattener  42  Total -5,688,714 -56,887 209,677 -14,222 6,901 -7,321  

Source: Citi Research, Markit. Mid spreads as of COB 27 March. 

 
We have recently highlighted that a large proportion of iTraxx constituents offer 
positive time value 3s5s duration weighted flatteners. In our view, this represents a 
strong technical which should prevent any further steepening in 3s5s curves – we 
expect CVA desks to enter flatteners for any index or single name offering positive 
time value flatteners. We prefer 3s5s flatteners to 5s10s flatteners mainly because 
this technical is only affecting 3s5s curves so far. This drove our iTraxx Main 3s5s 
flattener recommendation in our European credit outlook 2013 (3 Jan). 

We believe 3s5s flatteners offer one of the most attractive tail-hedges given their 
cost and the low probability of 3s5s curves steepening further. 

Now is a good time to plant a long-lasting 

border of yew 

https://ir.citi.com/ed73hKjmWBwmI%2f8fjiGCobeGF0C6AdYnDo1Pl5wUAQJlfvvPcgmT%2bg%3d%3d�
https://ir.citi.com/F5gMirQVhQrbp0r0%2bBb1xtiP90JkYsADeFFGh7HEBWfGA9OEFNuWTQ%3d%3d�
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Idiosyncratic/default risks – Jun-15 iTraxx S9 equity 
tranche shorts 

The high level of correlation priced in the tranche market – see Figure 4 – makes 
Jun15 equity tranches a very attractive way of hedging idiosyncratic risks, i.e. the 
chance of a few single names becoming distressed without the general market 
widening much. Running an outright Jun15 equity short is very expensive given its 
high upfront (~25.5%) and coupon (5%). As a consequence, we recommend 
investors couple the Jun15 equity short with a Jun18 equity long, as we 
recommended in a recent note. Given that whichever name becomes distressed will 
likely flatten aggressively, an equity flattener provides an attractive way to position 
for this with a very low cost. The Jun18 equity tranche is trading at around 55.75% 
upfront plus a 5% coupon, which is equivalent to around 70% upfront. We believe 
this level is wide enough to attract investors looking for distressed assets. 

As with any other front-end curve, the iTraxx Series 9 Equity Jun15/18 (7s10s) 
curve is currently trading at record steep levels (30.25%) – Figure 15 and Figure 16. 
The 3m time value of the trade is +16 cents (i.e. positive) of the Jun18 notional, as 
Figure 14 shows.3 

Figure 14. Jun-15/18 Equity Tranche Flattener 

Tranche Index Maturity Upfront Coupon (bp) Protection Notional (€m) Upfront (€m) Coupon (€m) 12 m time value (€m) 
0-3% ITXEUR S9 20-Jun-15 25.5% 500 Buy 7.2 -1.83 -0.36 -0.30 
0-3% ITXEUR S9 20-Jun-18 55.75% 500 Sell 10.0 5.58 0.50 0.32 
    Difference 30.75%     Total 3.74 0.14 0.016  

Source: Citi Research, Markit. Indicative prices as of close 27 March. 

 

Figure 15. iTraxx Main and CDX IG Series 9 7s10s upfront curves 
Difference in upfronts. iTraxx S 9 7s10s: Jun-15/18; CDX IG S9 7s10s: Dec-14/17. 

 Figure 16. iTraxx Main Series 9 Equity Upfront curve vs. index spread 
Y-axis: upfront curve, in %. X-axis: iTraxx Series 9 7y (Jun-15) index spread, in bp. 
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Source: Citi Research, Markit.   Source: Citi Research, Markit. Mid spreads as of COB 8 Feb. 

                                                                        
3 We size the Jun-15/18 equity tranche flattener to be neutral to a general parallel spread movement in 
the underlying names’ spread curves (which cause a parallel spread movement in the index curve).  
For each unit of protection sold in the Jun18 tranche, we buy 0.72 units of protection on the Jun15 
tranche: (Jun18 index duration x Jun18 equity tranche delta ) / (Jun15 index duration x Jun15 equity 
tranche delta). 

Reduce the cost of Buxus with equity 

tranche flatteners 

https://ir.citi.com/BBgUbtCGFPTMG7nrt6XtR12JHm6SF1YYGo9bSdpkCkj9GGUVdGhnjQ%3d%3d�
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Recent Trade Ideas  

Figure 17. Recent Trade Ideas – chronological order. 

Trade Ideas Date 
Long risk CDX IG vs. short risk iTraxx Main 3 Jan 2013 
Long risk iTraxx Main vs. short risk iTraxx Crossover 3 Jan 2013 
iTraxx Main 3s5s duration weighted flatteners 3 Jan 2013 
iTraxx Main payer ladders 3 Jan 2013 
Long risk Main vs. Crossover via indices and receiver options 12 Feb 2013 
Long risk 3-6% vs. short risk 0-3% - Jun-15 iTraxx Series 9 tranches 12 Feb 2013 
Flatteners in iTraxx Equity Tranches 6 Mar 2013 
Long insurers vs. short premium autos 19 Mar 2013  

Source: Citi Research. 

Analytics @ CitiVELOCITY 

Figure 18. Analytics – Available at CitiVELOCITY   

EUR Corporate Basis Report 
GBP Corporate Basis Report 
World of Intrinsics 
iTraxx & CDX Curve Monitor 
Cross-Market Report (Long-Term) 
Cross-Market Report  

 EUR iBoxx Corporate Indices 
Sovereign Credit Report 
Corporate-Sovereign Correlation Report 
CDX Corporate Indices Daily Review 
 
  

Source: Citi Research.   

  
 
 
 
 
 
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. 
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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 or from your 
Morgan Stanley Smith Barney Financial Advisor. 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/May_2010_ODD_Definitive_Supplement.
pdf and 
http://www.theocc.com/components/docs/January_2011_ODD_Definitive_Suppleme
nt.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 Ltd Abel Elizalde; Matt King 

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. 

Important Disclosures for Morgan Stanley Smith Barney LLC Customers: Morgan Stanley & Co. LLC (Morgan Stanley) research reports may be 
available about the companies that are the subject of this Citi Research research report. Ask your Financial Advisor or use smithbarney.com to view any 
available Morgan Stanley research reports in addition to Citi Research research reports. 
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Important disclosure regarding the relationship between the companies that are the subject of this Citi Research research report and Morgan Stanley Smith 
Barney LLC and its affiliates are available at the Morgan Stanley Smith Barney disclosure website at 
www.morganstanleysmithbarney.com/researchdisclosures. 
For Morgan Stanley and Citigroup Global Markets, Inc. specific disclosures, you may refer to www.morganstanley.com/researchdisclosures and 
https://www.citivelocity.com/cvr/eppublic/citi_research_disclosures. 
This Citi Research research report has been reviewed and approved on behalf of Morgan Stanley Smith Barney LLC. This review and approval was 
conducted by the same person who reviewed this research report on behalf of Citi Research. This could create a conflict of interest. 

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 
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 - Comissão de Valores Mobiliários, BACEN - Brazilian Central Bank, APIMEC - 
Associação dos Analistas e Profissionais de Investimento do Mercado de Capitais and ANBID - Associação Nacional dos Bancos de Investimento.  Av. 
Paulista, 1111 - 11º andar - CEP. 01311920 - São Paulo - SP.  If the Product is being made available in certain provinces of Canada by Citigroup Global 
Markets (Canada) Inc. ("CGM Canada"), CGM Canada has approved the Product.  Citigroup Place, 123 Front Street West, Suite 1100, Toronto, Ontario M5J 
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, 8ème, Paris, France.  The Product is distributed in 
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, Jl. 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 
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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 in South Africa.  The 
Product is made available in Spain by Citigroup Global Markets Limited, which is authorised and regulated by Financial Services Authority.  29 Jose Ortega 
Y Gasset, 4th Floor, Madrid, 28006, Spain.  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 and regulated by Financial Services Authority.  This 
material may relate to investments or services of a person outside of the UK or to other matters which are not regulated by the FSA 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 regulated by Financial Services Authority.  
Pursuant to Comissão de Valores Mobiliários 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://www.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 may have been distributed simultaneously, in multiple formats, to the Firm's worldwide institutional and retail customers.  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. 
With the exception of our product that is made available only to Qualified Institutional Buyers (QIBs) and other product that is made available through other 
distribution channels only to certain categories of clients to satisfy legal or regulatory requirements, Citi Research concurrently disseminates its research via 
proprietary and non-proprietary electronic distribution platforms. Periodically, individual Citi Research analysts may also opt to circulate research posted on 
such platforms to one or more clients by email. Such email distribution is discretionary and is done only after the research has been disseminated via the 
aforementioned distribution channels. Citi Research simultaneously distributes product that is limited to QIBs only through email distribution. 
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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. 
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