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Contents
This module is an introduction to Asset Swaps.
An Asset Swap combines the purchase or sale of a security with an interest rate swap.
The interest rate swap allows the investor to transform the cashflows of the Asset into a synthetic
Bond with more desirable risk / return properties.
We will look at the following ...
•

recap of Basic Swaps

•

Asset Swap definition

•

Par Asset Swaps vs market value Asset Swaps

•

Asset Swap examples
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Swap Recap
A simple swap can be looked at as 2 simultaneous loans (or Bonds)
Fixed Rate loan / Bond

Party B has lent the Notional Amount to Party A as a fixed rate loan
Thus Party A makes fixed rate interest payments to Party B

Floating Rate loan / Bond

Party A has lent the Notional Amount to Party B as a floating rate loan
Thus Party B makes floating rate interest payments to Party A

Notional
Notional

Start Notional Flows
Maturity Notional Flows

Fixed Flows
Coupon flows
Party A

Party B
Floating Flows
Notional
Notional

Each side of the swap is priced separately.
The value of the swap is the Net Present Value.

In a Cross Currency swap it is essential to include the Notional exchanges at Start & Maturity,
since these are real cashflows in different currencies.
In a Single Currency swap, it is still good practice to include Notional Exchanges, even when
they net to 0 in the common currency. This practice of always including Notionals facilitates
understanding of the value of each side as a loan, either fixed or floating.
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Asset Swaps
Frequently an investor will seek to buy a Bond and use a so-called Asset Swap to convert the coupons on
the Bond into a floating rate Note.
Coupons
Coupons
Swapper

Investor

Issuer

Libor + spread

Asset Swap

Underlying Bond

The coupons on the underlying Bond can range from simple fixed rate coupons up to any type of highly
structured coupon.
The Asset Swap allows the investor to convert the “yield” from the Bond into a spread over Libor.
At the same time, if the coupons in the Bond are contingent then the Asset Swap swaps out that risk,
so that the investor is only left with the minimal interest rate exposure implicit in a Floating Rate Note.
Often the investor will simultaneously purchase the Bond and enter the Asset Swap, which allows the
investor to hedge the Bond’s coupon risk immediately.
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Asset Swap Uses
The uses of Asset Swaps are many and varied. They include …
•

Asset Swaps allow investors to buy Bonds with high relative value and swap them into
synthetic Bonds with more desirable risk / return profiles.

•

Asset Swaps are used extensively by dealers in the secondary market.
Structured Notes can be bought and combined with an Asset swap to create a synthetic
floater which is then sold to an investor.

•

Asset Swaps can be used to hedge the risks inherent in a Structured Note.
An investor holding a Structured Note can use an Asset Swap to remove the interest rate,
volatility, and FX risks associated with the Note (they are “swapped out”)
However, the credit risk of course is not mitigated by this process.

•

Asset Swaps can be used by investors to express a view in the relative performance of
a particular Bond against swaps. For example, an investor who believes that a particular
Bond will “outperform” swaps can buy the Bond, and Asset swap into Libor + spread.
If the investor view is then realised and the Bond appreciates in price relative to the swap market
(so that the yield of the Bond falls faster / rises slower than the corresponding swap yields), the
investor can unwind the position for a profit. We will see an example later of how this is done.
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Asset Swap Example
As an example, consider the purchase of a 5yr semi-annual fixed coupon Bond with
•

coupon = 5.00% Semi

•

yield

= 5.50% Semi

To simplify matters we assume the Bond is purchased on a coupon date. Then we can quickly calculate
the Bond Price as …

Bond Pr ice =

2.50%
2.50%
2.50%
2.50%
1
+
+
+
...
+
+
= 97.84%
(1 + 2.75%)1 (1 + 2.75%)2 (1 + 2.75%)3
(1 + 2.75%)10 (1 + 2.75%)10

Assume now that the current swap rate is 6.00% Semi (vs 6m Libor)
If we construct the Asset Swap so that the fixed side of the swap replicates the Bond cashflows
(including the purchase price), we see that the Internal Rate of Return (IRR) of the fixed side will be
the Bond Yield of 5.50%. This IRR is 0.50% below the required IRR of the swap at 6.00%.
We can immediately conclude that to a very good approximation, the Bond flows could be asset swapped
into 6m Libor – 0.50% on the full Bond Notional
5.00% Semi

•

Bond Yield = 5.50%

•

Swap Rate = 6.00%

5.00% Semi
Swapper

Investor

Market

Libor - 0.50%

•

Spread

= - 0.50%
= Bond Yield – Swap Rate

Asset Swap

Underlying Bond
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Asset Swap Example
The analysis of the example assumed that we swapped the entire Face Value of the Bond into the
synthetic Floating Rate Note (ie. that the Libor leg Notional on the swap is 100% of the Bond Notional)
In fact the investor may decide to set the Notional of the Libor leg to be the Bond purchase price, in this
case 97.84% of the Bond Notional.
This distinction gives rise to the 2 basic types of Asset Swap
•

Par Asset Swap

the Libor leg Notional is the Bond Notional of 100.00%

•

Market Asset Swap

the Libor leg Notional is the Bond Price – in this case 97.84%

In both cases the fixed side of the Asset Swap matches the Bond cashflows of
•

Purchase Price

•

Coupons

•

100% Redemption

The only difference between Par and Market Asset Swaps lies in the size of the Notional
on the floating side.
We will look at both in detail …
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Par Asset Swap Example
Par Asset Swap
In a Par Asset Swap the investor swaps the entire Bond Notional (ie 100%) into Libor + Spread.
The fixed cashflows on the swap replicate the Bond cashflows. This means that the investor receives
the Bond Price from the swapper as part of the initial exchange. Since the investor simultaneously
invests the full Bond Notional of 100% in the floating side, the net outflow on the Settlement Date,
between the purchase of the Asset and the inception of the Asset Swap, is 100.00%.
Hence the name Par Asset Swap.
For the example we considered above, let us consider the detailed cashflows.
The investor will …
•

buy the Bond from market at 97.84%

•

“swap” the full Bond Notional of 100.00%
upfront with the swapper, but receive only
the Bond Price of 97.84% in the initial
exchange. This creates a net payment
of 2.16% from the investor to the swapper.

•

•

pay the 5.00% coupons on the 100% Bond
Notional over life and in return receive
Libor - 0.50% on the 100% swap notional.
re-exchange the 100% Notionals at the
Maturity of the Swap (no net cashflow)

100.00%
97.84%

100.00%
97.84%

5.00% Semi
5.00% Semi
Swapper

Investor
Libor - 0.50%
100.00%
100.00%
Settlement Date flows
Maturity Date flows
Coupon flows

Asset
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Par Asset Swap Example
Note that receiving the Bond Price from the Swapper at inception, while paying full coupons on the entire
Bond Notional over life, ensures that the fixed side of the swap has a yield (IRR) to the investor equal to
the Bond Yield of 5.50%.
Since the market Swap Rate (which is effectively an IRR) is assumed to be 6.00% vs Libor flat,
a 5.50% yielding fixed side equates to a floating side coupon of approximately Libor – 0.50%.
Daycount differences ensure that the spread not exactly 0.50% but very close to it.
If we net out cashflows in this example, we see the following net cashflows …
2.16%
This diagram shows that the net outflow for the
investor on the settlement date is 100% (Par).
If the Bond trades at a Premium (Price > 100)
then the investor would receive the premium
from the swapper on the settlement date.

97.84%

5.00% Semi
5.00% Semi
Swapper

Investor

Asset

Libor - 0.50%
100.00%

This would again ensure that the Asset Swap
fixed side had a yield equal to the Bond Yield.
Asset Swap
Once again the net initial outflow for the
investor would be 100%.

Underlying Bond

Settlement Date flows
Maturity Date flows
Coupon flows
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Par Asset Swaps
Let us look more closely at the cashflows in this Par Asset Swap example.
We consider …

•

Underlying Bond

•

Asset Swap Fixed Side

•

Asset Swap Floating side

Underlying Bond
97.84%
•

on the Settlement Date, the investor buys the Note for 97.84%

•

the investor receives full 5.00% coupons (no daycount
adjustment) on a semi-annual basis over life.

•

5.00% Semi
Asset

Investor

on the Maturity Date, the investor receives the 100%
Redemption
100.00%
100.00%
5.00% x 1/2
Settlement Date Price
Maturity Date Redemption
Coupon flows

97.84%

Note that the first coupon is a
full coupon even though there
is a stub period.

10

Par Asset Swaps
Asset Swap Fixed Side
97.84%
•

on the Settlement Date, the investor “borrows” 100% from
the swapper on a 5.00% fixed rate basis. The investor
simultaneously pays the Bond discount of 2.16% back to
the swapper in order to simulate a Bond sale at 97.84%

•

the investor pays the full 5.00% coupons over life

•

on the Maturity Date, the investor pays back the 100%
Notional to the swapper.

5.00% Semi
Swapper

100.00%

Asset Swap Floating Side
•

on the Settlement Date, the investor “invests” 100% with the
swapper on a (Libor – 0.50%) floating rate basis

•

the investor receives the (Libor – 0.50%) coupons over life

•

on the Maturity Date, the investor “redeems” the 100% floating
rate investment made with the swapper

Note that notional flows are included in the analysis in order to
facilitate the treatment of the Asset Swap as simultaneously a
fixed rate Bond against a Floating Rate Note.

Investor

100.00%
Libor – 0.50%
Swapper

Investor

100.00%

Settlement Date Flows
Maturity Date Flow
Coupon flows
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Par Asset Swaps
A comparison of cashflow diagrams shows how the Asset Swap converts the Fixed Rate Note into a
Floating Rate Note …
97.84%
5.00% x 1/2

100.00%
5.00% Semi
Underlying Bond

Asset

Investor
100.00%

97.84%

Asset Swap
97.84%

97.84%

5.00% Semi
Asset Swap Fixed

5.00% x 1/2

Swapper

Investor
100.00%

100.00%

100.00%
(L3 – 0.50%) x Days / 360

100.00%
Asset Swap Float

Swapper

L3 – 0.50%

Investor

100.00%
100.00%

Settlement Date Price
Maturity Date Redemption
Coupon flows
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Market Value Asset Swap Example
Market Value Asset Swap
In a Market Value Asset Swap the investor swaps the Bond Price (not the Bond Notional) into
Libor + Spread.
As in the Par Asset Swap, the fixed cashflows on the swap replicate the Bond cashflows.
The investor receives the Bond Price from the swapper as part of the initial exchange. This time however,
the investor simultaneously invests just the the Bond Price back to the swapper on the floating side.
Thus the net outflow for the investor on the Settlement Date is the Bond Price. Hence the name Market
Value Asset Swap.
This time the investor would …
•

buy the Bond from market at 97.84%

•

“swap” the Bond Price of 97.84% (not the
full 100% Notional) upfront with the
swapper (no net cashflow)

•

•

pay 5.00% coupons on the full 100%
Bond Notional over life and in return
receive Libor - m on the swap
notional of 97.84%
pay net 2.16% to the swapper at Maturity
(pay the Bond Notional to the Swapper,
and receive the swap notional of 97.84%)

100.00%
97.84%

100.00%
97.84%

5.00% Semi
5.00% Semi
Swapper

Investor
Libor - m
97.84%
97.84%
Settlement Date flows
Maturity Date flows
Coupon flows

Asset
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Market Value Asset Swaps
Let us this time look closely at the cashflows in the Market Value Asset Swap example.
We consider …

•

Underlying Bond

•

Asset Swap Fixed Side

•

Asset Swap Floating side

Underlying Bond
97.84%
•

on the Settlement Date, the investor buys the Note for 97.84%

•

the investor receives full 5.00% coupons (no daycount
adjustment) on a semi-annual basis over life

•

5.00% Semi
Asset

Investor

on the Maturity Date, the investor receives the 100%
Redemption
100.00%
100.00%
5.00% x 1/2
Settlement Date Price
Maturity Date Redemption
Coupon flows

97.84%

Note that the first coupon is a
full coupon even though there
is a stub period.
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Market Value Asset Swaps
Asset Swap Fixed Side
97.84%
•

on the Settlement Date, the investor “borrows” 100% from
the swapper on a 5.00% fixed rate basis. The investor
simultaneously pays the Bond discount of 2.16% back to
the swapper in order to simulate a Bond sale at 97.84%

•

the investor pays the 5.00% coupons over life

•

on the Maturity Date, the investor pays back the 100%
Notional to the swapper.

5.00% Semi
Swapper

100.00%

Asset Swap Floating Side
•

on the Settlement Date, the investor “invests” 97.84% with
the swapper on a (Libor – m) floating rate basis

•

the investor receives the (Libor – m) coupons over life

•

on the Maturity Date, the investor “redeems” the 97.84%
floating rate investment made with the swapper

Note that notional flows are included in the analysis in order to
facilitate the treatment of the Asset Swap as simultaneously a
fixed rate Bond against a Floating Rate Note.

Investor

97.84%
Libor – m
Swapper

Investor

97.84%

Settlement Date Flows
Maturity Date Flow
Coupon flows

15

Market Value Asset Swaps
Once again, a comparison of cashflow diagrams shows how the Asset Swap converts the Fixed Rate
Note into a Floating Rate Note …
97.84%
5.00% x 1/2

100.00%
5.00% Semi
Underlying Bond

Asset

Investor
100.00%

97.84%

Asset Swap
97.84%

97.84%

5.00% Semi
Asset Swap Fixed

5.00% x 1/2

Swapper

Investor
100.00%

100.00%

97.84%
(L3 – m) x Days / 360

97.84%
Asset Swap Float

Swapper

L3 – m

Investor

97.84%
97.84%

Settlement Date Price
Maturity Date Redemption
Coupon flows
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Market Value Asset Swap Example
We note that the margin m on the Market Value Asset Swap is not the same as the – 0.50% margin
calculated on the Par Asset swap.
The difference between the margins is that
•

in a Market Value Asset Swap the margin m applies against the Bond Price P
(in our example P = 97.84%)

•

in a Par Asset Swap the margin applies against the full 100% Bond Notional

We know that the value of the floating leg of an Asset Swap (of either variety) is simply
Float Leg Value = margin x Swap Notional x Ann01
where Ann01 = Present Value of an annuity of 1 basis point p.a.
occurring at the required frequency until Maturity
Clearly then, equating the 2 floating leg values leads to
Market Value Margin x Bond Price x Ann01 = Par Margin x 100% x Ann01
so that
Market Value Margin = Par Margin / Bond Price
Thus in our example …

m = - 0.50% / 97.84% = - 0.51%
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Bond Outperformance Example
Recall that Asset Swaps can be used by investors to express a view in the relative performance of
a particular Bond against swaps.
Suppose an investor believes that a particular Bond will “outperform” swaps (ie the yield of the Bond
will fall faster or rise slower than the corresponding swap yields)
The investor can then buy the Bond, and Asset swap into Libor + spread.
For example, we look again at the Asset Swap we did earlier. We suppose that the Swap Rate is 6.00%,
and the Bond Yield 5.50%.
The Bond Price is 97.84% and the Asset Swap spread will be 5.50% - 6.00% = - 0.50%
The net cashflows are then …
2.16%

97.84%

5.00% Semi
5.00% Semi
Swapper

Investor

Asset

Libor - 0.50%
100.00%

Asset Swap

Underlying Bond

Settlement Date flows
Maturity Date flows
Coupon flows
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Bond Outperformance Example
Suppose 1yr passes and the new market yields are
•

Swap Rate 5.70% (down 0.30%)

•

Bond Yield 5.10% (down 0.40%)

so the new Bond Price is 99.64%

The investor view has thus been realised, and the Bond has outperformed swaps. The investor could in
theory do a new “reverse” Asset Swap where they sell the Bond and use an Asset swap to synthetically
create a Libor liability where they pay a margin of
margin = Bond Yield – Swap Rate = - 0.60%
The “Liability Swap” cashflows would be …
100.00%
99.64%

99.64%

5.00% Semi
Swapper

Investor

Bond

Libor - 0.60%
100.00%
100.00%

Reverse Asset Swap

Bond Sale

Buyer

Settlement Date flows
Maturity Date flows
Coupon flows
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Bond Outperformance Example
In totality then the 2 trades would have yielded (on a net cashflow basis) ...
Initial
Asset Swap

2.16%

97.84%

5.00% Semi
Bond
Swapper

Investor

Purchase Date flows
Market

Coupon flows

Libor - 0.50%

Reverse
Asset Swap

0.36%

99.64%

5.00% Semi
Bond
Swapper

Investor

Sale Date flows
Market

Coupon flows

Libor - 0.60%

Net / net the investor has bought the Bond on Asset Swap at Libor – 0.50% and subsequently
sold the Bond on Asset Swap at Libor – 0.60%.
The investor is now square (having both bought and then sold the Bond) and there will be a profit
generated by this process of 0.10% p.a. over the remaining life of the Bond.
In practice of course, the investor would find it easier to simply unwind the original Asset Swap,
and this would yield the identical result of a 0.10% p.a. profit over the remaining life of the Bond.
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Disclaimer
This communication has been prepared by individual sales and/or trading personnel of Citigroup Global Markets Limited (CGML) or its subsidiaries or affiliates (collectively Citi). In the
United Kingdom, CGML is authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the Prudential Regulation Authority (together, the
UK Regulator) and has its registered office at Citigroup Centre, Canada Square, London E14 5LB. This communication is directed at persons (i) who have been or can be classified
by Citi as eligible counterparties or professional clients in line with the rules of the UK Regulator, (ii) who have professional experience in matters relating to investments falling within
Article 19(1) of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005 and (iii) other persons to whom it may otherwise lawfully be communicated. No other
person should act on the contents or access the products or transactions discussed in this communication. In particular, this communication is not intended for retail clients and Citi will
not make such products or transactions available to retail clients. The information contained herein may relate to matters that are (i) not regulated by the UK Regulator and/or (ii) not
subject to the protections of the United Kingdom’s Financial Services and Markets Act 2000 and/or the United Kingdom’s Financial Services Compensation Scheme.
All material contained herein, including any proposed terms and conditions, is indicative and for discussion purposes only, is subject to change without notice, is strictly confidential,
may not be reproduced and is intended for your use only. It does not include a number of terms and conditions that will be included in any actual transaction and final terms and
conditions are subject to further discussion and negotiation nor does it purport to identify all risks (direct or indirect). This communication is not a commitment to deal in any product,
offer financing or enter into any transaction described herein.
Citi is not acting as your agent, fiduciary or investment adviser and is not managing your account. The provision of information in this communication is not based on your individual
circumstances and should not be relied upon as an assessment of suitability for you of a particular product or transaction. It does not constitute investment advice and Citi makes no
recommendation as to the suitability of any of the products or transactions mentioned. Even if Citi possesses information as to your objectives in relation to any transaction, series of
transactions or trading strategy, this will not be deemed sufficient for any assessment of suitability for you of any transaction, series of transactions or trading strategy. Save in those
jurisdictions where it is not permissible to make such a statement, we hereby inform you that this communication should not be considered as a solicitation or offer to sell or purchase
any securities, deal in any product or enter into any transaction. You should make any trading or investment decisions in reliance on your own analysis and judgment and/or that of
your independent advisors and not in reliance on Citi and any decision whether or not to adopt any strategy or engage in any transaction will not be Citi’s responsibility. Citi does not
provide investment, accounting, tax, financial or legal advice; such matters as well as the suitability of a potential transaction or product or investment should be discussed with your
independent advisors. Prior to dealing in any product or entering into any transaction, you and the senior management in your organisation should determine, without reliance on Citi,
(i) the economic risks or merits, as well as the legal, tax and accounting characteristics and consequences of dealing with any product or entering into the transaction (ii) that you are
able to assume these risks, (iii) that such product or transaction is appropriate for a person with your experience, investment goals, financial resources or any other relevant
circumstance or consideration. Where you are acting as an adviser or agent, you should evaluate this communication in light of the circumstances applicable to your principal and the
scope of your authority.
The information in this communication, including any trade or strategy ideas, is provided by individual sales and/or trading personnel of Citi and not by Citi’s research department and
therefore the directives on the independence of research do not apply. Any view expressed in this communication may represent the current views and interpretations of the markets,
products or events of such individual sales and/or trading personnel and may be different from other sales and/or trading personnel and may also differ from Citi’s published research
– the views in this communication may be more short term in nature and liable to change more quickly than the views of Citi research department which are generally more long term.
On the occasions where information provided includes extracts or summary material derived from research reports published by Citi’s research department, you are advised to obtain
and review the original piece of research to see the research analyst’s full analysis. Any prices used herein, unless otherwise specified, are indicative. Although all information has
been obtained from, and is based upon sources believed to be reliable, it may be incomplete or condensed and its accuracy cannot be guaranteed. Citi makes no representation or
warranty, expressed or implied, as to the accuracy of the information, the reasonableness of any assumptions used in calculating any illustrative performance information or the
accuracy (mathematical or otherwise) or validity of such information. Any opinions attributed to Citi constitute Citi’s judgment as of the date of the relevant material and are subject to
change without notice. Provision of information may cease at any time without reason or notice being given. Commissions and other costs relating to any dealing in any products or
entering into any transactions referred to in this communication may not have been taken into consideration.
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Disclaimer
Any scenario analysis or information generated from a model is for illustrative purposes only. Where the communication contains “forward-looking” information, such information may
include, but is not limited to, projections, forecasts or estimates of cashflows, yields or return, scenario analyses and proposed or expected portfolio composition. Any forward-looking
information is based upon certain assumptions about future events or conditions and is intended only to illustrate hypothetical results under those assumptions (not all of which are
specified herein or can be ascertained at this time). It does not represent actual termination or unwind prices that may be available to you or the actual performance of any products
and neither does it present all possible outcomes or describe all factors that may affect the value of any applicable investment, product or investment. Actual events or conditions are
unlikely to be consistent with, and may differ significantly from, those assumed. Illustrative performance results may be based on mathematical models that calculate those results by
using inputs that are based on assumptions about a variety of future conditions and events and not all relevant events or conditions may have been considered in developing such
assumptions. Accordingly, actual results may vary and the variations may be substantial. The products or transactions identified in any of the illustrative calculations presented herein
may therefore not perform as described and actual performance may differ, and may differ substantially, from those illustrated in this communication. When evaluating any forward
looking information you should understand the assumptions used and, together with your independent advisors, consider whether they are appropriate for your purposes. You should
also note that the models used in any analysis may be proprietary, making the results difficult or impossible for any third party to reproduce. This communication is not intended to
predict any future events. Past performance is not indicative of future performance.
Citi shall have no liability to the user or to third parties, for the quality, accuracy, timeliness, continued availability or completeness of any data or calculations contained and/or referred
to in this communication nor for any special, direct, indirect, incidental or consequential loss or damage which may be sustained because of the use of the information contained
and/or referred to in this communication or otherwise arising in connection with the information contained and/or referred to in this communication, provided
The transactions and any products described herein may be subject to fluctuations of their mark-to-market price or value and such fluctuations may, depending on the type of product
or security and the financial environment, be substantial. Where a product or transaction provides for payments linked to or derived from prices or yields of, without limitation, one or
more securities, other instruments, indices, rates, assets or foreign currencies, such provisions may result in negative fluctuations in the value of and amounts payable with respect to
such product prior to or at redemption. You should consider the implications of such fluctuations with your independent advisers. The products or transactions referred to in this
communication may be subject to the risk of loss of some or all of your investment, for instance (and the examples set out below are not exhaustive), as a result of fluctuations in price
or value of the product or transaction or a lack of liquidity in the market or the risk that your counterparty or any guarantor fails to perform its obligations or, if this the product or
transaction is linked to the credit of one or more entities, any change to the creditworthiness of the credit of any of those entities.
Citi (whether through the individual sales and/trading personnel involved in the preparation or issuance of this communication or otherwise) may from time to time have long or short
principal positions and/or actively trade, for its own account and those of its customers, by making markets to its clients, in products identical to or economically related to the products
or transactions referred to in this communication. Citi may also undertake hedging transactions related to the initiation or termination of a product or transaction, that may adversely
affect the market price, rate, index or other market factor(s) underlying the product or transaction and consequently its value. Citi may have an investment banking or other commercial
relationship with and access to information from the issuer(s) of securities, products, or other interests underlying a product or transaction. Citi may also have potential conflicts of
interest due to the present or future relationships between Citi and any asset underlying the product or transaction, any collateral manager, any reference obligations or any reference
entity.
Any decision to purchase any product or enter into any transaction referred to in this communication should be based upon the information contained in any associated offering
document if one is available (including any risk factors or investment considerations mentioned therein) and/or the terms of any agreement. Any securities which are the subject of this
communication have not been and will not be registered under the United States Securities Act of 1933 as amended (the Securities Act) or any United States securities law, and may
not be offered or sold within the United States or to, or for the account or benefit of, any US person, except pursuant to an exemption from, or in a product or transaction, not subject
to, the registration requirements of the Securities Act. This communication is not intended for distribution to, or to be used by, any person or entity in any jurisdiction or country which
distribution or use would be contrary to law or regulation.
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Disclaimer
This communication contains data compilations, writings and information that are confidential and proprietary to Citi and protected under copyright and other intellectual property laws,
and may not be reproduced, distributed or otherwise transmitted by you to any other person for any purpose unless Citi’s prior written consent have been obtained.
In any instance where distribution of this communication is subject to the rules of the US Commodity Futures Trading Commission (“CFTC”), this communication constitutes an
invitation to consider entering into a derivatives transaction under U.S. CFTC Regulations §§ 1.71 and 23.605, where applicable, but is not a binding offer to buy/sell any financial
instrument.
IRS Circular 230 Disclosure: Citigroup Inc. and its affiliates do not provide tax or legal advice. Any discussion of tax matters in these materials (i) is not intended or
written to be used, and cannot be used or relied upon, by you for the purpose of avoiding any tax penalties and (ii) may have been written in connection with the
“promotion or marketing” of a transaction (if relevant) contemplated in these materials. Accordingly, you should seek advice based your particular circumstances from an
independent tax advisor.
Although CGML is affiliated with Citibank, N.A. (together with Citibank N.A.’s subsidiaries and branches worldwide, Citibank), you should be aware that none of the products
mentioned in this communication (unless expressly stated otherwise) are (i) insured by the Federal Deposit Insurance Corporation or any other governmental authority, or (ii) deposits
or other obligations of, or guaranteed by, Citibank or any other insured depository institution.
© 2014 Citigroup Global Markets Limited. Citi, Citi and Arc Design are trademarks and service marks of Citigroup Inc. or its affiliates and are used and registered throughout the world.

