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Summary and key words

The aim of this assignment is to be used as a complementary reference for students who are
getting in touch with equity derivative structuring for the first time and eagerly aim to
broaden its understanding in what | find an attractive limitless world of opportunities fitting
wide variety of needs. Derivatives structuring is about solving problems and meeting needs.
Those problems can range from hedging investment risk to speculate on movements. In this
assignment we have an overview on the main reference indices used for structured
derivatives to further on dedicate a deeper treatment to equity-linked structured products.

We touch on the main marketed variations and emphasize in its structure formalization
to have a better understanding of its potential return.

To conclude, the assignment contains an analysis on marketed structured products where
we infer in underlying hedging strategy and return profile.

Key words: structured product, equity, underlying asset, index-linked cash flow, exotic
options, participation rate, derivative firm.

Resum i paraules clau

L’objectiu del present treball es servir d’ajuda com una referencia complementaria per
estudiants que estan entrant en contacte per primer cop amb la estructuracié d’instruments
derivats que, amb entusiasme, busquen ampliar la seva comprensié sobre el que trobo un
inquietant mén amb possibilitats il-limitades per lidiar amb un ampli ventall de necessitats.
La prioritat es resoldre problemes i satisfer necessitats. Aquest problemes poden anar des
de la cobertura d’una inversié exposada a un determinat risc fins a finalitats especulatives.
Aquest treball inclou una visié general sobre els principals indexs de referencia susceptibles
de ser utilitzats en una estructura i una més metodica dedicada als estructurats
instrumentats sobre la renta variable.

Es presenta una aproximacio per a les principals variants comercialitzades i s’emfatitza
en Uestructuracio formal per assolir un millor enteniment del rendiment potencial de
’estructura.

Per a concloure, el treball conté un analisi de productes extrets del mercat on s’infereix
en les estrategies de cobertura i les seves implicacions en el perfil de rendibilitat.

Paraules clau: productes estructurats, renta variable, actiu subjacent, indexacio, opcions
exotiques, taxa de participacio, broker de derivats.
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|. INTRODUCTION

Derivatives structuring is about designing financial instruments to solve financial economic
problems. The problems that derivatives may solve are unlimited. Derivatives can be used to
manage exposure to large variety of risks, enhance yield or reduce funding costs. In addition,
derivatives can also be used to exploit the tax, accounting and regulatory environment. Although
the theoretical pricing and hedging of derivatives has been dealt with in a large number of
working papers, articles and books, surprisingly little has been written about the structuring and
practical application of derivatives.

This emphasizes the derivatives structuring is first and foremost financial architecture and
not financial engineering, The financial engineer only comes in when the structuring process
yields products that the derivatives firm has not traded before. Given the enormous progress
which financial engineer have made over the last decade, however, must structuring nowadays
can be done without having to fall back to a financial engineer.

Throughout the assignment we approach matters from both end-user’s perspective and the
derivatives firm, including in the latter any form of intermediary. The aim of this assignment is
to serve readers with a source of information providing them with a general understanding of
derivative structuring. Moreover, although it contains an overview on other kind of reference
indices and a thorough treatment of the equity-linked structures, the approach advocated works
for any type of derivative irrespective of the reference index used.

This assighment is made up of three parts. In the first part, which covers chapter two, we
introduce the general framework of structured products, where we talk about the fundamentals
of structured products emphasizing on its malleability and indubitable capacity to respond to
wide variety of risks. Further on, we turn to the explanation of the different reference indices
used when structuring products. Among them we find fixed income links, commodity links, FX
links, credit derivative links and another generation of structures based on securitization that
due to its increasing importance raises name to structured finance.

In chapter three we discuss index-linked cash flows. This chapter provides an overview of
most of the cash flows structures that are around nowadays. It deals with various rights and
restrictions that can be found in derivatives contracts. It is also studied how equity derivatives
can be used to tailor specific needs.

To conclude, the assignment counts with an analysis devoted to apply previously mentioned
structures to real-life marketed products. The study focuses on structure formalization and the
disaggregation of different components to infer on the overall hedging strategy. It aims to
achieve a complete grade of understanding of the risks the investor is exposed to.




Il. FUNDAMENTALS OF STRUCTURED PRODUCTS
2.1 DEFINITION OF STRUCTURED PRODUCTS

A structured product is a combination of financial instruments which in turn form together
a new investment product. According to the U.S. Securities and Exchange Commission (SEC),
the former' Rule 434 defines structured securities as

“Securities whose cash flow characteristics depend upon one or more indices or that have embedded
forwards or options or securities where an investor's investment return and the issuer's payment
obligations are contingent on, or highly sensitive to, changes in the value of underlying assets,
indices, interest rates or cash flows”

As it follows from the aforementioned definition, through what we may call financial
engineering, we obtain a new asset as a result of using the value generated by the volatility
of different types of derivatives on a wide spectrum of underlying assets that offer
alternatives to conventional stock and bond investments. These products are sometimes
referred to as non-conventional investments. They tend to be both more complex—and more
risky—than traditional investments, and often tempt investors with special features and
higher returns than offered by basic investments. These instruments are generally designed
for the Over the Counter (OTC) institutional investment market

Some examples of complex products include notes with principal protection and high-
yield bonds that have lower credit ratings and higher risk of default, but offer more
attractive rates of return. Complex products may use futures and options, as well as
complicated trading strategies, to achieve investment objectives.

Although these products may have attractive qualities, it is crucial to understand each
investment’s distinct features, risks and rewards

2.2 FEATURES OF STRUCTURED PRODUCTS

Structured securities, regardless the asset class, feature a certain common drivers that have
been instrumental in fuelling market activity over the past few decades - either cyclically
or continuously?. The traditional investor was used to invest in short-time horizon low-risk
assets with high profitability both nominal and real. The shift of this situation has pushed
clients to modify its investment habits accepting higher degrees of risk and longest

'Structured securities products are not currently defined in the federal securities laws.

2According to the Staff Summary Report on Issues Identified in Examination of Certain Structured Securities Products Sold to
Retail Investors published by the Securities and Exchange Commission on July 27th, 2011, for the full year 2010, the US
structured products market sold more than $45bn of products. By contrast, just shy $32bn in structured products were sold
during all of 2007, considered to be a good year.




timeframes. The situation previously described lead to a raising trend from entities to seek
for the solution that allow to fulfill new client desires.

The strategic solution was carried away by the commercialization of a new wide range of
products with clearly different financial features. The variety and complexity of the
structure products is huge. Financial entities can define differential strategies based on the
effectiveness of original designs, allowing the proper portfolio diversification attending to
geographical issuance, sectors, industries or financial instruments used. The variety
composes a key factor easing the implementation of specific attraction and loyalty strategies
towards the client, as they allow to predetermine different risk-profitability profiles
specifics to each segment. It also provides issuers with higher and safe financial margins as
a consequence of replacing the traditional term deposit and transferring derivative-based
exposures in funded forms to avoid counterparty risk exposure.

From the client’ point of view, these imply new tailored ways of accessing to asset
exposure in unique forms, with asset references, maturities, currencies, leverage, and
coupon/principal payments customized to meet individual requirements, as well as to
contribute to achieve a better portfolio diversification. This products also allow investors
that are not permitted to deal directly in derivatives to replicate the risk/return profile via
securitized structure, and creates an efficient mechanism to purchase an entire portfolio of
assets through a single transaction. They usually provide the client with some downside
protection (if not full, such as principal-protected class, one of the most demanded one).
Unfortunately, and derived for its complex and wide structures, this limitates the ability to
be traded at secondary markets and therefore they are illiquid to some extent. Furthermore,
the lack of transparency in the pricing and, in many cases, given the sophisticated structure
together with the poor financial culture, the client itself is not able to infer in the effective
risk the products entail.

The natural building blocks of the derivatives structure are cash flows: payments from
one counterparty to another. Broadly speaking, a cash flow is characterized by the amount
to be exchanged and the date on which the exchange takes place. With respect to the
amount we can distinguish between fixed and index-linked. A fixed cash flow concerns the
exchange of a prefixed amount. With an index-linked cash flow the amount to be exchanged
is not fixed in advance but depends on the future values of one or more variables, these are
the underlying assets or the so-called reference indices. Since the future values of these
reference indices are unknown in the present, index linked cash flows are inherently
uncertain.

When structuring derivatives the first question to ask is what the relevant reference
indices are. In other words, what the relevant risk factors for the problem are. The most
popular reference indices to link cash flows to are therefore market prices, such as stock
prices and indices, bond prices, interest rates, exchange rates, commodity prices, credit




ratings and the occurrence of a default or credit event. Even so, other indices are used when
referenced structured products such as the occurrence of an earthquake hurricane or the
accumulated temperature and rainfall.

Events like the last ones are not real indices in the sense that they take on all kinds of
values over time. We can, however, treat them as such by assigning them a value of 0 of the
relevant event does not occur and a value of 1 if it does. Therefore, there are basically
indices which can take a whole range of possible values and indices which can take only two
values. The latter can be referred to as digital indices.

Having identified the relevant payment dates and reference indices, the next step is to
link the cash flows on these dates with these indices, and package all the cash flows into a
single contract.

2.3 TYPOLOGY OF STRUCTURED PRODUCTS

The variety is boundless. So is the complexity. Nevertheless, structured products can be
classified in many ways, according to different variables. One of the most recurrent
classification consists in the guarantees offered to the investor. Within this classification,
we find the principal-protected products, which secures the refund of the nominal invested
and just compromises its future returns. The basic structure of principal-protected products
incorporates options that implies restricting the overall risk, as illustrated in figure 2.1.

Initial value Uncertain profitability Unknown
Strategies with Spread Commercial margin
options
Income-fixed Certain return Kn U,\"f" from the
assets: . begining
Notes, commercial Principal guaranteed )
papers, Deposits, Clozed risk.
Bonds, eic.

Figure 2.1. Principal-protected structured product construction scheme.

Source: compiled by author

On the other hand, we find those products that do not offer a guarantee over the
principal, thus it is partially guaranteed. In these instruments the investor puts at risk the
face value of the investment and therefore these are products that offer higher return
expectations. Within this category we find the well-known so-called structures reverse
convertibles, where the investor receives a fixed above-the-market yield in exchange for
assuming the risk of receiving the face value of their investment in shares of a particular
company at a price return preset at the time of their subscription. The underlying basic




structure is selling options, which involves taking an unlimited (up to the capital invested)
risk of loss.

Secondly, we can distinguish them according to how the structure’s returns are
distributed. Within this category we find structures with implicit yield (zero-coupon), where
the fixed or variable profitability is settled once upon the maturity of the product, without
no intermediate cash flows alongside the operation. Other structures offer explicit yields in
form of fixed/variable flows with different temporal settlement frequencies (quarterly,
semi-annually, etc.). As well, both forms can take place together, making way to structures
with mixed yield, as part of the profits are received with periodicity (usually fixed) and the
other is received at maturity (usually variable).

Thirdly, they can be distributed according to the investor’s pursued objective. On the
riskiest side we find speculators, who seek to capitalize on the expectation of a certain
directional movement of an underlying asset. The investor bets towards a determined trend
assuming a higher risk. More moderated investors use products as a coverage, where the
objective is total or partial coverage of an existing risk in the investor’s portfolio. Others
look for products with tax advantages, where the aim is to fully adapt it to the current tax
legislation. Products with maturities higher than 2 years were launched with bullet payments
(principal plus any form of interest paid at maturity), taking advantage from the 40% taxable
base reduction over movable income. Spanish personal income tax legislation annulated this
reduction on 2007, but still contemplating the application for structured products issued
before 2006. As well, investors can look for portfolio diversification with different allocations
criteria.

Fourthly, products can be classified according to strategic typologies depending if it
directional, with a bullish market view of the underlying asset if the investor bets on the
upside, or bearish if the bet is for the downside; differential (spread), where the product
performance varies depending on a positive differential behavior of an asset over another
(i.e. Ibex-35 over Eurostoxx 50), regardless whether rates have risen or fallen; and
fluctuation ranges in the prices of market variables, as the construction of this products
combines the purchase and sale of call/put options, such as straddles. (Lamothe and Pérez,
2003)

Fifthly, and last, structured products can be divided according to the nature of the
underlying asset. Under this criteria, products can be classified as equity links, which will
be treated deeply further on; fixed income links; commodity links; credit derivative links,
relying on the payer’s creditworthiness; foreign exchange links; inflation links; insurance
links®, for instance on meteorology; and mixed as well, as a combination of any

3 For further information, consult Erik Banks book Synthetic and structured assets.




aforementioned classes. From now onwards we will use this criteria when inferring in any of
this category.

Alternatively, some authors usually distinguish among structured products of first,
second, third and fourth generation4. The first three have in common a number of features
where we can emphasize the fact of being created by an underlying swap operation, so that
the issuer rarely supports any of the implicit risks. Therefore, the issuer can design a
financial product that meets the specifications demanded by investors, without worrying
about the risk assumed, since it can be covered. Within these categories we find IFRN
(inverse floating rate note), IAN (indexed amortizing note) and SCN (synthetic convertible
notes), which can be found included in aforementioned categories. However, during 1955
begins to emerge a new type of structured financial products so sophisticated and so widely
used that authors starts to refer to structured finance. The objective pursued is basically
the same as the classic structured products: adapt the cash flows to the risk preferences of
investors. Among them we can find products arisen from the securitization such as ABS (asset
backed securities) or MBS (mortgaged back securities); credit derivatives such as CDS (credit
default swaps) or CSO (credit spread options); and hybrid financial products such as synthetic
CDQO'’s).

2.4 STRUCTURED FINANCE AND SECURITIZATION

Structured finance has become a major segment in the financial industry since the mid-
1980s. Structured finance is a broad term used to describe a sector of finance that was
created to help transfer risk using complex legal and corporate entities. This transfer of risk,
as applied to the securitization of various financial assets, has helped provide increased
liquidity® or funding sources to markets like housing and to transfer risk to buyers of
structured products; it also permits financial institutions to remove certain assets from their
balance sheets as well as provides means for investors to gain access to diversified asset
classes.

Securitization is a well-established practice in the global debt capital markets. It refers
to the sale of assets, which generates cash flows, from the institution that owns them, to
another company that has been specifically set up for this purpose, and the issuing of notes
by this second company which is an SPV®. The creation of SPV ensures that the underlying
asset pool is held separate from the other assets of the originator. This is done so that in the
event that the originator is declared bankrupt or insolvent, the assets that has been

4 1t is Juan Mascarenas, unlike other authors | have reviewed, who later introduces the fourth generation wrapping up those
created through securitization of a set of assets where risk-profitability is distributed differently among investors.

% In the United States, corporations like Fannie Mae and Freddie Mac are companies whose purpose is to expand the secondary
mortgage market through buying individual mortgages and pooling them into MBS allowing lenders to reinvest into more lending.
6 SPV stands for Special Purpose Vehicle. It is referred by other authors as SPE (special Purpose Entity) or SPC (Special Purpose
Company).




transferred to the SPV will not be affected. This is known as being bankruptcy-remote
(Moorad Choudhry, 2003). The process of securitization often involves credit enhancements,
in which a third party guarantee of credit quality is obtained, so that notes issued under
securitization are often rated as investment grade up to AAA-grade (S&P’s nomenclature).

Finally, the pooled underlying assets are separated into different tranches with different
features and therefore different returns. This is known as tranching, which refers to the
creation of different classes of securities (typically with different credit ratings) from the
same pool of assets. It is the system used to create different investment classes for the
securities created. Tranching allows the cash flow from the underlying asset to be diverted
to various investor groups. This is accomplished through the use of credit support
(enhancement), such as prioritization of payments to the different tranches.

Investor interest in the ABS market has been considerable from its market’s inception.
This is because investors perceive asset-backed securities as possessing a number of benefits.
Investors can diversify sectors of interest, access different risk-reward profiles derived from
the ability to tailor risk-return profiles and access sectors that are otherwise not open to
them. Figure 2.2 illustrates the process of securitization.

Originator
Asset Pool
(Mortgages, loans, etc) 4
Truesale| i Proceeds from sale of assets
i
]
SPV Credit
("Issuer"”) enhancement
4
Issue | ! Proceeds from sale of notes
]
!
i
Credit
Note structuring tranching p | Class"A" Notes (AMA) | ——
.‘...................................
Class "B" Notes (A)
(Class "C" Notes (BBB)
Figure 2.2. The securitization process. Class "D" Notes
(Equity or excess spread)

Source: Corporate bonds and structured financial products,
by Moorad Choudhry




2.5 FIXED INCOME LINKS

Fixed income structured products are the result of mixing the profitability of the zero coupon
curve and the financial value of the volatility on the future development of the interest
rates at a given time horizon. Multiple forms of derivatives can be used to provide higher
performance expectations. We will mention some examples of the most common fixed
income link structures.

One type of structure are structured deposits based on increase expectations of the curve.
This kind of deposits are rewarded at a variable interest rate referenced to a swap
performance. By using them, investors seek to capitalize on upturns in the positive slope of
the profitability curve. In general, it is recommended the use of floors to evade extreme
interest downturn situations. The duration of this instrument is usually close to zero, which
makes the structure’s market value not very sensitive to parallel shifts on the interest rate
curve. However, it is sensible to changes in the slope: an increasing slope would benefit the
investor, and a decreasing slope would have negative effects.

Another type of structured products are structures of dual deposit of debt or other assets,
which usually consists on a short term deposit with yield outperforming the market in
exchange of compromising to purchase public debt (can be used as well with private debt)
at maturity at a preset price and date.

Finally, we find structured deposits for market situations with positive slope. These are
structures that capitalize on positive interest curve slope, and inside this category we find
a variety that try to take advantage when interest rates are not expected to rise as much or
fast as expected. Figures inside of this category are inverse floaters, capped floaters,
collared FRN (floating rate notes), and so forth, which are out of the scope of this
assignment’.

2.6 COMMODITY LINKS

A commodity-linked note pays a return linked to the performance of a commodity (e.g.
natural gas or aluminum) or basket of commodities over a defined period. On the maturity
date, the note pays the initial principal amount plus return, if any, based on the percentage
change in the underlying commodity (or basket). Examples of this kind of structures could
be a principal-protected referenced to oil prices, where the profitability will depend on the
performance of the underlying.

7 For further information, consult Jakub Bankura’s paper What investors should look for in connection with structured notes
and when? An analysis of the performance of structured notes.




2.7 FOREIGN EXCHANGE LINKS

This type of note pays a return linked to a global foreign exchange (FX, commonly referred
as Forex) market. It is usually a short-term note that pays out a fixed minimum rate of
interest determined by the movement in foreign exchange rates over the life of the note.
On the maturity date, the note pays the initial principal amount plus return, if any. Inside
of this term, we also find dual currency notes. These types of notes provide an interest rate
on a short-term note in one currency (base currency) in return for accepting possible
repayments of the note principal in another currency (alternate currency). This product may
be suitable if you desire yield enhancement and exposure to either of the two currencies.
An example within this category would be a buffered principal-protected linked to EUR/USD
quotation. It is a fixed term deposit which return is referenced to the EUR/USD exchange
rate variation, in a way that if at the end of each year this rate lies within preset boundaries,
the investor will receive higher yields than if it invested directly in the underlying.

2.8 CREDIT DERIVATIVE LINKS

This structured products are linked to the zero coupon curve and to the financial value of
the credit risk derivatives of either the counterparty or to indexes of such risks as iTraxx®.
Principal events to consider when valuating credit derivatives are: default, cross-default,
convertibility, restructuring, bankruptcy, material adverse change. Which can be grouped
into three different categories (Lamothe and Pérez, 2003).

The first one, noncompliance in time or form of the obligations subscribed in the contract.
Even then, there is a grace period, usually approximated to two weeks, where the default
is potential: Failure to Pay’ is defined to be a failure of the reference entity to make, when
and where due, any payments under one or more obligations. If the situation is solved within
this period, credit event is deemed not to take place.

Secondly, market value decline of an asset derived from the worsening perception the
market has about the issuer creditworthiness. In this cases, the credit risk is considered to
be higher and so is the ability to reflect it in detriment of the price.

Finally, we find decreased in the issuer’s credit rating by a rating agency such as Standard
& Poor’s or Moody’s. This rating downgrades have a significant impact when it implies a rate
lower than investment grade™. The difference between the former one is that the value

8 iTraxx is the brand name for the family of credit default swap index products covering regions of Europe, Australia, Japan
and non-Japan Asia, constructed on a set of rules with the overriding criterion being that of liquidity of the underlying credit
default swaps (CDS), usually separated by regions and industries.

° Extracted from ISDA credit event definitions at http://credit-deriv.com/isdadefinitions.htm

10 This is, grades equal to BB and lower, according to S&P. For further information, go to
http://www.standardandpoors.com/spf/general/RatingsDirect_Commentary_979212_06_22_2012_12_42_54.pdf




decline is just perceived by the market participants and it is not officially recognized by
rating agencies.

Once different events are classified, we can distinguish between two cases of products
referring to the credit risk variable. On one side, credit linked notes are products that
include an option favoring the issuer where the investor assumes the third’s party risk of
default, different than the issuer. On the other side, we find basket credit linked notes,
where the underlying is not just one, but two or more, supported by a credit default swap
that is liquidated when any of these underlying assets incur in any credit event defined in
the contract (default, cross-default, and so on as mentioned earlier).

Regarding the valuation of credit derivative links, the main factors with notorious
influence are the own underlying market performance subscribed at the contract. To
estimate the value behavior of such contract we would need to use predictive statistics
models able to infer in the underlying’s issuer creditworthiness over time. The event of
credit defined in the contract, in this case the lack of specific valuation models depending
on the event makes it difficult to infer on how this variable affects the overall valuation.
Another relevant variable is the probability distribution time structure of default, given the
lack and not so homogeneous sample information (historic information). For last instance,
both parts are interested in knowing the so-called recovery rates: the portion of the total
that would be refunded in case of credit event. Related to this, other rates can be used,
such as one that reflects the amount subjected to default once the credit event has
occurred. Has to be mentioned that there is certain grade of correlation between previously
mentioned rates.

10



I1l. EQUITY LINKS
3.1 INTRODUCTION

Derivative structuring is about solving problems. These problems may take many different
forms. Corporate treasurers for example will always be on lookout for ways to reduce their
company’s funding costs, or to enhance the yield on short-term investments. In addition,
they may want to hedge or to speculate on movements in interest rates, exchange rates and
commodity prices, credit exposure, etc. Investment managers will be interested in reducing
the costs of exposure adjustments, hedging against or speculating on expected market
movements, and all forms of yield enhancement. In this chapter we introduce the general
framework to solve problems like these. However, the discussion is kept very general, to
further on focus on practical matters.

When analyzing the design of equity-linked structured products it is meaningful to infer
on series of technical variables present as expressed below. Before getting into deeper
treatment of the equity-linked structured products, we will have an overview on general
issues to consider when dealing with this kind of products.

The first problem is that the reference index may not be expressed in money terms. Stocks
do not present a problem, but this is not true for stock market indices which are just numbers
without units. To solve that problems we implicitly multiply non-money indices by a
monetizer. This is knows as monetization. For example, when the IBEX 35 index is at 11.350
we think of it as an amount of money, this is, 11.350 EUR. Although an index can be
monetized into any currency we like, most non-money indices do have a natural currency of
denomination, usually it corresponds to the origin of the firm’s stock it represents.

But sometimes it may not be denominated in the currency in which we want to get paid.
In other words, the index currency is different from the index currency. The solution is the
introduction of an explicit currency translator which converts the index into the payment
currency. The most common way to solve it is to use the spot rate at payment date. This is
not the only alternative though. Instead of it, we could convert the observed value of the
reference index using a prefixed exchange, the average exchange rate or the highest or
lowest exchange rate over the observed period, and the highest or lowest exchange rate of
the prefixed rate and the spot rate on the payment date. Note that when translating the
index currency is different from the payment currency, the variations depend on stock prices
and exchange rate movements.

It is important to note that when it comes to multiplication and currency translation every
component cash flow in the package with its own multiplier and currency translator.

Another problem concerns the size of the cash flow. A cash flow equal to the value of the
reference index will typically only be small, especially when the index is expressed as a
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percentage. To solve this, we can simply multiply the index value by a fixed multiplier. For
example, instead of a cash flow equal to the value of the IBEX 35, we could talk about a
cash flow equal to 10 or even 250.000 times the index value. The multiplier can be a prefixed
number or in special cases a complex function.

3.2 STRUCTURE INSTRUMENTALIZATION

Knowing how to link cash flows to reference indices, we are ready to get into the
instrumentalization. Wrapping up, we first identify the relevant reference indices and
payment dates. Subsequently, we hook up the cash flows on those payment dates with the
reference indices, and package all cash flows into a single contract. Although there is a huge
variety in the problems that derivatives structures are confronted with, the resulting
solutions can be classified into two different groups: index linked notes and forwards and
swaps.

A very common problem is what to do with a temporary (maybe long-term) cash surplus.
One solution is to pay the cash flow to some counterparty in return for a single payment by
that counterparty in the future. This is known as buying a zero-coupon note. With a
traditional zero-coupon one counterparty pays the other an amount the size of which is fixed
in the present. The coupons paid on a note are traditionally seen as a compensation for the
use of capital, while the redemption payment constitutes the return of that capital to the
lender. By buying a note an investor acquires the right to a stream of cash flows. These cash
flows perform both the task of compensating the investor for making his capital available to
the issuer of the note as well as repaying that capital.

With zero-coupons all future cash flows go one way, this is, one counterparty always pay
the other. But possibilities in finance are limitless. Often the best solution to a problem is
to trade one cash flow for another, sometimes getting rid of those unwanted or less desirable
cash flow and replace it with a more attractive one. This gives rise to contracts where both
counterparties pay each other. Such contracts are known as forwards. The payoff of a
forward contract consists of two future cash flows, one from each counterparty to another.
Under traditional forwards the payment dates of both cash flows are the same, one cash
flow is fixed and the other is index-linked (with forwards on interest rates, they usually trade
fixed amounts with variable ones linked to euribor). However, there is no reason why this
should be the case.

Sometimes one need to replace not just one but a whole series of future cash flows. It is
recurrent to think about a bank treasurer who funds at a floating rate but is used to pay at
a fixed one. Therefore he might be looking to exchange those index-linked payments he is
receiving for fixed payments (this could be as well the case if he funds at floating rates and
he believes interest rates will go up, he may be looking for fixed rate payments in exchange
of variable ones). Fortunately, this does not present a problem as the idea behind forwards
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can easily be extended into a multi-period base. This gives rise to contracts which are known
as swaps.

A swap therefore is a strip of forwards that oblige involved counterparties to exchange
cash flows on two or more future payment dates. Traditionally, as with forwards, swap
payment dates are equal for both ‘legs’; the cash flows in one leg are fixed and the cash
flows in the other leg are index-linked. Again, depending in the situation at hand, cash flows
may occur at different times and both legs of the swap may have index-linked cash flows.

All in all, derivative structuring is about packaging fixed and index-linked cash flows into
financial contracts to solve economic problems. Conceptually the procedure starts
identifying the relevant payment dates and reference indices, to later on link the cash flows
on the payment dates to the reference indices in such a way that the problem at hand is
solved. Additional rights and/or restrictions can be added if required, to finally ask the
derivatives firm to quote a price for the contract.

3.3 INDEX-LINKED CASH FLOWS
3.3.1 INTRODUCTION

So far we have looked at the formalities of the equity links. This has been just a
straightforward introduction to a wide complex world. From the bottom we find cash flows
which equal to the value of the reference index at some future date, the so-called vanilla
products. But there is more, vanilla cash flows can be combined into more complex cash
flows using a number of operations in any combination one sees fit. First, we can structure
cash flows which are equal to the sum of two of more cash flows. An investor might, for
example, be interested not so much in a cash flow equal to the value of a single stock as in
a cash flow equal to the value of a portfolio of ten different stocks. We can also structure
cash flows which are equal to the difference between two cash flows (spread strategies) or
to the product or ratio of two cash flows. Another recurrent possibility is to structure cash
flows that equal the highest or lowest of two or more cash flows.

Much of the secret of derivatives structuring lies in the construction of the index-linked cash
flows. This chapter therefore provides an overview of the most popular index-linked cash
flows used in derivatives structuring. It is not a complete overview, as it is meant to give
the reader a general flavor of some of the more popular possibilities. Apart from discussing
many index-linked cash flows qualitatively, we will also discuss one or more formal
expressions for each cash flow.

Formalization is always given special treatment as it will eventually embody a contract
specifying how the payoff will be calculated. A formal expression does so much more
precisely and efficiently than written text.
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3.3.2 ASSUMPTIONS AND NOTATION

Unless stated otherwise, we will assume that all cash flows are settled immediately after
the amount to be exchanged has been determined (note, however, that due operational
constraints in practice the size of an index-linked cash flow will have to be determined few
days before the payment date, as will be seen in the last chapter where we will analyze
already marketed structured products). Time will be determined in years. The present time
is denoted ad t=0 and payment date (maturity) is denoted by T. The value at time t of the
reference index is denoted as I:. In the case there is more than one reference index, we
differentiate then using superscripts. In the case it is needed to use exchange rates, the
number of units of payment currency one has to pay for one unit of non-payment currency
at time t is denoted as E:. All reference indices are assumed to be at 100 and pay no
dividends. The issue size or notional amount of a note is denoted N. The number of shares
in the reference index that an amount N buys is denoted M (N/I,,). All notes are assumed to
be issued at par (issue price equal the notional amount) to ease return calculations.

As well, for simplicity we will assume that the distributor and the issuer of the note are
one and the same. Keep in mind, however, that in practice is it not just banks that issue and
distribute equity-linked notes.

3.3.3 VANILLA INDEX-LINKED CASH FLOWS

As discussed earlier, a vanilla index-linked cash flow is a cash flow equal to the value of the
reference index on the payment date. For example, a cash flow equal to the EUR value of
the IBEX 35 index one year from now. Formally, this means we now have a cash flow equal
to

CFT:MXIT

This cash flow depends linearly on the index value. A higher (lower) value of the reference
index will produce proportionally higher (lower) cash flow. If the reference index’s natural
natural currency of denomination was not the currency in which we wanted to get paid',
and we converted the index currency at the exchange the exchange rate on the payment
date, the cash flow would become equal to

CFT=MXETXIT

Where E denotes the exchange rate. This expression shows that the cash flow now varies
with the reference index as well as the exchange rate. The cash flow is higher the higher

" Note that if we translate an index in a currency in which we want to get paid, different that the natural index currency, we
are implicitly using a fixed exchange rate.
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the index and the higher the exchange rate. This is known as composite cash flow. If we did
not want the cash flow to depend on the exchange rate we could convert the index currency
at a prefixed rate, yielding a quantoed index-linked cash flow. If we used the t=0 exchange
rate to do so, we would end up with a cash flow equal to

CFT=MXE0XIT

In the above expression time T plays a double role. It not only denotes the cash flow
payment date but also the date the amount to be paid is determined. In other words, with
a standard vanilla index-linked cash flow the exchange takes place as soon as the amount to
be exchanged has been determined. It is also possible to delay the payment for a while by
fixing the amount to be exchanged some time before the actual payment date. In that case
we speak of an index-linked cash flow with delayed settlement. Formally, this means we
now have a cash flow equal to

CFt=Mx I, witht' <T

Where now T denotes the payment date and t’ denotes the date the reference index is
monitored to determine the amount to be exchanged at time T. Delayed settlement is not a
concept that is limited to vanilla cash flows. We can delay the settlement of any index-
linked cash flow. In equity derivatives delayed settlement cash flows are not very common.
In the interest rate area, however, delayed settlement is the rule and immediate settlement
the exception as the interest to be paid over some period of time is typically fixed at the
beginning of that period on the interest rate at that point of time.

Adding a knock-in or knock-out feature to a vanilla index-linked cash flow is no different
from adding one to a fixed cash flow. If we combined our index-linked cash flow with a
knock-out condition that said the cash flow would occur unless at one of the monitoring
points barrier variable was equal to or higher than a fixed barrier level H, we would get a
cash flow equal to

CFr =M XD X Iy
where

D=0,if 3jI; > H,

D=1,if Vi, <H

This is sometimes referred to as digitals or an asset-or-nothing. As with fixed cash flows,
a knock-out and an equivalent knock-in index-linked cash flow always sum to an ordinary
index-linked cash flow.
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3.3.4 BASKETS AND SPREADS

In many cases the problem to be solved does not depend on one single stock price or one
single stock market index, but on a number of them. Not many investors for example invest
all their money in one single stock or even in one single market. A common thing therefore
is to work out with cash flows equal to sums of stock prices or stock market indices. These
are referred to as baskets. With a total of N reference indices this creates cash flows such
as:

CFr =M' X I} 4+ M? X I[2+ -+ MN x IV,

where I} denotes the time T value of reference index i=1, 2, ...., N and the M’ terms are the
multipliers that come with each index in the basket. The above cash flow equals the sum of
N vanilla index-linked cash flows. Again, the size of the cash flow depends linearly on the
values of the reference indices. Higher (lower) index value produce a higher (lower) cash
flow.

Since we are simply talking about a sum of vanilla index-linked cash flows, currency
conversion is easily incorporated. Suppose the second and the N reference index were
denominated in a currency different from the payment currency. In that case we would first
convert them into the payment currency and then sum the resulting cash flows with the
others just as before. Converting at the time T exchange rate, this would yield a cash flow
of

CFr =M X I} X E}+ M? X I3 X E3 + -+ MN x I¥ x EV,

where EL denotes the exchange rate between the currency of i" index and the payment
currency at time T. To eliminate the dependence on these exchange rates we can quanto
both foreign indices in the same way as before for use any other form of currency translation.

Instead of only index-linked cash flows we could also include a fixed cash flow in the sum.
With a fixed amount plus an index-linked cash flow it is important, however, to note that by
itself the fixed cash flow does not imply a minimum value for the total cash flow. In some
cases, however, the index-linked part of the cash flow cannot be negative by its nature,
which produces the illusion of a minimum value where in some general terms there is none.

Instead of the sum we sometimes need a cash flow equal to the difference between two
reference indices. Such cash flows are referred to as spreads and can be formally expressed
as

CFr = M' x I} — M? x I
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For example, I' could be the price of a share of Telefonica and I* the IBEX 35 index and
the multipliers could be set such that M! x I} = M? x I2. In that case the above cash flow
would give us the outperformance of Telefonica relative to the IBEX 35 index over the period
from t=0 to t=T.

As with sums, we do not need to restrict ourselves to vanilla cash flows. We can use any
cash flow we want, including fixed cash flows. When working with a fixed and a vanilla index-
linked cash flow a special case arises when the fixed cash flow is set equal to the present
value of the reference index of the vanilla cash flow. In that case we speak of a long change
and a short change, depending on whether it is expected to rise or to fall. The long change
can be expressed as

CFT = M X (IT _10)
And the short change as
CFT = M X (10 _IT)

Instead of calculating the change from the present value of the reference index one may
also use the index value on a later date. This means replacing Iy by the delayed settlement
cash flow I,s, in which case we speak of a forward-starting long or short change.

3.3.5 RATIOS AND PRODUCTS

Sometimes we need a cash flow that expresses the magnitude of one reference index relative
to another. This means we have to divide two cash flows. Assuming both cash flows are
vanilla index-linked cash flows, this means we have a cash flow equal to

When calculating this cash flow we first monetize, currency translate (if necessary) and
multiply the values of both reference indices. Dividing money amounts, however, produces
a number without unit and also takes the biggest part of the multipliers out. We therefore
need to re-monetize and re-multiply the resulting ratio. This re-monetization is just a
formality, however, as all the relevant monetization and currency translation will have been
done before the calculation of the ratio. We therefore always monetize rations into the
payment currency.

Instead of both component cash flows being index-linked, one of them could be fixed. We
could for example create a cash flow equal to the value of the reference index at time T
divided by the value of the same index at t=0. We could use this as a measure for the change
in the reference index over the period from t=0to t=T. A ratio higher than one would indicate
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the index had gone up and a ratio lower than one that it had gone down. This is known as
wealth ratio. This also shows that when both component cash flows are index-linked they
need not necessarily be linked to different referent indices.

At other times we may need a cash flow equal to the product of two other cash flows.
This would produce a cash flow equal to

CFr = (M* x I}) x (M? x I%)

Note that with a cash flow equal to the product of two other cash flows both cash flows have
to be index-linked, because if one was fixed it would just be a change of multiplier.

3.3.6 BEST-OF AND WORST-OF

The attraction of derivatives structuring is in large part due to the possibility of creating
cash flows equal to the highest or lowest of two or more other cash flows, often referred to
as the best or the worst, respectively. Although the terminology is very common, it can be
somewhat confusing at times since what is best (worst) for one counterparty is worst (best)
for the other. Suppose we had two cash flows; a fixed amount K and a vanilla index-linked
cash flow. Taking the highest of these two can formally be written as

CFr = Max(K,M X Ir)

If the index on the payment date is such that it yields an index-linked cash flow larger
than K this cash flow is identical to a vanilla index-linked cash flow. However, for index
values that produce an index-linked cash flow smaller than K this cash flow is identical to a
fixed cash flow equal to K, offering the investor a minimum predetermined return. Taking
the lowest of the two cash flows can be expressed as

CFy = Min(K,M X I)

If the index-linked cash flow is larger than K this cash flow is identical to a fixed cash
flow of K and equal to the vanilla index-linked cash flow otherwise.

There are no restrictions on the nature and number of component cash flows we can use.
If we had three vanilla index-linked cash flows and we wanted a cash flow equal to the
highest of these N, this could be denoted as

CFr = Max(M* x I}, M? x I%, ..., MN x I}

As before, every cash flow brings its own multiplier. When structuring a cash flow like
this we need to take care that the multipliers are chosen in such a way that the N component
cash flows are comparable in size. Suppose the reference indices were currently at
notoriously different values, and they were equally volatile. Using same multipliers for all N

18



components in that case will lead to cash to a cash flow equal to M* x [F where I} is the
reference index with the highest initial value among the others, thus the max operator would
be trivial from the beginning.

Note that contract with the best-of clause can be seen as floored and worst-of clause can
be seen as capped, but in this case we talk about index-linked cap and floor.

We can also use a fixed or index-linked cash flow with a knock-in or knock-out barrier to
set the cap or floor level. This would mean that the cap or floor would apply only if or unless
the barrier reached a certain level. Putting a fixed floor on an index-linked cash flow means
taking the highest of a fixed cash flow and the relevant index-linked cash flow. If we make
the fixed cash flow knock out when the index is equal to or higher than H, we end up with a
cash flow equal to

CFr = Max(D X K, M x I)
with
D=0,if 3jIj > H,
D=1ifVjlj<H

If the floor does not knock out, the cash flow would be identical to an ordinary best-of.
On the other hand, if the floor knocks out the cash flow would simply be equal to a vanilla
index-linked cash flow, leaving the investor without downside protection.

3.3.7 ARITHMETIC AVERAGES

A popular type of cash flow equal to the average of a number of index values over some
period of time. Such a cash flow is equal to the sum of a number of vanilla index-linked cash
flows with delayed settlement. Suppose that over some period of time we monitored the
reference index N times. A cash flow equal to the average of these N observations could in
that case formally be described as:

1
CFTzﬁx(M1><11+ M? x 1?2 + -+ MN x V)

where I; denotes the value of the reference index at the it"* monitoring point, i=1, 2,..., N,
and M;is the accompanying multiplier. Although every component cash flow can have a
different multiplier, in which case we speak of a weighted average, in most cases all
multipliers are the same. This means we can rewrite the previous formula as

N .
M Z r
CFr=2Xx (M + P4t V) = M x F,
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in which case we speak of an unweighted average.

Even with an unweighted average we still need to set the monitoring points. We
can determine the average over the full lifetime of the relevant contract, but this is
not always desired. The so-called average period is the period between the first and
the last monitoring point, may only cover the first part of the life of the contract,
the middle part or only the last part. In between the first and the last part. In
between the first and the last monitoring point we can scatter monitoring points any
way we want. Usually monitoring is done on a daily, weekly or monthly basis, but
there is no reason why monitoring points should always be equally spaced.

Note that the number and location of the monitoring points is an important
determinant of the volatility of the average. When the number of monitoring points
is increased the average becomes less volatile.

Thanks to the presence of a large number of component cash flows, if we wanted
to floor or cap a cash flow equal to the average there are various alternatives
available. Apart from flooring or capping the average as a whole, we can floor or cap
every component cash flow separately. With every component capped at the same
fixed level K this yields a cash flow equal to

N ,
2o Min(K, I;)
N

CFT=MX

This is only one of the possibilities though. We could cap different component cash
flows at different fixed levels, or instead of fixed cap we could introduce index-
linked cap levels. An interesting variation occurs if we cap every component at a
factor times the value of the average to date. In that case we would end up with a
cash flow equal to

ZN_ Mln(ﬁAl, Il)
X =1

CF, =M
T N

Where A;jdenotes the average index value over the first i monitoring points and 8 is
a constant. In a way the average is restricting its own behavior here.

3.3.8 MOVING BEST-OF AND WORST-OF

Cash flows equal to the highest or lowest of a number of reference index values over some
period of time can also be very useful in derivatives structuring. Like averages, cash flows
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like these are made up of a number of vanilla-index linked cash flows with delayed
settlement. Instead of taking the average, however, this time we take the highest or the
lowest. Assuming all component cash flows have the same multiplier, a cash flow equal to
the highest of N subsequent index values can formally be written as

CFT =M X Max(]l,lz, ""IN)
The expression for the lowest index value is similar and is given by
CFT =MX Min(]l,lz, ""IN)

Cash flows equals to these can be interpreted in the same way as the highest or lowest in
general: at maturity the receiver or payer chooses one cash flow from a set of vanilla index-
linked cash flows which equal the reference index values at a number of points in time.

The variations found are similar to those found in averages. The so-called lookback
period. This is the period of time between the first and the last monitoring point. The longer
the lookback period, the more opportunity we have to observe an extreme high or low index
value. Within the lookback period monitoring can be done daily, weekly, monthly or anything
else, with the monitoring points equally or not equally spaced. As well, the more often we
monitor the index, the more likely we are to find an extremely high or low index value.

3.3.9 PIECEWISE LINEAR CASH FLOWS

A vanilla index-linked cash flow has a linear relationship with the value of the reference
index on the payment date. We can also structure cash flows which have other functional
relationships with the index value at maturity. A very popular alternative is a piecewise
linear functions. With a piecewise linear cash flow the size of the cash flow is a fragmented
function of the index value.

When dealing with piecewise linear cash flows we have to decide on issues like the
number and location of the changes in the slope, this is, the values of Ir where the
participation rate'? changes, and the participation rate among fragments, this is, the slope.
Clearly, this allow a lot of variation.

3.3.10 CLIQUETS

Sometimes it is advantageous to see the change in the reference index over a longer period
of time as the sum of the index changes over a nhumber of subsequent shorter periods. So-
called cliquet cash flows are equal to the sum of the floored, capped or collared" changes

2 The participation rate indicates the product’s level of exposure to changes in the price of the underlying and represents, in
essence, how leveraged the return is.
'3 Simultaneously capped and floored.
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over a number of subperiods. Assuming all component cash flows have the same multiplier,
a 5-year floored cliquet cash flow which accumulates the index changes on a yearly basis
can be expressed as

5
CFr =M xz Max(F, I; — I;_1)
i=1

Where i counts the years from inception and F denotes the floor level. This cash flow is made
up of five parts corresponding to the five years until the payment date. Each year contributes
an amount equal to the change in the reference index over that year, floored at F.

If we also cap the yearly absolute returns we get a cash flow equal to

5
CFr=Mx Z Max(F, I; — I;_1,C)

=1

where C corresponds to the yearly cap level. In this case, every year’s contribution is equal
to the index value of the year but never less than F not more than C.

Looking at the above formulas, we see that with cliquet cash flows we have to decide on
a series of variables such as the number of subperiods, the level of floors and the level of
caps.

The more subperiods we introduce, the higher the cash flow can become as there is more
opportunity to collect contributions. With respect to the floor and/or cap it is important to
note that flooring and/or capping the contributions of the individual years is different from
flooring and/or capping the whole cash flow at once.

3.3.11 HAMSTERS

Adding a number of digitals may produce very interesting cash flows. For example, it allows
us to create cash flows the size of which depend on the number of days, weeks or months
the reference index spent within some particular range. For every period that the index did
not get out of the range we would add something to the size of the cash flow. Since cash
flows like these grow bigger the more time the index spends within the range, they are
called hamsters'™.

When dealing with piecewise linear cash flows we have to decide on the range inside of
which the hamster grows, this is, where the cash flows accumulates value. Therefore,
outside of it does not. The range can be fixed in advance but it can also be made to move

4 Other authors refers to them as corridor options, time trades or range accruals.
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over time and/or with the index. Another thing to determine is the elementary period, as
the hamster grows stepwise. Every elementary period during which the index does not
venture outside the range makes a contribution to the cash flow. If the elementary period
is a week we say that the hamster grows on a weekly basis. As mentioned before, every
elementary period the underlying value is within the boundaries, a contribution to the value
is made, and such contribution has to be determined from the beginning, yet it may be a
prefixed amount but it could also be made to move over time and/or with the index. Finally,
the monitoring points within the elementary periods where the underlying value is checked.

Note that it is possible to have only one monitoring point per elementary period. We could
for example let the cash flow grow on a daily basis and each day monitor the index only at
the close of trading™.

Suppose we set the lower range boundary at H' and the upper range boundary at H? to
create one-year hamster with weekly contributions of K. This means we would get a cash
flow equal to

52
CFy = ZD x K
i=1

Where
D =0,if 3jI; < H, or I; > H,,
D =1,if VjH, <I; < H,,

i counts the number of weeks and j counts the monitoring points within the week i. With
the above hamster there are 52 elementary periods of one week. With daily monitoring the
index would be monitored five times per week. If at all five monitoring points the index was
inside the range, the relevant week would contribute an amount K to the cash flow at least
once, the week would made no contributions.

The above description makes it clear that the hamster is nothing more than the sum of
52 digitals. Every one of these digitals has an American double knock-out barrier feature
which covers a one-week period and, if alive, pays an amount K at time T. The first digital
barriers covers the first week, the second digitals barrier covers the second week, etc. Note
that its digital has the same multiplier, this is that different weeks may contribute different
amounts to the final cash flow.

15t is worth noting that it is irrelevant that the index value fluctuates outside the range as long as it is inside during monitoring
points.
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Since there are so many different types, there are also a lot of different types of hamster.
One distinction is between in-range hamsters and out-range hamsters. Contrary to the
hamsters discussed so far the latter only pay when the index is outside the range. In range
and outrange hamsters are each other’s mirror image in exactly the same way as knock-in
and knock-out digitals are, while out-range hamsters are sums of equivalent knock-in
digitals. We will concentrate on in-range hamsters.

Another distinction is between straight hamsters and reverse hamsters. The former build
up the cash flow over time, while the latter build down the cash flow over time. Reverse
hamsters start off with a fixed amount and make deductions for elementary period the index
is outside the range. In other words, a reverse hamster is a fixed amount minus straight out-
range hamster. Note that the amount at the start did not necessarily be equal to the total
number of elementary periods times the contribution. If it is lower, however, the cash flow
may become negative.

So far, the contribution outside the range has been equal to 0. We can, however, also
create a hamster where the contribution outside the range is negative instead of 0. Such a
give-and-take hamster would pay a positive give amount for every elementary period the
index was in the range and a negative take amount for every period it was outside the range.
Basically, this is a combination of an in-range hamster with a positive elementary
contribution and an out-range hamster with a negative elementary contribution. Again, this
structure allows for a negative cash flow as the hamster may take more than it gives. The
index may spend more time outside the range than inside, and even if not the elementary
take amount may have been set higher than the elementary give amount.

Another possible variation is the so-called multiple range hamster. Instead of a binary
payment structure, this hamster has a more detailed range structure where different
amounts are paid in different ranges. A layered pay-out structure means choosing and error
range a less narrow range (containing the narrow range). When the reference index stays
within the narrow range, the highest contribution is paid. If the index gets out of the narrow
range, but stays within the less narrow range a lower contribution is paid. If the index comes
outside the less narrow range there is no contribution. This is also referred to as a wedding
cake structure.

Normally the range boundaries will be chosen not so far apart. If the range is very wide
the probability that the index escapes from the range will be very small, which defeats the
purpose of constructing a hamster. What can be done, however, is set the upper range
boundary equal to infinity, or the lower range boundaries equal to 0. In the first case the
relevant range is the outcome space above the lower range boundary, and in the second
case it is the space between the upper range boundary and zero. We call this a one-sided
hamster.
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One problem with the above hamsters is that the range is fixed in advance. It therefore
only takes one jump of the reference index to essentially kill the hamster, even if the index
stabilizes again afterwards. One solution is to periodically revise the location of the range
boundaries. We could for example maintain the same range width but relocate the range
such that the reference index started in the middle of the range again. In that case, the
range would more or less, follow the reference index. If the index suddenly jumped outwards
or downwards this would be corrected in the next range revision. Such a cliquet hamster is
the same as an ordinary hamster, but this time the knock out barriers are forwards-starting
instead of fixed in advance.

Using digitals with bivariate barriers we can extend the hamster concept to the case of
two reference indices and create bivariate hamsters. These pay a fixed amount for every
elementary period the two periods are within their boundaries. We can also combine in-
range and out-range hamster in such a way that the hamster only grows when one index is
within the range and the other outside of it. The variation s for bivariate hamsters are similar
as for univariate hamsters, but there are more of them.

3.3.12 INCOME-GENERATING STRUCTURES

All notes discussed so far pay investors a return on investment which heavily depends on the
index value at maturity and sometimes also on the path taken by the index to get there.
Instead of paying investors a higher return the more the index moves in the direction they
predicted, we simply pay them a prefixed amount. As a result, we no longer have return
profile graphs with upward and downward sloping lines, but also horizontal lines.

So far we have dealt with notes that do not provide any intermediate coupon. To
accommodate this we can either introduce a fixed coupon or simply break up the payment
that the zero makes on top of the redemption of the principal and spread it over a number
of coupons that are paid during the life of the note.

Sometimes investors are seeking to balance current income with growth of capital. In that
case adding a small fixed coupon is often the easiest solution. Suppose a standard principal
protected bull note which we wanted to equip with a fixed annual coupon. This is easy to
arrange. One way is to let the bank pay the coupons to the investor while deducting those
payments from the coupons paid to the derivatives firm. Alternatively, the bank could pay
the derivatives firm the usual coupons while in return the derivatives firm would not only
pay the regular payment at maturity but also the desired intermediate coupons. The
derivatives firm would pay the coupons to the bank and the bank would pass those coupons
on to the holders of the note. At maturity the coupons paid during the note’s life are worth

T

Cr = Zeiri(N X R)

i=0
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where R denotes the coupon rate. By introducing intermediate coupons we are reducing the
amount of money available to buy options. As a result, the note’s participation rate will
drop. The relation is depicted in figure 3.1.

1,2

1
0,8
0,6
0,4
0,2

0
0,0% 1,0% 2,0% 3,0% 4,0%

Figure 3.1. Trade-off between coupon rate and participation rate for a vanilla bull note assuming no spreads
Source: compiled by author

No matter if the index rises or falls, investors still receive their coupons on top of the regular
note payoff. However, the introduction of non-zero coupons causes a significant drop in the
participation rate.

3.3.12.1 REVERSE CONVERTIBLES

Within income-generating structures we found a very popular variety first launched in 1993
known as reverse convertibles. These securities provide a predictable (preset), steady
income that can outperform traditional fixed income returns, even those of high-yield bonds
(junk bonds). These structured products consists in a coupon-bearing short-term note (up to
1-2 years) that is linked to the performance of a reference asset The structure is composed
by a debt instrument that pays and above-the-market coupon (usually monthly or quarterly);
and a derivative that gives the issuer the right to repay principal to the investor in form of
a set amount of the underlying asset, rather than cash, if the price of the underlying asset
moves below predetermined price, usually equal to the value at initial fixing date.

By buying a reverse convertible note, we are getting a yield-enhanced'® bond, but we do
not participate in any upside appreciation of the underlying asset. Instead, in exchange for
higher coupon payments during the life of the note, you effectively give the issuer a put
option on the underlying asset. Investors contracting these products are betting that the
value of the underlying asset will remain stable or go up.

16 According to the Swiss Structured Products Association (SVSP) classification of structured products.
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There are two structures to determine whether the investor will receive their original
investment amount or the stock. The basic structure consists in, at maturity, if the stocks
closes at or above the initial, 100% of the original investment is received. If the stock closes
below the initial price, a predetermined number of share is delivered. This means that the
investor will end up with shares that are worth less than the original investment. On the
other side, we find what is known as knock-in structure or barrier structure, where the
investor receive either the entire initial investment or shares of the underlying stock at
maturity. With this structure, though, the investor is benefited from some downside
protection. Let’s have a closer look at the possible outcomes according to the performance
of the underlying asset.

Within the first scenario, the stock price i
never declines below the knock-in level but
ends below the initial price. In this case, .
there is a full return of principal in cash, " * ®
despite the decline in the price, plus any
fixed coupon payments that are independent
from the stock performance throughout the
life of the note.

Prica Dy Ore Maturity

Figure 3.3. Underlying performance for BRC
Source: FINRA webpage

>
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In the second scenario, the best case
scenario, the stock price never declines
below the knock-in level, and ends above the
original price. Therefore, the full return of
principal of cash takes place together with
any fixed coupon payments agreed, but there
Day Cre Maturiy Time still no participation in the increase in the

Figure 3.3. Underlying performance for BRC stock price.
Source: FINRA webpage
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According to the third scenario, the stock
price declines sometime below the knock-in !
price, an ends below the initial price. This
time, a predetermined number of shares of '
stock, worth less than the initial investment, . nialeiiinieiely’dininiate Wty q)
plus any fixed coupon payment is delivered. )

Sock A

Frica

Sometimes, depending on the issuer and the ol | G A :
product, if the stock price ends between the :
original price and the knock-in level, full E
return of principal in cash can be E
determined, however it is not usual. - “, -

Figure 3.4. Underlying performance for BRC
Source: FINRA webpage

Finally, the stock price can decline below
the knock-in level, but as long as it ends
o ) R . W L . above the original price, the investor

receive the amount invested in cash, plus
any fixed coupon payments. The outcome of
this performance is the same as in the first
and the second case. Note that as the
stock’s price declines, the value of the
option puts increase and it makes easier for
Oy e Moty e the issuer to provide the reverse convertible

Figure 3.5. Underlying performance for BRC holder with the subscribed coupons.
Source: FINRA webpage
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Generally speaking, the higher the coupon rate the note pays, the higher the expected
volatility of the reference asset. In turn, the more volatile the reference asset, the greater
the likelihood that the knock-in level will be breached, and the investor could receive less
than a full return of principal at maturity.
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IV. ANALYSIS OF STRUCTURED PRODUCTS
4.1 INTRODUCTION

The last part of this assignment is devoted to put into practice what has been written in
previously chapters to analyze the fundamentals of a structured product issuance. In it, it is
first described the main product features starting from a deep product understanding
followed by the structure formalization corresponding explanations about the affecting
variables, to further on discuss about the hedging strategy the issuer is likely to use and
concluding with the return profile.

Targeting of popular commonly-traded products with additional features to enrich the
structure analysis has been determinant. As well, it has been discriminated between already-
expired products to be able to conclude about the corresponding settlement. The term
sheets (or prospectus) used in this chapter can be found in annex one.

4.2 ANALYSIS OF A CAPPED 95% PPN ON THE STANDARD & POOR’S 500® INDEX IN
UsD

4.2.1 PRODUCT DESCRIPTION

A principal-protected note (hereinafter PPN) is a security that guarantees a minimum return
usually equal to the investor’s initial investment (the principal amount). These investments
are tailored for risk averse investors wishing to protect their investments while participating
in gains from favorable market movements. As it offers capital protection, investors
investing in these products expect upsides in the underlying asset with possibility of price
decline.

The PPN we have chosen is marketed by Clariden Leu AG, a private bank based in Switzerland
that was acquired and finally integrated at 2012 by Credit Suisse. . /(.

At the time the product was issued it counted with credit rates Clariden KQ Leu
within investment grade category, specifically Aa2 grade

according to Moody’s (low credit risk) and is subject to supervision of FINMA, the Swiss
financial market supervisory authority.

A favorable scenario to invest on these products is a downward trend of interest rates for
the term of the product. This is especially important when structures are built with long
time horizons. Investors present a strong bullish stock market expectations over time within
a scenario of low volatility with tendency to increase. The ideal scheme would take
advantage of those moments where the historical volatility of the underlying asset is above
the implicit volatility quoted at the time the product is built.
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Its issuance size is expected to be USD 5,000,000 with denominations of USD 1,000, a total
of 5,000 PPN. Specifically, it offers partial capital protection as it guarantees the refund at
maturity of the 95% notional amount. Hence, the floor rate is set at -5%. As well, an
additional feature is added to the product as it is capped at 160% of the initial fixing level,
meaning that the profitability cannot exceed a predetermined threshold. In this case, if the
performance of the S&P 500 increases more than a 60%, the investor will not participate on
it as it receives a return up to the 60% subscribed at the contract.

This product is issued at a 100% participation rate. That is, basically, that if the index
increases a 20%, investor will be responsible for the full 20%, otherwise, if the participation
rate was 150%, he will be responsible for the 30% (1.5 times the 20%).

As the note offers partial capital protection, it makes sense that the note is capped as it
is a trade-off game, where reduced risk exposure is compensated with reduced potential
gains. Another way to do so would be to get rid of the cap and set a participation rate lower
than 100%, which would make the note less responsive to underlying’s movements.

As shown in the final term sheet, it consists on a 5-years investment with bullet payment
and no intermediate coupons, issued at par value which is paid out the April 30" of 2010,
where the starting price level is fixed the April 23" when the 5 years start to run until the
April 24™ of 2015. At that date, the closing price is determined and the performance is
therefore locked in. Finally, redemption of the 95% capital invested plus the return according
to the underlying’s performance takes place the April 30" of 2015. It is illustrated for
simplicity in figure 4.1.

Subscription start Initial fixing date Final fixing date
16 April 2010 23 April 2014 24 April 2015
————— J.—————————————-L———————————————l"‘r——————————,——————————
I I ’ I
Subscription end Payment date Redemption date
23 April 2010 30 April 2010 30 April 2015

Figure 4.1. Investment lifecycle
Source: compiled by autor.

4,2.2 STRUCTURE FORMALIZATION

Principal protected notes are made of a fixed and an index-linked part, where the first is
guaranteed and the latter depends on the underlying performance.
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The fixed part is composed by a secured partial 95% redemption of the initial investment
at expiry. It can be formally written as N x (1+ f) where f is the floor rate and equals to
-0.05 deriving to a fixed bullet payment equal to N x 0.95.

Additionally, as part of the index-linked payoff, the investor will receive at maturity 100%
of the positive performance in percent of the underlying up to the cap. Therefore, negative
performances of the underlying are not to alter the 95% capital guaranteed and positive
performance is limited to the cap level, set at 160% of the initial index level.

The overall expression that gathers up both fixed and index-linked payments can be
expressed as follows

CFy = N X

. It =1
1+ f+ Max O,Mln(c,a 7 )
0

. It =y
0.95 4+ Max | 0, Min (0.6, i )
0

If we have a closer look, we see that at maturity, the cash flow the investor receives
cannot be below 95% neither above 1.55% of the notional amount, as shown in figure 4.2.

CFy = 5,000,000 x

Underlying's performance Structured note's return
100%

80%

60%

Return

40%
20%

0%

-40%  -30% -20% % 0% 10% 20% 30% 40% 50% 60% 70% @ 80%
-20%
Performance
-40%

Figure 4.2. Structured note’s return vs. underlying’s return
Source: compiled by author.

4.2.3 HEDGING STRATEGY

Principal protected notes are the result of combining zero coupon securities and the price
of options on stock or stock indexes. Some elements has to be taken into account when
dealing with this kind of products.

31



The interest rate used to update the implied cash flows will determine the price of the
structure until maturity. Principal protected notes offer redemption of the total or partial
capital invested at maturity. This can be achieved by acquiring public securities with expiry
equivalent to that of the structured product. More specifically, sovereign zero coupon notes
are perfect for this purpose. These kind of securities are issued by the government at
discount, and yield is derived from the differential of the price paid and the notional value
to be received at expiry. Sovereign debt is considered to be the safest investment, as it is
issued and backed by the government. In fact, it is often used as cost of opportunity because
it is deemed to be risk-free interest rate.

The price of the derivative used will have direct influence in the profitability of the
overall structure performance. After acquiring zero coupon bonds, the remaining money
(after deducting the profit margin taken by intermediaries) is used as a part of a strategy
with options. The money available to invest in options will determine the participation rate.

Vanilla European at the money (ATM, equal to the initial price of the underlying) calls
will provide us with unlimited profit potential. Given the amount to invest in options, the
higher the bid price the lower the participation rate. Since we already invested in zero-
coupon bonds, the participation rate has decreased considerably as the money available to
buy calls did so. That is the trade-off of securing the partial redemption of the principal. To
solve this, we can sell vanilla European put options to collect money to buy more calls aiming
to achieve the participation rate the issuer subscribed in the contract. Through writing puts,
we are capping our returns. That is the trade-off to achieve a higher participation rate. To
achieve the participation rate equal to 100%, the bank wrote puts with strike 1.6 times the
initial underlying price.

In this case, as the product offers a 95% principal redemption and the notional equals to
USD 1,000, the issuer has to pay back to the investor an amount totaling USD 950. With USD
5,000,000 to be placed in the market, at expiry the issuer is entitled to pay back USD
4,750,000. At the time this structured was launched, government issued 5-year zero-coupon
bonds of notional equivalent to USD 1000 at an average price of 82.930 (USD 829.30 per
bond), that after 5 years will be paid out, with no intermediate coupons, at nominal value
leading to annualized yields equivalent to 3.814%. At prevailing interest rates, the lump sum
to be paid at time t=0 equals to:

cp o NX(A-F) _ 4750000
7 @+nrT T (1+3.814%)°

= 3,939,175 USD

The bank therefore invests USD 3,939,175 in zero-coupon bonds to secure principal
redemption. From the remaining money the bank will take out an amount to cover its
commercial margin and the rest, together with the money collected by issuing puts, is used
to buy calls.
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4.2.4 SETTLEMENT

The return will be determined by the 5-year performance of the S&P 500 index. On April 23"
of 2010 the S&P 500 index closing price was 1,217.28. This is the origin value taken for
Lifecycle Events
24.04 2015 ) Final Redemption Cash
Flease be informed that the setlement will be cash according to the following terms: 155%
02.04.2012 Integration Clariden Leu AG into Credit Suisse AG

On April 2, 2012, Clariden Leu Ltd. has been integrated into Credit Suisse AG. The integration was completed
as a merger by absorption between Clariden Leu Ltd. and Credit Suisse AG, with Credit Suisse AG being the
absorbing entity. The documentation of products issued by Clariden Leu Ltd or its Nassau Branch, respectively,
prior to the merger date will not be adjusted. Therefore, you will still find documentation produced by Clariden
Leu Ltd. on this website. In the merger, all rights and obligations of Clariden Leu Ltd. in connection with its
structured products have automatically been fransferred by operation of law to Credit Suisse AG or its Massau
Branch, respectively.

reference. It is already monetized at a factor 1 times the index number and multiplier of
the cash flow has been set at the same factor as well. There is no need for currency
translation as it is expressed in USD, the domestic index currency. During the lifecycle of
the PPN there has been no significant events affecting the overall value of the structure.
Below is a list with information matter of interest for investors during the product’s lifecycle

At maturity, on April 24" of 2015 the final index closing price is 2092.83. In figure 4.3 it
is shown both the S&P 500 index and the structured note’s returns throughout the products
lifecycle. As we can observe, product’s return is 5 percentage points below the index
performance due to the initial downgrade to 95%, this is, that underlying’s return starts at
100% while structured product’s return does so at 95%. It is not true for periods where the

—S&P 500 — Structured note's return

200%
180%

160%

140%

Floor level Cap level

120% i
100% :
80% :
%, %, %
< Q <
) 2 )
% o %
Vg Vg s

Figure 4.3. Structured’s note return vs. S&P 500 performance
Source: made by author. Data extracted from S&P Dow Jones Indices LLC webpage
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underlying suffer downturns below its initial level and the floor level is reached but never
overstepped.

As the index exceeds the cap level at maturity, the investor is just responsible for the
60% increase and do not participate in upturns behind this limit. Taking this into account,
we can determine the cash flow at time T the following way

2092.83 — 1217.28
CFr = 5,000,000 x [0.95 + Max <0,Min (0.6, ))]

1217.28
CFr = 5,000,000 X [0.95 + Max(0, Min(0.6,0.7193))]

CFy = 5,000,000 x [0.95 + 0.6]

Thus, each investor will receive on April 30" of 2015 its 95% principal of USD 950 plus a 60%
return of USD 600 which amount a total of USD 1,550. As at the beginning the investor had
to disburse the full notional amount (it was not issued at discount), the 5-year return on the
structured note equals to 55% (an outstanding annualized 9.16%). Below in figure 4.4 is the
interannual S&P 500 variation during the structured’s lifetime, where we can observe the
return the investor would have earned if he decided to invest directly in the underlying,
either through index participations (with no participation on dividends) or through portfolio
replication.

Variation
Month Price Close Variation (including dividends)
04/2015 2085,51 10,70% 12,98%
04/2014 1883,95 17,93% 20,44%
04/2013 1997,57 14,28% 16,89%
04/2012 1397,91 2,52% 4,76%
04/2011 1363,61 14,91% 17,22%

Figure 4.4. Interannual S&P 500® Index variation
Source: made by author. Data extracted from S&P Dow Jones Indices LLC webpage
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4.3. ANALYSIS OF A BRC ON ROCHE HOLDING AG, SWATCH GRoOUP AG AND ABB
Ltp IN CHF.

4.3.1 PRODUCT DESCRIPTION

Barrier reverse convertibles (hereinafter BRC) have been introduced in the previous chapter.
To summarize, BRC provide the investor with outstanding high fixed coupons that do not
depend on the underlying asset or index basket performance during the investment lifetime.
Nonetheless, the investor is exposed to the possibility of receiving its investment in shares
if the underlying price decline below some level and ends up below the initial price. It differs
from vanilla reverse convertibles in the fact that these provide some downside protection
as redemption in shares will be additionally restricted to the possibility of reaching some
predetermined level (knock-in or barrier). Due to the barrier, the probability of maximum
redemption is higher; the coupon, however, is smaller than for a traditional reverse. In point
of fact, if the barrier is breached the product changes into a reverse convertible.

The BRC we have chosen is marketed by Credit Suisse, a
Swiss multinational financial services holding company with CREDlT SUISSE
three divisions including investment banking, private banking
and asset management, considered to be one of the world largest financial conglomerates".
At the time the product was issued, the issuer Credit Suisse has been rated A by Standard &
Poor’s, A by Fitch and A1 by Moody’s.

This kind of structures are based on selling put options, therefore they are subject to a
large degree of risk. A determinant factor favoring the success of the structure is to select
a basket of stocks with undervalued quotation, where analyst recommendations point
upwards, with positive and high correlation, and volatility with downward trend. Investors
investing in BRC expect small downturns or lateral movements.

Its issuance size is expected to be CHF 1,250,000 with denominations of CHF 1,000, a
total of 1,250 BRC. A 1-year BRC that provides investors with 6.50% annual return divided in
two semi-annual coupons that are irrespective of the development of the underlying.
Therefore, the potential return is limited. It is structured with a basket of three different
stocks: Roche Holding, Swatch group and ABB. As we commented before, it includes an
addition feature as it incorporates a knock-in clause at 75% of the initial fixing price, which
will determine the final settlement. If during the lifecycle any underlying breaches the
knock-in level and ends below the initial fixing price, the investor will receive a
predetermined number of shares (according to a ratio) of the worst-performing stock (out

7 In fact, due to his size, complexity, organization and business activities as well as his systematic importance, together with
UBS AG, they are dedicated specialized teams to supervise their activities and procedures by the local financial market
supervisory (FINMA).
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of all the underlying), this is, the underlying in respect of which its final level divided by its
initial price results in the lowest value).

As shown in the final term sheet, it consists on a 1-years investment issued at par value
which is paid out the 16" of 2014, where the starting price level is fixed three days before
when the 1 year start to run until the May 12™ of 2015. At that date, the closing price is

Subscription start Payment date Final fixing date
05 May 2014 16 May 2014 12 May 2015
_____ e e
| [ 1
Subscription end First coupon
Second coupon
itial fixi 17 N ber 2014
Initial fixing date ovember Redemption date

13 May 2014 30 April 2015

Figure 4.5. Investment lifecycle
Source: compiled by author

determined and the performance is therefore locked in. Semi-annual intermediate coupons
are dated November 17" of 2014 and May 18" of 2015. Finally, redemption takes place the
May 16 of 2015. It is illustrated for simplicity in figure 4.5.

4.3.2 STRUCTURE FORMALIZATION

We can break down the barrier reverse convertible into two parts according to the grade of
certainty. At absolute grade of certainty (regardless the underlying basket of assets
development) the investor receives coupons that will depend on the yield earned on the
debt instrument and the premium received for writing the corresponding puts. The annual
interest rate the investor would end up with is 6.5%. The 6.45% corresponds to the premiums
earned and the remaining 0.05% comes from interest gains from debt instruments, both
expressed in percentage points of the notional amount. Those coupons are distributed in two
dates: the first one is received on November and the other is to be received at May, when
the investment matures. Aforementioned cash flows can be expressed as

Earning from premiums + earnings from interest

CF, = N x ( g fromp gs f )
n

0,0645 + 0,0005

CFr = 1,000 x <
> 2

> = 32.25+ 0.25 = CHF 325

0,0645 + 0,0005

CFy = 1,000 X ( -

) = 32.25+ 0.25 = CHF 325

where n accounts for the annual number of coupons, and earnings are expressed in
percentage points of the notional amount.
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Additionally, the investor will receive its principal back at maturity if the underlying
behaves in a predetermined way. As it depends on previously specified conditions, we can
categorize this amount to be received as index-linked. BRC repays principal back unless the
following two conditions are simultaneously met: one or more underlying assets breaches
the knock-in level and one or more of them present prices below initial fixing prices at
maturity. To formally express those conditions, we will introduce qualitative variables

11_11 12_12 13_13
1+ Min|cDx (121 2T 20
10 10 IO

CFr = N X

with
D =1,if 3t 1} < 0,751} or 12 < 0,751% or I} < 0,7513,
D =0,if at I} <0,751%,12 < 0,7513,1} < 0,7513,

where C is the cap rate expressed in absolute terms. Note that monitoring is continuous in
time as we are dealing with a continuous barrier. As the cap c is expressed in percentage
variation of the underlying initial price, it is equal to 0%.

The cap rate sets the price level that will determine whether the settlement is done in
cash or rather than it, in shares. The number of shares to be received is determined at the
beginning as it is equal to the amount of shares that would be purchased with the notional
at initial price. If we look back at the above expression, we see that in the case that one of
the index does not rise enough to make the note payoff reach the cap level, and at any time
during the note’s lifecycle it ended below the initial level, the payoff to the investors will
be equal to

IS , .
CTr =N+—=N—-——=N=1[ XM
I 1o

Where M' equals the ratio Iﬂ, which shows the number of shares in stock Z that would be
0

obtained if we invested our N directly in the underlying in time t=0. This means that if
conditions set through variable D are met, the note payoff would be equal to the value of M’
shares in the index at maturity.

The overall expression that gathers up both fixed and index-linked payments can be
expressed as follows

CFr = N X

1} 12 3

11_11 12_12 13_13
1+Q%5+Mm(an<T 0o r 0T °>
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If we have a closer look, we see that the only feature that makes the BRC different from
the traditional reverse convertible is the qualitative variable D, which introduces an
additional restriction consisting in breaching the knock-in level.

We can appreciate how the profit is closed and limited to the interest received plus the
cap rate. However, the loss is unlimited up to the capital invested. Below in figure 4.6 it is
shown the profitability of the BRC relative to the underlying.

Underlying’s performance Barrier Reverse Convertible return

80%
£ 60%
=
2
[T ' 40%
. 1
' Barrier !
ﬂ 20%

0%

0% 10% 20% 30% 40% 50% 60%
-20% Performance

-40% -30% -20%

-40%

Figure 4.6. Return profile BRC in function of the underlying performance.
Source: compiled by author.

4.3.3 HEDGING STRATEGY

BRC provide the investor with steady coupons along the investment. These coupons are made
up of the interest of a debt instrument and the premium obtained for adopting short
positions with options. Zero coupon notes are the most adequate for this purpose. As

E4 Renditen' von Obligationen
Yields' on bond issues

5 Prozent / Percent

Laufzeit in Jahren f Maturity in years
T T T T

0 2 4 ) 8 10 12 14 18 18 20 2 24 26 28 30
Obligationen der Eidgenossenschaft: Erster Montag des Berichtsmonats Vier Wochen friher _____ Ein Jahr friher
‘Swiss Confederation bond issues: First Monday of the reporting month Four weeks earlier One year earlier

Figure 4.7. Interest yield curve for CHF Swiss confederation debt instruments.
Source: Swiss National Bank webpage.
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mentioned before, they are issued at discount and pay off an amount N at maturity. Figure
4.7 shows interest rate yield curve for Swiss confederation public bonds issued by the Swiss
National Bank (SNB) at May 2015, one year later and other maturities. If we look at the curve
showing interest rates one year earlier, the date the structured was issued, we observe how
zero coupon notes with 1-year maturity offered interest rates between 0.05% and 0.10%.

The main attractive of BRC are the over-the-market high coupon yields which are obtained
by the issuance of European knock-in put options. Those put options differ from vanilla put
options in the fact that they remain inactive until they reach the knock-in level (knocks in)
from which they are activated and exercisable. European down-and-in put options (a variety
within knock-in options), are a form of barrier option that becomes activated only if the
price of the underlying asset falls below a pre-determined barrier price level during the life
of the option. In a down-and-in option, the barrier level is set at some level below the
current spot or prevailing price of the underlying asset. If the asset price does not fall below
the barrier level, the option expires worthless.

For our BRC, the puts have to be sold with strike price I{(1 + ¢) and a knock-in level at
0,751 as the barrier is set at 75%. Given that ¢ is 0% (meaning the cap is at initial fixing
price), puts will be subscribed with strike equal to each underlying’s initial price. In figure
4.8 there are shown the corresponding initial prices and barrier levels corresponding to each
underlying into the basket.

Initial price (I)  Barrier level

Underlying asset Exchange Bloomberg ticker , ,

in CFH in CHF
Roche Holding AG SIX Swiss Exchange  ROG VX EQUITY 257.40 193.05
The Swatch Group AG  SIX Swiss Exchange  UHR VX EQUITY 535.00 401.25
ABB Ltd. SIX Swiss Exchange  ABBN VX EQUITY 21.08 15.81

Figure 4.8. Underlying initial prices and barriers.
Source: made by author. Data extracted from SIX webpage.

Through this kind of puts, if the barrier level is never reached by any of these three
stocks, the investor’s principal is in safety and at maturity the BRC will be settled in cash.
Unfortunately, as soon as any of these crosses the line, the principal is no longer guaranteed
and it will depend on whether at expiry any stock’s price ends below its initial fixing, like a
traditional reverse convertible. As knock-in puts restrict its functionality, the premium
obtained for writing them is lower than that obtained from vanilla puts. The same outcome
can occur with the barrier, for lower knock-in levels (lower probability of receiving the
share), the lower the premium. Therefore, the coupons are negatively affected by increases
in downside protection.
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The number of shares to be received at maturity is determined by the initial price of each

stock. The ratio Ill expresses the number of stock i shares to be received for each CHF
0

invested on the BRC. If we multiply the ratio for the notional N we are solving for the number
of shares to be obtained with CHF 1,000 at initial prices. Ratios are expressed in figure 4.9.

Underlying asset Ratio (%)
Roche Holding AG Non-voting equity security 3.8850
The Swatch Group AG Bearer Share 1.8692
ABB Ltd. Registered Share 47.4383

Figure 4.9. Underlying ratios.
Source: compiled by author.

If the any barrier is breached, at maturity, as shown in the final term sheet, the investor
will receive the worst-performing underlying, determined by the lowest value of the final
price divided by the initial price. As the put holder have now the right to exercise it,
assuming rational behavior, the will do so. If that is the case, it will originate an outflow

(purchase) equal to N and an inflow of ,ﬂl shares with value I} each. The real loss will occur
0

when the value of the shares received is below the price paid for the RCB plus the coupons'®,
thus, break-even can be expressed as
It
N Xx—=N X (1+0,065)

L

4,3.4 SETTLEMENT

From the previous subsections we see that part of the return is invariable and determined
in advance. So, the investor ends up with at least a 6.5% of its investment, received through
semi-annual payments, which amount a total of CHF 650.

18 For simplicity, it is not taken into account the time value of money, i.e. cash flows are considered to take place on same
dates
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For the remaining part, as it depends on the fulfillment of predetermined conditions, it is
clearly index-linked. The index-linked return will be determined by the 1-year performance
of the three underlying asset and whether or not they knock in and lose the downside
protection. Before entering into calculations, we will continuously monitor the underlying’s
movements in order to identify any possible barrier breach. Figure 4.10 shows the
percentage variations of the three underlying assets.

Roche Holding AG —— Swatch Group AG —— ABB Ltd

30%
20%
10%
0%
-10%

-20%

A

-30% Knock-in Barrier

-40% 75%

-50%
2. 23, 29, 5. 7. 0s. Oq. 37.
4 Jy, 4 0, ) £ 4 My
Yo, g Ct. g €c. 19 eh. 15 Or. 5 . 75

Figure 4.10. Underlying performance in percentage points.
Source: made by author. Data extracted from SIX webpage.

As we can observe, the barrier is breached on January 15" of 2015 when The Swatch Group
shares price dropped'® below its corresponding barrier set at CHF 401.25. Below is a list with
information matter of interest for investors during the product’s lifecycle showing significant
events affecting the value of the structure

Since the barrier is triggered, it no longer offers capital protection at maturity, therefore,
it now acquired the features of a traditional reverse convertible. The cash flow at maturity
can now be expressed as:

)

-1 -1 B-13
CFy = 1.000 x |1 + 0,065 + Min 0,D><<T o IF-18 I} 0)

I " Ig 5

9 0On January 15% of 2015, the Swiss National Bank (SNB) suddenly announced that it would no longer hold the CHF at a fixed
Exchange rate with the euro. As the cap was removed, the CHF soared from an exchange rate EUR/CHF 1.2 to 0.85. The SIX
market was heavily affected as domestic companies found it more difficult to export to Eurozone clients.
http://www.economist.com/blogs/economist-explains/2015/01/economist-explains-13
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with
D =1,if 3t I} <193.050r I? < 401.25 or I} < 15.81

As shown in the final term sheet, the investor is now exposed to the redemption in shares,
previously specified by the ratio, of the worst-performing asset if at least one underlying is
below its initial price. If that is the case, it is the investor who will bear the usual transaction
fees. On May 12" of 2015 the closing prices for each underlying were as follows

Underlying asset Ratio Final price Initial price  Variation Distance to barrier
Roche Holding AG 3.8850 271.8 257.4 5.59% 28,90%
The Swatch Group AG  1.8692 376.5 535 -29,63% -7,00%
ABB Ltd. 47.4383 21.27 21.08 0.90% 25,91%

Figure 4.9. Underlying performance in percentage points.
Source: made by author. Data extracted from SIX webpage.

By incorporating the above information in the formula, we can solve for the index linked
payment the investor will receive at maturity.

CFr = 1.000 x [1 + Min(0, (0.0559,—0.2963,0.009))]

CFr =1.000 x (1 —0,2963) = CHF 703,7

As -29.63% is the variation of the worst-performing asset, we can restate it in a more
perceptible way where we can observe how the investor receive an amount equal to the
ratio for The Swatch Group (M?) in shares with value I? and total value CHF 703,7

17
1000 (1 L3765 535) 1.000 +:F1_'660_: 1376.5/— 1.000 = CHF 703,7
X — ) =1 X1376.5,— 1.000 =
535 1535 1o ’
M2 = 1.8692

Taking this into account, together with the interest and premiums, the BRC would
generate a cash flow at time T equal to

CFy = 1.000 X [(1 — 0.2963) + 0,065] = 703.7 + 65 = CHF 768.7

Thus, each investor will receive on May 18" of 2015 1.8692 shares worth CHF 703.7 and
CH 65 from interest and premiums, which amount a total of CHF 720.2. As at the beginning
the investor had to disburse the full notional amount (issued at 100%), the 1-year loss on the
barrier reverse convertible equals to 23.13%. Nevertheless, the loss is not realized until the
shares are sold in the SIX market.
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V. CONCLUSION

Structuring is about packaging fixed and index-linked cash flows into financial contracts to solve
financial economic problems. Conceptually, the procedure starts by wondering how the marketer
can contribute to potential client needs. Through identifying the relevant payment dates and
reference indices and linking them in the payment dates and, if required, add additional rights
or restrictions, in such a way that the problem is at hand solved.

It is the derivatives firm who calculates the index -linked payments to be made by both
counterparties and checks for the occurrence of special events which may influence the structure
and therefore are deemed to be matter of interest for the investor. During the structuring
process and the negotiations that follow, derivative firms provide their clients with so-called
indicative term sheets which briefly summarize the proposed contract at every stage. When all
contract details are agreed upon, the derivatives firm sends the client the final term sheet, the
one we used in chapter three.

In this sense, entities are increasingly tight controlled by domestic supervisors. For instance,
FINMA, the Swiss Financial Market Supervisory Authority, is the Swiss government body
responsible for financial regulation, endowed with supreme authority, in charge for supervising
institution’s compliance with the any form of legal enforcement. Those institutions ensure
correct operating procedures enhancing transparency. Despite nowadays scandals regarding
manipulation of interest and exchange rates by large financial institutions, we are subject to a
high acceptance level of protection. Term sheets and complementary documentation provide
the investor with sufficient information to comprehend what are the risks he is exposed to in
order to take rational decisions. Increasing is the complexity of financial needs but so is the
consciousness and knowledge of investors.

Much of the art of derivatives structuring lies in the specification of the index-linked cash
flow involved. Structured-index linked cash flows allow derivatives structurers to link cash flows
to reference indices in very specific ways. The arrival of the OTC derivatives has opened up a
whole new world for retail investors. Retail investors nowadays have access to much more
complex payoff profiles in the form of equity-linked notes. Potential combinations favors perfect
hedging so that the issuer rarely supports any of the implicit risks.

Part of the reason why there is such a great variety of derivatives contracts around in today’s
markets is the possibility of introducing special restrictions and/or rights into contracts. This
allows derivatives structurers to tailor a contract more closely to the specific problem at hand.
Knock-in and knock-out features, especially in the form of a barrier condition, are the most
popular restrictions, together with callable clause, which gives the issuer the right to redeem
prior to maturity. However, as we had the chance to verify, adding additional clauses reduce or
constrain the probability to receive the payment, such as knock-in puts are harder to exercise
than ordinary puts. Offering protection to the investor reduce profit potential. On the other side,
cutting too deep into a note’s downside protection or upside potential may create a note that
has little attraction left.

43



VI. REFERENCES

Banks, E. (2006). Synthetic and structured assets. England: Wiley finance.

Banque Cantonale Vaudoise. Consulted on 2015, April 23. BCV structured product division.
Retrieved from http://structures.bcv.ch/ps/ch/FR-CH/index.cfm

Choudhry, M. (2004). Corporate bonds and structured financial products. England: Elsevier
finance.

Choudhry, M. (2010). The bond money markets: strategy, trading and analysis. England: Reed
Educational and Profesional Publishing Ltd.

Credit Suisse Group AG. Consulted on 2015, May. Derivative Credit Suisse. Retrieved from
Structured Products: https://derivative.credit-suisse.com/ch/en/home

Deutsche Bank AG. Consulted on 2015, April 19. Deutsche Asset & Wealth Management.
Retrieved from Structured product division: https://www.xmarkets.db.com/

Fabozzy, F. J., Davis, H. A., & Choudhry, M. (2006). Introduction to structured finance. New
Jersey: Wiley finance.

FINRA. Consulted on 2015, April. Financial Industry Regulation Authority. Retrieved from
Alternative and complex products: https://www.finra.org/investors/alternative-and-
complex-products

Investopedia. Consulted on 2015, May 3. Investopedia, LLC. Retrieved from Articles:
http://www.investopedia.com/articles/

Lamothe Fernandez, P., & Pérez Somalo, M. (2003). Opciones y productos estructurados.
Madrid: Barcanova.

Mascarefias, J. (2010). Productos financieros estructurados. Monografias de Juan Mascarefias
sobre Finanzas Corporativas.

Mascarefas, J. Consulted on 2015, March 27. Finance Resources. Retrieved from Publishing:
http://www.juanmascarenas.eu/index.htm

My Structured Products. Consulted on 2015, May. Structured product information. Retrieved
from Know-how: http://www.my-structured-products.com/

Staff of the Office of Compliance Inspections and Examinations. (2011). Issues Identified in
Examinations of Certain Structured Securities Products Sold to Retail Investors. NY: US
Securities and Exchange Commision.

Styrcula, K., & Brandes, A. Consulted on 2010, February. ABC of structured Notes. Retrieved
from Investment Manager Consultant Association:
http://www.imca.org/investments-issues

Swiss Structured Product Association. Consulted on 2015, May. SVSP. Retrieved from Structured
products: http://www.svsp-verband.ch/home/index.aspx?lang=en

Tolle, S., Hutter, B., Riithemann, P., & Wohlwend, H. (2008). Structured products in wealth
management. Singapore: Wiley finance.

UBS AG. Consulted on 2015, May. UBS Key Invest. Retrieved from Structured products division:
http://keyinvest-ch-en.ubs.com/product/list/index

Unicredit. Consulted on 2015, May. Hypovereinsbank. Retrieved from Structured product
division: http://www.onemarkets.de/de/produkte.html

44



ANNEX |
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b frached. CHF 025 for 180 das.
Srke with respact 1o each Undedying, he eevang  Fremium Amount 6.45% pa of the Denominaton, Le.
Srke specifed n e table below, beng CHF 33 25 for 180 days.
100 atits ke af e Vauaion Tmaonihe  InteesFremium 17 Moverber 29004 and 18 May 2015,
Irtial Fldng Cata, Payment Cratels) bang e datels onowhch tha lssuer shall
Final Fiing Date 12 May 2015, heing the date o which the pay tha Inferast Amound and e Pramiom
Final Ll will b fiued., Ao FlEl'.':l:l'l]:‘B:: FProduct s tha hddars,
Final Leve Wi respect to sach Underying, 100% of its T Uty Mecamnec, mpnchems or
kv af he Valuadon Ti the Final Fii -
Data. e RS "™ \ntema,/Premuum Ex-Datais) 16 Nowmber2014
viakiafon Tima wih mped fo ssch Undedying, s Business Day Cowendon  Modfed fallowng, unadusted, 30/360.
scherhied cosing fime. Day Count Fracion
Barrer with respect o asch Undadying, e mleant
Barrter spaciiad in $e table bdow, bang
To% of its Srika.
Underfyings Boomberg Ticker  Exchange Strike Barrier Ratio
ok Hoading &G Paaneaing aqulty secutty  BOG X EQLITY S Gess Exhangs CHF 257 40 CHF 153068 2 EEED
The Swaich Groun AG Bearer Shane LR VK EQUITY 50 Swss Exchengs  CHF B3SO0 O-F 40195 18657
AEE Lid. FRegsfered Share AEEMNVY EOUTY S Swss Exchange CHF 1 08 OeF 158 A7 AGES

Il. Profit and Loss Prospects
Proft Prospedts

Thee Cormplém Producs alaw the holders $a benef fom several pagments of e Inferest Amount and Premium Amount, imespecte of e dewslopment of e
vale af tha Undadyngs. Themedom, fepotensl retum ona Complee: Podud B Imiad 5o e posive ditemnos beswsen ) e aggregaie of Infaes Amounts
and Premium Amounits scheduied 0 ba ped themunder, plus e Finel Redermption Ao, and 1) e lsaue Prioe o, 1 d flerand, the pics e mieend Ireesior
peid far such Comples Product] 8., he retam B aoped]. 82 lorg 2 none ol hia Bariers heva been rasdhad or bresched duaring $e Sarder Oboesrnafon Period,

e Final Redempdon Armound B equal o 100% ol e Denominaian,

Loss Prospecis

e valun of fa Underfyings decmases, e Ana Redarmpdon Amount may ba subsandaly ower than fo B3ue Prica. § & Barker has boon resded o
bmached dudng 1he Barier Oheeraton Pericd and tha Final Leved of i least ane Underling B bedow B3 Seke on e Final Bxdng Cele, fe potental oss
saodated wWih an iresimant n Complex Froducts iz linked o he negeive parlomanae of the Wost-Perloming Undatying, Theredos, a tolal or substeniial
b ol e arnond irvested in Complee Sroducts i posible, shooghany aud loss s imied fo e anon irmested.

Calculafon Examples of the Anal Redempiion Amount

fry Bander resched or breached Farformarce o he Wosl-Fetosming

auring the Bania Sbsavaton Peioc © Unde dying on the Final fung Dae Final Hedemplion Amount per Canples Procuc:
CHF 1000 frore of the Sarners have been mached or breacked curirg

W okt the Barrier Cbasrvation Parioe)

Yas + 5% CHF 1000 fhe Fnal Level of the W s Peromming Uncedyng s ator
abowve it Srke)

Yos . T0% Delvery of e rumber of Urdedyirgs) siafed in e Fafo of the Womst-
Ferioming Urcedvrg.

This fable shows esemdary recdanpio serarics

the Fird Recempian Amcurt @ per e Firal Bedemption Date for iusTdive puiposes only and does not

mnsiute a pice ircicaion for e Complex Products o e Underbirgs. Duing the erm of the Comples Prooucts, adtifioral rsks ard ofber facfions may inleroe e
markiet vakie of the Conplee Proacts . As o consmuence, the pricing in the secorcary makiet may cfer sigriicardy fom the above mbe.

lll. Important Risks for Imiestors
Imparart Riska

Issuar Risk

Irvesiors bear e lssuer risk. The Complen Products” referdon of vaue &
depandant nod anly on e development of feowloe of fe Underingls),
bun alsa on dhe crediwonhiness of Credt Susse AG whidh may changs
ot e temn al e Complex Froducts. Furhemoe, he lsae’ s ahillly o
ffll B abdigatons under e Complas Prodocts may be afleced by cartain
aher facioms, nduding liqudiy dsks, marked risks, oedi risks, ooss-
border and fomign eschangs riskes, operafonal risks, egal and myguiaiory
riskes and oompetifion risks.

The Complex Frodect se decl, onondfona,  onesored and
uribardnated abigaions of Credd Susse AG and ae nat coered by iy
mmpesdion o meuence scheme (ach as a bank deposi prodection

schemal. HCredi Sulsse AG were fo baome insabventd, daims of nvestos in
Compleee Products woud rank aqually In nght of payment with &l afher
ursacued and unsusord nated cblgatons of Crad? Susse MG, et s
ol igadiong. gjen price iy by e nosuch & casa, resions in Compees Frodods
iy sulder & boss of &l or @ porfon of e iresien | themin, mepacie o
arty foumble dewdopment of e ather value defermining faciors, such as
e perlommance of the Undaddngs).

Cradit Suisse AG B Boensed as a bank pursuant to the Swiss
Fadaral Act on Banks and Saving Banks and as 8 security deaber
pursuant i the Swiss Federal Act on Sock BExchanges and
Secudtes Trading and s subject & superdsion by the FINMA
Credt Susses 4G London Brench s authorised and regulaied by
FINMA i Switzerdland, authosised by e Prudential Regulatian
Buthority, s subjest & regulsion by the Fnancial Conduct
Butharity and Emited regulation by #he Prudeniial Regulsion
Buthority. Detals aboul the exient of our regulafon by the
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Prudentiall Regulafon Authority are avallable from the lssuser on
raquast.

Fraduct Rk

Cormplee Products irobe substandd dses and poiental imvesions mus hawe
the nowhedge and exparkencs necassany o enable hem f evaluste tha daks
arvd rerits ol an irvesnant in Comples: Products.

Frespecive moesars should:

+arsue el hay undersiand e nalume of the risks posad by, and the
adan ol fer eposura unde, The Comples Frodads;

» ke all partinent inquines hay deam necassary witau! reiing on the
Issuer or arry afils alilates o offices o employees;

= conddar tha suisbiiy of $e Complee Products &5 an mvesimant i lighi
of her osn croumstances, Ivesiment cbjeciwes, tax pasRion and
el condtion;

s congider mnuly Al fhe infomadon set forh in e legally Bndng
Terms and Condfons as well as all alber secions of he Prospacius
{nchding any documants Incoposied by ederence tharain);

= conaull (heir own legel, tae, accounng, nancal and olher profesdons
advzors b0 amist hem datermining tha suitahiily of Complex Froducs
ar $warm as &n irre s rment.

Fisk of Toral Loss

Cormples Prodects il & high degres of rigk, and prospecie ivesons in
Cormplen Products shoud recagnie: $had Comples Products may under cerfan
drumsiances have a mdempion value of zera and the paymends] of
Irfarast Amount and Premium smound schadalad %2 ba mada thamundar
may not by mada, Prspacive iesos In Complee Products should
teralom ba prepered 1o austan & ped o lode las of the amount of Teir
rras frmar Teran.

Cormplen Products am unsecumsd ablgadons

Cormples Frodoct are direcd, oncondifond, ureecaed snd oraubod nated
coldgators of Credd Sulsse AG and am not covered by any compersatanar
rsumnce scheme (such s a bank depost profecion scheme]. 1 Cresdid
Sussa A5G warm 1o becoma insolend, daims of nvestos in Complex Products
voidd mrk equaly inodgd of paymend wih &l ofher unsecumed and
uriisadnated obligeions of Credd Susae 4G, e sudh obligaions gen
by by k. I, suidh & e, irremaons in Compless Producds may sufleralos
ol dl or & porson ol $eir rresimend thersin, imespecive of any {aorsebla
derdoprnent of e ohe walue deleminng boiors, such as e perlomance
art e Underlyings.

Cappad Proft Poterdal

rivastons In Complee Products should ba swem ha e pofl potendal in
redaon Fereio B capped, Therodom, a dmct meesiment In e Undadyings
iy el B0 @ gt e um (hen & ireestimend in e Complae P odoacts.

L echedabls Market Viue of $he Cormple s Products

Trea ko] waloa al, od epecisd miom on, Compees Produds may ba
infuenced by @ romber of oo, same ar dl ol which may be onpredddila
{and which may attiet or magniy each o], such as ] aupoly and demand
for Compless Froducts, (1] e wlue and wlafily of Se Undebings, (i)
e, fnancil, palfcd and reguistony o judcksl svents et afiect Cedl
Sussa 4G, e Undadngs o fnancial markets ganesally, (v) Imemest and
Weld rates in e markel generaly, (V) the Sme remaning undl the Find
Federmpion Cete, (4] the diference between tha level of ary Underking and
fe mleant Freshad, M) Cresdi Susee MG gediwothiness and 0di]
chdched pargrnets an fhe Undetyings, i ary.

Trading Marbood for Clornples Products

The fadng markst for Comples Poduds may be limisd, o may neer
deedop at all, which may adversaly impact the marost walue of such Complex
Froducts or o sy of & holder hamaf fo sel sudy Complee Products,

Expeiie 1o e Pedorrmancs of e Undebings

Ciormplees Prodhucts mpresent an imesiman Inked o the parfomanca of ha
Lnderkirgs and poterdal investors shoud note that any amoun payale, or
o benaf] o be resieed, onder Cormplece Produd s will depend upon e
perfommance ol he Undadings. Polenlid nwesios in Complex Producs
shauld be familr wih e behadowr of e Undebings and Soroughly
urickesidand how e periomance of he Undefyings may afiec) pagmends (or
ary offher baned? G0 ba receled | under, o e maked wlue of, Comples
FProducis, Tha past periemanoe of fa Undadyings B not Indcata of fium
perfommanca, The maked walos of a Compiee Product may be adersaly

affeciod by posiponamant or alernatve prosions Tor the valuaton of the el
aof ariylndartying,

Escharyys Fate Risks

Thia aatlament corency may nod ba tha cormeng ol e homea udadelion
al b rvestr o be Comple Prodocls Themslos, locusions n
michange mies may ademssy abiect ihe malest walue of a Complex
Frodud or the value of the Undadyings.

Eraad Disaratonary Aoty o e Calcuistion Aqen

The Caodaion Agerd has broad dscredonary auhary o make adous
determminalions and sdusmeants under Complex Products, any of which may
hata an adversa aftect an he market walue themeof o amounis pagebla o
o beneBs o ba meosed hereonder, Sy duch decelon aearised by, o
arry cacuaion made by, he Ceodaton Agend dn e abeence ol mandas
ermor] shil b bnding on the lsaser and all haders ot fhe Comples Froducs.

Further Frodud Speciic Fisks

Irvesiors i fhe Complen Froducts shoud be awam thal an inesiment
fherein may resulf ina es upon medermption i a Barrer Bwent has ooourmesd
ad the FAnal Lol of &f leas one Undadyng |5 below 15 Stika.
Corgaquardy, e polonilel b assoceed wihoan Ivestment In e
Cormples Fraduds & Iinked o he negafe pedomance of tha Wast
Fararming Urdetydng, which iz the Undeddng with (he wors! perormancs
aufatall Underbings, and imvestors herain should be prepared o sustaina
parial o fotal koss of tharimoesimant.

This sk dsciosura notice cannct discosa all fa risks, Thamdors, poterdal
iredos in Comple: Fodoct dood conaull e Bes] verdon ol e
‘Epecia Flisks n Securflies Tradng dde decosume bmodom he Rek
Cisdosum Bodhume’} and he Frapescius of whch fhe Terms and
Condfos af the Complex Products fom a part.

Thea ledesd wrdon of haFisk Osdosura Sodos can be oblanad, Fes of
chiarga, fom he heed offios of Cedil Suse &5 n fodeh, by caling
41 44 333 N 44 o Wafacsimie na: 41 44 333 BA03, o acemed via
Imemeat af the Swim  Bakes  Assodation’s websie
v wtssharking.org (under e folowing path:  wew swisshanking
argden hamashophim).

Swiss Taxation

Tha fdlowing salemens and  dscussions of coran Swlas dax
considerafons relevart 10 e purchase, ownership and depodion ol he
Cormples Fradects are ol a generd neture only and do rol addes &l
el fie corEaquencas of & iresmend in e Complex Froduc] under
Swim . The summary & based on imadies, laws, reguiations, rulings
ard decsiors armeniy n etied, al of which am subjec ta changa. 1§ does
raf addmss the dae consequences of the Compex Prodects Inoany
|usdicion ather fian Switoerand .

Tawe Freanent depands on e indvidusl tae dusdon of each ireestior and may
b subjed o charge.

Poterial imaesios wll, heredora, nesd 1o consll el own e addsos B
cherterrrire (he spescial ta corssgquanaes of e puchasa, cwnership and sae
o oher depodion of & Complee Prodocl n paiods, he peciss e
Feafment of a hdder of a Complen Product nesds fo be defemined wih
referenc {0 fhe applicables aw and pracioe af e reevant fme.

The mvesdos shal be liable for ol corent and fiore wes and dufes as a
cogequece ol an imesiment in Complen Products. The noome S
TeaTnent & depected belw B oapplosbla do indddusl persons wWih dae
resldance In Swderdand and private assets, Withoding fae and stamp taoes
are applicable %o all irvestors; however, spadfic niles apply wih repect o
cantan ypes of iresios and (rensecions.

P wdhhalding fax | Verechoungssieoed .

Tha isaance, sda o purchasa and mdempion of Compla: Prodects ae
o ubjecd fo secufes anater slamp b (Uinsatzshgehal.

The deivery ol ha WostPerloming Underking, if any, & subject o
seouriies imnster stamp o ol arate of up 10 015 per ool in case ol
Underkyings] Bauesd by a Swlm bmue and of up to 030 per cend. in e
af Undadyingls] Bsued by anon-Swis ssue, provided , in both cases, fhad
a Gwiss soonrias deser for purposes of secuties Fanster stamp fax
such a5 & Swiss bark, B Imoked & a pary o an inmemadiany In e
frareacion and no aempion sppies. The seorilies ieneler slamp lax s
basmed on e Strike of he Wars-Perlorming Linderking.
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The Irfarest paymend of O0E% poa, (CHF D25 for 180 days] B subgect fo
reoma tax for Swis msdend pivate Investons. Tha premium payment of
G48% poa (0HF 3228 for 180 dags) quakfes for ax-free capital gan for
Swisa mdden private nwestons.

Cerian payments mads by Swiss paying agents fo B msldent ndkidusks
wih mapact fo e Complas Producs wil Be subject fo EU sadngs tax.
Tha Swiss paying agents may theralome wibhod auch amounts & are
riscas sy lo pay e U sadngs e b ta rate B 38 per canl, [TH-Coda
& "in serpe’]

The lesuer epressly discaims al lab®ly o respect of amy tax
impications.

Impartant Notoes

By remating in e Comples Praduct, an imeslor achrowladges heving
resad aned undersdood She following ferms:

Ay ndrmation mgardrg e Underdngls) confaned Inthes document
ot anly of a ammary ol aedan pubicy aailsble inomaion. &y
auch irlammation doss nol pupod 1o be & amplete summay of & materal
information about such Undedyingls) contained in the mievant pubicly
aailable nirmadion. The muer aily accepts responsibiity 1o acouradely
momducng such infomaion mrained i pubicdy avalabls inlomatan.
Crherwisa nefthar e lssuer nor any of 155 afilistes accept rfher o other
mespans kil Sy or maka any mprseniaton o wamanty (epress o mplad) n
e ol such informatian,

The Issuer is acling mokdy a5 an am’s engh conraciual courfepanty and
redthar the Bsuer nor any afflete |5 &cdng as the finencel advisor ar
fduclary of any potendal nesior n the Compese Products unlass 13 has
agreed o dasa in witing,

The infamafion and views mrainsd hamin ae these of the swe andfor
e dertved Fom sources beliewsd fa be rdiable. This documed s nod fhe
mslt af @ fnanclal analyds and, femtom, B nod subject o e Drecies
an the Indepandanca of Flnenclal Raseach’ Bsusd by e Swbs Bankes
Agaocaion. The coents ol 1his doarment feraloe da ol L TR laga
mequrameants bor e independanca of frencia anayees and thera B mo
resddetian an frading pdor do pubicatan ol linancel resasch,

In conneclion with the Complax Products, e Issuer andfor its
affiistes may pay to third parties, or recelve from thind parties as
part of their compansaton or ofhersise, one-time or recurring
ramunarations (e.g. placemant or hokding fess), By recaiving
payments kom third parties in comection with the Complex
Products, the nlerest of the lssuer o such alfliste may be advarss
& the interast o e investor in the Complex Products and,
Tenrafore, could adversely afest such nvestors relurn on e
Complex Produsts. A&n nvesier in the Comples Product may
request further informaton fom hs or her bank/raationship
manager,

‘Wheera niod explcltly ohenwie slated, the lssuer has no dusy fo nvest In
e Urdadyings! and &n nesor in Comple: Frodoct has no recouss
o e Undadyingls] ar to any o theman, The 2oe pica of tha
Carmpla: Products will rellac] fe oastomany fess and cosls chargad an
e ewl af the Underlingis]. Certin buif-in costs are lkdy fo
adversaly alled hevalue of e Complex Produds.

The Carmples Products ame comples stuctored linencal insruments ol
ke & high degrea ol sk They am imended anly for inesors wha
uderstand and am capable of assuming al dsks imdved. Betone
erfering ima any framsaciion maoking the Complex Froducts, a poterial
remstr shodd determing 1 the Comples Products sul his o her
paricular croumstancs and shauld independandy assass (it hi o hee
professiona advisors) fe speciic dsks (masdmum koss, cumency dsks,
ale ) and te laga, mgulatary, credit, lae and soocuning oordagquancas.
Tha |lssuar mekes no mpresenision & o the sulshilly o
mompriatenass of fe Complen Produdts for any padicular patenial
nwsior o a5 fo he fulue performancos of the Complen Products. This
o urmant doss nod replace a persena conversation befwean a potentlal
nvasior and Ris or her relationship manager and/or professional advisor
feg. legal, tax or accouning advisor), which & recommended by the
lsauer bedare any irmestmend dacsion. Therelore, any polenis inedor
n Complen Froduch B requesied fo ask his o har rdafonship manager
o provide Aim o her with any aalable addiiona irdormadion reqarding
Cormplas Products.

Hiastwical data on the perlormanes ol the Comples Products ar he
Undadyinga] B no indicaion ol {ulure parlamanca. Mo represantaion
o warranty i5 made thai any ndcafve perfomanc: o reum indcaied
wil be achieesd in fhe ffum. Mehe s documend nar any oopy

therent may ke sent, fakan Ina o dstiboted In the United States o to
any L5, persan ar inany ether jurilsdiclon ascapt under droumstancas
fhat will mesull in compliance wit e applicable lews thareal,

This dowment congfule: e Simpified Prospectus o e Comples
Froducts in acordanae with Adde 5 CEA The prospecius requrements of
Arfcie G50 Adicle 1155 of e Swiss Code of Chligafons am not applicable.
Tha Smpdied Prospedus B of summay naum wih a dew o includa e
Imfrmation required by Adde & Q58 and the Guideines of e Swiss
Bmbers fsocaion. The lagaly bindng ferms and condilions tor e Complex
Froducts are sad forth in e final fems (ha Final Terms) wWitin e masning
af e Addiional Fues for fhe Usng of Corvaives of he 55 Swis
Exchange Lid and, fogether wih the Base Prospecius for e saaance of
iesd Enhanoement Products of Credit Susse A5 dated 20 June 2013 (s
supplemenied & of the date of the Find Terms, the Base Prospacius),
corp®ites the i=ng prespecie (he LEtng Prospecias] b e Comples
Froducts, Coplas of e LESng Prospecius and e dowiments incorpoated
by rederenice Sermin may be oblaned (ea of chama fom Cred Susse A5
Tremsacion Advisory Group, ZUGGE 3, PO, Bay 8000 Zuich, Swiedand.
This documend does nof congiuie an offer o indiadion fo emier indo any
v of fnandal transscdon,

This dacument may nafi be reproduced atharin whoe o inpad wWhon e
priorwritten approvel of tha lssuer,
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