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The investors’ market for structured investment products has traversed an impres-
sive evolution during the last fifteen years. The diversity of the offerings reached
previously unimaginable dimensions: Structured products are being composed by
traditional investment products like fixed income bonds and derivative instru-
ments. They enable investors to change and optimize their risk-return profile by
asymmetric pay-off profiles. In other words the investment universe significantly
enlarges by the appearance of these new types of investment opportunities. The
economic benefit of such products has different aspects: As derivatives allow a very
¢fficient risk transfer, they also ease the investors’ risk and asset allocation. On
the other hand they promote access to underlyings, that otherwise would not be
possible to obtain. Especially advanced structured products are often based on
underlyings — like commodities — that usually cannot be easily bought by private
investors. Thereby structured products fulfill a market completion and generate
additional diversification potential. As market standard these products are issued
as capital gnaranteed bonds, thereby minimizing the downside risks for the inves-
tors. This article will present the most common pay-off profiles of capital-protected
structured bonds and their functioning mechanisms.
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Capital-protected structured bonds offer investors exposure to chosen
underlyings in various approaches and by a large variety of asymmetric
pay-off profiles. But contrary to non-protected bonds the invested
capital is not at risk and cannot be lost if the bond is held to maturity
due to a capital guarantee given by the issuer. Therefore capital-
protected structured bonds are defensive and conservative instru-
ments, characterized by a lower risk profile (if the bond’s issuer
doesn’t default) than other structured products and a different con-
struction of the combined instruments to financially engineer capital
protected structured bonds.

The general functioning of a capital guaranteed structured bond is as
follows: The bond’s notional amount is split into a zero bond, that will
deliver the capital guarantee at maturity, and the difference between
the zero bonds’ value (=present value of the guarantee level at maturi-
ty) and the notional amount is used for structuring the performance
component with options which deliver the agreed pay-off profile of
the structured bond. The options give exposure to the selected under-
lying and allow the implementation of a strategy that reflects the inves-
tors’ expected market development.

For example a structured bond notional of 100 EUR can be split into
a 5-year-to-maturity zero bond which costs 80 EUR and therefore 20
EUR are left for option structuring purposes. The available invest-
ment amount into options of course depends on the relevant zero
bond price and the interest level to maturity of the structured bond.
The longer the maturity of the bond or the higher the interest rates
(the cheaper the implemented zero bond), the more capital is available
for the options (=performance component) and for the structuring
process. Due to the necessity of the zero bond the maturity of capital-
protected bonds is mid- to long-term from 3 years even up to 20
years.
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Fig. 1: Components and Functioning of a capital guaranteed
structured bond
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Some of the most common capital-guaranteed pay-off profiles traded
in the EU are:

Bull Bond

The first structures of this type emerged in the mid-1970s and used a
zero bond and a “plain vanilla” long call option with an at-the-money
strike price on an index. This simple structure however offered inves-
tors their initial capital plus a percentage of any gain by the underlying
(equity) index. This first structured bond therefore enabled investors
to participate with a rate equal to P in the equity markets without tak-
ing the risk of losing their initial capital. For example, an initial in-
vestment of 100 would be redeemed after a given number of years at
100% + 80% of any increase in the D] EuroStoxx 50 Index.

The relevant redemption pay-off formula R at maturity T is:

Year XIll, no. 37 September 2010



The Romanian Economic Journal

R =100% + P * Max (0; 14¢*r.

-1
2.5) Index

The risk of losses is thereby completely limited while this structure of-
fers the possibility of participating in any positive equity markets per-
formance: If the market performance to maturity of the Bull Bond is
positive the investor generates profits, if it is negative the investor
won’t suffer any losses. This asymmetric pay-off profile was very de-
manded by retail and institutional investors as it cuts their losses and
lets their earnings run proportionally. So investors give up 100% par-
ticipation in an upside market but in exchange cut away their risk of
generating losses.

Fig. 2: Bull Bond pay-off with 80% participation rate at maturity
(issue price 100%)
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As the Bull Bond is constructed by an at-the-money long call and a
zero bond with the same maturity, certain features have to be kept in
mind when engaging into such an investment: For the final pay-off of
the Bull Bond only the underlying performance at maturity is relevant
(=path-independent option). By this fact the investor doesn’t partici-
pate in any occurring positive performance of the underlying during its
lifetime but only at maturity. For example if the maturity of the bond
is 6 years and in year 4 the underlying performance is +70%, it will be
of no help for the investor if the underlying performance at maturity is
0%. He would then only receive his invested capital (out of the zero
bond) as the call option in this particular case has no value at maturity.
This example also shows how important it is to have a clear view re-
garding the underlying performance to maturity when investing into
any Bull Bond. As the investor doesn’t hold the underlying directly —
but a zero bond and a long call option on it — the price behavior of the
Bull Bond during its lifetime has a delta below 1 and depends on the
parameters that influence the price of the zero bond and the price of
the call option (the underlying performance is therefore only one out
of more relevant parameters). There is only one scenario in which the
performance of the Bull Bond and the one of the relevant underlying
are equal: If at maturity the underlying performance is positive, a Bull
Bond with 100% participation rate will have the same value and per-
formance. Otherwise there are arbitrage possibilities. Another impor-
tant detail of Bull Bonds is its participation rate: The participation rate
depends on the maturity of the bond, on the actual interest rate level,
on the volatility of the underlying and its dividend yield. For example
the longer the maturity, the cheaper the zero bond and therefore the
more capital is available for buying long call options on the underlying
(the more options can be bought the higher the participation rate). Or
the higher the volatility (or lower dividend yield) of the underlying the
higher the option price as its expected pay-off increases, and the lower
the participation rate of the Bull Bond. Dividends again are included
in the option price, but not in the underlying.
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This basic structure was further developed to offer arrange of so-
called “exotic” structures, as listed below.

Call Spread Bond

In the 1990s Call Spread Bonds delivered a solution for increasing the
participation rate in the undertlying equity index by capping the upside
performance potential at maturity. The components and functioning
are similar to the Bull Bond with following exception: By additionally
selling an out-of-the-money call option (short call), a premium is being
generated through the implemented cap, that can be used to buy more
at-the-money long call options and therefore to enhance the participa-
tion rate. For instance the investor would receive at maturity 100% +
120% of any increase in the D] EuroStoxx 50 up to a limit of a doubl-
ing of the index. The trade-off is that the investor limits his upside po-
tential until the cap is reached but therefore receives a higher partici-
pation rate. So Call Spread Bond investors have a positive market
view, but don’t expect the market to increase about a certain level
(=cap) to maturity. Therefore they exchange the cap for a higher par-
ticipation rate until the cap-level.

The relevant redemption pay-off formula R at maturity T is (whereby
P will always be at least as high as for Bull Bonds for identical Parame-
ters):

, Index ,
R =100% + P * Min (Cap ; Max (0;
2.6) Index

= 1)
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Fig. 3: Call Spread Bond pay-off with 120% participation and
220% cap at maturity (issue price 100%)
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If at maturity the underlying performance is negative and below its is-
sue price both call options are out-of-the money and worthless, but
still the zero bond will have the value of 100% and repays the initially
invested notional to the investor. If the underlying’s performance at
maturity is positive but below the cap, the long call option will be in-
the-money and generate the underlying’s performance times the par-
ticipation rate, in addition to the initially invested capital (through the
zero bond). The short call is worthless as it ends out-of-the money. If
the underlying at maturity is even above the cap the investor receives
100% (from the zero bond) plus the performance of the underlying
times the participation rate (from the long call), minus the cap-
exceeding performance (the short call also is in-the-money and will be
exercised by the counterpart). As shown in figure 15 only in this case
the investor will be in a better position by a direct investment into the
underlying — in any other cases the investor generates a better return
profile through the Call Spread Bond than through a direct investment
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(if held to maturity). Once again only the underlying performance at
maturity is relevant for the final pay-off of the Call Spread Bond, and
not the performance during its lifetime (=path-independent option).

The pricing parameters depend partially on the performance of the
underlying but especially on its volatility, cap level, participation rate,
maturity and dividend yield. That’s because the price of the Call
Spread Bond is determined by the actual price of the 2 embedded call
options and the price of the zero bond. For example: The lower the
cap, the higher the generated premium out of the short call (as its pay-
off expectancy and price increases). The additional premium can be
used to buy additional at-the-money long calls which increase the pat-
ticipation rate of the Call Spread Bond. Therefore the lower the poten-
tial maximum return is, the higher the participation rate in the underly-
ing’s performance until that limit-level (cap) is reached.

By slightly modifying the Bull Bond it was shown how a different
risk/return profile can be generated, which allows investors to cover
their subjective market view by fine-tuned structured bonds. They can
have access to pay-off profiles that exactly incorporate their market
expectations and still benefit from a 100% capital guarantee, what
again wouldn’t be possible by directly investing into the underlying.

Asian Bond

By investing in so called Asian Bonds the investor receives for exam-
ple 100% + 100% of any increase in the underlying at maturity, but
the performance of a long Asian call is calculated using the underly-
ings’ average value over predefined observation dates during the in-
vestment lifetime (=path-dependent option). In cases where capital
guaranteed products include an Asian option, the amount paid out at
maturity depends on the average value of the underlying asset during
its lifetime. The average is calculated using values or prices of the un-
derlying asset taken at regular intervals. The frequency with which the
value of the underlying asset is sampled varies widely from product to
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product. The averages are usually calculated using monthly, quarterly,
semi-annual, or annual values. Therefore when investing in Asian
Bonds the performance of the underlying during its lifetime has a ma-

jor impact on the redemption price at maturity, in contrast to Bull and
Call Spread Bonds.

Fig. 4: “Asian Bond pay-off examples”
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By using this “Asian” performance methodology, the volatility of the
underlying is heavily reduced and therefore the option price is quite
low for such options. The Asianing-effect is of advantage especially in
volatile and falling markets; in constantly growing markets the Asian-
ing-effect has a negative impact for the investor.

This time the relevant Asian call redemption pay-off formula R at ma-
turity T is:

Index , — Index

R=100%+P*Max(o;l*z
@.7) n “o Index

n is defining the number of observation dates and t the relevant ob-
servation date.
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The advantage of an Asian Bond in comparison to a Bull Bond is that
it takes into account if the underlying performed positively during its
lifetime, even if at maturity its performance might be 0%. The Bull
Bond would in this case only repay the invested notional, but the
Asian Bond repays the invested notional plus the influence of the per-
formance during the lifetime of the product (example 1, figure 16). In
this scenario the Bull Bond would be redeemed at 110% of the no-
tional amount (assuming 100% participation rate for the “plain-
vanilla” call), whereas the Asian Bond would be redeemed at 130%
(assuming 100% participation rate for the Asian call) due to the under-
lying performance during its lifetime. In contrary to this scenario the
Bull Bond would have the better performance than the Asian Bond if
the underlying performs like in example 2 of figure 16. The Bull Bond
would repay 130%, whereas the Asian Bond only repays 120% of the
notional amount. The Asian Bond therefore refers to investors with a
positive and volatile market view, and who don’t want to depend only
on the performance of the underlying at the maturity date, but also on
the performance during its lifetime. In comparison to Bull Bonds and
Call Spread Bonds especially the lower pay-off consequence of a
strong negative drawdown of the underlying especially prior to maturi-
ty is strongly reduced by Asian Bonds.

Fig. 5: The effect of averaging (“Asianing-effect”)
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The price of an Asian call is always lower than a “plan vanilla” call, as
the underlying’s volatility is strongly reduced. The lesser observation
points to maturity the higher the price of an Asian call and vice versa.
The extreme case would be an Asian call with only one observation at
maturity — this would be the only case where plain vanilla calls and
Asian calls have the same price (as they generate the same pay-off at
maturity). Although the Asian Bond is easily described, it is quite
complex when it comes to pricing these options: As it is not possible
to duplicate their pay-off with existing derivative instruments their
pricing can only be done by numerical methods or Monte Carlo Simu-
lations." A further developed and also very often traded Asian Bond is
the “Rainbow” or “Best of” Bond, which provide exposure to the av-
erage performance of a basket of 2 or more underlying indices. At ma-
turity the best performing index gets the highest weight in the basket,
the second best performing index gets the second highest weight etc.
(“Rainbow”) or only the best performing underlying is relevant for the
final pay-off of the bond (“Best-of”).

Lookback Bond

These kinds of structured bonds assure the investor a certain degree of
participation in the highest ever observed underlying value during the
lifetime of the bond (=path-dependent option). They refer especially
to investors who expect a strong market performance during the
product’s lifetime, but who are not sure when to expect it and at
which level the market changes its trend. One feature of certain op-
tions is that the overall performance of the underlying may be favora-
ble for the investor but at maturity the underlying may move in an un-
desired direction. As mentioned earlier, one way of avoiding this risk is
the use of Asian Bonds which dampen the effect. Lookback Bonds

! Analytic methods which use random numbers for uncertain variables and run a large number
of simulations with them (usually more than 20,000).
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also strongly reduce the negative effects of sharp market corrections
prior to maturity.

For example an investor receives at maturity 100% + 90% of the
highest index value of the DJ EuroStoxx50 Index (reached during the
lifetime of the structured bond). By that mechanism the investor
makes sure, that he will “freeze in” the highest index level and that he
will not get out of the market too late or when the markets already are
crashing. Due to that “highest level guarantee” feature, which ensures
almost perfect market timing, these structured derivatives are quite
expensive and usually allow a participation rate P of far below 100%.
In special windows of opportunity it is though possible for an issue
price of 100% to receive 100% capital guarantee and 100% highest
level guarantee at maturity. These windows of opportunity open up
when a maturity of at about 15 years is taken into account (lowers zero
bond price) and a low implied market volatility (lowers the lookback
option price).

The relevant lookback call redemption pay-off formula R at maturity
T is:

R=100% + P * Max (0 279¢% mox_

(2.8) Index 0

Index, means the highest observed index level during the bond life-

time.

This profile of course also can be varied by making the relevant index
observations not on a permanent, but perhaps on a monthly or quar-
terly basis. By this modification it would be possible to lower the op-
tion price (as there are not so many observation points for the highest
level guarantee; the expected return decreases, as the possibility of
freezing in the highest underlying level decreases) or for example to
increase the participation rate. We could also implement the lookback
feature on an Asian call, thereby dramatically lower the option price,
as the volatility of the underlying also decreases as a result of the
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“Asianing effect” (and thereby also the expected pay-off and the op-
tion price decreases). In general Lookback Bonds are very sensitive to
the implied volatility of the underlying: The higher the volatility, the
higher the chance for upside peaks of the underlying and therefore the
higher the expected return of the Lookback Bond. Another modifica-
tion is to activate highest level guarantees only when certain underly-
ing values are reached (up-and-in long put; “knock-in” option)', what
also lowers the price of the Lookback Bond. But the feature of knock-
in options will be further described within the following chapter.

Lookback Bonds are also very demanded by investors, as they offer
capital protection and at the same time enable investors to “freeze in”
the highest ever reached levels of the underlying, no matter what hap-
pens to the underlying afterwards. For example if a Lookback Bond
offers 90% participation in the underlying which reaches 70% perfor-
mance (even before maturity), the investor already knows, that he will
receive a redemption amount of at least 100% (out of the zero bond)
plus 63% (=90%*70% out of the lookback option) at maturity. This
value also cannot decrease anymore (but it still could increase), as it is
guaranteed by the embedded structure.

Fig. 6: Lookback Bond pay-off profile

450%
400%
350%
300%
250%
200%
150%
100%
50%
0%
Start Y1 Y2 Y3 ¥4 A & Y6 Y7 Y8

e INJEX = All Time High 90% Partizipation

Indexlevel in %

! Knock-in“ options: options that become activated only if the underlying reaches some prede-
fined values: ,,Up-and-in“ = The option becomes activated only if the underlying reaches a cer-
tain higher value than the current price of the underlying; ,,Down-and-in“: The option becomes
activated only if the underlying reaches a certain lower value than the current price of the un-
derlying
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But of course due to their obvious advantage they are much more ex-
pensive than the previously presented bonds or only available with low
participation rates (which increase with longer maturities of the
bonds). Still the main idea is to combine a capital guarantee with an
attractive upside performance potential generated through the under-
lying and the structured pay-off.

Also in this case dividends are not included in the underlying values,
but in the option price (the higher the dividend yield of the underlying
the lower the price of the Lookback Bond).

Best Entry Bond

Best entry derivatives complete structured bonds that should not only
protect investors against sharp market corrections during the lifetime
of the product but also makes them generate profits out of such mar-
ket drawdowns by reducing the strike levels of the underlying: They
usually have a barrier below the initial value of the underlying index,
which becomes activated as soon as the index hits that barrier
(=down-and-in long call, “knock-in” option). Afterwards this barrier is
the new strike level for the underlying index and relevant for the final
pay-off (path-dependent option). In other words, if the underlying hits
the barrier, the long call at the barrier level is activated. For example
the structured bond pays off at maturity an amount of 100% + 100%
of any increase in the index from the agreed barrier level, but only if
the barrier level has been hit during the lifetime. If the underlying
doesn’t hit the barrier during its lifetime, the investor receives the in-
vested capital plus the positive index performance. If the index per-
formance is negative to maturity the investor receives his invested cap-
ital at maturity.

Therefore the structure is identically to a Bull Bond (zero bond and at-
the-money long call) with a participation rate of 100% plus an in-the-
money long call that becomes activated only when the underlying hits
the predefined barrier level or in-the-money strike price of the call
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(=down-and-in long call). By the fact that a further feature / option is
implemented in comparison to the simple Bull Bond, the Best Entry
Bond has to be more expensive as it offers higher pay-off possibilities
(ceteris paribus). With a barrier level equal to the initial level of the in-
dex, this bond would be a simple call as it directly knocks in and the
pay-off as well as the price of a Best Entry and a Bull Bond would be
the same. Similar to the lookback the Best Entry Bond also is a very
good timing tool for investors but this time ensuring that they will not
get back into the market too late after a crash, or that they miss the
lowest entry level. Lookbacks and Best Entry Bonds are of the same
nature and structured with so-called “knock-in” options as certain un-
derlying values have to be reached and thereby activate additional im-
plemented options, which influence the final pay-off. But contrary to
Lookback Bonds the Best Entry Bonds don’t freeze in a put at the
highest underlying level but a call at the lowest index level. Investors
who expect strong bullish markets with the risk of strong drawdowns
afterwards should buy a Lookback Bond, whereas investors who ex-
pect strong bearish markets with the potential of strong upside correc-
tions afterwards should invest into a Best Entry Bond.

We can modify the parameters for example by introducing 3 knock in
barriers at 90, 80 and 70% of the initial index value, which are only
observed during the first two years of a 7-year-to-maturity Best Entry
Bond. Of course as soon as a new lower barrier level is hit, the pre-
viously activated call option expires directly, and the new lower level
call option becomes activated. A good example for that structure is
given by the “Best Entry Fox” offered by the Austrian mutual fund
company C-QUADRAT (underlying: DJ Stoxx Select Dividend 30
Index; ISIN: DEOOOAOG4LSY). By introducing 3 additional down-
and-in calls in the first 2 years to the at-the-money strike call to matur-
ity, the price is lower than of a Best Entry Bond with permanent ob-
servation of the lowest underlying value. That’s because investors low-
er their chances for receiving the overall lowest index level as their
new strike value: For example if the overall lowest index value is
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reached in year 3 at 50%, a permanent observation Best Entry Bond
would take this level into account as the new strike level of the under-
lying — whereby the “Best Entry Fox” would have a higher strike level
(and therefore lower pay-off) due to the fact, that the knock-in call op-
tions are valid only during the first two years.

Fig. 7: “Best Entry Fox” possible pay-off profiles
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By combining the 4 calls (long at-the-money call, long down-and-in
call with strike 90%, long down-and-in call with strike 80%, long
down-and-in call with strike 70%. The down-and-in calls expire direct-
ly when a new barrier level is reached) and a zero bond, the investors
will always receive the maximum out of the redemption possibilities A
(capital-guarantee), B (performance of the underlying to maturity), C
(performance of the underlying to maturity striked at one of the acti-
vated best entry level) depending on the index level development dur-
ing the lifetime of the bond and still enjoy a complete capital guaran-
tee (figure 19). By this structured bond the investors will always re-
ceive at least the return of a direct investment into the underlying, or
even more if held to maturity. But again it has to be mentioned that
the bond will have a different price behavior compared to the underly-
ing during its lifetime, as the Best Entry Bond price depends on the
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price changes of the implemented options (although the underlying
performance of course also has an impact on the option prices during
their lifetime) and the zero bond.

The relevant redemption pay-off formula R of this structured bond at
maturity T is:

Index, — Index,,,,,..
R =100% + Max| 0%; P *( =)

Index,

2.9)

The profile can also be interpreted as a lookback derivative, but only
that this time we will not measure the highest but the lowest reached
index level during a certain observation period and freeze in the rele-
vant barrier level. As usual dividends are not included into the under-
lying, but in the price of the options.

Correlation Bonds

In the last 6 — 8 years this new kind of structured products emerged.
These capital guaranteed structures in general pay a yearly coupon and
take into account the correlation between underlying instruments like
20 different stocks or indices which form the underlying basket. They
therefore require new techniques using new concepts, as they are very
sophisticated in pay out profiles and pricing requirements. Two kinds
of very successful and actively traded Correlation Bonds will be pre-
sented in this chapter: The Swing Bond and the A/tiplano Bond.

The capital guaranteed Swing Bond pays an annual coupon equal to
the smallest annual abso/ute change of all 20 stocks in the underlying
stock basket. Thereby investors have a market neutral pay-off, which
can generate attractive coupons in falling as well as rising stock mar-
kets. If markets crash and all underlying stocks have a negative per-
formance the investor still receives a positive coupon as only the abso-
lute values of the stocks are relevant.
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By Swing Bonds investors don’t necessarily have to commit them-
selves to a positive or negative market view, but must have a positive
view on a rising volatility and correlation regarding the implemented
underlyings.

Fig. 8: Coupon example Swing Bond with 6 underlying stocks
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These structured bonds enabled the issuers to sell correlation risks off
their trading books to investors willing to take them. The higher the
correlation of the underlying stocks, the higher the probability that all
stocks behave similar, and the lower the probability that a stock
change is smaller than the others. This of course makes the Swing
Bond more expensive and vice versa. In risk positioning terms the in-
vestor is correlation long (as he profits from a rise in the correlation of
the stocks) and the issuer has the correlation short position. In later
stages these bonds have been further developed for example by the
introduction of a lock-in feature for the paid coupon: That means the
yearly coupon is the maximum out of the yearly smallest absolute
change of the basket members and the previous coupon. By that fea-
ture the yearly coupon can only increase as the previously paid coupon
is frozen as minimum coupon for the next observation period.
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Another Correlation Bond is the capital guaranteed Altiplano Bond: It
pays a yearly high coupon - for example 12% - as long as none of the
underlying 20 stocks falls below 65% of its initial value at certain ob-
servation points in time. If one of the stocks hits the barrier, the cou-
pon for that year will be cancelled. The Altiplano Bond refers to inves-
tors who have a generally positive view on the underlying stocks, but
can’t exclude that there may also be moderate losses in those stocks.
As long as their expectation is correct and the losses don’t exceed
35%, investors will generate an above-market level coupon on their
invested notional. In later stages these bonds have been further devel-
oped for example by the introduction of a so-called “snowball” fea-
ture: That means if there is a year with no coupon payment the cou-
pon isn’t necessarily lost for all times, but could be repaid in one of
the following coupon periods. If during one of the next coupon pe-
riods (at the relevant observation points) the market recovers and all
stocks close above the relevant barrier all “lost” coupons will be repa-
id additionally to the coupon for that period. So it could be even poss-
ible, that a 5-years-to-maturity Altiplano “Snowball” Bond doesn’t pay
a coupon during the first 4 years (if the barrier is hit by one or more
stocks in all 4 years), but in the last year repays all 4 missed coupons
plus the last coupon cumulated (if in the last period the market recov-
ered and all stocks closed above their relevant barrier). Again a higher
correlation increases the probability that all stock behave similar and
lowers the probability that a stock loses more value than the others.
Thereby it increases the probability of receiving the high coupon for
the investor and the price of the Altiplano Bond. And again the in-
vestment bank takes the correlation short and the investor the correla-
tion long position.

Correlation Bonds already are so complex in terms of pricing, that it
isn’t possible to duplicate their pay-off with market traded plain-vanilla
options. Their price is therefore generated by highly sophisticated
Monte Carlo Simulations and very advanced mathematic pricing en-
gines. Of course the parameters for that kind of structured Correlation
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Bonds may vary in terms of barrier level, number of stocks, high cou-
pon amount, whether a fix minimum coupon is paid or not, number
of barrier observation dates, dividends, volatility etc. (with a non-linear
effect to the price of the bond). Fach change in one of the mentioned
parameter might already have a major impact on the price of the Cor-
relation Bond as it may dramatically shift the expected return at matur-
ity into the investor’s (higher issue price) or the issuer’s favor (lower
1ssue price).

One weakness of the Correlation Bonds in general is that they are
“worst-of”” options: That means one stock out of twenty is enough to
minimize investors’ returns — for example if 19 stocks of an Altiplano
Bond are far above their barrier level it is enough if one stock has a
very negative performance and closes below the barrier so that the
coupon will be cancelled. Therefore investors take quite a high single
stock risk when investing in such kind of structures, but of course the
higher risk gets also paid by potential higher coupons far above the
general market level.

Alpha Bonds

Alpha Bonds are another capital guaranteed market neutral investment
covering special requirements of investors. Similar to Swing and Altip-
lano Bonds the Alpha Bonds refer to investors who are unsure about
the markets’ future development and want to have the possibility of
generating returns in falling, neutral or rising markets. Alpha measures
the difference (=outperformance) between two underlyings which
usually are 2 equity indices. If investors have a positive view regarding
the outperformance of one sector or region versus the general market
- maybe that biotechnology, financials or Asia should perform better
than the market represented by the MSCI World Index - no matter in
which direction the broad market moves, Alpha Bonds can transform
their view into positive returns.
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For example following Alpha Bond pay-off can be traded as issued in
February 2007 by Barclays Bank PLC (ISIN DEOOOBCOEJUS5): The
two relevant underlying indices are the DJ Stoxx Select Dividend 30
Index and the DJ EuroStoxx50 Index. At maturity after 2.5 years the
investor receives 100% + 100% of the outperformance of the D]
Stoxx Select Dividend 30 Index (30 stocks with highest dividend yield
in Europe) over the D] EuroStoxx50 Index (50 stocks with largest
market capitalization in Europe). In this case it is irrelevant if and how
the indices performed positively or negatively since issue date. Only
the relative difference between them at maturity is relevant (=path-
independent option). Obviously this Alpha Bond is interesting espe-
cially for investors who expect high dividend yield stocks to outper-
form the general European stock market, no matter if the market will
develop positively or negatively during the product’s lifetime.

Fig. 9: “Alpha” example of Index A over Index B
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If the Dividend Index performs 40% and the broad market performs
only with 10% during the bond’s lifetime, investors would receive a
final pay-off of 100% capital guarantee from the zero bond plus 30%
from the outperformance (=alpha). If the Dividend Index performs
negatively with -20% and the European market (D] EuroStoxx50 In-
dex) performs even worse with -55% during the bond’s lifetime, inves-
tors would still receive a positive final pay-otf of 100% capital guaran-
tee plus 35% from the outperformance. This example shows how pos-
itive returns can be generated by Alpha Bonds even in a very negative
market environment. Only if at maturity the performance of the DJ
EuroStoxx50 Index is above the one of the Dividend Index, the inves-
tors receive no more than their initially invested notional.

As the name of this structure already indicates there is no more syste-
matic (beta) market risk, but only an unsystematic risk (alpha) remains
in the investors’ portfolios.

One improvement of the Alpha Bonds is that contrary to Correlation
Bonds investors don’t have any single stock risks in their portfolio, but
can implement their very own market view regarding certain sectors,
regions and countries. Further developed Alpha Bonds may at maturi-
ty also offer the possibility to receive the highest ever observed out-
performance between the two relevant underlyings during the lifetime
of the bond (=path-dependent option). This feature is similar to the
Lookback Bonds and also a knock-in option (up-and-in long put): It
improves the Alpha Bond as the investor doesn’t only depend on the
outperformance at the maturity date, but also profits from outperfor-
mance peaks that took place prior to maturity. As the expected final
pay-off increases by the additional introduction of this lookback fea-
ture, the price of the modified Alpha Bond of course also becomes
more expensive. The Alpha Bond is also an option based structure
which offers the investor exposure to the outperformance of one un-
derlying over another (=Alpha-Index). In general higher dividend
yields, lower volatility and higher correlation of the Index expected to
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outperform are parameters that lower the price of Alpha Bonds as
they decrease its expected return at maturity and vice versa.

Conclusions

The general and traditional bond market is one of the most liquid fi-
nancial markets worldwide with volumes / notional amounts by far
exceeding the ones of the stock market. But because of their limited
scope of design investors were very restrained to fix-coupon bonds or
floaters. By structured products the investors now can join all advan-
tages of a traditional bond — like for example capital protection — but
additionally form their market expectations into a suited pay-off pro-
file and thereby also participate in the performance of the chosen un-
derlying with potentially higher returns than traditional bonds. Struc-
tured bonds with capital protection established themselves as an own
asset class by fast growing outstanding notional amounts, high flexibil-
ity and tailor made redemption profiles. The huge field of structuring
possibilities and portfolio optimizing potential generates a large num-
ber of possible additional market exposures in comparison to tradi-
tional financial products. The arrival of these complex derivatives
opened up a whole new world for investors. Apart from the linear
pay-off profiles offered by stocks, funds or indices investors nowadays
have access to much more complex pay-off profiles in form of struc-
tured bonds. The possibilities of structured bonds are almost unlim-
ited as their pay-off profiles can be exactly adapted to the investors’
needs by setting the pricing parameters to reasonable values. The deci-
sion how to mix them and their exact form depends on investors’
views and preferences as well as the pricing environment (interest
rates, volatilities, dividends, maturity etc.).

Another important point that should be kept in mind is the complex-
ity and multi-variable sensitivity of structured bonds when it comes to
pricing them. Actually their pricing and evaluation is done by ad-
vanced computerized quantitative models and the support of high end
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software programs. Although the pricing of the fixed income compo-
nent is done by basic mathematics, it comes to much higher require-
ments for the pricing of the option component. The valuation of the
option component is done by Monte Carlo Simulations in combina-
tion with an assumed underlying behaviour according to Black-

Scholes, Heston or GARCH model.
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