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1 Introduction

Structured products are financial instruments issued by banks in which their final payments are gener-
ally linked to the performance of a single asset or a basket of them. There exits an extensive variety of
structured products since they are specified combining different payouts and risk profiles by the issuer.
Payout structures vary from simplest ones to very complex structures and they are usually constructed

by the usage of all types of derivatives.

Nowadays, structured products are drawing more and more attention since they are suitable for
all types of investors (defensive, conservative or dynamic). However, it is important for investors to
understand the risk-reward of each product in order to match the desire investment profile. This report

introduces a standard set of structured products explaining their main features.

The European Structured Investment Products Association (EUSIPA) establishes standards for a
uniform structured products categorization. Under the agreed standards, structured products are clas-
sified into two main families: I) Investment Products; and IT) Leverage Products. Investment
Products encompass three types of products: a) Capital Protection Products; b) Yield Enhance-
ment Products; and, ¢) Participation Products. On the hand, Leverage Products are divided
in: a) Leverage without Knock-Out Products; b) Leverage with Knock-Out Products; and,
c¢) Constant Leverage Products. Figureoutlines the risk-reward profile for each product category.

Return

Leverage

Yield
Enhancement

Capital
Protection

Risk

Figure 1: Risk-reward profile.
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2 Capital Protection Products (CPP)

The Capital Protection Products offer a full or
partial protection of the capital invested (the no-
tional of the product) and allow the investor to
participate in the performance of a selected un-
derlying security. The level of capital protection
is determined by the maximum amount of the in-
vested capital the investor can lose. The defined
capital protection is guaranteed only at maturity.
It is standard practice to set the capital protection
level at 100%, but it can be higher or lower. As
a rule, a lower level of capital protection means a
higher participation rate in the underlying perfor-

mance.

These products can be structured to perform
in rising or falling markets and should be in ac-
cordance with market expectations over the prod-

uct lifetime. If you have a firm opinion about the

2.1 Uncapped Bull Capital Protection
N Cpital Protection
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Definition. The Uncapped Bull Capital Pro-
tection offers a full or partial capital protection
of the notional invested at maturity. The level of
protection (in percentage) can be tailored to match

the investor’s risk aversion. It allows the investor

price development of the underlying security, you
can additionally optimize the participation rate by
ading a cap on possible gains (capital protection

product with a cap).

Return

Risk

This type of products have the lowest risk pro-
file and allow the investor not to be exposed to

price setbacks.

to take profit from the unlimited underlying’s up-
side performance. This type of product is suitable
for conservative investors who want to profit from
a bullish view on the underlying but are looking

for a full or partial protection of their capital.

Advantages. The capital is protected and the
investor is certain to get back the notional times
the protection level at maturity. This type of prod-
uct allows the investor to participate in the under-
lying’s upside performance while offsetting the risk

on the downside.

Risk. Since the capital is fully or partially
protected, the participation rate in the underly-
ing performance is generally lower compared to a
direct investment in the underlying and if the re-

demption price is equal to the protection level, the

£
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investor does not receive any return on his invest-
ment. In addition, since the capital is protected
only at maturity, the price of the product can be
lower than the protection level during the lifetime
of the product. Finally, as all structured products,

it is subject to the issuer’s credit risk.

Pricing. The price is determined by the sum

of a zero-coupon bond plus a long call option on
the selected underlying. The number of call op-
tions depends on both the notional of the product

and the participation rate.

Final Payoff. See Exhibit 2.1] for the final

payoff of a representative example.

Exhibit (2.1 Uncapped Bull Capital Protection.

Notional (N)

1,000 EUR

Capital protection level

100%

Strike (K)

3000 points (100% of the initial value)

Participation rate

70%

Table 1: Uncapped Bull Capital Protection.

* If the underlying value at expiry, S7, is above the strike (57 > K): the investor

receives a return depending on the underlying’s performance weighted by the partici-

pation rate,

Payoff = N x [Protection level + Participation rate x ST[; K .
Let ST = 5000 points,

Payoff = 1000 x [100% + 70% x w = 1,466.67 EUR.

* If the underlying value is below or equal to the strike (57 < K): the investor re-

Payoff = N x Protection level.

Let ST = 2500 points,

ceives the notional adjusted by the protection level,

Payoff = 1000 x 100% = 1,000 EUR. «
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2.2 Uncapped Bear Capital Protection

Definition. The Uncapped Bear Capital Pro-
tection offers a full or partial capital protection
of the notional invested at maturity. The level
of protection (in percentage) can be tailored to
match the investor’s risk aversion. It allows the
investor to take profit from the unlimited underly-
ing’s downside performance. This type of product
is suitable for conservative investors who want to
profit from a bearish view on the underlying but
are looking for a full or partial protection of their

capital.

Advantages. The capital is protected and the
investor is certain to get back the notional times
the protection level at maturity. This type of prod-
uct allows the investor to participate in the under-
lying’s downside performance while offsetting the

risk on the upside.

Risk. Since the capital is fully or partially
protected, the participation rate in the underly-
ing performance is generally lower compared to a
direct investment in the underlying and if the re-
demption price is equal to the protection level, the
investor does not receive any return on his invest-

ment. In addition, since the capital is protected

only at maturity, the price of the product can be
lower than the protection level during the lifetime
of the product. Finally, as all structured products,

it is subject to the issuer’s credit risk.

| W Capital Protection
Underlying
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Pricing. The price is determined by the sum
of a zero-coupon bond plus a long put option on
the selected underlying. The number of put op-
tions depends on both the notional of the product

and the participation rate.

Final Payoff. See Exhibit for the final

payoff of a representative example.

Exhibit 2.2 Uncapped Bear Capital Protection

Notional (N)

1000 EUR

Capital protection level

100%

Strike (K)

3000 points (100% of the initial value)

Participation rate

70%

Table 2: Uncapped Bear Capital Protection.

* If the underlying value at expiry, 57, is below the strike (S < K): the investor

receives a return depending on the underlying’s performance weighted by the partici-
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pation rate,

Let ST = 2000 points,

Payoff = 1000 x [100% + 70% x

Payoff = N x [Protection level + Participation x

3000 — 2000
3000

K—ST]

} = 1,233.33 EUR.

* If the underlying value is above or equal to the strike(Sr > K): the investor re-

Payoff = N x Protection level.

Let ST = 4000 points,

ceives the notional adjusted by the protection level,

Payoff = 1000 x 100% = 1,000 EUR. «

2.3 Bull Capital Protection with Cap

Definition. The Bull Capital Protection with
Cap offers a full or partial capital protection of the
notional invested at maturity. The level of pro-
tection (in percentage) can be tailored to match
the investor’s risk aversion. It allows the investor
to take profit from the underlying’s upside perfor-
mance until a predefined cap level (the product’s
return is at its maximum). This type of product
is suitable for conservative investors who want to
profit from a limited bullish view on the underly-
ing but are looking for a full or partial protection

of their capital.

Advantages. The capital is protected and the
investor is certain to get back the notional times
the protection level at maturity. This type of prod-
uct allows the investor to participate in the un-
derlying’s upside performance (until the cap level)
while offsetting the risk on the downside. Com-
pared to the Uncapped Bull Capital Protection, it
generally offers a higher participation rate between

the strike and the cap levels or/and a higher level

of protection.

I Capital Protection
Underlying
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Risk. Since the capital is fully or partially
protected, the participation rate in the underly-
ing performance is generally lower compared to a
direct investment in the underlying and if the re-
demption price is equal to the protection level, the
investor does not receive any return on his invest-
ment. Compared to the Uncapped Bull Capital

Protection, the participation in the underlying’s

ok
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upside performance is not unlimited but subject Pricing. The price is determined by the sum
to the cap level. In addition, since the capital is of a zero-coupon bond plus a long call spread op-
protected only at maturity, the price of the prod- tion on the selected underlying. The number of
uct can be lower than the protection level during call spread options depends on both the notional
the lifetime of the product. Finally, as all struc- of the product and the participation rate.

tured ducts, it i bject to the i ’ dit
HEEQ ProQuets, 1t 18 Subject to The 1ssuers credi Final Payoff. See Exhibit for the final

payoff of a representative example.

risk.

Exhibit 2,3: Bull Capital Protection with Cap.

Notional (V) 1000 EUR

Capital protection level 100%

Strike (K) 3000 points(100% of the initial value)
Cap level (C) 3600 points (120% of the initial value)
Participation rate 100%

Table 3: Bull Capital Protection with Cap.

Final Payoff:

Payoff = N x [Protection level +

. . L St — K
Min | Maximum Performance; Max |Participation x I ;O} .

* If the underlying value at expiry, S7, is above the strike and below the cap
(K < St < C): the investor receives a return depending on the underlying’s perfor-
mance weighted by the participation rate,

St — K
Payoff = NV x [Protection level 4 Participation x [ TK H

Let ST = 3375 points,

3375 — 3000

—1 1 1
Payoff = 1000 x [ 00% + 100% x =20

] = 1,125 EUR.

* If the underlying value is above or equal to the cap (Sr > C'): the investor
receives the maximal return,

Payoff = N x [Protection level + Maximum Performance].
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Let ST = 4000 points,

Payoff = 1000 x |100% -+ 20%|. = 1,200 EUR.

* If the underlying value is below or equal to the strike (57 < K): the investor re-

Payoff = N x Protection level.

Let S7 = 2500 points,

ceives the notional adjusted by the protection level,

Payoff = 1000 x 100% = 1,000 EUR. «

2.4 Bear Capital Protection with Cap

Definition. The Bear Capital Protection with
Cap offers a full or partial capital protection of the
notional invested at maturity. The level of protec-
tion (in percentage) can be tailored to match the
investor’s risk aversion. It allows the investor to
take profit from the underlying’s downside perfor-
mance until a predefined cap level (the product’s
return is at its maximum). This type of product
is suitable for conservative investors who want to
profit from a limited bearish view on the underly-
ing but are looking for a full or partial protection

of their capital.

Advantages. The capital is protected and the
investor is certain to get back the notional times
the protection level at maturity. This type of prod-
uct allows the investor to participate in the under-
lying’s downside performance (until the cap level)
while offsetting the risk on the upside. Compared
to the Uncapped Bear Capital Protection,it gener-
ally offers a higher participation rate between the
strike and the cap levels or/and a higher level of

protection.
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Risk. Since the capital is fully or partially
protected, the participation rate in the underly-
ing performance is generally lower compared to a
direct investment in the underlying and if the re-
demption price is equal to the protection level, the
investor does not receive any return on his invest-
ment. Compared to the Uncapped Bear Capital
Protection, the participation in the underlying’s
downside performance is not unlimited but sub-
ject to the cap level. In addition, since the capital
is protected only at maturity, the price of the prod-
uct can be lower than the protection level during
the lifetime of the product. Finally, as all struc-

tured products, it is subject to the issuer’s credit

ok
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risk. put spread options depends on both the notional

. . . f the product and the participation rate.
Pricing. The price is determined by the sum © procuct at patheipation ¥

of a zero-coupon bond plus a long put spread op- Final Payoff. See Exhibit 2.4 for the final

tion on the selected underlying. The number of payoff of a representative example.

Exhibit [2,.4: Bear Capital Protection with Cap.

Notional (V) 1000 EUR

Capital protection level 100%

Strike (K) 3000 points(100% of the initial value)
Cap level (C) 2400 points(80% of the initial value)
Participation rate 100%

Table 4: Bear Capital Protection with Cap.

Final Payoff:

Payoff = IV x [Protection level +

K-S
Min [Maximum Performance; Max | Participation x % T;OH] .

* If the underlying value at expiry, 57, is below the strike and above the cap

(C < St < K) at expiry: the investor receives a return depending on the underlying’s

performance weighted by the participation rate,

K _
Payoff = N x [Protection level + Participation x [ KSTH'

Let ST = 2625 points,

3000 — 2625

Payoff = 1 1 1
ayo 000 x [ 00% +100% x —- =

] = 1,125 EUR.

* If the underlying value is below or equal to the cap (57 < C): the investor

receives the maximal return,

Payoff = N x [Protection level + Maximum Performance|.

Let ST = 2300 points,

Payoff = 1000 x 120% = 1,200 EUR.
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e If the underlying value is above or equal to the strike (St > K): the investor re-

Payoff = NN x Protection.

Let ST = 3500 points,

ceives the notional adjusted by the protection level,

Payoff = 1000 x 100% = 1,000 EUR. «

2.5 Bull Capital Protection with Knock-Out

Definition. The Bull Capital Protection with
Knock-Out offers a full or partial capital protec-
tion of the notional invested at maturity. The level
of protection (in percentage) can be tailored to
match the investor’s risk aversion. It allows the
investor to take profit from the underlying’s up-
side performance until a predefined barrier level is
reached (Knock-out). If the Knock-out is reached
(Knock-Out event) during the lifetime of the prod-
uct (American barrier) or at expiry only (Euro-
pean barrier) the product loses its participation
to the underlying’s performance and the investor
receives the notional adjusted by the capital pro-
tection level at maturity. It is very common how-
ever that an additional coupon (or rebate) is paid
at maturity in case a knock-out event occurs to
compensate this loss of exposition. This type of
product is suitable for conservative investors who
want to profit from a moderately bullish view on
the underlying but are looking for a full or partial

protection of their capital.

11
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Advantages. The capital is protected and the
investor is certain to get back the notional times
the protection level plus a potential coupon (if a
knock-out event occurs) at maturity. This type of
product allows the investor to participate in the
underlying’s upside performance until the knock-
out level while offsetting the risk on the down-
side. Compared to the Uncapped Bull Capital
Protection, it generally offers a higher participa-
tion rate between the strike and the knock-out
levels or/and a higher level of protection plus a

potential coupon.

Risk. The participation rate in the underlying
performance is lost if a knock-out event occurs and
if the underlying price is below the strike and no
knock-out event occurs, the investor receives only

the protection level times the notional at maturity.

ok
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Compared to the Uncapped Bull Capital Protec-
tion, the participation in the underlying’s upside
performance is not unlimited but subject to the
knock-out level. In addition, since the capital is
protected only at maturity, the price of the prod-
uct can be lower than the protection level during
the lifetime of the product. Finally, as all struc-
tured products, it is subject to the issuer’s credit

risk.

Pricing. a) European structures: the price

is determined by the sum of a zero-coupon bond

plus a long call spread option plus a short digital
call option on the selected underlying. b) Amer-
ican structures: the price is determined by the
sum of a zero-coupon bond plus a long American
knock-out call plus a long American digital call on

the selected underlying.

The number of options depends on the notional
of the product, the participation rate and the po-

tential coupon rate (rebate).

Final Payoff. See Exhibit 2.5 for the final

payoff of a representative example.

Exhibit 2,5: Bull Capital Protection with Knock-Out.

Notional (N)

1000 EUR

Capital protection level

100%

Strike (K) 3000 points(100% of the initial value)
Knock Out level (EuropeanKQO) | 3600 points(120% of the initial value)
Coupon (C) 5%

Participation rate 100%

Table 5: Bull Capital Protection with Knock-Out.

* If the underlying value at expiry, 57, is above the strike (St > K) and no

Let Sp = 3375 points,

Payoff = 1000 x [100% + 100% x

Payoff = N x {Protection level + Participation x

3375 — 3000

knock-out event occurred: the investor receives a return depending on the under-
lying’s performance weighted by the participation rate,

Sr— K
K .

=1,125 EUR.
3000 ] , 125 EU

* If the underlying value is equal or below the strike at expiry (57 < K) and no

tection level.

Let ST = 2500 points,

Payoff = 1000 x 100% = 1.000 EUR.

knock-out event occurred: the investor receives the notional adjusted by the pro-
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protection level plus the coupon (rebate),

Payoff = N x [Protection level + C],

* If a knock-out event occurred: the investor receives the notional adjusted by the

Payoff = 1000 x [100% + 5%] — 1.050 EUR. <

2.6

Definition. The Bear Capital Protection with
Knock-Out offers a full or partial capital protec-
tion of the notional invested at maturity. The
level of protection (in percentage) can be tailored
to match the investor’s risk aversion. It allows
the investor to take profit from the underlying’s
downside performance until a predefined barrier
level is reached (Knock-out). If the Knock-out is
reached (Knock-Out event) during the lifetime of
the product (American barrier) or at expiry only
(European barrier) the product loses its partici-
pation to the underlying’s performance and the
investor receives the notional adjusted by the cap-
ital protection level at maturity. It is very common
however that an additional coupon (or rebate) is
paid at maturity in case a knock-out event occurs
to compensate this loss of exposition. This type of
product is suitable for conservative investors who
want to profit from a moderately bearish view on
the underlying but are looking for a full or partial

protection of their capital.

Advantages. The capital is protected and the
investor is certain to get back the notional times
the protection level plus a potential coupon (if a
knock-out event occurs) at maturity. This type
of product allows the investor to participate in
the underlying’s downside performance until the
knock-out level while offsetting the risk on the up-
side. Compared to the Uncapped Bear Capital
Protection, it generally offers a higher participa-

tion rate between the strike and the knock-out

13

Bear Capital Protection with Knock-Out

levels or/and a higher level of protection plus a

potential coupon.
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Risk. The participation rate in the underly-
ing performance is lost if a knock-out event occurs
and if the underlying price is above the strike and
no knock-out event occurs, the investor receives
only the protection level times the notional at ma-
turity. Compared to the Uncapped Bear Capital
Protection, the participation in the underlying’s
downside performance is not unlimited but sub-
ject to the knock-out level. In addition, since the
capital is protected only at maturity, the price of
the product can be lower than the protection level
during the lifetime of the product. Finally, as all
structured products, it is subject to the issuer’s

credit risk.

Pricing. a) European structures: the price
is determined by the sum of a zero-coupon bond

plus a long put spread option on the selected un-

ok
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derlying plus a short digital put option. b) Amer- The number of options depends on the notional
ican structures: the price is determined by the of the product, the participation rate and the po-
sum of a zero-coupon bond plus a long American tential coupon rate (rebate).

knock-out put plus a long American digital put on Final Payoff. See Exhibit for the final

the selected underlying. i
© selected uhderiying payoff of a representative example.

Exhibit [2,6: Bear Capital Protection with Knock-Out

Notional (V) 1000 EUR
Capital protection level 100%
Strike (K) 3000 points(100%)
Knock Out level (EuropeanKO) | 2400 points(80%)
Coupon (C) 5%
Participation rate 100%

Table 6: Bear Capital Protection with Knock-Out.

* If the underlying value at expiry, S7, is below the strike (S < K) and no

knock-out event occurred: the investor receives a return depending on the underly-

ing’s performance weighted by the participation rate,

K —
Payoff = NV x {Protection level 4 Participation x ST] .

Let ST = 2625 points,

3000 — 2625

Payoff = 1000 x [100% + 100% x 3000

] = 1,125EUR.

* If the underlying value is equal or above the strike at expiry (57 > K) and no

knock-out event occurred: the investor receives the notional adjusted by the protec-

tion level.

Let ST = 3500 points,

Payoff = 1000 x 100% = 1,000 EUR.

¢ If a knock-out event occurred: the investor receives the notional adjusted by the

protection level plus the coupon (rebate).

Payoff = N x (Protection level + (),
Payoff = 1000 x (100% + 5%) = 1,050 EUR. <

14 /
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2.7 Capital Protection with Coupon (Binary)

Definition. The Capital Protection with
Coupon offers a full or partial capital protection
of the notional invested at maturity. The level
of protection (in percentage) can be tailored to
match the investor’s risk aversion. It allows the
investor to receive coupon payments depending on
the price of a selected underlying at predefined
dates. This type of product is suitable for conser-
vative investors who want to profit from a moder-
ately bullish view on the underlying but are look-

ing for a full or partial protection of their capital.

W apital Protection ||
Underlying

1200

1100 - 1

Payuoff in EUR

/

1050

100 110
Underlying in %

a0

130

Advantages. The capital is protected and
the investor is certain to get back the notional
times the protection level at maturity plus poten-

tial coupons.

Risk. If the price of the underlying does not
satisfy the conditions determined at the specified
dates, the investor will receive only the protection
level times the notional at maturity, i.e he does not
receive any return on his investment. In addition,
since the capital is protected only at maturity, the
price of the product can be lower than the pro-
tection level during the lifetime of the product.
Finally, as all structured products, it is subject to

the issuer’s credit risk.

Pricing. The price is determined by the sum
of a zero-coupon bond plus a strip of digital op-

tions on the selected underlying.

Final Payoff. See Exhibit for the final

payoff of a representative example.

Exhibit[2.7: Capital Protection with Coupon

Notional (N)

1000 EUR

Capital protection level

100%

Strike (K)

3000 points (100% of the initial value)

Coupon (C)

6%

Table 7: Capital Protection with Coupon.

Observation Date | Condition Level | Coupon
1 3100 points 4%
2 3200 points 6%
3 3300 points 8%

Table 8: Observation Dates.

15
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* On each Observation Dates ¢ : If the underlying S; is equal or above the

corresponding Condition Level: the investor receives the corresponding coupon,

Payoff = N x [Ct}.

 If the underlying S; did not satisfied the Condition Level on any Observation
Dates ¢: the investor receives the notional adjusted by the protection level,

Payoff = 1000 x 100% = 1,000 EUR. «

r ok
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3 Yield Enhancement Products (YEP)

Return

Enhancement

Risk

The Yield Enhancement Products do not offer
a protection of the initial capital invested. The
main objective is to pick up a higher yield than

a money market investment with a risk tailored

3.1 Reverse Convertible

Definition. The objective of the Reverse Con-
vertible is to get a fixed coupon (return) at matu-
rity that is higher than the current money mar-
ket rate. However, since the Reverse Convertible
includes the sale of an option, the investor has
an unlimited exposition to the underlying’s down-
side performance. This type of product is there-
fore suitable for conservative investors who have a
stable or moderately bullish market view on the
underlying and are looking for an attractive yield

with a tailored risk.

Advantages. The investor receives an attrac-
The

investment period is generally below 12 months

tive return on his investment in any case.

and this type of products allow the investor to op-
timize the return on his investment on relatively
short time periods. Finally, the Reverse Convert-
ible gives the investor the opportunity to benefit
from the underlying’s implied volatility.

17

to match investor’s risk appetite. They offer a
coupon (return) linked to the underlying’s perfor-
mance but they will perform poorer than the Par-
ticipation Products in case of a strong performance
of the underlying. On the downside, they hold a
risk of loss and are therefore mostly suitable for

stable market conditions.

The Yield Enhancement Products can be de-
signed with various features to match both the in-
vestor market’s expectation and risk profile. They
are mainly suitable for conservative investors who
have a stable market view on the underlying and
are looking for an attractive yield with a tailored

risk.

Moo
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Risk. The return will be lower than a direct
investment in the underlying in case of a strong
upside performance. In addition, if the underlying
performs badly, the loss can be unlimited since the
downside exposition is similar to a direct invest-
ment in the underlying. Finally, as all structured

products, it is subject to the issuer’s credit risk.

Pricing. The price is determined by the sum
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of a zero-coupon bond plus a short put.

Final Payoff. See Exhibit for the final

payoff of a representative example.

Exhibit[3.1I: Reverse Convertible

Notional (N)

1000€

Initial Value

3000 points

Strike (K)

2700 points (90% of the initial value)

Coupon (C)

6%

Table 9: Reverse Convertible.

* If the underlying value at expiry, S7, is above or equal to the strike (57 > K):

Payoff = N x (1 + C).

Let ST = 3200 points,

the investor receives the notional plus the coupon,

Payoff = 1000 x (1 4+ 6%) = 1,060 EUR.

* If the underlying value is below the strike (57 < K): the investor receives the no-

St — K
K

Payoff = N x [1+C+

|

Let ST = 2300 points,

Payoff = 1000 x [1 + 6% +

2300 — 2700
2700

tional plus the coupon plus the negative performance of the underlying,

] =911.90 EUR. «

3.2 Barrier Reverse Convertible

Definition. The objective of the Barrier Re-
verse Convertible is to get a fixed coupon (re-
turn) at maturity that is higher than the current
money market rate. Since the Reverse Convert-
ible includes the sale of an option, the investor has
an unlimited exposition to the underlying’s down-
side performance. However, contrary to the Re-

verse Convertible, if the underlying price is below

18

the strike at expiry but the barrier has not been
reached during the lifetime of the product (Amer-
ican barrier) or at expiry (European barrier) the
investor receives back the notional invested (con-
ditional capital protection). This type of product
is therefore suitable for conservative investors who
have a stable or moderately bullish market view

on the underlying and are looking for an attrac-
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tive yield with a tailored risk.

Advantages. The investor receives an attrac-
The

investment period is generally below 12 months

tive return on his investment in any case.

and this type of products allow the investor to op-
timize the return on his investment on relatively
short time periods. The Barrier Reverse Convert-
ible offers a conditional capital protection between
the strike and the barrier. Finally, it gives the in-
vestor the opportunity to benefit from the under-

lying implied volatility.

Risk. The return will be lower than a direct
investment in the underlying in case of a strong
upside performance. In addition, if the underlying
performs badly, the loss can be unlimited since the
downside exposition is similar to a direct invest-
ment in the underlying. Finally, as all structured

products, it is subject to the issuer’s credit risk.

Q20 e g g
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Underlying in %

W Ciarrier reverse corvertible |
Underlying :

Pricing. a) European structures: the price
is determined by the sum of a zero-coupon bond
plus a short put with a strike level equal to the
b)

American structures: the price is determined

barrier level plus a short digital put option.

by the sum of a zero-coupon bond plus a short

American knock-in put on the selected underlying.

Final Payoff. See Exhibit for the final

payoff of a representative example.

Exhibit [3.2: Barrier Reverse Convertible

Notional (V)

1000€

Initial Value

3000 points

Strike (K) 3000 points (100% of the initial value)
Barrier (K1) | 2250 points (75% of the initial value)
Coupon (C) 6%

Table 10: Barrier Reverse Convertible.

* If the underlying value at expiry, S7, is equal or above the strike (S > K): the

investor receives the notional plus the coupon,

Payoff = N x (1 + C).

Let ST = 3100 points,

Payoff = 1000 x (1 + 6%) = 1,060 EUR.
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* If the underlying value is below the strike (57 < K) but the barrier has not

been reached : the investor receives the notional plus the coupon,

Payoff = N x (1 + C).
Let Sp = 2750 points,

Payoff = 1000 x (1 + 6%) = 1,060 EUR.

* If the underlying value is below the strike (57 < K) and the barrier has been

reached: the investor receives the notional plus the coupon plus the negative perfor-
mance of the underlying from the strike level,

Payoff = N x [1+C+M}

K

Let St = 2100 points,

2100 — 3000
3000

Payoff = 1000 x [1 + 6% +

] = 760 EUR. «

3.3 Express Certificate

Definition. The Express Certificate is sim- an attractive yield with a tailored risk.

ilar to the Barrier R C tible with
Har o the bartier feverse Lonvertibie with an Advantages. The product can be early re-

1 dempti 1 . Predefined ob t . : . .
early fedemption tlatse recetined ObseEvation - 4 semed quickly and the investor will receive an

dates are set with specific observation levels. If . ..
attractive return on his investment. The coupon

the underlying is above the observation level on ) .. )
payment generally increase in time, i.e. the longer

th di b tion date, th diti
© COLTCSpOLiding obsetvation date, the condition the product continue to live, the higher the coupon

f ly red tion is satisfied and the Ex- . . .
OF afl catly redemption s satishied an ¢ B received. This type of products allow the investor

ess Certificate is redeemed prematurely. If the .. .
Pt ! B HRed prefiatiely to optimize the return on his investment on rela-

condition is not satisfied, the product continue to . . . . .
tively short time periods, especially in case of early

run until the next observation date. If not earl . .
Y redemption. The Express Certificate offers a con-

d d, th duct ff is then similar ¢ .. . . .
redeettied, THE Product payoll 1s thet sHiiat 104 - 4itional capital protection between the strike and

Barrier Reverse Convertible at expiry. The return . .
) ) the barrier at expiry.
on the Express Certificate is therefore unknown at
the issue date of the product and will depend on
the price’s development of the underlying that will
trigger or not an early redemption. This type of
product is therefore suitable for conservative in-
vestors who have a stable or moderately bullish

market view on the underlying and are looking for

0 ok
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Risk. The return will be lower than a direct
investment in the underlying in case of a strong
upside performance. In addition, if the underlying

performs badly, the loss can be unlimited since the

downside exposition is similar to a direct invest-
ment in the underlying. Finally, as all structured

products, it is subject to the issuer’s credit risk.

Pricing. The price of the Structure at expiry
is determined by the sum of a zero-coupon bond
plus a short put with a strike level equal to the bar-
rier level plus a short digital put option. However,
since the structure is autocallable, general Mar-
tingale Theory is applied to obtain a closed-form

formula.

Final Payoff. See Exhibit for the final

payoff of a representative example.

Exhibit 3.3k Express Certificate

Notional (N)

1000€

Initial Value

3000 points

Strike (K)

3000 points (100% of the initial value)

Barrier (K1)

2250 points (75% of the initial value)

Coupon at expiry (C)

10%

Table 11: Express Certificate.

Observation Date | Condition Level | Coupon
1 3100 points 4%
2 3200 points 6%
3 3300 points 8%

Table 12: Observation Dates.

* On each Observation Dates ¢ : If the underlying S; is equal or above the

corresponding Condition Level: the investor receives the notional plus the corre-
sponding coupon and the product is early redeemed,

Payoff = N x (1 + C}).

If the product has not been early redeemed.

¢ If the underlying value at expiry, S, is equal or above the strike (57 > K): the
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investor receives the notional plus the coupon,

Payoff = N x (1 + C7).

Let S = 3400 points,

Payoff = 1000 x (1 + 10%) = 1,100 EUR.

If the underlying is below the strike (57 < K) but the barrier has not been

reached : the investor receives the notional adjusted by the protection level,

Payoff = N x Protection level

Let S7 = 2750 points,

Payoff = 1000 x (100%) = 1,000 EUR.

If the underlying is below the strike (57 < K) and the barrier has been

reached: the investor receives the notional plus the negative performance of the un-
derlying from the strike level,

K —
Payoff = N x [1 + ST].

K

Let St = 2100 points,

2100 — 3000
3000

Payoff = 1000 x [1 +

] =700 EUR. «

22 f
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4 Participation Products (PP)

The Participation Products participate of the
underlying’s performance both on the upside and
the downside. They are generally structured with
specific features (cap, barriers,...) that give the
opportunity for the investor to match both his
market expectation and risk appetite. Return and
risk profiles vary with the price development of the
underlying security and the specific features. For
these products, the risks are generally similar to a

direct investment in the underlying.

4.1 Tracker Certificate

Definition. The Tracker Certificate provides
a synthetic exposure to the underlying perfor-
mance from the initial level of the underlying.
The Bull Tracker Certificates reproduce a syn-
thetic long position in the underlying whereas the
Bear Tracker Certificates reproduce a synthetic
short position. They are therefore suitable for in-
vestors who want to take a directional position on
the underlying but can not directly invest in the

underlying security.

Advantages. Investors have a straightfor-
ward exposition in the underlying security, similar

to a direct investment.

Risk. There is no capital protection. If the un-
derlying performs badly, the loss can be unlimited
since the exposition is similar to a direct invest-
ment in the underlying. Finally, as all structured

products, it is subject to the issuer’s credit risk.

Pricing. a) Bull Tracker Certificate: the

Return

Risk

price is determined by the sum of a zero-coupon
bond plus a long call option and a short put op-
tion. Bear Tracker Certificate: the price is de-
termined by the sum of a zero-coupon bond plus

a long put option and a short call option.

VB0 e peeeee e

N Tracker certificate Bull
Underlying
Tracker certificate Bear

140 -

130 b e N

Payoff in EUR

80

i i i i i i i i
50 B0 70 80 S0 100 110 120 130 140 150
Underlying in %

Final Payoff. See Exhibit 1] for the final
payoff of a Bull Tracker Certificate representative

example.

Exhibit [4.1: Bull Tracker Certificate

23
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Notional 1000€
Strike (K) | 3000 points (100% of the initial value)

Table 13: Bull Tracker Certificate.

* If the underlying value at expiry, 57, is above or equal to the strike (57 > K):
the investor receives the notional plus the positive performance of the underlying,

- K
Payoff = N x [1+ST ]

K

Let ST = 3500 points ,

3500 — 3000

Payoff =1 1
ayo 000 x [ + 3000

] =1,166.67 EUR.

* If the underlying value is below the strike (57 < K): the investor receives the no-
tional plus the negative performance of the underlying,

K
Payoff = N x {1+ST ]

K
Let ST = 2500 points,

2500 — 3000

Payoff = 1 1
ayo 000 x [ + 3000

] = 833.33 EUR. «

4.2 Bonus Certificate

00 | : : formance of the underlying. However, if the un-

derlying price is below the strike (initial value) at
1200

: : : expiry and the barrier has not been reached dur-
B B I N ing during the lifetime of the product (American

1000 barrier) or at expiry (European barrier), the in-

w

=]

=]
T

Payoff in EUR

vestor receive back the notional invested (condi-
5 tional capital protection). The Bonus certificate

Underlying is suitable for investors who want to take a di-

rectional position on the underlying with a safety

f=i]

=

=]
T

-
o
=]

500 i 1 L i L i . . . . . .
0 Ei EY 100 10 120 130 net (until the barrier) in case their market view is
Underlying in %

wrong.

Advantages. The Bonus Certificate allows

Definition. The Bonus Certificate is similar the investors to profit from the unlimited under-

to a Tracker certificate since it also provides an lying’s upside performance. In addition, as long

exposition to both the upside and downside per-

24 /
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as the barrier has not been reached, the capital is
protected at maturity (conditional capital protec-

tion).

Risk. The capital protection is only condi-
tional. If the underlying performs badly and the
barrier is reached, the loss can be unlimited since
the exposition will be similar to a direct invest-
ment in the underlying from the strike (initial
value). Finally, as all structured products, it is

subject to the issuer’s credit risk.

Pricing. a) European structures: the price
is determined by the sum of a zero-coupon bond
plus a long call plus short put with a strike level
equal to the barrier level plus a short digital put
option on the selected underlying. b) American
structures: the price is determined by the sum
of a zero-coupon bond plus a long call plus a short

American knock-in put on the selected underlying.

Final Payoff. See Exhibit .2 for the final

payoff of a representative example.

Exhibit [4.2: Bonus Certificate

Notional (N)

1000€

Strike (K)

3000 points (100% of the initial value)

Barrier (K1)

2250 points (75% of the initial value)

Conditional Protection level

100%

Table 14: Bonus Certificate.

* If the underlying value at expiry, 57, is above or equal to the strike (57 > K):

tive performance of the underlying,

Let ST = 3500 points,

Payoff = 1 1
ayo 000 x [ 00% + 3000

Payoff = NV x [Conditional Protection +

3500 — 3000

the investor receives the notional times the Conditional Protection level plus the posi-

St — K
K .

} = 1,166 EUR.

* If the underlying value is below the strike (57 < K) but the barrier has not

level,

Let St = 2500 points,

Payoff = N x Conditional Protection.

Payoff = 1000 x 100% = 1,000 EUR.

been reached : the investor receives the notional times the Conditional Protection

* If the underlying is below the strike (S < K) and the barrier has been
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Let ST = 2100 points,

Payoff = 1 1
ayo 000 x [ 00% + 3000

Payoff = N x [Conditional Protection +

2100 — 3000

reached: the investor receives the notional times the Conditional Protection level plus
the negative performance of the underlying from the strike level,

St — K
7}_{ .

} = 700 EUR. «

4.3 Twin Win Certificate

Definition. The Twin Win Certificate offers
the investor to take advantage from both the up-
side and the downside performance of the under-
lying until a certain level. If the barrier has not
been reached during the lifetime of the product
(American barrier) or at expiry (European bar-
rier) the investor will receive the notional invested
(conditional capital protection) plus the absolute
performance of the underlying. However, if the
barrier is reached, the product is similar to a di-
rect investment in the underlying from the strike
(initial value). This type of product is suitable for
investors who have a directional view on the un-
derlying but still want to benefit from an opposite

movement of the underlying (until a certain level).

The Twin Win Certificate al-

lows the investors to profit from the unlimited un-

Advantages.

derlying’s upside performance but also from the
downside performance (in absolute term) until a
certain level. In addition, as long as the barrier
has not been reached, the capital is protected at

maturity (conditional capital protection).

26
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Risk. The capital protection is only condi-
tional. If the underlying performs badly and the
barrier is reached, the loss can be unlimited since
the exposition will be similar to a direct invest-
ment in the underlying from the strike (initial
value). Finally, as all structured products, it is

subject to the issuer’s credit risk.

Pricing. a) European structures: the price
is determined by the sum of a zero-coupon bond
plus a long call plus a long put plus a short put
with a strike level equal to the barrier level plus a
short digital put option. b) American struc-
tures: the price is determined by the sum of
a zero-coupon bond plus a long call plus a long
American Knock-Out put plus a short American

knock-in put on the selected underlying.

Final Payoff. See Exhibit {.3] for tk~ <!

ok

payoff of a representative example.
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Exhibit [4.3: Twin Win Certificate

Notional (N) 1000€
Strike (K) 3000 points (100% of the initial value)
Barrier (KI) | 2250 points (75% of the initial value)

Table 15: Twin Win Certificate.

* If the underlying value at expiry, 57, is above or equal to the strike (57 > K):

the investor receives the notional plus the positive performance of the underlying,

- K
Payoff = N x [1+ST ]

K

Let ST = 3500 points,

3500 — 3000

Payoff =1 1
ayo 000 x [ + 3000

] = 1,166 EUR.

If the underlying value is below the strike (S < K) but the barrier has not

been reached: the investor receives the notional plus the absolute value of the nega-

tive performance of the underlying,

Payoff = N x [1 B ;{ST].

Let St = 2500 points,

3000 — 2500

Payoff =1 1
ayo 000 x [ + 3000

] = 1,166 EUR.

If the underlying value is below the strike (Sr < K) and the barrier has been

reached: the investor receives the notional plus the negative performance of the un-
derlying from the strike level,

K
Payoff = N x {1+ST ]

K
Let St = 2100 points,

2100 — 3000
3000

Payoff = 1000 x [1 +

] = 700 EUR. «

4.4 OutPerformance Certificate

. ok
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Definition. The Outperformance certificate is
very similar to the Tracker Certificate since it pro-
vides a synthetic exposure to the underlying per-
formance from the initial level of the underlying. It
offers however a participation rate above 100% on
the upside (disproportionately higher rates from
price increase). This type of product is suitable

for investors who want to take a directional posi-

tion on the underlying with an higher participation

rate to the upside.

Advantages. Investors have a straightfor-
ward exposition in the underlying security, similar
to a direct investment with a higher participation

rate on the upside performance of the underlying.

Risk. There is no capital protection. If the un-
derlying performs badly, the loss can be unlimited
since the exposition is similar to a direct invest-
ment in the underlying. Finally, as all structured

products, it is subject to the issuer’s credit risk.

Pricing. The price is determined by the sum
of a zero-coupon plus a long call option and a short
put option. The number of call options is higher
than the number of put options to obtain this dis-

proportionate participation rate.

Final Payoff. See Exhibit [{.4] for the final

payoff of a representative example.

Exhibit [4.4: OutPerformance Certificate

Notional

1000€

Strike (K)

3000 points (100% of the initial value)

Participation rate

150% (on the upside)

Table 16: OutPerformance Certificate.

* If the underlying value at expiry, 57, is above or equal to the strike (57 > K):

the participation rate,
Payoff = N x [1 + Participation x
Let ST = 3500 points,

Payoff = 1000 x [1 + 150% x

3500 — 3000
3000

the investor receives the notional plus the positive performance of the underlying times

ST—K}

] = 1250 EUR.

* If the underlying value is below the strike (57 < K): the investor receives the no-
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tional plus the negative performance of the underlying,

- K
Payoff = N x {1+ST ]

Let ST = 2500 points,

2500 — 3000
3000

Payoff = 1000 x [1 +

] = 833.33 EUR. «
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5 Leverage Products (LP)

The Leverage Products offers the possibility
to increase the leverage of his investment for the
investor. This leverage effect allows the investor
to achieve outsize gains with lower capital invest-
ment. However, the leverage effect also increase
the risk of this type of products and the investor
can quickly lose his whole investment in case the
market expectation is not realized. The Leverage
Products have a high risk-return profile and offer
active investors the possibility to accelerate their

exposition in a selected underlying.

5.1 Call/Put Warrant

100

50

i i 1 i i
100 102 104 108 108

Definition. The Call (Put) warrant is a se-
curitized option. It gives the right (but not the
obligation) to buy (sell) during a pre-determined
period (American option) or at maturity (Euro-
pean option) a predetermined quantity of the un-
derlying at a predetermined price (strike). If the
settlement is in cash, the investor will receive at
expiry the difference between the underlying value
(strike) and the strike (underlying value). The in-
vestor has to pay a premium to receive the war-
rant. This premium represents the notional in-
vested in the product and the whole amount can

be lost since the value of the warrant will be zero

30

Return

Risk

if the underlying price is below (above) the strike.
This type of product is suitable for investors who
have a strong bullish (bearish) view on the under-
lying and are looking to get a leverage on their

investment.

108

100

104

50 i I
102 106

Advantages. The Warrant Call (Put) allows
the investor to benefit from a leverage effect on
the underlying’s upside (downside) performance.
Since the changes in the warrant’s value are much
more pronounced compared to the underlying’s
movements (leverage effect), the investor can sell

the warrant on the secondary market higher than

ok



Arfima Financial Solutions

its issue price before it expired. Compared to a di-
rect investment in the underlying, it will provide

higher return with a smaller investment.

Risk. If his market view is wrong (the option
is not exercised), the investor can lose all his in-
vestment. Since the changes in the warrant’s value
are much more pronounced compared to the un-

derlying’s movements (leverage effect), the price of

the warrant on the secondary market can be much
lower than its issue price. Finally, as all struc-
tured products, it is also subject to the issuer’s

credit risk.

Pricing. The price is basically a long call

(put) option.

Final Payoff. See Exhibit for the final

payoff of a representative example.

Exhibit 5.3t Call Warrant

Issue Price (Premium)

5.00 € per warrant

Underlying Value (Sp)

100 EUR

Strike (K)

110 EUR (110% of the underlying value)

Table 17: Call Warrant.

* If the underlying value at expiry, 57, is above or equal to the Strike (57 > K):

The investor can exercise his right,

Payoff per warrant = Sy — K,

Payoff
Performance per warrant = ——————— —
Issue Price
Let ST = 130 EUR,
130 — 100
Underlying Performance = EET 30%.

Payoff per warrant = 130 — 110 = 20 EUR

20
Performance per warrant = =~ 1 =300%.

¢ If the underlying value, S7, is below the Strike (S < K): The warrant is not ex-

ercised and the investor loses his investment (the premium). «

Exhibit 5.1k Put Warrant

Issue Price (Premium)

5.00 € per warrant

Underlying Value (Sp)

100 EUR

Strike (K)

90 EUR (90% of the underlying value)

Table 18: Put Warrant.
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¢ If the underlying value at expiry, S7, is below or equal to the Strike (57 < K):

The investor can exercise his right,

Payoff per warrant = K — Sp,

Payoff
Performance per warrant= ———— —
Issue Price
Let S =70 EUR,
100 — 70
Underlying Performance = BT —30%

Payoff per warrant = 90 — 70 = 20 EUR,

20
Performance per warrant = = 1 =300%.

* If the underlying value, S7, is above the Strike (S > K): The warrant is not ex-

ercised and the investor loses his investment (the premium).«

5.2 Call/Put Spread Warrants

100 -

20 i :

i 1 i
[ a0 106 110 114 120

Definition. The Call (Put) Spread Warrant
is actually the sum of two securitized options. It
is the combination of a long call (put) and a short
call (put) with a higher (lower) strike. It is actu-
ally similar to a call (put) warrant with a limited
upside potential since the sale of the second op-
tion caps the potential performance. The investor
will therefore receive at expiry the difference be-

tween the underlying value (strike) and the strike

32

(underlying value) limited to the cap level (or sec-
ond strike). The payoff will be fixed and at his
maximum if the underlying is above the (below)
the cap level. The investor has to pay a premium
to receive the warrant. This premium represents
the notional invested in the product and the whole
amount can be lost since the value of the warrant
will be zero if the underlying price is below (above)
the strike. This type of product is suitable for in-
vestors who have a limited bullish (bearish) view
on the underlying and are looking to get a leverage

on their investment.
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Advantages. The Warrant Call (Put) Spread
allows the investor to benefit from a leverage ef-
fect on the underlying’s upside (downside) perfor-
mance, limited to the cap level. It is cheaper than
a regular Call (Put) Warrant. Since the changes
in the warrant’s value are much more pronounced

compared to the underlying’s movements (leverage

effect), the investor can sell the warrant on the sec-
ondary market higher than its issue price before it

expired.

Risk. The performance is capped compared to
a regular Call (Put) Warrant. In addition, if his
market view is wrong (the option is not exercised),
the investor can lose all his investment. Since the
changes in the warrant’s value are much more pro-
nounced compared to the underlying’s movements
(leverage effect), the price of the warrant on the
secondary market can be much lower than its is-
sue price. Finally, as all structured products, it is

also subject to the issuer’s credit risk.

Pricing. The price is basically the combina-
tion of a long call (put) option plus a short call

(put) option.

Final Payoff. See Exhibit (.2 for the final

payoff of a representative example.

Exhibit 5,2} Call Spread Warrant

Issue Price (Premium)

3.00 € per warrant

Underlying Value (So)

100 EUR

Strike (K1)

110 EUR (110% of the underlying value)

Cap (K2)

125 EUR (125% of the underlying value)

Table 19: Call Spread Warrant.

* If the underlying value at expiry, 57, is above or equal to the Cap (57 > K2):

The investor receives the maximum performance,

Payoff per warrant = Min(St, K2) — K1,

Payoff
Performance per warrant= ———— —
Issue Price
Let ST = 130 EUR,
125 — 100
Underlying Performance = 00 = 25%.

33
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Payoff per warrant = 125 — 110 = 15 EUR,

15
Performance per warrant = 3 1 =400%.

* If the underlying value at expiry, S7, is above or equal to the Strike and below
the Cap (K1 < Sy < K2): The investor exercise his right,

Payoff

Payoff per warrant = Sp — K1, Performance per warrant= —— —
Issue Price

Let S = 117.50 EUR,

11750 — 1
Underlying Performance = w = 17.50%,

Payoff per warrant = 117.50 — 110 = 7.50 EUR,

7.5
Performance per warrant = — — 1 = 150%.

* If the underlying value, S7, is below the Strike (S < K'1): The warrant is not ex-

ercised and the investor loses his investment (the premium).«

Exhibit 5.2 Put Spread Warrant

Issue Price (Premium) 3.00 € per warrant
Underlying Value (Sy) 100 EUR

Strike (K1) 90 EUR (90%of the underlying value)
Cap (K2) 75 EUR (75%of the underlying value)

Table 20: Put Spread Warrant.

* If the underlying value at expiry, 57, is below or equal to the Cap (S < K2):
The investor receives the maximum performance,

Payoff per warrant = K'1 — Max(St, K2),

Payoff
Performance per warrant= ———— — 1
Issue Price
Let ST = 70 EUR,
70 — 100
Underlying Performance = BT —30%,

’ ok
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Payoff per warrant = 90 — 75 = 15 EUR,

15
Performance per warrant = 3 1 =400%.

* If the underlying value at expiry, S7, is below or equal to the Strike and below

the Cap (K2 < Sy < K1): The investor exercise his right,

Payoff per warrant = K1 — Sy,

Payoff
Performance per warrant = ———— —
Issue Price
Let ST = 82.50 EUR,
82.50 — 100
Underlying Performance = —0 - —17.50%,

Payoff per warrant = 90 — 82.50 = 7.50 EUR,

Performance per warrant = 775 —1=150%.

* If the underlying value, S7, is above the Strike (5 > K1): The warrant is not ex-

ercised and the investor loses his investment (the premium).«

5.3 Call/Put Knock Out Warrants

a0

20}

I hock Out Call
Underlying .
— ——Knock Out

Payoff in EUR

I i 1 i
120 140 160 180

i
100
Underlying in %

Definition. The Call (Put) Knock-Out War-
rant is a securitized options. It is actually similar
to a call (put) warrant with a knock-out barrier on
the upside (downside). If the Knock-out is reached
(Knock-Out event) during the lifetime of the prod-

35

uct (American barrier) or at expiry only (Euro-
pean barrier) the option ceases to exist and the
investor loses his investment (premium). Conse-
quently, the investor can benefit from the under-
lying’s upside (downside) performance only until
the barrier level. Due to this feature, the leverage
effect is however much higher than a regular Call
(Put) Warrant. The investor has to pay a premium
to receive the warrant. This premium represents
the notional invested in the product and the whole
amount can be lost since the value of the warrant
will be zero if the underlying price is below (above)
the strike or if the barrier is reached. This type of
product is suitable for investors who have a moder-
ately bullish (bearish) view on the underlying and

are looking to get a high leverage on their invest-

ok

ment.
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Advantages. The Call (Put) Knock-Out

Warrant allows the investor to benefit from a high
leverage effect on the underlying’s upside (down-
side) performance, limited to barrier level. Tt is
much cheaper than a regular Call (Put) Warrant
due to the barrier level. The investor has the

opportunity to sell the warrant on the secondary

market before it expires.

Risk.

ceases to exist and the investor loses his whole in-

If the barrier is reached, the warrant

vestment. In addition, if his market view is wrong
(the option is not exercised), the investor will also
lose all his investment. Because of the barrier, the
price of the warrant on the secondary market will
barely react to the movements of the underlying.
Finally, as all structured products, it is also sub-

ject to the issuer’s credit risk.

Pricing. a) European structures: the price
is basically a long call (put) spread option on the
selected underlying plus a short digital call (put)
option. a) American structures: the price is

basically a long American Knock-Out call (put).

Final Payoff. See Exhibit for the final

payoff of a representative example.

Exhibit 5.3t Knock-Out Call Warrant

Issue Price (Premium)

0.50 € per warrant

Underlying Value (Sp)

100 EUR

Strike (K) 100 EUR

(100% of the underlying value)

120 EUR

Barrier (KO)

(120% of the underlying value)

Table 21: Knock-Out Call Warrant.

* If the underlying value at expiry, 57, is equal or above the strike (S > K) and

no knock-out event occurred: the investor receives a return depending on the un-

derlying’s performance,

Payoff per warrant = Sy — K,

Payoff
Performance per warrant= ——— —
Issue Price
Let ST = 115 EUR,
115 — 100
Underlying Performance = T 15%,
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Payoff per warrant = 115 — 100 = 15 EUR,

15
Performance per warrant = 050 1 = 2900%.

* If the underlying value, S7, is below the strike at expiry (57 < K) or

a knock-out event occurred: The warrant cease to exist or is worth zero and the

investor loses his investment (the premium).«

Exhibit 5.3t Knock-Out Put Warrant

Issue Price (Premium) 0.50 € per warrant
Underlying Value (Sp) 100 EUR

Strike (K) 100 EUR (100%of the underlying value)
Barrier (KO) 80 EUR (80%of the underlying value)

Table 22: Knock-Out Put Warrant.

¢ If the underlying value at expiry, 57, is equal or below the strike (S < K)

and no knock-out event occurred: the investor receives a return depending on the

underlying’s performance,

Payoff

Payoff per warrant = K — Sy, Performance per warrant = —— —
Issue Price

Let ST = 85 EUR,

85 — 100
Underlying Performance = BT —-15%,

Payoff per warrant = 100 — 85 = 15 EUR,

1
Performance per warrant = % —1=2900%.

* If the underlying value, S7, is above the strike at expiry (57 < K) or a

knock-out event occurred: The warrant cease to exist or is worth zero and the in-

vestor loses his investment (the premium).«

37 ./
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Appendix: Valuation Models
Risk-neutral Pricing

Risk-neutral pricing has become a powerful
method for computing prices of derivative secu-
rities. This approach is based on the construction
of the so called risk-neutral measure QQ, which is
obtained form the underlying’s assumed model af-
ter imposing no arbitrage conditions. After com-
puting the underlying’s dynamics under this new
measure, one can apply all the power of Martin-

gale Theory to obtain the price of any derivative

with payoff X1 as
Vi = EQ[D(t,T) X7 | Fi,

where D(t,T) is the discount factor from ¢ to 7.

The key of risk-neutral pricing is thus the
computation of the underlying’s dynamic under
the risk-neutral measure, dynamic that one may
choose in order to capture certain aspects such as
random volatility, smile and skew, or a set of mar-

ket prices.

Valuation Models:

Black-Scholes-Merton

Garman-Kohlhagen (FX)

Gibson-Schwartz (Commodities)

Local volatility-Dupire

Mixture models

CEV

Heston

SABR

Jump-diffusion

dSt = ’I"Stdt + O'Stth
dSt = (’I“d — T‘f)Stdt + O'Stth
dSy = (r — 8;)Ssdt + oS dW}?

do; = k(o — 6;)dt + a2 dW)

2
9 = 10X (K, T)K*5:5 — (r — q)K 5% — ¢C

_ Do Aiv2 (¢,84)pk(St)
dSt = TStdt + \/ 5 )\ipizsj ¢ Stth

dSt = TStdt + O'S;Yth

dSt = T‘Stdt + \/VtStthS
dVy = k(0 — V)dt + oV dwY

dFt == O'tFtthF
th = OéO'tthU

dSy = rSy_dt + o (t,S;_)S;_dWy + ((¢/ — 1)dNy — Avdt) S _

Table 23: Valuation Models
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Obtaining closed-form formulas for the value of
structured products is an important issue, not only
for obvious reasons like precision and ease of imple-
mentation, but also for several secondary features
like Greeks computation and risk management.

Unfortunately, this is not always a straightfor-

a closed-form solution. The alternative in those
cases where there is not a closed-form solution is
approximating the price using partial differential
equations and numerical methods, or Monte Carlo
methods, with the stability, robustness, variance

error, and other issues they come with.

ward task, and some extensively used exotic prod- . o
In the next sections we present the derivation

ucts like Average Asian Options remain without
& P of some closed-form formulas.

Example: Express Certificate

We consider an Express Certificate linked to the underlying asset S; which is autocalled at dates
t1,...,tp with strikes Kq,..., Ky and prices 1 + C4,..
T = tpy, if the value of the underlying is below the strike Kj; but above a barrier B, the product pays

., 1 4+ C)s per unit of notional. At expiration

the notional amount, and if the underlying is below the barrier, the product pays the notional amount
plus the final performance (St,, — Sinitial) / Sinitial, Where Sinitial 1S a prespecified value. Assuming that

the payments are made at dates t1,...,tas, this payoff function per unit of notional can be written as

M
XT = Z(l + Cj)1{31<K1,...,Sj_1<Kj_1,SjZKj}
Jj=1
+ 1{51<K1:-wSAl—l<K1\/IflvB§SJW<KM}
Swm

Sinitial

. &

1{51<K1»~~-:SJ\/I—1<K1VI—1751\'1<B}'

We set Q the risk-neutral probability measure. Under the Black-Scholes framework we assume that S
follows (under the risk-neutral measure Q) a geometric Brownian motion with constant volatility o,

constant short rate r, and constant continuously compounded dividend ¢q , that is
dSy = (r — q)Sedt + 05, dW2),

or equivalently

S; = StoG(T_q—%02)(t_t0)+‘7w@t7t0 '

(2)

r+sprd)(T—t)

When taking into account counterparty credit risk we will use e ( as the discount factor

form ¢ to T, where sprd is a static credit spread for simplicity.

We are interested in the joint probability of the multidimensional random variable (Sy,...,Sy) =
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(St1s- .., Sty ). Making use of (2)), its probability function under Q is given by

F(Ky,...,Ky)=Q(51 < Ky,...,8 < Kur)

w2 w2
= —L < d(K o, —2 < d(K
Q(\/T—l_ ( 1,7—1)7 ) TM_ ( MaTM) 3

where 7; = t; — tp and

log (%) — (r—q— %02)7"

d(K7 T) =
o\ T
w2 w2
The vector Ti e Tﬁ is a M-dimensional normal random variable with zero mean and covariance

matrix given by

S = Cov [ Wi Wia, | _ min(r 7). (3)
. N N

Taking the expectation under QQ of the discounted payoft we obtain that the present value of

the structured product at time tg is

M
_ Z e—(r-i—spread)’rj(l + C])F)j + e—(r—i—spread)’rij\/[
j=1
Sm

initial

—(r+spread)T Q
te ( )T E [ 1{51<K17-~-7S]M—1<K]\/I—1751M<B} |‘7:t0

where
PJ = @(Sl < Kl, .. .,Sj_l < Kj—lgSj Z Kj)7
and

Py=Q(S1 <Ki,...,5u-1 < Ky-1,B < Sy < Ku).

We first compute the probabilities
Pj = Q(Sl < Ky,.. -,ijl < Kjfl, Sj > Kj) = Q(Sl < Kq,... 7Sj71 < Kjfl, —Sj < —Kj),

for j =1,..., M. Following the previous arguments that is

v = 77
=®;(d(K1,71), -, d(Kj-1,7j-1), —d(Kj,7j); %),

0 ok

t(? Wt(? 1 WS
P Q < d(KlyTl) < d(Kjfl,ijl), - S d(KJa j)
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where ®;(...;X) is the probability function of a j-dimensional normal random variable with zero mean

and covariance matrix 3, and the matrix 7 is given by

; min(7, 7, .
J _ sy Im
lm — ) l7m<]a
’ VTITm
j j 7 .
i yJ T

Y =%=- p I <y,

J
Jj o
and ZM =1

We also compute

Py =Q(S < Ki,...,5-1 < Kn—1,B< Su < Kup)
=Q(S1 < Ki,...,8u-1 < Kny-1,5u < Ky) —Q(S1 < Ky,...,8u-1 < Ky-1,Su < B)
= <I>M(d(K1,7'1),...,d(KM,TM);iM) —@M(d(Kl,Tl),...,d(KM_l,TM_l),d(B,TM);EM),

where

- min(7y, 7,
z{fn:i( LTn) <

VTTm

We finally compute

S

EQ
Sinitial

1{51<K17...,SA4,1<KM,1,SIM<B} |ft0 . (4)

For that purpose we consider the random variable

& = e—(T—Q)TM&

St

Since &7 is positive and EQ[¢7] = 1, we can interpret &7 as a Radon-Nikodym derivative defining a

new probability measure Q° by means of

Q°(4) = E%[ér1a).

Therefore, the expectation is equal to

Sy Swm

r—q)TM 0 Q| ,—(r—qg)tar

er=9) EQ [e=(r=9) 5 18 <K, S 1 <Knr1,5m<B} | Fo
initial to

S,
= 0™ 2% (S < Ky,...,Sy1 < Kyo1,Su < B).

initial

The dynamics of the Radom-Nikodym process &; is given by

&y = o€ dW2,

41 ./
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so that Wts = Wt@ — ot is a Wiener process under Q. This means that, under Q°, S is given by
S, — Stoe(r_ﬁé)ﬁowts.
We thus have
Q% (Sy < Ki,...,Su-1 < Ky—1,Su < BY) = Op(d' (K1, 71), . d (Kar—1, ma—1), d' (B, 7ar); M),

where

log <%) — (r —q+ %02) T
o\/T '

d(K,7) =
The final closed-form solution for the present value of the product is
M
%0 _ Z e—(r-l—spread)’rj(l + C])F)J + 6—(r+sp7“ead)’rij\/[

j=1

S _
—|— 6_(Q+5pread)7—MiQM(d,(Kl, 7'1), e ,d/(K]\/]_l, T]y[_l), d/(B, TM); ZM)

initial

42 ./
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