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Outline and objectives

2An Introduction to Structured Financial Products

▪ The Nature of Investment Certificates

▪ Market statistics for investment certificates

▪ Key ideas of structuring: from linear to non-linear payoffs

▪ Exotic options: digital, Asian, and barriers

▪ Reverse convertibles 

▪ Bonus Cap certificates, certificates with (limited) capital 
protection

▪ The autocallability feature: Express certificates

▪ Certificates without capital protection: Benchmarks, 
Outperformance, and Discounts

▪ Leverage and Turbo certificates



Alternative to reduce the cost of the structure: cap the 
participation to the upside by adding the sale of a call out of the 
money increase interim participation rate

Equity Protection Caps (Collar ICs)
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Equal to:
▪ a long position in 

a ZCB
▪ a long position in 

a call ATM  
▪ a short position 

in a call OTM

Example
▪ invest 96.80% of the capital today to get 100% back in 5 years
▪ buy a call ATM on Euro STOXX 50 (Strike = 2660 index points); 

assume that it costs 6.40%
▪ I need to find what is the strike of an OTM call that is worth 

approximately 3.20% 

BOTH CALL 
OPTIONS OTM

LONG 
CALL 
ITM

LONG + 
SHORT 
CALL 
ITM



For example, assume the following prices of different call 
options on the Euro STOXX 50 (SX5E)

Equity Protection Caps (Collar ICs)
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▪ Strike 2700: 6.00%
▪ Strike 2725: 5.50%
▪ Strike 2750: 4.5%
▪ Strike 2800: 4.00%
▪ Strike 2900: 3.50%
▪ Strike 2950: 3.20%
▪ Strike 3050: 3.00%

TRADE OFF:
▪ The more we go OTM, the higher the cap, and thus the more 

the investor will participate to the upside 
▪ The more we go OTM the less the price that we get from the 

sale of the option 

CAP = 11% (2950/2660-1) 

Payoff  (if SX5E>Strike):
100% + 

Min[SX5E_Final/SX5E_Strike-1; 
11%]



Equity Protection Caps (Collar ICs)

5An Introduction to Structured Financial Products

BOTH CALL 
OPTIONS OTM

LONG 
CALL 
ITM

LONG + 
SHORT 
CALL 
ITM

▪ THE ZCB PAYS 100 EUR
▪ PAYOFF CALL WITH 

STRIKE 2660 = 0
▪ PAYOFF CALL WITH 

STRIKE 2950 = 0
➔ PAYOFF IS: 100 EUR

▪ THE ZCB PAYS 100 
EUR

▪ PAYOFF CALL WITH 
STRIKE 2660 =        
S – K1 

▪ PAYOFF CALL WITH 
STRIKE 2950 = 0

➔ PAYOFF IS: 100 EUR 
+ [(S – K1) / K1 ]*100 
EUR

▪ THE ZCB PAYS 100 EUR
▪ PAYOFF CALL WITH 

STRIKE 2660 =  S – K1

▪ PAYOFF CALL WITH 
STRIKE 2950 = -(S – K2)  

➔ PAYOFF IS: 100 EUR  + [(S –
K1) / K1 ]*100 - [(S – K2) / K2

]*100 == 100 EUR + 11 EUR

NOTE THAT THE 
NUMBER OF 
OPTION THAT YOU 
NEED TO BUY TO 
«COVER» 100 EUR 
OF NOTIONAL IS 
100 / K AND THE 
PRICE OF THE 
CALL IS 
TYPICALLY 
EXPRESSED IN % 
OF THE STRIKE



The price of an equity protection depends on (it is sensible to) 
several factors

Equity Protection: The Greeks
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Sensitivity of the price of an equity protection certificate:
▪ PRICE OF THE UNDERLYING: POSITIVE (however, in case of 

capped version, the max price of the certificate is equal to the 
cap level, i.e., 100 + CAP)

▪ VOLATILITY: POSITIVE (in case of capped version, note that 
the ATM call has a higher vega than the OTM one)

▪ INTEREST RATES: NEGATIVE (“more discounting” if interest 
rates increase)

▪ DIVIDEND YIELD: NEGATIVE (you are a buying the stock but 
are not entitled to dividend distribution; in the case of the 
capped version the net effect is unclear)

▪ TIME: (depend if the winner is the decay on the option or the 
effect of the increase in the price of the ZCB)



Let’s put ourselves in the shoes of a structurer…what do these 
sensitivities imply from her point of view? 

Equity Protection: The Greeks
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Exercise (1)

▪ Suppose that you want to structure an equity protection with 
5Y tenor. Given an initial offer price of € 100, and a price of 
the ZCB of € 95 (we have 5 € to spend in the option), which of 
these stocks is likely to yield the highest participation rate 
(ceteris paribus)? 
▪ Eni: implied volatility of a 5Y ATM option is 20%
▪ Intesa San Paolo: implied volatility of a 5Y ATM option is 

27%
▪ Telecom: implied volatility of a 5Y ATM option is 18%

THE LOWER THE VOLATILITY, THE CHEAPER THE OPTION 
THAT YOU NEED TO BUY



Let’s put ourselves in the shoes of a structurer…what do these 
sensitivities imply from her point of view? 

Equity Protection: The Greeks
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Exercise (1)

▪ Suppose that you want to structure an equity protection with 
5Y tenor. Given an initial offer price of € 100, and a price of 
the ZCB of € 95 (we have 5 € to spend in the option), which of 
these stocks is likely to yield the highest participation rate 
(ceteris paribus)? 
▪ Eni: implied volatility of a 5Y ATM option is 20%
▪ Intesa San Paolo: implied volatility of a 5Y ATM option is 

27%
▪ Telecom: implied volatility of a 5Y ATM option is 18%

THE LOWER THE VOLATILITY, THE CHEAPER THE OPTION 
THAT YOU NEED TO BUY



Let’s put ourselves in the shoes of a structurer…what do these 
sensitivities imply from her point of view? 

Equity Protection: The Greeks
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Exercise (2)

▪ Suppose that you want to structure an equity protection with 
5Y tenor. Given an initial offer price of € 100, and a price of 
the ZCB of € 95 (we have 5 € to spend in the option), which of 
these stocks is likely to yield the highest participation rate 
(ceteris paribus)? 
▪ Eni: dividend yield 2%
▪ Intesa San Paolo: dividend yield 1%
▪ Telecom: dividend yield 3%

THE HIGHER THE DIVIDEND YIELD, THE CHEAPER THE 
OPTION THAT YOU NEED TO BUY



Let’s put ourselves in the shoes of a structurer…what do these 
sensitivities imply from her point of view? 

Equity Protection: The Greeks
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Exercise (2)

▪ Suppose that you want to structure an equity protection with 
5Y tenor. Given an initial offer price of € 100, and a price of 
the ZCB of € 95 (we have 5 € to spend in the option), which of 
these stocks is likely to yield the highest participation rate 
(ceteris paribus)? 
▪ Eni: dividend yield 2%
▪ Intesa San Paolo: dividend yield 1%
▪ Telecom: dividend yield 3%

THE HIGHER THE DIVIDEND YIELD, THE CHEAPER THE 
OPTION THAT YOU NEED TO BUY



If the expectation is that the price of the underlying is going to 
decline, an investor may be willing to buy a “short” version of 
the equity protection

Equity Protection Short
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Equal to:
▪ a long position in 

a ZCB
▪ a long position in 

a put ATM  

EXAMPLE (Euro STOXX 50, see before)
▪ Strike=2660. Below the strike the put is ITM and the investor 

receives (2260- Eurostoxx_Final) / 2260 * 100 € (from the 
option) + € 100 (from ZCB)

▪ Above the strike the put is OTM, the investor receives € 100 



The price of an equity protection short depends on (it is 
sensible to) several factors

Equity Protection Short: The Greeks
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Sensitivity of the price of an equity protection short certificate:

▪ PRICE OF THE UNDERLYING: NEGATIVE

▪ VOLATILITY: POSITIVE (we are still buying an option)

▪ INTEREST RATES: NEGATIVE (“more discounting” if interest 
rates increase)

▪ DIVIDEND YIELD: POSITIVE (you are selling a stock but you 
do not have to pay the dividends)

▪ TIME: unclear (depend if the winner is the decay on the 
option or the effect of the increase in the price of the ZCB)

WHAT ARE THE CONSEQUENCES FOR A STRUCTURER?



Structuring: from Linear to Asymmetric (Nonlinear) Payoffs 
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▪ Examples of exotic options are:

• Digital Options (which pay a fixed amount if the underlying is 
above a certain level);

• Asian Options (which pay the average performance of the 
underlying);

• Barrier Options (which come into life / expiry if the knock – in / 
knock – out event happens, i.e., if the barrier is touched/crossed)

ZCB can be combined not only with vanilla (European and/or 
American) call and put options but also with exotics, to obtain, 
peculiar (often asymmetric/non-linear) risk-return profiles 



Exotic Options: Digital
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• Under BS, the pricing of the digital options is straightforward, 
because they only depend on the (risk-neutral) probability that the 
underlying will be above the strike at maturity:

where N (d2) is the probability that the Euro STOXX 50 will exceed 
the strike at the expiry of the option and DF is the discount factor

• From BS formula you know that:

Under Black-Scholes, the pricing of digital options only depends 
on the (risk-neutral) probability that the underlying will be 
above the strike at maturity



Exotic Options: Digital
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Suppose that, instead of paying out the performance of the SX5E 
at maturity, our Equity Protection pays a digital coupon every 
year,  if the value of SX5E is above the strike

• Suppose that at issuance of , the value of Euro STOXX 50 is 
2260 points

• We structure the 5Y Equity Protection so that at the end of 
each year the bond pays a fixed amount if the value of the 
Euro STOXX 50 is above 2260 points

• Suppose that the ZCB costs 92 Euro so that you have 8 Euros 
to spend 

• Instead of buying a 5-year ATM call, we invest the 8 Eur to buy 
5 European digitals (a 1-year digital, a 2-year digital option, 
etc.)



Exotic Options: Digital
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How do we calculate the fixed amount that we can afford to pay?

• I calculate the value of the 5 digital options (a 1-year digital 
option, a 2-year digital option etc.) paying a fixed amount equal 
to 1 Eur; 

• I then sum them and divide 8 Eur (money to be spent) by that 
number (cost of a strip of 5 digitals paying 1 Euro at maturity)

• E.g. if the 5 digitals paying 1 Eur cost 2.40 Eur I can afford to pay 
a fixed amount of  3.33 Eur



Exotic Options: Asians
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▪ An Asian option has a payoff that depends on the average value of 
the underlying at  some predetermined dates (or during the whole 
life of the option)

• E.g., the payoff of an Asian call option with n observation dates is:

An Asian option has a payoff  that depends on the average 
value of the underlying at some predetermined dates (or during 
the whole life of the option)

Strike price

Average of the underlying
price at the n observation

dates

n



Exotic Options: Asians
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• Consider an Asian option on the Euro STOXX 50 
with strike equal to 3,656 and 5 yearly 
observation dates

• The payoff of the Asian option at maturity will be:

• If the premium of the Asian option is equal to 10% 
and we have 8% to spend, we can afford 80% participation to any 
positive returns on the underlying so that at maturity, the Equity 
Linked Bond / Certificate (ELB) will pay:

▪ Obviously,  being path-dependent, an Asian call will always be 
cheaper than the equivalent European call option

Suppose that your structured bond will pay, instead of the 
performance of the underlying, the average performance 
computed at the end of each year  



Exotic Options: Barriers
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▪ A barrier option may be knock-in (if it comes into life when the 
barrier is touched) or knock-out if it vanishes when the barrier is 
touched)
• According to level of barrier vs. initial underlying price, we distinguish 

up-and-out, down-and-out, up-and-in, and up-and-out options

• The barrier can be observed only at maturity (European barrier) or 
during the whole life of the option (American barrier)

A barrier option comes into life/ disappears if a certain barrier 
is touched 



Exotic Options: Barriers
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▪ Let’s analyze an example of how a barrier option works:

• Consider an ATM call option on Fiat with spot price = Strike = Eur 15

• A European Up&Out barrier at Eur 19 is written: if at maturity the 
price of Fiat is equal to Eur 19 the option will expire and nothing will 
be paid

• Instead, if the price at maturity is equal to Eur 17, the pay-out of the 
option will be equal to 2

• From the payoff table below, a barrier option with a barrier K = 19,
should be cheaper than a standard, plain vanilla option (even if K = 
15  for both)



Exotic Options: Barriers
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• This difference in the prices of a standard option vs. a barrier 
option with the same strike is exactly the reason why someone 
may wish to buy a barrier option

• For instance, suppose, that you believe that Fiat will slightly 
increase in the next three months to a target price of 17 Eur

• You have three options to bet on this increase of Fiat

• (a) buy Fiat at 15 Eur and sell it in three-month’s time; if you have 
1,500 Eur to invest you will buy 100 shares and then sell them in 
three months

• (b) buy an ATM option with three-month maturity; if the premium 
of the option is 1.5 Eur and you have 1,500 Eur to invest then you 
can underwrite an option on a notional of 15,000 Eur (1,000 
shares)

• (c)  buy an ATM option with Up&Out barrier (barrier equal to 18 
Eur) with a three-month maturity; if the premium of the option is 
1 Eur and you have 1,500 Eur to invest you can underwrite an 
option on a notional  of  22,500 Eur (1,500 shares)



Exotic Options: Barriers
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▪ The table below considers the possible scenarios at maturity:

• In essence, if you are not interested in the upside of Fiat above 18 Eur, 

the Up&Out option allows you not to pay for it

• Conversely, an Up&In option will be bought by a client that believes that the 

price increase will be higher than a certain level

• If you believe that Fiat will quote higher than 18 Eur in three months, buying an 

ATM Up&In call option with barrier equal to 18 Eur will be cheaper than buying 

a plain vanilla ATM option

Barrier options may (ex-post) maximize the profits from 
strategies based on (ex-post accurate) range-level forecasts of 
the underlying



Reverse Convertible Products
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▪ A standard Reverse Convertible is a note that pays an unconditional 
coupon at maturity (e.g., 10%) regardless of the behavior of the 
underlying 

▪ In addition, if the price of the underlying has not declined, the note 
also pays back its notional

▪ On the contrary, if the underlying has depreciated, the investor 
obtains a number of shares equal to the notional divided by the 
Strike Price (also known as Conversion Price)

• As an example, 
consider a 1-year
Reverse 
Convertible 
note on Fiat:

A reverse convertible is a structured product that pays a fixed 
coupon but refunds a portion of the notional principal that 
depends on the behavior of the price of one underlying security



Reverse Convertible Products  
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• This payoff is replicated with a purchase of a ZCB plus the sale of a put 
option with 100% strike

o Indeed, the payoff of the ZCB at maturity is equal to 100 Euro

o If the value of Fiat is below 16 Euro the put option will be exercised and 
the payoff is: -(K - S)

o Consequently the total payoff will be: 100 - 100 + S = S 

o Instead, if Fiat is above 16 Euro, the put option will be OTM, so it will not 
be exercised

• The proceeds from the sale of the put are invested at the risk-free rate 
to delivery a fixed coupon at maturity which is higher than the one 
that could be simply obtained from investing in a ZCB

• The investor is buying downside risk to obtain a higher coupon

• Note that instead of receiving a coupon at maturity, the investor may 
prefer to buy the note at a discounted price, the case of Discount 
Certificates

In a reverse convertible, an investor absorbs downside market 
risk in exchange of a coupon rate higher than the risk-free



Reverse Convertible Products  
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▪ Fiat’s yesterday closing price was 6.20 Eur 

▪ We can almost ignore the ZCB part: rates are so low that the discounting 
effect is negligible, so all the unconditional coupon that I want to pay 
should come from the sale of the put 

Let’s make it more realistic … how would approximately be 
priced today a 1Y reverse convertible on Fiat? 

SELL 100/6.2 = 16.3 OPTIONS
AT A PRICE OF 1.23 

COUPON WILL BE 20 Eur



Reverse Convertible Products  
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▪ Even if there is some (non negligible) degree of approximation in what we 
did, we were not too far from the price…

Let’s make it even more realistic … Use a pricing tool from 
Leonteq: https://services.leonteq.com/constructor/c2/public

https://services.leonteq.com/constructor/c2/public


The price of a Reverse Convertible depends (it is sensible to) a 
number of factors

Reverse Convertible: The Greeks
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Sensitivity of the price of an reverse convertible certificate:

▪ PRICE OF THE UNDERLYING: POSITIVE (the investor is 
SHORT of a put option)

▪ VOLATILITY: NEGATIVE (the vega of short options is 
negative)

▪ INTEREST RATES: NEGATIVE (“more discounting” if interest 
rates increase)

▪ DIVIDEND YIELD: NEGATIVE (a put costs more if the 
dividend is high, but you are selling it )

▪ TIME: generally POSITIVE (but depends…)



• If the price of the underlying does not touch the barrier (either at 
maturity or during the life of the product, depending whether the 
option is American or European) the investor receives capital + a 
bonus 

• Otherwise the investor gets an amount proportional to the 
performance of the underlying 

Bonus Cap ICs
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Bonus (Cap) are investment certificates that embed barrier 
options (can be either American or European)



Let us make an example of Bonus Cap Certificate with European 
Barrier (with Bonus = Cap which is quite typical although non 
compulsory)

Bonus Cap ICs
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• If at maturity Fiat is above 12 Euro, the investor receives a “Bonus 
Amount” equal to 110 Euros (which is also the maximum amount that 
the investor can get, i.e., the “Cap Amount”)

• Otherwise the investor gets an amount proportional to the 
performance of Fiat, i.e., 100 x min[110%, St/S0]

▪ A Bonus Cap is replicated with a ZCB plus a short Down&In put 
option (with strike 110% and barrier 80%)



Bonus Cap ICs

30An Introduction to Structured Financial Products

• Today we can invest 108.9% x NA in ZC bonds with 1-year to expiry to 
get 110% x NA at maturity

• At maturity we can have the two scenarios:

• In the case of an American Barrier, the payoff will be the same, but the 
barrier of the Down&In put will be observed during the whole life of 
the product

• At this point pricing the Bonus Cap just implies an ability to price the 
down-and-in put option with strike 110% and 80% barrier

• Clearly, the lower the Barrier, the lower the risk that it gets hit (and 
thus the cheaper the short option and the lower the Bonus we can 
afford)

Let’s focus on the case in which the 1-year discount factor is 
equal to 99% and a Down&In put with 80% barrier and K = 
110% has a premium equal to 8.9%; spot is 15 euros



Alternative decomposition (which is equivalent): buy a call with 
strike zero, buy a put down & out with strike 110% and barrier 
80%, sell a call with strike 110%

Bonus Cap ICs
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▪ If S is above 110%

• The call with strike zero is ITM and pays S

• The put is OTM while 

• The short call with strike 110% is ITM so payoff is 110%– S 

▪ If S is between 110% and 80%

• The call with strike zero is ITM and pays S

• The put with strike 110% is ITM and pays 110%- S (barrier is not touched) 

• The short call with strike 110% is OTM

▪ If S is below 80%

• The call with strike zero is ITM and pays S

• The barrier is touched and put with strike 110% dies; 

• The short call is OTM



Bonus Cap ICs: The Greeks (at issuance)
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▪ However, we can derive some precise information about what Greeks 
are “at issuance”

▪ This helps the structurer to understand what to expect depending on 
the characteristics of the underlying 

▪ If the underlying is very volatile, the product is going to have a higher 
bonus (because the D&I put option that we sell is going to be more 
expensive and we have more money to invest in the ZCB)

▪ If the underlying has high dividends the put option is going to have a 
higher value and, therefore, I have more money to spend for the ZCB

▪ Volatility typically receives the lion’s share in the determination of the 
Bonus Amount

As this product is really exotic, its Greeks are going to depend on:
▪ Proximity of the barrier 
▪ Time to maturity



Bonus Cap ICs: The Greeks (during life)
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▪ Delta is always positive

▪ Below (and close) to the barrier delta is very close to one (because if 
the barrier is touched the product simply replicates the underlying) 

▪ In case of American barrier, once the barrier is touched delta actually 
becomes one 

▪ Vega is quite difficult to determinate after issuance, depends on many 
things (see e.g., next slide); in general vega negative products but see 
below

▪ For example, if we are below the barrier and the certificate has an 
European barrier, we still have the chance that the price will rise and 
we recover the Bonus; therefore Vega must turn positive

We can also get some hints about what the Greeks are like during the 
life of the product 



Bonus Cap ICs: Vega
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▪ The plot shows the different sign of vega for plain vanilla puts vs. a 
down and out put
▪ Calculations are performed with reference to St = K = 100, volatility = 
25%, T = 3 years, Barrier = 60, r = 3%
▪ Calculations are performed using the model by Rubinstein and Reiner 
(1991)



Bonus Cap ICs: American vs. European 
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Clearly, with an American barrier there is much more risk that the 
Barrier will be touched => higher Bonus all else being equal 

*Barrier Reverse Convertible is the Swiss version of the Bonus Cap  (Bonus Amount = 
Coupon) 



Bonus Cap ICs: Examples 
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Check the intuition: a Bonus Cap on an index (typically less volatile than 
single stocks) will generally offer lower bonus amount than a Bonus Cap 
on Intesa San Paolo ceteris paribus

*Barrier Reverse Convertible is the Swiss version of the Bonus Cap  (Bonus Amount = 
Coupon) 



Bonus Cap ICs: Examples 
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Check the intuition: the lower the Barrier the lower the risk that it will 
be touched and thus the lower the bonus amount ceteris paribus

*Barrier Reverse Convertible is the Swiss version of the Bonus Cap  (Bonus Amount = 
Coupon) 



The Autocallability Feature 

38An Introduction to Structured Financial Products

Autocallable certificates are characterized by the possibility of 
early redemption if the underlying is higher than a certain level

▪ Autocallable Certificates are certificates which are characterized by 
the possibility of early redemption if the underlying is higher than a 
certain level (usually the strike)

▪ A type of autocallable certificates are the Express certificates: in 
case they are redeemed early, they pay the notional amount plus a 
coupon, multiplied by the number of observation periods elapsed

▪ In case they are not redeemed early, at maturity the capital is 
protected if the underlying is above some threshold level (barrier)
• E.g., this certificate can be 

redeemed early at the end of 
year 1 and at the end of  year 
2, if the price of Fiat exceeds 
the trigger level (15 Euro)

• If redeemed at the end of year 
1 the certificate will pay 106 



The Autocallability Feature
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Autocallable certificates are path-dependent as their expiry 
depends on the price of the underlying at the observation dates

• If redeemed at the end of year 2 the certificate will pay 112 Eur

• If instead the product reaches maturity, the certificate will pay 118 
Euros, if the underlying is above the trigger level, 100 Euro if the 
underlying is below the trigger level, but above the barrier, and Eur
100 × (ST/S0) otherwise

▪ Because autocallable certificates are path-dependent, given that 
their maturity depends on the underlying at some future dates 
(observation dates), they are priced using Monte Carlo simulations

▪ A stochastic volatility model (Heston model) is in general needed to 
capture the probability of kickout, and to asses the remaining value 
of the structure if no kickout has occurred



The Autocallability Feature – Heston Model
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The price dynamics for options are not only a result of the 
random behavior of the underlying asset but also affected by a 
random mean reverting stochastic process describing the 
volatility of the asset 

PRICE PROCESS

An asset price is assumed to be governed by the following 
system of stochastic differential equations

VOLATILITY PROCESS

ISTANTANEOUS 
CORRELATION BETWEEN 

WIENER PROCESSES

𝒓 => risk-free rate
q => dividend yield
𝜽 => long term variance
k => mean reversion speed 
coefficient
𝜼 => volatility of the variance



Express IC: option decomposition
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▪ An Express IC is replicated by:

• Buying a call at strike zero (equivalent to a forward)

• Buying a barrier option put down-and-out; if the price goes below 
the barrier, then the express makes an investor fully participate in 
the losses of the underlying; otherwise it compensates any losses 
between strike and barrier

• Selling a call with strike equal to the express strike; this cancels 
any profits from increases in the prices of the underlying 

• Buying a series of digital calls of knock-out type with strike = 
express strike, maturities equal to the liquidation dates, in number 
equal to the coupons paid in case the option stays alive

▪ The number of knock-out digitals increases with the difference in 
price between the call sold and the put down-and-out barrier 



Express IC: the Payoff
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▪ Delta is positive but not monotonically increasing with 
strike

▪ Vega generally negative but depends on the distance from 
the barrier and time to maturity

▪ The  dividends negatively impact the price of the certificate



ICs Without Capital Protection
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▪ Benchmarks replicate some underlying index with a 100% 
participation rate to profits and losses (linear symmetric payoffs)

▪ Therefore they are similar to ETFs and index mutual funds

• However, differently from ETFs they (typically) have a maturity 
date (however open-end certificates exist)

• ETF prices fluctuates with dividends and stock splits, while any 
expected dividends are deducted from IC prices at issuance

• Their tax treatment is different 

• Their vega is nil because they 
are not options

• Benchmarks on baskets of 
commodities  are popular

• When written on futures, they
pose rollover issues

Benchmark and outperformance ICs are examples of symmetric, 
approximately linear payoffs



▪ Outperformance ICs are benchmarks in which participation to 
positive returns on the underlying are magnified 

• This is replicated by adding ATM European call options in quantity 
= outperformance rate/100

• The outperformance feature is typically possible when  the 
dividend is high enough

▪ No capital protection; the investor fully participates to the downside

▪ You can also see this as ZCB + short ATM put option + long ATM call 
options in an amount that is 

more than proportional 

▪ E.g., if the participation to 

the upside is 150% you buy 1.5

times call options

ICs Without Capital Protection
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(positive vega)



Other investment certificates
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Many other payoff variations are possible (and also many 
different commercial names for the same thing, depending on 
the country)

Have a look here: https://eusipa.org/governance/#EusipaDMap



Leveraged Certificates and Turbos
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▪ A Turbo certificate allows to participate in profits and losses of the 
underlying asset on the basis of a multiple and a stop loss level 
determines the underlying price at which the Turbo is extinguished

• There is an implicit, mechanical auto-callability feature produced 
by the fact that losses cannot be magnified to go below -100%

• A key parameter is leverage,
the ratio btw.  the underlying
price at issuance and (under-
lying price - certificate strike)

▪ A Turbo can be replicated by a
long position in the underlying
+ the sale of a ZCB with notional
= strike price

▪ They are natural trading tools

Leverage certificates allow an investor to participate to profits 
and losses on the underlying in a more-than-proportional way

Minimum Stop Loss
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▪ A Turbo implies dynamic leverage, i.e., a leverage ratio that is a 
function of the underlying price, given a fixed strike

▪ Turbos may often offer abysmal performances that are caused by 
these dynamic effects, which make them riskier than thought of

• E.g., Camelia’s book reports one example of a Turbo on the FTSE MIB 
with 10.9 leverage at issuance that, over time and in the face of a 
+12.5% by the index, makes a 117% return, i.e., 117/12.5 = 9.4 only

• In the case of a -5.6% by the 
underlying,  Turbo yields a 
loss of 70%, i.e., 70/5.6 =12.5 

▪ Also fixed leverage structured 
products have a drawback: 
the compounding effect

While under dynamic leverage the strike is fixed and effective 
leverage continuously moves as a (inverse!) function of the 
underlying price, under fixed leverage the strike is dynamically 
adjusted to make the leverage ratio constant over time 
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• When volatility is high, the performance of fixed leverage ICs tends to 
significantly diverge from the performance of the underlying

• In principle, under fixed leverage you may record losses even though 
between t and T on net (averaging) the underlying has not moved…

• Ideally, this can be avoided by dynamically changing the amount 
invested in fixed leverage products, at least on every trading day

• Therefore fixed leverage products are ideal for trading and they tend 
to imply modest transaction costs

▪ Fixed leverage is typically packaged as a leveraged benchmark IC

• A few examples of the compounding effect

Favorable Example Unfavorable Example

X 5 =46% < 51% X 5 =4.3% > 1.2%
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The bearish-view motivated ICs that accomplish what Turbos do 
on the long end are the Shorts

▪ A Short certificate allows reverse participation to profits and losses 
of the underlying on the basis of a multiple and a stop loss level 
determines the underlying price at which the Short is extinguished

• There is an implicit, mechanical auto-callability feature produced 
by the fact that losses cannot be magnified to go below -100%

• A key parameter is leverage,
the ratio btw.  the underlying
price at issuance and strike

▪ A Short can be replicated by a
short position in the underlying
+ the purchase of a ZCB with 
notional = strike price

▪ Expected dividend corrections
are necessary to avoid arbitrage

Maximum Stop Loss


