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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 and 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



The nature of investment certificates
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 Investment certificates (ICs) are structured products that are 
(portfolios of exotic) derivatives that have been securitized and that 
usually trade on regulated markets (e.g., SEDEX)

 They are best classified as vehicles to passively implement 
alternative investment choices

 This derives from a number of their features: 
o Wide variety of available risk/return profiles that make them 

alternative to traditional, linear payoffs
o They are sometimes written on alternative asset classes (real estate, 

commodities, currencies, etc.)
o Ability to neutralize the risk profiles from traditional asset classes
o They often provide considerable leverage

 For instance, a portfolio of a long position in the Euro STOXX 50 
plus a long put option at a given strike

Investment certificates are securitized derivatives, i.e. portfolios of 
derivatives , that originate non-linear synthetic payoffs
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The nature of investment certificates
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 ICs expose to three types of risk:
o Market risk, due to variation in the price of the derivatives that enter 

the IC and reflecting interest rate, forex, underlying price, etc. risks
o Liquidity risk, although the presence of dedicated market makers 

within official (electronic) trading venues tends to moderate it
o Issuing counterparty risk,  as IC are structured/assembled by private 

names with a specific merit of credit, unless collateral has been posted 
(e.g.,  Dws Go Safe, by DB) or SP accounts are created (e.g., Dws Go)

 Four main kinds of ICs based on 
the customer’s need they fulfill:
o Capital protection (e.g., Equity

Protection and Butterflies), total
or partial, in spite of the limited
participation to gains or losses
by the underlying asset

ICs expose to market, liquidity, and issuing counterparty risks
ICs may provide equity protection, yield enhancement, diversification, 
and leverage
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The nature of investment certificates
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o Yield enhancement/stable market strategies (e.g., Bonus, Cash Collect, 
and Express), providing high coupons on (seemingly) fixed income 
products through  a (limited) participation to downside risk

o Participation/diversification,  proving direct (linear, as in the case of 
Benchmarks or magnified to the upside as in the case of 
Outperformance Cis) exposures to large indices of (usually alternative, 
sophisticated) asset classes

o Leverage (e.g., Turbo and Short) that provide exposure with leverage, 
to the up- or the down-side

 ICs are related to but different from covered warrants, that are 
European plain vanilla calls and puts that have been securitized and 
require no marginal activity
o Some ICs can be seen as covered warrants with a  zero strike which 

makes them “very deep” in-the-money instruments the exercise of 
which remains profitable until  the underlying is worthless 

 They are also different from structured bonds, in which the 
principal must be refunded at maturity to avoid default

An Introduction to Structured Financial Products



Market Statistics for ICs
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o In a IC, refund may be partial or even zero (covered warrant) without 
any default occurring

o However also structured bonds contain derivative components that 
will be priced in an economic sense in ways similar to ICs

 The market has recorded an impressive growth rate over time
o The first IC has been issued in Germany, in 1989
o The Swiss and German markets have been growing steadily over time 

sine the 1990s
o Also the Italian, French, and Dutch markets have recorded a boom in 

the 00s, while growth has been more difficult in the UK and Spain
o ICs are currently listed in at least 14 European exchanges even though 

Stuttgart, Frankfurt, Zurich, Milan, and NYSE Euronext are main ones
o The German market remains the largest and is propelled by individual  

investors

ICs have appeared in Germany and Switzerland in the 1990s and the 
corresponding markets have been rapidly growing in terms of 
turnover and listings also in Italy, France, and the Netherlands

An Introduction to Structured Financial Products



Market Statistics for ICs: Exchange Turnover
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Leveraged ICs are strongly growing everywhere
Germany, Switzerland and Italy have the lion’s share, Italy in leveraged
Recently, growth has been strong in Austria and Sweden
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Leveraged ICs are strongly growing everywhere
Germany, Switzerland and Italy have the lion’s share, Italy in leveraged
Recently, growth has been strong in the Netherlands and Sweden
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The stock is massive in the case of Germany, for all types of products
The differential btw. turnover and listing stats implies differences in the 
way ICs are used in different countries
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Market Statistics for ICs: Number of Listed Products
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The stock is massive in the case of Germany, for all types of products
The differential btw. turnover and listing stats implies differences in the 
way ICs are used in different countries
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Market Statistics for ICs: Italian Market
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The search for participation to the underlying assets’ upside under some 
degree of capital protection seems to be the main driver of new issues
Credit linked ICs are partly disappearing for regulatory issues
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Market Statistics for ICs: Italian Market
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The search for participation to the underlying assets’ upside under some 
degree of capital protection seems to be the main driver of new issues
Digital products gain a fair share and credit linked ICs are back
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Key European Venues
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Most markets are officially regulated and not just self regulated
Order-driven and continuous trading are the dominant microstructural 
set ups; market makers provide liquidity



Structuring: from Linear to Asymmetric (Nonlinear) Payoffs 
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 They are obtained by combining a Zero Coupon Bond (ZCB) with 
plain vanilla and/or exotic options 

• A simple example is an Equity Linked Bond (ELB), (or an Equity 
Protection Certificate, which is similar in terms of economics and 
structuring, but differs in terms of legal/taxation matters)

• In its simplest form this bond pays back at maturity the invested 
capital plus the performance of the underlying asset

• The underlying may be a share, an index, a basket of shares, a basket 
of indexes, possibly also mutual funds or ETFs 

Structured products are portfolios of zero coupon bonds and 
options; they allow one to build highly customized risk-return 
profiles, potentially beneficial to most investors



Structuring: from Linear to Asymmetric (Nonlinear) Payoffs 
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 Buy a ZCB that will pay back the principal at maturity (suppose the 
cost is 92 Euros) 

 You have 8 Euros (8% of the notional) to spend in the option 

 Would you afford to buy a call option on the entire notional to get 
the performance of Euro STOXX 50 at maturity? If the cost of the 
option is 16% you would only afford to pay 50% of the 
performance of the Euro STOXX 50 at maturity: 

 Otherwise you can go for something cheaper…(e.g. exotic options)

Let’s try with some numbers… How do we replicate a 5-year 
bond that pays the principal plus the performance (if positive) 
of the Euro STOXX 50 at maturity ?

Underlying price



Equity Protection Investment Certificates
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In the world of ICs, ELBs are structured as equity protection 
certificates, that are in fact rather popular

Close
to

strike price



Equity Protection Caps (Collar ICs)
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Version of EP in which one adds the sale of a call out of the 
money to cap the payoff and increase interim participation rate

Close
to

strike price



Equity Protection Short
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In this case the ZCB is supplemented by the purchase of an ATM 
put option to allow participation in losses

Close
to

strike price



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 GBM, 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 
3,656 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 Euro 
STOXX 50 at maturity, our ELB pays a digital coupon every year,  
if the value of Euro STOXX 50 is above the strike

• Suppose that at issuance of ELB, the value of Euro STOXX 50 is 
3,656 points

• We structure the ELB so that at the end of each year the bond 
pays a fixed amount if the value of the Euro STOXX 50 is above 
3,656 points

• 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 Euro; 

• I then sum them and divide 8 Euros (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 Euro cost 2.40 Euros I can afford to 
pay a fixed amount of  3.33 Euros



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



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

 There are many types 
of barrier options, but 
the most common ones 
are Knock-In and Knock-
Out options

 A Knock-In option is an 
option that comes into 
existence if the price of 
the underlying crosses 
the barrier

A Knock-in barrier option is an option that comes into existence 
if the price of the underlying crosses a predetermined barrier



Exotic Options: Barriers

 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 

26



Exotic Options: Barriers
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 Let’s make an example on 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 then 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
• Suppose, as an example, 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 he 
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



Bonus Cap ICs
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 As the premium of an option… 
• increases with volatility and 
• increases with the dividend yield (this is for put options)

…. to maximize the coupon a structurer should look for underlying 
assets which have high volatility and high dividend yield
• The classical version of a Reverse Convertible does not imply the use 

of exotic options
 A possible variation of the Reverse Convertibles does: Bonus Cap IC
 A Bonus Cap IC offers a “conditional protection” to the downside
 The investor will receive back the capital plus a coupon unless the 

barrier is touched/crossed
• The barrier can be European (observed only at maturity) or American 

(observed in continuous time)

A reverse convertible that includes a barrier (e.g., down-and-in) 
option instead a plain vanilla put is a Bonus Cap IC



Bonus Cap ICs
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A reverse convertible that includes a barrier (e.g., down-and-in) 
option instead a plain vanilla put is a Bonus Cap IC

Bonus

(Vega always negative)
Strike



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”)

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

 A Bonus Cap is replicated with a ZCB plus a short Down&In put 
option

Let’s discuss one specific case of a Bonus Cap with a European 
barrier



Bonus Cap ICs
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• Today we can invest 108.9 Euro in ZC bonds with 1-year to expiry to 
get 110 Euro 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

• We shall speak about this operation later

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 9.9%



Bonus Cap ICs: The Greeks
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 Vega is negative for long-term Bonus Caps because as volatility 
increases, the chances that the barrier is hit increase
When the Bonus Cap is ATM and close to maturity, on net volatility has 
a weak positive effect on price because of the linear upward segment
 Theta is positive because it makes less likely to hit the barrier
 Dividends reduce the value of the underlying and such they penalize 
the performance of a Bonus Cap

Close to strike price



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)



The Autocallability Feature (aka Express)
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Express certificates are characterized by the possibility of early 
redemption if the underlying is higher than a certain level; they 
yield profitable “lateral” strategies hurt by volatility
 Autocallable Certificates, also known as “Express” are certificates 

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

 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 (aka Express)
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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 Euro
• 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 is in general needed to capture the 
probability of kickout, and to asses the remaining value of the 
structure if no kickout has occurred,  e.g., 



The Autocallability Feature (aka Express)
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Close to strike price



The Autocallability Feature (aka Express)
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 An Express IC is replicated by:
• Buying a call at strike zero, equivalent to buying the underlying
• 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/barrier 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 knock-out feature kills them when express goes below strike

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

 An Express IC without the autocallability features goes under the 
name of Cash Collect



Double Win Certificates
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 Double Win ICs allow to participate to both positive and negative 
returns on the underlying under (partial) capital protection
• Therefore they are equivalent to bets on volatility
• They may include a leverage factor that makes them a combination 

of leveraged and capital protection ICs

Double win ICs securitize long-volatility positions under a 
(partial) capital protection



Double Win Certificates
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 Double wins are replicated by the following plain vanilla, European 
option strategy
• Purchase a ZCB
• Purchase a call with strike == guaranteed capital level
• Purchase a put with strike == guaranteed capital level

 When capital protection is partial, then the amount to be spent in 
purchasing puts and calls exceeds 100exp(-rT) and participation 
rates > 100% to the upside and/or downside become possible
• In case a limited protection double win acquires leveraged features

Close
to

strike price



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 have a maturity date
• ETF prices fluctuates with dividends and stock splits, while any 

expected dividends are deducted from IC prices at issuance
• Their tax treatment is different 

and generally favorable to ICs
• 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



ICs Without Capital Protection
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 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 financed by charging an 
initial price of the IC in excess
of the underlying index

 Discount ICs are benchmarks in 
which baseline participation to 
returns on the underlying is
magnified by a purchase price
below current price, but a cap
is imposed on positive returns
• This is replicated by selling

appropriate European puts

Discount

(positive vega)

(negative vega)



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



Leveraged Certificates and Turbos
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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 



Leveraged Certificates and Turbos
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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%



Leveraged Certificates and Turbos
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The compounding effect is the stronger, the higher the volatility 
of the underlying asset price 

Fixed Leverage
Benchmarrks

nL = n x long
nS = n x short



Leveraged Certificates and Turbo Short
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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
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