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FORMATION OF NEW TYPES OF BONUS CERTIFICATES

This paper is dealing with the bonus certificates formation. The authors found an alternative
investment to the purchase of bonus certificate without a cap, i.e. the combination of a buying
underlying asset and a purchase of down and knock-out put options, and to the purchase of bonus
certificate with a cap, i.e. a combination of a buying underlying asset, a purchase of down and
knock-out put barrier options, at the same time, a sale of call vanilla options. Bonus certificates
provide protection in a case of stagnation, respectively growth in the market. The main aim is to
present new types of bonus certificates with a cap and without a cap formed by down and knock-in
put options. New types of bonus certificates would be useful for the investors who expect a signifi-
cant market decrease or increase.
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Aéayxamun Axmen Mionic, Maprina Pychakosa
®OPMYBAHHA HOBUX TUIIIB BOHYCHUX CEPTU®IKATIB

Y cmammi onucano npouec ghopmyeanns noeux munieé Gonycnux cepmupixamie. Aemopu
SHaiWAU A1bMEPHAMUGHUI CNOCIO iHéecmMy8anns 3 npudbanHsam GOHYCHUX cepmudpixamie 6e3
Kena, 30Kpema, KOMOIHYIOMU NpUOOAHHA OA3UCHO20 AKMUGY MA NYyM-ONUIOHIE 3 HUNCHBOIO
mexucero. Taxoxc poseaanymo npuobanns 6onycnozo cepmugpixamy 3 Kenom, moomo Komoinauis
npuobanns 6a3ucHo20 aKkmuey ma 6ap EpHux OnYIoHIE 3 HUNCHBOIO MeXcero, NPOOaro4u 00HOYACHO
eaniavni onyionu. bonycui cepmugbixamu moxcymo 3axucmumu ineecmopie ak 6id crmaznauii na
PUHKY, maK [ 6i0 panmogozo iiozo 3pocmanns. Ilpedcmaeaeno noéi munu 6GonycHux
cepmugpixamie 3 Kenamu ma 6e3 HUX, ChopMoOBaHi Ha OCHOBL NYM-ONUIOHIE 3 HUNCHBOIO MENHCEI0
ma onuionié nHok-in. Hoei munu 6onycnux cepmugbixamie moxcymo 6ymu KopucHi ineecmopanm,
AKI O4IKyIOmb HA Cymmege 3HUNCEHHS a00 HAGnaKu cmpubox Ha PUHK).

Karouogi caosa: ineecmuuitinuii cepmughixam; 6onychuii cepmuixam, nym-onyion 3 HUICHb00
Medicero; Nym-onyioH HoK-iH.
Puc. 4. Dopm. 14. Jlim. 16.

Aéayxamun Axmven Mionnc, Mapruna Pycnakosa
OOPMUPOBAHUME HOBBIX TUITIOB BOHYCHBIX

CEPTU®UKATOB

B cmamve onucan npouecc opmuposanus noévix munoe GOHycHbIX cepmugpuxamos.
Asmopbl nawau asvmepHamueHbvli cnocod uneecmuposanusi ¢ npuobpemenuem OGOHYCHBIX
cepmugpuxamos 6e3 Kna, 8 HaCMHOCMU, KOMOUHUPYS npuoOpemenue 6A3UCHO20 AKMUGA U NyM -
onuuonoe ¢ nuycneli epanuueii. Taxwce paccmompena noxynka 6GoHycHO20 cepmudpuxama c
K3n0oM, m. e. KOMOUHAWUsl NOKYNKU 0A3UCHO20 AKmMuéa u OapbepHbIX ONUUOHOG C HUMCHEl
2panuueri, 00HOBpeMeHHO npoodasas eanuivhvle onuuonvl. bomycnvie cepmughuxamor mocym
3auumumo UHGECMOPO8 KAK OM CMACHAUUU HA DbIHKe, MAK U OM GHE3ANHO020 e20 pocmd.
Ilpedcmasaenvt Hoble munst GOHYCHbIM cepmuduiamos ¢ K3namu u 6e3 nux, cghopmuposannsie
Ha OCHOBe Nym-OnuUOHO8 ¢ HudcHel cpanuueil u onuunos Hok-uH. Hoevie munvt Gomychoix
cepmupuxamos mozym 6vimo noae3Hvl UHEECIOPAM, OHCUOAIOWUM CYULECTNEEHHO20 NOHUNICCHUS
uau Haobopom cKauKa Ha poiHKe.

Karoueevie caoea: unsecmuyuonHbvill cepmughuxam, OOHYCHbII cepmugukam; nym-onyuox ¢
HUdICHel epanuyeil; nym-onyuoH HOK-uH.
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1. Introduction

Investment certificate is a security, the value of which is derived from the value
of an underlying asset. The underlying asset is usually a share in a company, a basket
of shares, or an entire index etc. In order to be accessible to small investors, it rep-
resents a proportional sample, typically 1:100 or 1:1000. Since an optional number
of such certificates may be purchased, this instrument is also suitable for all
investors.

Bonus certificate is a certificate with a partial risk protection. It is suitable main-
ly when stagnation is estimated. As we will observe later, it is formed using barrier
options, specifically buying down and knock-out put barrier options. Contrary to
airbag, discount and speed certificates (see Soltes M., Soltes V., 2007; Soltes M.,
2010), how the underlying asset price has changed till that date is significant for
determining a profit profile. These theoretical results are robust to our analysis. A key
difference from the previous studies, for example (Soltes V., 2011), (Soltes M., 2012)
is that this paper is concentrated on proposing new types of bonus certificates which
would be suitable for conservative investors. Further, the alternative investment with
the same profit profile as a certificate is found. In the proposal of bonus certificate
construction barrier options are used.

2. Barrier options

European vanilla option yields depend only on the underlying asset value at the
maturity (Haug, 1998; Hull, 2008; Chorafas, 2008; Kolb, 2007). Less known, but
much more sophisticated are barrier options. Barrier options are characterized by the
fact that except for the strike price they have another important price, the so-called
"barrier”. It is a very important limit, as if the underlying asset value, at any time,
touches the barrier, or even crosses it, the option is deactivated (in which case it
becomes a knock-out option) or activated (in which case it is a knock-in option).
Barrier can be placed below the spot price of the underlying asset at time of the option
issue (in which case it becomes a down and knock-out or a down and knock-in
option) or above the spot price (in which case it is an up and knock-out or up and
knock-in option). Therefore, there are altogether 16 basic option positions of barrier
options with one barrier. These barrier options have been studied by several authors
(Kundrikova, 2008; Nelken, 1996; Rubinstein, 1991; Weert, 2008; Zhang, 1998).
Ritchken (1995), Rubinstein and Reiner (1991), Ye (2009) dealing with barrier option
pricing. In terms of our analysis, profit functions of all the basic positions of barrier
options with one barrier are important. In the construction of a bonus certificate we
are going to use a buying of down and knock-out/in put options.

Buying of down and knock-out put option gives a right to sell a particular under-
lying asset at a strike price E at time T if the option is not deactivated, that is, the price
of an underlying asset does not exceed the predetermined barrier B during the life of

the option which the following condition represent:
min(S, )>B. @2.1)
The buyer of a down and knock-out put option have the obligation to pay an

option premium pgpp per option at the time of contract conclusion.
Let us denote the underlying spot price at expiration time Sy, the profit function
from buying n down and knock-out put option is:
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006, ~E+Ppano) ifmin(s,)>B 1S, <E,

P, )= Er NPapo if ggig(st)s BOS; <E, (2.2)
B "Paoo ifS; 2E.

A down and knock-in put option is activated if the price of an underlying asset
exceeds predetermines the barrier level during the life of the option.

The profit function from buying n down and knock-in put option with premium
Ppgp; is expressed by as (2.3):

S—n@r ~E+Dgy ) ifmin(s,)<BOS, <E,

P, )=Hnp.,, ifmin(s,)>BUS; <E, (2.3)
0 <t<
%—anD, ifS; zE.

3. Analysis of bonus certificates

Bonus certificates are appropriate for retail and institutional investors who
expect stagnation or growth at the market. At maturity time of a bonus certificate
there may be 3 alternatives of underlying price development. If the barrier level is not
reached by the underlying asset price during the time to maturity and the underlying
asset price at time to maturity is below a bonus level, then the investor will obtain
fixed profit in the amount of a bonus level. If the barrier level is not reached by the
underlying asset price during time to maturity and the underlying asset price at time
to maturity is under the a bonus level, then the investor participates in price increase.
In the case of reaching barrier, the bonus certificate is linear, i.e. its profit respective-
ly loss replicates underlying price development.

Every bonus certificate at its issue has defined basic parameters, i.e. subscription
ratio, maturity date, barrier level, bonus level and cap level. The first parameter is the
subscription ratio (p). Most often it is p = 0.07 or p = 0.001. This parameter is
selected in a way which enables the price of one bonus certificate to be in a low order
position to the price or value of the underlying asset. If an index is, for example, of a
value of 11 000 points, then most probably p = 0.007 and the bonus certificate price
is 11 units. The certificate price is thus available even for small investors identified as
retail clients.

The maturity date (T) of a bonus certificate is another parameter. It is usually
between 2 to 6 years. It is the date on which trading with the given bonus certificate
terminates and there is a settlement between an issuer and an investor.

Barrier level (B) is the limit which the underlying asset price must not reach or
fall below from the issue date to maturity. In this case, at maturity the investor will be
paid at minimum the bonus level (B,). If the underlying asset value falls below the
barrier level, then this protection is cancelled and the investor participates in the loss
in full, just as with the linear certificate. As bonus certificate is almost always more
expensive than the linear one, the loss is even greater. The barrier level is generally
determined below the bonus level.

The investor should select a bonus certificate with another parameter, the so-
called cap level (C). Cap is the highest possible participation in the growth of the
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underlying asset value. If the underlying asset value at maturity date of the bonus cer-
tificate is higher than cap, then the investor receives the cap level from the issuer. It is
virtually the maximum value which the investor can get from the bonus certificate at
maturity.

The profit function of n bonus certificate without a cap at expiration time is

m(pB, -k,) ifmin(s,)>B0S, <B,,
P(s;)= [n(pS ~k,) /fmln(S )<BOS; <B,, (3.1)

(os ~k,) ifS; 2B,,
where kj is the purchase price of a certificate;
Sy is the spot price of the underlying asset at expiration time;
n is the number of certificates.

Figure 1 depicts the profit function of a bonus certificate without a cap, i.e. func-
tion (3.1).

P6;) ‘[ PEr)

/ Ky s: “ B :(‘97 )

Barrier level is reached during the time Barrier level is not reached during the
to maturity time to maturity

Source: Constructed by the authors.
Figure 1. Profit function of a bonus certificate without a cap

A

We can see that the profit profile depends on an underlying asset price at expira-
tion time and an underlying price development during the time to maturity, i.e. bar-
rier level reaching during the time to maturity. Based on this, the following alterna-
tive investment strategy using barrier options is found.

The alternative investment is created by the combination of buying n pieces of an
underlying asset and a purchase of n down and knock-out put options on the same
asset with a strike price equal to the bonus level, a same barrier level and an underly-
ing asset as the bonus certificate. Down and knock-out put option is a right to sell the
underlying asset. The barrier is set below the current price of the underlying asset. If
the underlying asset price over the term of the option touches or breaks the barrier,
the option expires. We can observe an analogy with the bonus certificate, where
investor in reaching or breaking the barrier loses entitlement to the payment of bonus.

By the sum of the profit function of n pieces of underlying asset

P(S;)=n(S; -S,) (3.2)
where S is the spot price of an underlying asset at the time of a purchase, and the
profit function from buying n down and knock-out put options (2.2) we get

Ehé ~Sy~Paoo) ifmin(s,)>B0S, <B,,
P(S )— [né =-S5, pBDO) /fmln(S )<BDS <B,,
é =-S5, pBDO) ifS; 2B,.

(3.3)
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In this case, only assets with yield dividends are the underlying assets. The pres-
ent value of dividends PV, is used to pay the option premium pgpp for the purchase
of a down and knock-out put option.

The profit function of the alternative investment with the subscription ratio p
and PV, = pgpo has the following form

mp(B, -S,) ifmin(S,)>BOS, <B,,
P(S;)=np(S; -S,) if min(s,)<BOS; <B,, (3.4)

0 .
oS, -S,) ifS, =B,.

Let us suppose pS, = ko, then the profit function of the alternative investment
opportunity (3.4) is identical with the profit profile of the bonus certificate without a
cap (3.1). There are significantly fewer bonus certificates without a cap than there are
bonus certificates with a cap. The reason lies in the fact that it is necessary to pay an
option premium in the time of investment from underlying assets dividends.

The characteristics of a cap provide an investor with information on the maxi-
mum price of a bonus certificate at maturity, which the investor can get even in the
case Sy > B,. Cap level is generally higher than the bonus level, i.e. C > B,. There are

significantly more bonus certificates which also have a cap. Such bonus certificates
are issued also to underlying assets without dividends.
The profit function of a bonus certificate with a cap at expiration time is as fol-
lows
h(pB, -k,) ifmig(st)> BOS, <B,,

6, S ~K0) 062805, <8,
(h(pS; —k,) ifB, <S; <C,

thpc-k,) ifs, =C.
Figure 2 shows the graphs of a bonus certificate with a cap.

(3.5)

A

re) 1 PE;)

>

e c r6) B & C r6)

Barrier level is reached during the time to Barrier level is not reached during the time
maturity to maturity

Source: Constructed by the authors
Figure 2. Profit function of a bonus certificate with a cap

Let us construct an alternative investment position by buying n pieces of under-
lying asset at an actual price S, per piece, further by a purchase of n down and knock-
out put barrier options with a strike price B,, a barrier B, premium pgpo and, at the
same time, by a sale of n call vanilla options with a higher strike price C, premium pg.

The profit function from the sale of n call vanilla options with a strike price C
(Soltes, 2002) has the following form:
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0n if S; <C,
PG)=n e T (3.6)
o-n(S, -C-ps) ifS;=C.

It can be proven that the profit function from the alternative investment
expressed as the sum of individual functions (3.2), (2.2) and (3.6) at the subscription
ratio p using the conditions pS, = kg and npgpg = NPg is

mp(B, -S,) ifmin(S,)>BOS, <8,

P, )= gvp(ST -S,) ifggisr;(st )<BOS, <B,,
hp(S, -S,) ifB, <S; <C,
tholc-s,) ifs, =C.

Bonus certificates are suitable for investors at moderately declining or increasing
markets. If the underlying asset value stays above the barrier, then the investor is guar-
anteed a bonus expressed by the bonus level, even though the underlying asset value
can be even significantly lower at maturity. Investment risk lies in crossing the barri-
er. In such a case, bonus is no longer guaranteed (barrier option is deactivated).

4. New types of bonus certificates

Let us construct new types of bonus certificates with the barrier level setting
below the current price of the underlying asset. In this case, an investor will obtain the
bonus payment if the condition of barrier reaching is fulfilled.

The profit function of a new type of the bonus certificate without a cap at expi-
ration time is

3.7

(h(pB, -k, ) ifmin(S,)<BOS, <B,,
PG, )= Enﬁosr ~ko) ifmin(S,)>B0OS; <8, @.1)
m(S; ko) ifS; 2B,.

The graphs of a new type of bonus certificate without a cap are shown in Figure 3.

A A
PE) PES:)
i
.
> 7 >
B P(s:) B k P(sr)
Barrier level is reached during the time to Barrier level is not reached during the time to

maturity maturity
Source: Constructed by the authors.
Figure 3. Profit function of a new type of bonus certificate without a cap

If the underlying asset price during the time to maturity touches or breaks the
barrier and the spot price at the time to maturity is below the bonus level, the investor
obtains a bonus. If the underlying asset price during the time to maturity touches or
breaks the barrier and the spot price at the time to maturity is under a bonus level, the
investor participates in price increase. If the underlying asset price during the time to
maturity does not break the barrier, the bonus certificate copies underlying asset
yields linearly.

AKTYAJIbHI [TPOBJIEMWN EKOHOMIKWN Ne2(152), 2014



rPoLUl, ®IHAHCHU | KPEQUT 373

The alternative investment is created by the combination of buying n pieces of an
underlying asset with a spot price at the time of investment S, and the purchase of
down and knock-in put options on the same underlying asset with barrier B, bonus
level B, premium pgp,.

We easily get the profit function of the alternative investment possibility (4.2) as
the sum of functions (3.2) and (2.3). After modification we have the following func-
tion:

hp(B, -S,) if(r)r<1ti<r}(9t )<BOS, <B,,

P(Sr): %p(ST _So) if Orgis’}(st)> BOS; <B,, “4.2)

[ .
Eo(S; -S,) ifS; 2B,
where p is the subscription ratio, PV, = Pgp;, PSy; =Ko-
The profit function of a new type of bonus certificate with a cap at expiration
time is:
[h(pB, ko) ifmin(S,)<BOS; <B,,
PG, )= EnQosT - ko) iforgig(s,)> BOUS; <B,,
h(pS; - k,) ifB, <S; <C,
thlpc-k,) S, 2C.

By analogy, Figure 4 depicts the profit function of a new type of bonus certificate
with a cap.

4.3)

A A
P(S,) P(S:)
J
1
i
: \
; |
i .
»
B C  Ps)
Barrier level is reached during the time to maturity Barrier level is not reached during the time to maturity

Source: Constructed by the authors.
Figure 4. Profit function of a new type of a bonus certificate with a cap

It can be proven, that the profit function from the alternative investment expressed
as the sum of individual functions (3.2), (2.3) and (3.6) has the following form:

mp(B, -S,) ifmins, )< B0S, <B,,

pls. )= P(Sr ~S0) ifmin(s.)>B0S; <B.
Che(s, -s,) B, <S; <C,
E!?D(C‘So) ifSy 2C,

4.4)

NPgp =NPs -

New types of bonus certificates are suitable for the investors who expect a decline
or growth at the market. If the underlying asset value falls below the barrier, then the
investor is guaranteed a bonus. Due to this feature characteristic, in most cases these
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new types of bonus certificates proposed by us would be more expensive than the clas-
sical bonus certificates. On the other hand, the maximum loss is limited by the barri-
er level. In the case of crossing the barrier, bonus is guaranteed (barrier option is acti-
vated).

4. Conclusion

The development at financial markets, especially in the past decade, has remind-
ed investors of the fact that stock markets do rise in the long term, but trading is very
risky. Investors will long remember the stock indices crash in 2008 reaching 50—70%,
just as they will remember the preceding crash in 2000. Many investors have begun,
more than ever, looking for less risky instruments. On the contrary, some investors
continue to develop investment certificates.

It can be stated that for every estimated development of an asset (growth, fall,
stagnation), or for every attitude to risk (conservative or aggressive) there is a suitable
kind of certificates. At moderately declining market, bonus certificates may be used
for investment. Bonus certificates are appropriate for conservative investors who
expect stagnation or growth at the market. The bonus certificate has established bar-
rier and bonus level at the time of buying. If the barrier level is not reached by the
underlying asset price during the time to maturity, then the investor will obtain fixed
profit in the amount of bonus level or he will participate in price increase (only in the
case of bonus certificates without a cap). In the case of reaching barrier, the bonus
certificate is linear, i.e. its profit respectively loss replicates the underlying price
development.

In the context of bonus certificates formation these are the sophisticated prod-
ucts which use financial derivatives, specifically barrier or vanilla options. Investors
need to know the nature of such formation. In this paper, we used the interesting
method based on the derivation of profit profile depending on the underlying asset
development in the construction analysis. We specified the alternative investment
opportunity to the purchase of bonus certificate without cap, i.e. a combination of a
buying underlying asset and a purchase of down and knock-out put options, and to
the purchase of bonus certificate with cap, i.e. a combination of a buying underlying
asset, a purchase of down and knock-out put barrier options, at the same time, a sale
of call vanilla options. The greatest contribution of this paper is the proposal of the
new types of bonus certificates without cap and with cap formed by down and knock-
in put options. These new types of bonus certificates are suitable for the investors who
expect a significant decrease, or an increase at the market (in the case of bonus cer-
tificate without a cap).

The performed analysis should help to understand the construction of bonus cer-
tificates in detail, as well as the influence of individual factors. The following propose
of new kinds of this certificate could be useful for the issuers of investment certificates
from the methodological as well as practical perspective.
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