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OCOBEHHOCTHW Y HEOBXOJIUMOCTD BHEJIPEHUASI HHHOBAIIAA...

IIIGHCTBOBAHHOM MOJIENIM OpraHU3allii HHHOBAI[OHHOM Jie-
SITETPHOCTH TIPSIIPUATHS U Pa3paOOTaHHOW MOIETH KOM-
IUIEKCHOTO MHHOBAIIMOHHOTO IIpoIiecca TpeOyeTcst coBep-
IIICHCTBOBAHNC WHHOBAIMOHHOW JEATCIBLHOCTH MPEANPH-
stus. Taxke IPUHSATHE PEIICHUS O BHEIPESHUH WHHOBAITHIA
Ha TPOMBIIUICHHOM MPEINPUATHS, B TOM YHCIIE TPUHATHE
pelIeHNs] O COBEPILICHCTBOBAHUU MOJIENU €€ OpraHu3alii,
TpeOyeT OIEHKH AKOHOMHUYCCKOU 3(PPEKTHBHOCTH IMPOBO-
JIUMBIX MeponpusiTuid. [ 3Toro HeoOXoauma paspadboTka
METOJMKH ONpeAeiacHUus dPPEKTUBHOCTH WHHOBAIMOHHON
JIESITENFHOCTH TPOMBIIIUICHHOTO TPEATPHUATHS KaK OIEHOY-
HOM cucTeMBbl okaszarenei. [4]

[IpennpusTist UCIONB3YIOT Pa3IHMYHBIC MOIXOMbBI IS
M3MEPEHUs CBOCH MHHOBAIIMOHHOH aKTHBHOCTH, HEKOTOPHIC
U3 HUX UMEIOT IIeJIOCTHYIO CHCTEMY ITOKa3aTelleil MHHOBA-
LIUOHHON JIEATENIbHOCTH, KOTOPasi COYETACTCs CO CTpaTeru-
YeCKUMH HWHTEpecaMH TpennpusaTHs. Yamie Bcero oIeHKa
3¢ GEKTUBHOCTH MHHOBAIIMK HA MPOMBIIUICHHBIX TPEATIPH-
SITUSIX OCYIIECTBIISICTCS C UCIIOJIB30BAHUCM «KIIACCHYCCKIXY
¢uHAHCOBBIX TIOKa3arenel. OIHAKO cHCTeMa TOKa3aTenei
MHHOBAIIMOHHON JESTEIBHOCTH TaKXKe IOJDKHA BKIIIOYATh
HE TOJIbKO (pMHAHCOBBIC, HO W KaueCTBEHHBIEC ITOKA3aTelu,
TUHAMAKA H3MEHEHUH KOTOPHIX TOMOKET BOBPEMSI BEISIBUTD
MpOOIEMBI B CHCTEME YIIPaBICHHUS HHHOBAIIUAMU U IPUHSTH
MepBI JI0 HacTyIuIeHus kpusuca. Cucrema 10JKHa CTaTh Ya-
CThIO BHYTPHKOPIIOPATUBHON CHUCTEMBI ITOKA3aTeNei U Tie-
PUOAMYECKHU TIEpecMaTPUBATLCA C YUETOM U3MEHEHUN OKPY-
JKaromen cpensl npeanpustus. [ a3QppekTuBHOM oleHKH
MmoKaszaTesiei MOXXHO WCIOIb30BaTh COATaHCHPOBAHHYIO
CUCTEeMY IOKa3aTeseil A OIEHKHM MHHOBAIMOHHOM [es-
TesIbHOCTH Tpennpusitusi. COaaHCUpOBaHHAsI CHCTEMa I10-
Kazarenell BKIFOYAaeT B CeOS HECKOIBKO IKOHOMHYECKIX

MOKa3aTeei U MOXKET MPUMCHSITHCS Ha JIFOOOM MPOMBIIII-
JICHHOM TMPENPHSATHH, OCYIIECTBIISIONIEM HHHOBAIIUOHHYIO
JIeSITEIIbHOCTb.

JlaHHast cucTeMa IMokas3aTejieii MOMOXKET MPEIIPUSTHIO
MPOAHAU3UPOBATH €r0 CIOCOOHOCTh K HMHHOBAIIMOHHOMN
paboTe, Ka4yecTBO OCYIIECTBICHHUSI ATOH PabOTHI, a TaKKe
MTO3BOJIUT OLCHUTh HMHHOBALIMOHHYI) aKTUBHOCTH HPEANPH-
SITUSI, KOHKYPEHTOCIOCOOHOCTD MPOTYKIIHH.

Takum 00pazom, MpUMEHEHHE KOMIUIEKCHOTO MOJIX0/1a
BHCJIPCHUS MHHOBAIUI HA MPEANPUSITHSIX POMBIIUICHHOTO
CEKTOpa MPHUBEAET K JUHAMHUYHOMY Pa3BHTHIO MPEAIpPHU-
SITUSI, YKPETUICHHIO KOHKYPEHTOCIIOCOOHOCTH, YKPEIJICHUIO
MapKETUHTOBOW MOJUTUKH.
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A great number of studies over the last decade focused
on the development of financial instruments hedging the risk
to investors (see Hull J., 2011; Crouhy, M., Galai, D., Mark,
R., 2006; Elton, E., Gruber, M., Brown, S., Goetzmann,
W., 2011; Jordan, Lenny, 2011; etc.). A lot of Russian sci-
entists also pays careful attention this subject (see Burenin,
A, 2008; Galanov, V, 2007, etc.). The understanding of this
fact has led to the development of new financial instruments,
adapting them to the situation. Many companies now line up
strategies for the tasks to reduce price risk.

Options can be used by investors as a tool to hedge on
the values and volatility of almost any asset. They can also

be used as a method to speculate against price movements;
rather than using valuable cash flow by purchasing an under-
lying asset in a bull market to speculate on its price rising
and keeping it until the price is right to sell, an investor can
buy either a long futures contract or a call option to buy the
asset in the future. Thus the speculator does not tie up cash
on a purchase and can benefit from the asset’s price rising.
However there is also the risk that the asset’s market price
will go down and neither holding the asset or a futures con-
tract on its own will protect the investor against a price fall.
An option on the asset can provide a way to severely restrict
any loss: (to the cost of the option) and a strategy of combi-
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nations of put and call options or buying and selling options
at different strike prices and expiry dates can speculate and
hedge against any loss scenario, whilst also providing an op-
portunity to profit from any upside price movements [1], [2],
[3].

A futures contract will provide the investor the obligation
to own the asset on the determined date. This helps the inves-
tor’s cash flow but does not protect her from a price fall. The
investor can also buy a call option to buy the asset in the fu-
ture. The difference between a futures contract and an option
is that the downside risk for the investor is mitigated. A fee
is charged by the seller of the option; the buyer has the op-
tion, but not the obligation (as opposed to a futures contract
where there is a purchase obligation) to purchase the asset.
If the market price of the asset is actually lower than the
purchase option the investor will not exercise the option and
his loss on the contract is limited to the option fee. Therefore
the investor has unlimited upside profit whilst reducing any
possible loss to the level of the call option price [1, p.206].

The situation is the opposite for the seller of the call
option. The option seller’s possible profit is capped at the
fixed option price whilst the down size risk is unlimited. Call
options are used primarily for speculation on and hedging
against price rises. The pay-off profile below for a call op-

tion (fig. 1)
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Figure 1: Call option Profit Profile

To summarize; a call option is the right to buy the un-
derlying asset at a specified price for a specified time period.
[4, p. 14]

Options can also be used in a bear market for speculating
on and hedging against price falls. A put option gives the
asset owner the option to sell an asset at a predetermined
(Strike) price in the future. If the price falls lower than the
strike price the option is exercised and the asset’s value is
protected. The cost of this hedging will be the options price.
The payoff profile for a put option is shown below (fig. 2)
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Figure 2: Put option Profit Profile

As with a call option the risk return and potential for the
put seller is the opposite to that of the put buyer. [4, p.20]
Also as with the call option the profit profile shows that the
risks and returns are asymmetrical: unlike with futures where
the buyer and seller face equal pay offs in opposing direc-
tions.

There are two types of options — American and European.
American options can be exercised at any time before expi-
ration whilst the European option cannot. [1, p. 205] This as-
signment will cover only European style options. European
options are priced by using the Black-Scholes-Merton model

or models based on this formula. The inputs for the model
are:

- The strike price of the option

- The price of the underlying asset

- Time until expiration

- Short term interest rate

- Volatility, historical or implied

If the stock price increases and all of the other param-
eters are constant the value of a call option increases as the
option is more likely to be in-the-money. On the other hand
the higher the strike price the lower the premium as it is less
likely to be in-the-money [5, p.119].

It is important to understand how each of these elements
can be affected by changes in the asset price and the market.
The major variables are a change in the underlying asset,
the passage of time and a change in the implied volatility.
Exposure to these variables is measured in options theory
by a batch of mathematical calculations that are called the
Greeks; these are an invaluable aide in determining the risk/
return potential of an option. Delta measures the amount an
option changes when there is a change in the price of the
underlying asset. The covers exposure to the passage of time
and captures the exposure to a change in the implied volatil-
ity. [4, p. 47] Thus the Greeks provide a method of determin-
ing the volatility of the relationship between the variables
and option pricing attempts to capture the right risk premium
for the underlying asset [1].

Turning now to the specific question regarding an invest-
ment in UPS Inc. shares; the first question is how to hedge
with options against a price decline for a one year period
whilst holding a long position on the stock on 30" June
2011. To hedge against a price decrease there are a number
of options strategies available: a long position in a put op-
tion on the shares; or short call on the shares. These will
provide a hedge against a price decrease but will not capture
any upside profit if the price were to rise. Another bearish
strategy is using a combination of put options called a bear
put spread. The investor in UPS Inc. has increased profits
based on an increasing function of the sales price; therefore
to hedge the investor’s position it is necessary to take a posi-
tion that is based on a decreasing function of the asset price.

A long position in a put will protect the downside hedge
but the investor will not be able to benefit from price in-
creases. A sort position in a call will provide limited protec-
tion against a small price fall but could result in large losses
if the price were to fall by a large amount. If the volatility
of the share is not too extreme the strategy to use is the long
bear put spread introduced above; this is a combination of
selling an out-of-the-money short put with a low strike rate
and buying an in- the-money long put with a higher strike
rate. Together with the long position in the stock this strat-
egy will provide a larger region of protection. The strategy is
spreading the risk of a straight options position by taking the
opposite long or short position at a strike price that is more
distant from the share price [4, p. 73].

Profit from bear spread using put options

~
\\ Llongput

Profit
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Figure 3: Bear Spread profit profile
The price of the options for the bear put spread will be
calculated using the Black-Scholes-Merton equation and the
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DerivaGem software and the put-call parity formula to find
the price for the put. The formula uses the following data:

Current market price of the share S = $70.23

The strike price for the shares are K = minimum $53.15,
maximum $70.23

The rate of interest » = 0.73%

Maturity ¢ = 1 year

The variance of the share is = 17.1%

The Black-Scholes-Merton formula to calculate the cost
of a call option is:

C(S,t) = N(d,)S - N(d,) Ke""™

ln(§)+(r+ozj(T—t)

d, =

oT —t
2
1n(1§]+[r_”2)(r_1)
d, = =d —oNT -t
oNT —t

And the call-put parity formula: P=C—-S+e—rtxK .

- Maturity ¢ = 1 year
- The variance of the share is=17.1%

Profit from bull spread using call options
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Figure 4: Bull Spread Profit Profile
The cost of the call options using the Black-Scholes-
Merton formula and the DerivaGem software are $5.03 for
the low strike price and $3.77 for the high strike price. (table
2)
Table 2: DerivaGem data for Call Option Cost
Calculation 2 Strike Prices

Using the above data the cost of the option using the - Underlying I?ata
DerivaGem software calculated the price as 20 cents for the Underlying Type: Time
low strike price and $4.52 for the higher strike price. (table | Stock Price: 70.23
1) Volatility (% per year): 17.10%
Table 1: DerivaGem data for Put Option Cost Risk-Free Rate (% per year): | 0.73%
Calculation 2 Strike Prices Option Data
Underlying Data Option Type:
Underlying Type: Time Time to Exercise: 1.0000
Stock Price: 70.23 Exercise Price: 70.23
Volatility (% per year): 17.10% Price: 5.02754283
Risk-Free Rate (% per year): 0.73% Underlying Data
Option Data Underlying Type: Time
Option Type: Stock Price: 70.23
Time to Exercise: 1.0000 Volatility (% per year): 17.10%
Exercise Price: 53.15 Risk-Free Rate (% per year): | 0.73%
Price: 0.20364256 Option Data
Underlying Data Option Type:
Underlying Type: Time Time to Exercise 1.0000
Stock Price: 70.23 Exercise Price: 73.13
Volatility (% per year): 17.10% Price: 3.77280712
Risk-Free Rate (% per year): 0.73% I'o summarize the strategies chosen are a bear put sprea
Option Data to hedge against a price fall and a bull call spread to hedge
Ontion Tvoe: against price rises. Now the discussion will turn in part 2 to
ption - ype: a review one year later in June 2012 to see how successful
Time to Exercise 1.0000 these strategies have been.
Exercise Price: 70.23 On the 29" June 2012 the stock price for the UPS stock
Price: 4.51673056 is $78.17. How successful have the bear put and bull call

Now the analysis will turn fo the investor having a short
position in the UPS Inc. stock. What options strategies could
be used to hedge now against price increases? The position
requires a bullish strategy that includes a long call or a short
put. These will provide various degrees of protection against
price rises but will not allow any profits on any downward
movement of the price. A suitable strategy could be using a
bull call spread whereby buying a long call with a low strike
price is combined with selling a short call with a high strike
price. This strategy will provide a complete hedging for a
range of prices (between the two strike prices) up or down
for the UPS Inc. shares. But the investor could still benefit
from large reduction in the price and face losses on very
large price rises. (fig. 4).

The option price will be calculated using the following
data:

- Current market price of the share S = $70.23

- The strike price for the shares are K = minimum $70.23,
maximum $73.13

- The rate of interest » = 0.73%

strategies been? The bear put option would not be exercised
as the actual selling price of $78.17 is higher than the higher
put price of $70.23. The premium paid on the long put of
$4.52 is reduced by the premium received on the short put
of 20 cents. Hence the net loss is $4.32. The reason for the
big difference between the two premiums is that the long put
strike price of $70.23 was at the money being very close to
the actual stock price when the option was purchased. Thus
the possibility of the option finishing in the money and hence
exercised are deemed to be high. By contrast the short put’s
premium of 20 cents is due to the low strike price being
strongly out of the money and facing a low probability of
being exercised, which in this case is good news.

Thus the bear put strategy used here was not needed
in hindsight as the share price increased. However any
downside risk was fixed at $53.15 and the stock was
successfully hedged against a price fall. The cost of this is
the net premium paid of $4.32 which is a cost of 6.13% of
the June 2011 stock value. There is also the cash flow benefit
of the 20 cents premium on the short put; but this is very
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small.

Looking back were there better ways to hedge the risk
and could the investor have benefited from the share price
actually being higher? If the position was not hedged there
would have a profit of $7.94 ($78.17 less $70.23) so this
strategy has missed out on the upside. A short min-max
option strategy would offer a hedge over a larger variation of
the asset price which in this case would be more appropriate.
A volatility of 17.1% is high and the bear put spread could
not capture the upside benefit of the stock moving to the final
June price of $78.17.

The bull call strategy was a hedge against price increases
to protect a short position on the stock. As the stock finished
at $78.17 it did indeed close higher than the position one year
earlier. In this case the call option would be exercised and
the profit is $2.91 after the deduction of the call premium.
However the short call will also be exercised and this will
produce a loss of $1.27 net of the received premium. The
net position is a profit of $1.64 plus the benefit of having the
$3.77 premium received one year earlier.

Table 3. Profit Table on the Bull Call.

Buy call

Share Price 78.17
Buy call 70.23
Less premium paid -5.03
Profit 2.91
Sell Call

share price -78.17
Sell put 73.13
Less premium received 3.77
Profit -1.27
Net profit 1.64

T'his Tooks Tike a successtul result. What other strategies
could have brought a better return? If the position was un-

hedged then there would have been a loss of $7.94 ($78.17
less $70.23) so having a profit of $1.64 is a vast improve-
ment. Having a simple long call would have resulted in a
higher profit of $2.91. This would increase if the call pur-
chase was made which are strongly out of the money as the
premiums would be lower.

To conclude this research has looked at different options
strategies to both hedge against a fall and rise in the value of
UPS Inc. shares. It has seen that the options chosen have had
different results due to the final share price being higher than
one year ago. Hence a bullish strategy was more appropriate.
But even the put strategy had established a hedge against a
fall in the stock price at a relatively small cost: which if the
stock had indeed fallen would have turned out to have been
the right strategy.

Variants of hedging price risk can be applied to other
markets such as raw materials and energy. [7]
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Kurouesvie cnosa.: MupoBoit (UHAHCOBBIN PBIHOK, IEPBUYHOE Pa3MEIICHNE aKINi, (PHHAHCOBO-TIPOMBINUICHHAS TPYTITIA,
(uHAHCOBBIC PECypPChl, caMOUHAHCUPOBAHHE.

VIHHOBAIIMOHHBIN COLMAJIBHO OPUEHTHPOBAHHBIN THUII
pas3BUTHS, K KOTOPOMY JOJDKHA NEPEHTH poccuiickas KO-
HOMHKa coriacHo KoHIenmmu T0iArocpoyHOro COIHalb-

HO-3KOHOMUYECKOro pa3Butus Poccuiickoin denepanuu Ha
nepron 10 2020 T., HEBO3MOXKEH 0€3 aKTUBU3AIMH TIPOIEC-
coB 3P PEKTHBHOTO MEXKOTPACIEBOTO TIepepacIpeIeICHUS
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