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Pe3ome: EGeKTUBHOTO yrpaB/ieHNMe Ha CpeAcTBata 3a OCbLIECTBABAHE Ha
MHOBALMOHHA AEHHOCT, € K/4Y0oB (akTop 3a ¢pupMeHOTO pa3BuTue. LleiTa Ha HacTosLms
A0KN1a4, € Aa MocoYu roaxos, KOUTO Aa AOMbAHWN TPaANLMOHHUTE MOAXOAMN 3@ aHan3 B
Tasu 0671act. [IpHUI0XKEHNETO My € MOAXOASLLO NPy ONPEAESHE Ha LIeIeCbO6Pa3HOCTTa 3a
OCbLECTBABAHE HA M/IaHUPAHNTE MEPONPUSTHS.

KnoyoBn AyMun: uvHOBaUuM, Maaku W CPEAHU Peanpustus, GuHaHcMpaHe,
MHBECTULINU, PEAJIHMN OrLMU, HETHA HACTOALLA CTOHHOCT.

I. Introduction I. BbBegeHue

Applying the optional approach (Myers,
1977) in deciding to implement an

MpunaraHeTo Ha OMNUWMOHHWMSA MOAXO0A4
(Myers, 1977) npu B3€eMaHETO Ha

activity or a project allows the decision-
maker to consider whether this expense
or investment is justifiable. Unlike NPV -
analysis, using real options approach
makes it possible even at the stage of
predicting the expected benefits to
determine whether the activities should
start when planned or be terminated,
deferred etc., thus allowing flexibility in
decision-making.

peweHns 3a ocbllecTBABaHe Ha pajeHa
OEMHOCT WUIN peaniM3MpaHeTO Ha HSAKaKbB
NpoeKkT, AaBa Bb3MOXHOCT Ha B3eMallius
peweHneTo, Aa rnpeueHu, AOKOMNKO TO3u
pasxon Win MHBeCTUUMNS e onpasaaH.

3a pasnuka oT NPV-aHanusa,
M3MN0NA3BAaHETO Ha MnoaxoAa Ha peanHuTe
onuMu NpaBn Bb3MOXHO OLLle Ha eTana Ha
NPOrHO3MpaHe Ha O4YakBaHWUTE MOA3n, Aa
ce onpegenu, pann penHocTute Tpsbea
Ja 3ano4yHaT Toraea, Korato @ ca
naaHvpaHu, unu ga 6baaT npekpaTeHu,
OT/IOXXEHW W T.H., KOETO MNo03BOJIsSBA
MBKaBOCT NMPW B3EMaHETO Ha peLleHme.
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Analysis through real options is based on
the analysis of expected cash flows and
starts with specifying the free cash flow.
Whether using the natural and / or
borrowed capital, the approach is the
same (Trigeorgis, 1995; Copeland et al.,
2002; Bernardo et al., 2002; Borison,
2003; Damodaran, 2006; Gussev, 2009).

II. Presentation

The approach for evaluating the results
from innovation activity of small and
medium-sized enterprises is based on the
calculation of NPV and ROA. Since the
definition of ROA itself includes the
calculation of NPV, it is assumed that
measuring the benefits of planned
innovations will be made by calculating
the option.

The calculation of RO uses a binomial
approach (Cox et al., 1979). A tree of
events is built, which is transformed into
a tree of values. Values in different nodes
are subject to the additive or
multiplicative process.

The movement from node to node is
through building a replicable portfolio or
calculations based on the risk-neutral
probabilities. Any result obtained is
compared with the exercise price and,
depending on the type of option, an
appropriate decision is taken.

It is specific for ROA that building the
tree of events is carried out
chronologically, from the initial period to
the end, but for determining the value of
RO, the calculations are carried out from
the end of the tree to its beginning. The
value obtained is the value of project with
flexibility. For the calculation of nodes the
approach of replicable portfolio is used,
established on the principle of compiling
the replicable portfolio in determining the
value of financial options.

In this case, a twin security should be
located, whose cash flows are in absolute
correlation with those in the project and
observe the law of single price,

AHann3bT 4ype3 peanHuM onumum ce
M3BbpLUBA Bb3 OCHOBa Ha aHanam3a Ha
OYaKBaHWUTE Mapu4YHM NOTOLM U 3anoyBa C
onpegensHeTo Ha CBO6OAHMTE NapU4YHMU
notoun. HesaBuMcMMO OT TOoBa Janu ce
n3nonsea cobCcTtBeH W/ WM NpuUBEYEH
KanuTasn, noaxoobT € eauMH W Cbly
(Trigeorgis, 1995; Copeland et al., 2002;
Bernardo et al., 2002; Borison, 2003;
Damodaran, 2006; Gussev, 2009).

I1. N3no>xeHue

MooxoaobT 3a OuUEHKa Ha pe3yntatute oT
MHOBALMOHHATa AEMHOCT Ha MaJsikoTo MU
cpegHo npeanpustue e 6asvMpaH  Ha
n3umcnssaHeto Ha NPV n ROA. Tbn kaTto
onpegenaHeto Ha ROA, camo no cebe cu
BKNtoYBa wum3uncnssaHeto Ha NPV, ce
npuema, 4ye M3MepBaHeTO Ha Mos3uUTe OT
MAaHNpaHUTE MHOBALUUMN, LUe Ce U3BBLPLIMU
ypes n3uucnsBaHe Ha onuus.

N3uncnasaHeto Ha RO nsnonsea 6MHOMEH
noaxon (Cox et al., 1979). Usrpaxaa ce
ObpBO Ha cvbutunsaTa, KoeTo ce
TpaHchopMMpa B AbpPBO HAa CTOMHOCTUTE.
CToOMHOCTMTE B pas3IMYHUTE BB3NMU Ca
noaBaacTHH Ha aANTUBHMSA nnm
MYNTUMNIMKATUBHUS NpoLuec.

MpeaBuMXBaHETO OT Bb3en BbB Bb3en
CTaBa NOCpPeACTBOM WU3rpaxnaHeTo Ha

Bb3npousBexpgaw, noptdenn wmam  Ha
n3uncrneHuns, 6HasvpaHMm Ha  PUCKOBO
HeyTpanHute BEPOSITHOCTH. Bceku

Nosy4yeH pe3ynTtaT ce CpaBHsABa C LeHaTa
Ha yMpaXXHsBaHE M B 3aBMCUMOCT OT BMAA
Ha onuuaTa, Cce B3eMa MNoAXOAALOTO
pelleHue.

OcobeHocT npn ROA e, ye marpaxgaHeTo
Ha AbPBOTO Ha CbbuTUATaA ce npasBu OT
HayasHUA Nepuoa KbM KpaWHUS, HO 3a
onpenensHeTo Ha CTOMHOCTTa Ha RO,
N34MCNeHnsTa ce M3BbpLIBAT OT Kpas Ha
ObpBOTO M Ce€ BbPBM KbM HEroBOTO
Hauyano. Nony4vyeHa CTOMHOCT € CTOMHOCTTa
Ha rnpoekTa C MBKaBOCT. 3a
N3YNCNSIBAaHETO Ha Bb3/INTE Ce W3MOoN3Ba
noaxoAa Ha Bb3npousBexaalums nopT-
denn, KONTo ce CbCTaBs Ha NpUHUKMNA Ha
CbCTaBAHETO Ha Bb3NpOM3BEXAaall, MNopT-
denn npu onpepensHe CTOMHOCTTA Ha
dMHaHCOBMTE ONuUNN.

B TO3M cny4yan ce HamMmpa UeHHa KHura -
6/1M3HAK, YMWTO MNapUYHM MOoTouM Ca B
abcontoTHa Kopenaums ¢ Te3M Ha npoekTa
M e Cna3eH 3aKoHa 3a eAMHHaTa ueHa,
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which states that if two assets generate
identical payments for each state of
nature and there are no arbitrage profits,
they are interchangeable and have equal
values.

A portfolio should be made up that
contains a specified number of shares of
the twin security - (m) and (B) bonds.
Since a binomial model is used, a
replicable portfolio can be built for each
unit, based on the information available
about the change in value of the twin
security. In this case we obtain:

Replicable portfolio in the above position
(Copeland et al., 2002):

Replicable portfolio in the lower state
(Copeland et al., 2002):

The contemporary value of replicable
portfolio is (Copeland et al., 2002):

Applying the approach of replicable
portfolio is very difficult because of the

crnopes KOMTO, ako ABa akTuBa nopaxaaTt

WAEHTUYHN nnawaHms 3a BCSIKO
CbCTOSSHWE Ha npupogaTta M HsMa
apbutpaxHu nedyanbm, ca B3aUMHO-

3aMeHsieMn W UMaAT edHakKBa CTOMHOCT.
CbctaBsa ce noptdenn, KONTO CbAbpXa
onpeaeneH 6pon akuMu OT LleHHaTa KHura
— 6nm3Hak (m) u (B) obnuraumn. Tobi
KaTo ce usnonisa 6MHOMEH MoZen, Moxe
Aaa ce nsrpagu Bb3Npounssexaaly
noptdenn 3a BCEKM €AUH Bb3es, Bb3
OCHOBa Ha HanmyHata wuHdopMaumsa 3a
npoMsiHata B CTOMHOCTT@a Ha LeHHaTa
KHura - 6nusHak. B TO03M cnyyam ce
nonay4yasa:

Bb3npoussexaaw, noptdenn B TrOpHOTO

cbctosdHne (Copeland et al.,, 2002):

muVy + (1+rg)B = C, (1)
Bb3npoussexaaw, noptdenn B A0JHOTO
cbectossHne (Copeland et al., 2002):

deD + (1 +rf)B = Cd, (2)
CbBpeMeHHaTa CTOMHOCT Ha
Bb3Npomnssexaalins noptdenn e
(Copeland et al., 2002):

mVy + B = Cp (3)
MpunaraHeTo Ha noaxona Ha
Bb3npoussexgawmsa noptdenn € CUaHo
3aTpyaHEHO nopaam npakTMyeckaTa

practical impossibility to find a twin
security whose payments are in
functional dependency with those in the
research project, i.e. Pearson correlation
coefficient must be equal to one.

The solution to this problem is the
assumption for nonexistence of a traded
asset (MAD) (Copeland et al., 2002;
Borison, 2003), which meets the previous
condition and the contemporary value of
the cash flows of the project without
flexibility (NPV) is the best unshifted
evaluation of the project if it is a traded
asset. Unshifted evaluation means that
the value of the parameter coincides with
the mathematical expectation, i.e.
because of many attempts a random
value will be obtained that will have a
mathematical expectation equal to the
value itself.

HEBB3MOXHOCT Ja Ce€ HaMepu LeHHa
KHUra-6ansHaKk, 4YMMTo Napu4yHM naawa-
HMS Aa ca BbB (PyHKUMOHaNHa 3aBUCK-
MOCT C Te€3M Ha M3cnenBaHUs NPoOeKT, T.e.
KoedUUMEeHTbT Ha Kopenauusa Ha MupcbH
TpsibBa Aa e paBeH Ha egMHMLUaA.
PeweHneto Ha TO3M npobnem e
AOMyCKaHeTo 3a HecbllecTBYBaHE Ha
TbpryesaH aktue (MAD) (Copeland et al.,
2002; Borison, 2003), konTo fa oTroBaps
Ha NpeaxoaHoTo ycnosue, a
CbBpeMEeHHaTa CTOMHOCT Ha napuyHuTe
notoum Ha npoekTta 6e3 rbekasocT (NPV)
e Haun-gobpaTa HemM3MecTHa oueHKka. ToBa
03Ha4yaBa, 4Ye CTOMHOCTTa Ha napaMeTbpa
CbBNaga C MaTeMaTM4ecKOTO O4YaKBaHe,
T.e. B pe3ynTraT Ha MHOro OMNUTK LWe ce
noayyu cnyyamHa BeMYMHA, KOSTO Lie
MMa MaTeEMATM4YeCKO O4YakBaHE paBHO Ha
caMarta BeJIM4YMHa.
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This can be written as follows:
* - -
0 (x,,x,,..x,)is a random value, if

EO =0, 0is called unshifted evaluation
of the parameter 6.

According to this property, if we use
unshifted evaluation, the value of the
evaluated parameter can be inflated or
lowered, but the average value of the
assessments will give the exact value of
the parameter.)

Then we have to use the contemporary
value of the project without flexibility, as
well as expected cash flows in each state
of nature while the payments of the twin
security are like those of the project
itself.

The approach of replicable portfolio
discounts the expected cash flows with a
risk-adjusted rate, and the approach of
risk-neutral probabilities discounts the
secure equivalent of the cash flows with
the risk-free rate.

The determination of risk-neutral
probabilities uses the following formula
(Copeland et al., 2002; Limitovsky, 2008;
Bukhvalov, 2004):

ToBa MoXe fa ce 3anuwe Mo CreaHus
* ~
0 (x,,x,,..x,) e cnyvaitHa

BenuunHa, ako EO =0, 6 ce Hapwua
HeM3MecTeHa OLeHKa Ha napameTbpa 6.
Cnopen ToBa CBOWCTBO, ako Ce W3Mon3Ba
Heu3MecTeHa OueHKa, MOXe CTOMHOCTTa
Ha OLUeHsBaHMS NapaMeTbp Aa Ce 3aBuULln
WU 3aHWXK, HO cpefHaTa CTOMHOCT Ha
OLEeHKMWTe, We Aaje ToYHaTa CTOMHOCT Ha
CbOTBETHMS MapaMeTbp.) OUEeHKa Ha
npoekta, ako TOW e TbpryBaH akTuB.
ToraBa ce u3Mofn3Ba CbBpeMeHHaTa
CTOMHOCT Ha npoekTa 6e3 rbBKaBOCT,
KaKTO W O4YaKBaHWUTe MapuvyHU NMOTOLM BbB
BCSKO €4HO CbCTOSIHME Ha npupojaTa, a
nnawaHusTa Ha ueHHaTa KHura 6numsHak,
Ca KaTo Ha caMus NpoekT.

MoaxoabT Ha Bb3MpoM3BeXAaLLNA
nopTdenn CKOHTMPa o4YakBaHUTE Napu4Hu
NoTOLM C PUCKOBO KOPUTMPaH MPOLEHT, a
nogxoda Ha  PUCKOBO  HeyTpanHute
BEpPOSITHOCTHU CKOHTMpa CUFYpHUS
€KBMBANIEHT Ha MapuyHUMTEe noTouM C
6e3pNCKOBMSA NPOLLEHT.

OnpenensiHeETO Ha PUCKOBO HeyTpasHuTe
BEpPOSITHOCTHU n3nonsBsa cnegHuTe
¢dopmynu  (Copeland et al.,, 2002;
Limitovsky, 2008; Bukhvalov, 2004):

Ha4YUH:

i (l+rf —d
= (4)
P u—d
I
. u—(1+rf)
1-p = : (5)
P u—d
|:p*cu+(l_p*)cdi|
C(): (6)
1+rf
In cases, where there is continuous B cnyyauTe, Korato MMa HenpeKbCHaTo
interest, appropriate  formulas for onnxBsiBaHe, noaxoaawmte ¢GopMyan 3a

determining the risk-neutral probabilities
are (Limitovsky, 2008):

Cz[p*uV0 +(1—p*)dVO]e

—1, At

—r At
rf , C

f=1

where e shows the continuing
accumulation of interest.

The optional approach presented for
assessing the innovations is used to
support the choice for the deployment of
funds in "S - Press", which is engaged in
the design, printing and distribution of
promotional materials - flyers, posters,
etc.

ornpegensHe Ha PUCKOBO HeyTpasiHuTe
BEpPOATHOCTM ca (Limitovsky, 2008):

. N —r, At
:[p c,+(1-p )Cd]e ! 7)
—r},At
Kb4eTo € NMoKa3Ba HENnpeKbCHATOTO
onnxsdaBaHe.
npeﬂ,CTaBeHMﬂ onuumoHeH noaxon 3d

OUeHKa Ha WHOBauUWKTE, € U3MNOoJ3BaH 3a
nognomMaraHe Ha m3bopa 3a BHeapsiBaHe
Ha cpeacTtBa BbB dumpma ,C - lMpec” ET,

KOATO MMa 3a npeaMeT Ha AelHOCT
Aun3ariH, neyaT W pasnpocTpaHeHue Ha
peknamHM  MaTepuanu -  dnanepwm,

nnakatm n ap.
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The management of the company “S -
Press”, plans to invest 40 950 BGN (I;) in
the purchase of a new machine at the
end of 2010, which will reduce the cost of
production of promotional materials. The
chance for its successful implementation,
including training staff to work with it
until the end of the first year after
purchase, is 60% (p11).

For its market launch, an investment for
expanding the production area to the
amount of 19 500 BGN (I,) is needed.

The next step in the innovation effort is
to develop individual software for creation
of advertising models, which will cost
9 750 BGN (I3) and has a 70% (p»1)
probability to create an advanced
product, that will bring a revenue with a
contemporary value of 145 000 BGN
(PVy) and 30% (py2) probability the
working group to fail to create software,
while only partially improving the
production of advertising models, which
will bring an income of 61 546 BGN (PV,).

The expected rate of return and risk-free
rate is 4%.
In the so-described intentions of the
management of “S - Press" can be
distinguished two forms of innovation:
e Purchase of a machine that is new to
the enterprise but not to the market;
e Development of software for
advertising design by the company’s
own staff.
The principal criteria for assessing the
appropriateness of capital investment is
the method of Net present value. This
indicator is determined as basic for
determining the efficiency of investment
in innovation. The summary information
about the planned actions of the company
management and the expected cash flows
is presented in a format, which allows the
compilation of an option. In its form, it is
complex and incorporates two types of
uncertainty - technological and market,
which affect the expected cash flows, and
hence the determining of the Net present
value with flexibility.

PvkoBoactBoTOo Ha dupma ,C Mpec”
00/, cmsaTa ga nHeectmpa 40 950 n.. (1)
B MOKyMNKaTa Ha HOBa MallMHa B Kpas Ha
2010 r., «KoATO We pgoBege Ao
HamansiBaHe Ha cebecToMHOCTTAa Ha
Npou3BOACTBOTO Ha peKIaMHn
MaTepmann. LaHcbT pa 6bae ycnewHo
BHeApeHa, NoAroTBeHa 3a eKkcrnsjoaTaums,
A0 Kpas Ha nbpBaTa roamHa cnea
nokynkata un € 60% (pi11).

3a fJa u3nes3e Ha Nasapa e Heobxoamma
MHBECTNLNSA 3a paswunpsiBaHe Ha
npou3BOACTBEHaTa MJOW, B pa3Mep Ha
19 500 nB.. (I,).

CnepBawaTta CTbNka B WHOBAUMOHHOTO
HauyMHaHMe e pa3paboTBaHETO Ha
cobctBeH codTyep 3a Cb3gaBaHETO Ha
peknamHuTe obpasum, KOeTo e cTpysa 9
750 nB. (I3) n uma 70% (p,1) BEPOSATHOCT
[a Ce Cb34afe YyCbBbPLUEHCTBAH NPOAYKT,
KOMTO Aa HOCKM MpuUxoau CbC CbBpEMEHHa
cTtonHocT 145 000 nB. (PVy) n 30% (p22)
BEPOSATHOCT paboTHaTa rpyna ga He ycnee
Aa cb3gape codTyepa, a CaMO YacCTUYHO
ha nogobpu MpoM3BOACTBOTO Ha
peknamMHuTe o06pa3um, KOWTO JAa HoCu
poxog ot 61 546 nB. (PV,).

OyakBaHaTa HOpMa Ha Bb3BpPaLLAEMOCT WU
6e3pnCcKoBUS IMXBEH NPoLUEHT e 4%.

B Taka onucaHuMTe HaMepeHus Ha
pbkoBoacTBoTo Ha ,C - lpec”, morat aa
ce OoTKposAT ABe hOpMM Ha MHOBALMS:

e [lokynka Ha MallMHa, KOATO € HOBa 3a

npeanpusTUETO, HO He M 3a Nasapa;

e PaspaborBaHe Ha codTyep 3a

pekiaMeH [Au3aliH, CcbC CobCTBEH
nepcoHan.
Bopew,  kputepum  3a OoLeHKa Ha

uenecbobpasHocTTa oT KanntanoB-
JIOXXKEHNMETO € MEeToABbT Ha HETHAaTa

HacToAaLa CTOMHOCT. ToBa e 7
nokasaTtens, KOWTO ce onpeaens 3a
OCHOBEH npwm onpeaensiHe Ha

edeKTMBHOCTTa OT MWHBecTuuuMmTe B
MHoBauun. Ob6obuieHaTta mMHdopMaums 3a
naaHupaHuTe [encTBus Ha @UPMEHOoTo
PbKOBOACTBO UM OYaKBaHWUTE MapuU4HMU
noToun € rnpeacTtaBeHa BbB Bua, KOWTO
no3BossiBa CbCTaBsHETO Ha onuus. [o
CBOS1 BUA TS € CNOXHAa U CbabpXka B cebe
cn  pgBa BMAA  HeonpeaeneHoct  —
TEXHOMOrMYHA W MasapHa, KOMTO OKa3BaT
BNMSIHNE BbPXY OYaKBAHUTE MapUYHMU
NoTOUW, @ OT TaM M NpU ONpeaensHETO Ha
HeTHaTa HacTosLWwa CTOMHOCT C MBKaBOCT.
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The probabilities used, which determine
the possible outcomes, are subjective and
are determined by company
management, based on their past
experience in similar initiatives.

A decision tree:

1. Determine the cash flows due to the
investments and results.

The full value of planned investments is
shown in Table 1.

M3nonsBaHnTe BEpPOSATHOCTU, C KOUTO Ce
onpenensT  Bb3MOXHUTE  M3X0oOAM  ca
Cyb6eKTMBHM M ca onpeaeneHn ot
(UPMEHOTO pbLKOBOACTBO, Bb3 OCHOBA Ha
TeXeH MUHaN onuT B NoA06HM HAaUYNMHAHKS.
ANrOpUTBM Ha pELUEHUETO:

1. Onpenenst ce nNapuyHUMTE MNoToUM B
cneacTBMe Ha NpeaBUMAEHUTE MHBECTULMU
N OYaKBaHUTE pe3ynTaTu.

MbnHaTta CTOMHOCT Ha MJaHUpaHuTe
WMHBECTMLUMKN Ca NoKa3aHu B Tabn. 1.

Table 1. Value of investment
Tabnuua 1. CTOMHOCT Ha MHBECTULMATA

Cost in BGN Amount
Invoice value of equipment
1. . 39 000
CromHoCT Ha obopyaBaHeTo no dakTypa
VAT
7 800
AAcC
Value excluding VAT
CronHoct 6e3 A44C 31 200
> Construction - assembly work, including outsourced work 19 500
" | CTponTenHO MOHTaXHW paboTK, B T.4. OT BbHLWHW U3NMbAHUTENN
3. Other costs 9 750
Apyru pasxoamu
Total value of investment costs */
4, = 68 250
O6wa CTOMHOCT Ha MHBECTUUMOHHUTE pasxoan */

* / Since these investments are not made entirely in the beginning of the period, when determining the Net

present value, part of them should be discounted.

* / Tl KaTo Te3M UHBECTMLMM He Ca HamnpaBeHW U3LsJIO B HA4asloTo Ha nepuoga, npu onpeaensiHe Ha HeTHaTa
HacTosiLa CTOMHOCT, YacT OT TsX cneaBa Aa 6bAaT ANCKOHTMPAHW.

The next step is determining the Net cash
flows. Values are shown in Table 2.

The data in the first part of the table
show the cash flows if the investments
were completely successful and the
results are the expected maximum.
Investments made after the initial stage
are discounted with the expected rate of
return.

In the traditional approach of determining
the Net present value and without taking
into account the probability of different
outcomes, the Net present value is
positive and planned activities should be
implemented. This result is debatable
although the sequence of actions is
respected.

CnepgBawla CTbMNKa € OnpeaensHe Ha
HETHMUTE napuyHu noToun. CTOMHOCTUTE
ca nokasaHu B Tabn. 2.

JaHHUTEe B nbpBaTa 4act Ha TabnuuaTta
nokaseaT MapuyHUTE noTouwn, B cChydan
ye HanpaBeHUTE WUHBECTULMKM Ca HaMbIHO
YCNELWHN W TOJIYYEHUTE pe3ynTatm ca
MaKCMManHUTE o4dakBaHu. WNHBecTMuuuTe
HanpaBeHM cCfel HadalHuea eTan  ca
OVWCKOHTUpaHM C oO4YakBaHaTa HOpMa Ha
Bb3BpaLLaeMocCT.

Mpw TPaAULMOHHUS noaxon, Ha
onpegensHe Ha HeTHaTa  HacToswwa
CTOMHOCT ©n 6e3 pa ce  oTymTart
BEPOSAITHOCTUTE  3a HacTbnNBaHe Ha
pasfiMyHuTe pe3ynTaTu, HeTHaTa
HacTosila CTOMHOCT € TMOJIOXUTENHA W
niaHupaHuUTe MeponpusaTUS cnedBa  Aa
6baaT peanmampaHu.
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Table 2. Determination of future Net cash flows in the case of successful innovations
Tabnuua 2. OnpeaensiHe Ha 6bAEWMTE HETHU NMAPUYHM MOTOLM NMpU ycnex oT MHOBaUMnUTe

No

Position
Mo3nuyms

Year
[oanHa

2010 2011 2012 2013

Revenue from sales S=q*p
Mpuxoan oT npogaxbu S=qg*p

286416 300737 315774

Variable costs VC=qg*v

2. _x 222768 233906 245602
MpoMeHnneu pasxoan VC=g*v

3. Fixed costs excluding depreciation FC 9840 9840 9840
[MocTosiHHKM pa3xoan 6e3 pa3xoaun 3a amopTusaumnsa FC

4. Costs for depreciations D 9750 9750 9750
Pa3xoau 3a amoptunsaumu D
Profit before taxes and interests EBIT=r.1- r.2-r.3-r.4

> Meyanba npeau gaHbk n nuxsu EBIT= p.1- p.2- p.3- p.4 44058 47240 50582

=109 *
6. Income tax T=10%, r.5 * 0,1 4406 4724 5058

[aHbK Bbpxy neyanbata T=10%, p.5 * 0,1

Net profit from the project NOP, p.5 - p.6
HeTHa neyan6a ot npoekta NOP, p.5 - p.6

39652 42516 45524

Total value of investment

8. N - 68250
0O6ua CTOMHOCT Ha MHBeCTUUUATa
Discounted value of the investment
9. o - 69464
[JVCKOHTMpaHa CTOMHOCT Ha MHBECTULMATA
Net cash flow NCF or Ci, r.4 + r.7
10. HeteH napuyeH notok NCF nan Ci, p.4 + p.7 49402 22266 25274
11. | Discounted PV 47502 | 48323 49138
AnckoHTMpaH PV
Total PV
12. 06wwo PV 144963
Table 2. Determination of future Net cash flows in the case of failure of innovation
(cont’d)
Tabnuua 2. OnpeaensiHe Ha 6bAELINTE HETHM NAPUYHM NMOTOLM MNPU HEYCneX oT
MHoBauunTe (Npoab/x.)
- Year
Position
No No3uLms foanHa
H 2010 2011 2012 2013
—AaX
1. | Revenue from sales S=q*p 143208| 150368| 157887
Mpuxoan ot npogaxbu S=qg*p
- gy
2. | Variable costs VC=g*v 111384| 116953| 122801
Mpomennmeu pasxoan VC=g*v
3. Fixed costs excluding depreciation FC 9840 9840 9840
[MocTossHHM pa3xoan 6e3 pa3xoaun 3a amopTusaumnsa FC
4. Costs for depreciations D 9750 9750 9750
Pa3xoau 3a amoptusaumu D
Profit before taxes and interests EBIT=r.1- r.2- r.3-r.4
> Mevanba npeau gaHbk n nuxsu EBIT= p.1- p.2- p.3- p.4 12234 13825 15496
=109 *
6. Income tax T=10%, r.5 * 0,1 1223 1383 1550

JaHbK BbpXy neyanbara T=10%, p.5 * 0,1

Net profit from the project NOP, p.5 - p.6
HeTtHa neyan6a ot npoekta NOP, p.5 - p.6

11010 12443 13946

Total value of investment
0O6ua CTOMHOCT Ha MHBeCTUUUNATa

- 68250

Discounted value of the investment
OVCKOHTMpaHa CTOMHOCT Ha MHBECTULMATA

- 69464

10.

Net cash flow NCF or Ci, r.4 + r.7
HeteH napuyeH notok NCF namn Ci, p.4 + p.7

20761 22193 23696

11.

Discounted PV
AnckoHTpaH PV

19962 20518 21066

12.

Total PV
0O6wo PV

61546

138



The application of real options for evaluation of innovations in the example of ,S-Press”

Values obtained in the second part of the
table show the estimated cash flows for
failure of software development. The
amount of investments is the same,
because despite the outcome, they are
realized.

Since the software is not designed,
technological time to create advertising
material is preserved and this affects the
number of files, exposed on the plates.

2. Determine the NPV without flexibility.
NPV value is determined using the
following formula (Copeland et al., 2002):

_Pn
[ P (l-i-l’f) L |+ py,

NPV =-I,+ p,, [ il ~L| ]/
/

—_
—
+
.\\ .
~
|
~
)

After making the relevant calculations:
NPV = 1,1341 thousand BGN. Under the
rules of NPV, the management of the
company should not carry out this
innovation.

3. The investments of 19 500 BGN and
9750 BGN in the second and third phases
of the innovation may be considered as
options to be avoided in adverse
outcomes. This makes it possible to
construct a composite option, which is
shown in Figure 1.

The value of the NPV in node B is 67.76
thousand BGN, in node D is 129.64
thousand BGN, and in node A is 22.71
thousand BGN. This is the value of the
Net present value with flexibility (ROA).
The value of flexibility is 23.84 thousand
BGN.

/(1+rf)+p12 (

To3n pe3yntaT € AUCKYCUOHEH, MakKap 4e
€ CcrmaseHa nocnegoBaTesiHOCTTa  OT
pencrtems. [lonyyeHUTe CTOMHOCTM BbB
BTOpaTta 4acT OT TabnuuaTta nokassaTt
OYaKBaHUTE MapuWyHM  NOTOUM  TMpwU
Heycnex c pa3paboTBaHeTO Ha codTyepa.
Pa3zMepbT Ha MHBECTMUMNUTE € Cbluns, Tbi
KaTo BbMpeKku pesynTtata OT THAX, Te ca
peannsnpaHu.

Tblh KaTo copTyepbT HEe € Cb34adeH,
TEXHOMOMMYHOTO BPEME 3a Cb3/aBaHEe Ha
peK/iaMHMUs MaTepuan e 3ana3eHo M ToBa
ce OoTpa3siBa BbpXYy 6pos Ha
eKcrnoHupaHuTe annose BbLPXY Niaku.

2. Onpepgens ce NPV 6e3 rbBKaBoOCT.
CtorHoctTa Ha NPV ce onpegensa c
nomoLyTa Ha cnepHaTta dopmyna
(Copeland et al., 2002):

PV,

—2 /(1+rfj(8)
’”f)

1+

Mpwn MU3BbpLUBaHe Ha CbOTBETHUTE
nsuncneHus ce nonyvasa NPV = 1,1341
xun. ne. Cnopen npasunoto Ha NPV,
pPbKOBOACTBOTO Ha KOMMaHusaTa He 6u
cnensano Aa ocblUecTBaBa Tasun
WHOBALWMOHHA AEeNHOCT.

3. NHBectnummnte ot 19 500 nB. n 9750
NB. BbB BTOpaTa M TpeTaTta ¢a3a Ha
MHOBauusTa, MoraT gda ce pasrfiexaart
KaTo onuum, KOUTo aAa ce wmsberHaTt npwu
HebnaronpusTHM pesynTatu. ToBa npaBu
Bb3MOXHO M3rpaaaHeTo Ha CbCTaBHa
onuus, KOSTO € NokasaHa Ha dwur. 1.

CronHoctTa Ha NPV BbB Bb3en B e 67,76
X. nB., BbB Bb3en D e 129,64 xun. nB.., a
BbB Bb3en A e 22,71 xun. ne.. ToBa e
CTOMHOCTT@a Ha HeTHaTa Ha cToswa
cTonHocT ¢ rbBkaBocT (ROA). CrorHocTTa
Ha rbBKaBocTTa e 23,84 xun. n..

139



Velislava Nikolaeva

Advanced product with
revenue of 145 000k BGN
YCbBbpLEHCTBAH MPOAYKT C

Do you invest 195007 poxon 145 000 xwun. ns.

Invested 9 750

YES NPV = 67,76
MHBecTupaTt nm ce 195007
AA NPV = 67,76

Do you invest 409507 0,6
ROA= 22,71 /
MHBecTupaTt nm ce 409507
ROA= 22,71 \0’4

©

Termination
MpekpaTsiBaHe

Deficient product with
revenue of 61 546k BGN

YES NPV= 129, 64
MHuBecTtupat ce 9 750
AA NPV= 129, 64

0,7 ()

0,3 Invested 9 750
Termination
WNHBecTupaTt ce 9 750
lMpekpaTasaHe

HeycbBbpLIEHCTBAH

NpoAyKT € aoxon 61 546

Xun. ne.

Phase 1 ,Implementation of
machine”

Do we invest 40 9507
®daza 1 ,BHegpsiBaHe Ha
MawunHa”
MHBecTtupat nu ce 40 9507

Phase 2 ,Capacity
building”

Do we invest 19 5007
®daza 2 ,M3rpaxgaHe Ha
MoLLHOCTHN"”
NHBecTupat nm ce 19 500?

Phase 3 ,Software
Development”

Do we invest 9 7507
®aza 3 ,PaspaboTBaHe Ha
codbTyep”
NHBecTupat nn ce 9 7507

NPV = - 1,1341; ROA= 22,71; Value of flexibility (CtonHoCT Ha rbBkaBocTTa): 23,84

Figure 1. Innovative activities presented as a complex compound option
our. 1. MHOBaAaUMOHHM AEMHOCTM NMPeACTaBEHN KAaTO C/I0XHa CbCTaBHa onuus

4. In considering innovation as a
compound option, i.e. taking into account
the flexibility, the planned activities have
to be implemented.

5. In the above-mentioned initial
information two types of uncertainty can
be defined - technological, which does
not depend on the market and allows to
discount with the risk-free rate, and
product — market, which is assumed to be
in correlation with the market, and thus a
risk-free rate for discounting and the
approach of replicable portfolio can be
used. Volatility of expected cash flows is
u=115 and d=0,870 with the

assumption of multiplicative

1
process(d=—j. Using the trees of
u

events, uncertainties can be represented
as follows (Fig. 2):

4. Mpwn pasrnexiaaHeTo Ha MWHoBauuATa
KaTo CbCTaBHa OMUMUSA, T. €. NPU OTYNTAHE
Ha MbBKaBOCTTa, MJaHUpaHUTE AENHOCTU
TpsibBa Aa ce OCbLUECTBAT.

5. B Taka nocoyeHaTa  uM3XoAHa
MHpopMauna Moxe ga ce onpenensiTt ABa
BWAQ HeOoNnpeneneHoCcT — TEXHOMOrn4Ha,
He3aBucella OT nasapa, KOETO Mo3Bo/isiBa
Aa Ce CKOHTMpa C 6e3pMCKOBUS MPOLEHT U
NPOAYKTOBO — MasapHa, 3a KoATo ce
Jornycka, 4ye e B Kopenauumsa € nasapa,
KaTo MO TO3W HAYMH MOXe Aa Ce U3MNoN3Ba
6e3pMCKOBUS MPOLIEHT 3@ CKOHTUpaHE un
noaxoaa Ha Bb3MpounsBexaalums
noptdenn. JIeTIMBOCTTa Ha O4YaKBaHUTE
napuyun notounm e u =115 n d=0,870

npn AO0ONyCKaHETO 3a MyNTUnInKaTueeH

u

Ha C'b6MTM9|Ta, HeonpeaeneHocTnTe morart
Aa ce npeacraBaAt no cineaHnda Ha4duH

(dur. 2):

1
npoLec (d:—j. M3nonsBaliku AbpBeTa
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The application of real options for evaluation of innovations in the example of ,S-Press”

It shows the possible subjective
outcomes - success or failure of
implementation of the machine within the
desired period and the probability to
develop software that can improve the
time for processing the files or
conversely, the probability of the working
team to fail to create software and the
production parameters to remain
unchanged. These uncertainties do not
depend on market conditions.

Success

Termination
MpekpaTsaBaHe

T nokasBa Bb3MOXHUTE CYOEKTUBHMU
n3xoam — ycrnex WAKM Heycnex OT
BHeApSIBAaHETO Ha MalunHaTa B >KesaHus
CPOK M BepoATHOCTTa Aa ce pas3paboTtu
codTyep, C KONTO Aa ce nogobpn BpeMeTo
3a obpaboTka Ha (annoBeTe M CbOTBETHO
BeposiTHOCTTa paboTHMS eKkun, Aa He
ycnee ga cb3gage  codTyepa n
Npou3BOACTBEHUTE MapaMeTpu aa octaHaTt
HenpoMeHeHn. Te3n HeonpeaeneHoCTn He
3aBUCAT OT CbCTOSTHMETO Ha MNasapa.

Improved

0,7
YcbBbpLlIecTBaH
0,6 /
/ Ycnex
\ 0,3
0,4

Unchanged
HenpomeHeH

Implementation
Do we invest 40 9507
BHeppsBaHe
MHuBecTtupat nu ce 40 9507

Development
Do we invest 19 5007
PazpaboTtka
WHBectupat nm ce 19 5007

Do we invest 9 7507

MuBectupat nn ce 9 7507

Figure 2. Technological uncertainty of option
our. 2. TeXxHONOrMYyHa HeonpeaeseHoCT Ha onumaTa

There is another uncertainty in the
project so described - the market (Figure
3). This is because the cash flows after
the innovation processes depend on the
optimization of the production time of the
advertising product. To be able to use the
same discount factor, it is assumed that
uncertainty is correlated to the market,
which makes the application of the

B Taka onucaHuMs NpoeKkT MMa ouwe eaHa
HeornpeaeneHocT - nasapHata (dwur. 3).
ToBa e Taka, Tbil KaTO Napu4yHUTE NOTOLUM
cnel  M3BbplBaHE Ha MHOBAUMOHHUTE
npouecu, 3aBUCAT OT CTeneHTa Ha
onTMMU3NpaHe Ha BpeMeTo 3a
NPOM3BOACTBO Ha peKaMHUSA NpoaykKT. 3a
Ja MOXe jJa ce Wu3nonseBa Cblius
OVNCKOHTOB dakTop, ce npaswu

approach of replicable portfolio OONYyCKaAHEeTO, 4Ye HeonpeaesieHoCcTTa € B
mandatory. Kopenaums C nasapa, KOeToO npaBu
3a4b/KMTENIHO MpuaraHeTo Ha noaxoaa
Ha Bb3npom3sexgaluns noptdenn.

191.71

1,15 16671 __— 8139

1aa06_—  7°7 > 145.00

1. 2.
61.55 %\‘ 126.12 62.00
46.58

Implementation
BHenpsBaHe
Decision is not made.
He ce B3ema pelueHune.

Development
PaszpaboTka
Decision is not made.
He ce B3ema pelueHune.

Decision is not made.
He ce B3eMa pelueHue.

Figure 3. Market uncertainty of option
our. 3. MNMasapHa HeonpeaeneHoCT Ha onuusaTa
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This innovative project can be presented
as a compound multicolored option with
two uncertainties. The decision tree is
presented in Figure 4. To determine the
NPV, the approach of discounted cash
flows and the approach of replicable
portfolio are used.

The calculations are performed
backwards, i.e. from the last "spurs" to
the top, where you get the real option
value (NPV with flexibility). For compiling
the decision tree, values from the
previous two trees of events are used.

What is important in the last nodes (A, B,
C and D) is the technological uncertainty
that does not depend on the market and
compels the company management to
decide whether to make an investment to
expand production or not.

The value of NPV is a result from
discounting the expected value with half
of the risk-free rate. As the uncertainties
are two, a period of one year is divided in
two. From the obtained result is
subtracted the amount of investment
which is the price for exercising the
option.

For nodes E and F the approach of
replicable portfolio is used, as there is
product - market uncertainty and it is in
correlation with the market (This does
not allow discounting of expected cash
flows with risk-free rate only.).

The values of the remaining nodes are
obtained by successive rotation of the
two approaches.

To determine the NPV in node A the
following formula is used (Copeland et
al., 2002):

NPV =

P (quo —13)+p22 (udVo _]3)

To3n MHOBaUMOHEH MpPOEKT MOoXe Ja ce
npeacTaBu KaTo CbCTaBHA MHOrouseTHa
onuma c ABe HeonpeaeneHocTn. ObpBOTO
Ha pelleHusTa € npeacTaBeHo Ha ¢wur. 4.
3a onpegensHeto Ha NPV ce usnonsea
nogxoaa Ha AMCKOHTUpPaAHe Ha napuyHuTe

nortoum 7 noaxoaa Ha
Bb3npoussexaalwms noprdenn.

N3uncneHnsTa ce m3BbpwBaT 0T3ad
Hanpea, T. e. oT nocneaHuTe

»Pa3K/IOHEHMS” KbM BbpXa, KbAETO Lie ce
nosydnM CTOMHOCTTA Ha peasiHata onuus
(NPV c rbBkaBOCT). 3a CbCTaBAHETO Ha
ObpBOTO Ha pelweHunaTa ce u3nonseart
CTOMHOCTUTE  OT  npeaxogHute  ABse
ObpBeTa Ha cbbuTusATa.

B nocnegHute BB3AM (A, B, C n D) ot
3Ha4yeHue e TexXHO/I0rn4yHaTa
HeonpeaeneHocT, KOATO He 3aBucm OoT
nasapa W npu  KOATO  (UPMEHOTO
pbKOBOACTBO TpsibBa Aa B3eMe pelleHue
Jann A HanpaBuM  MHBECTMUMSA  3a
paslwmnpsiBaHe Ha NPoOM3BOACTBOTO UM He.
CroriHoctTa Ha NPV e pesynrat ot
CKOHTMpPaHEeTO Ha o4YakKBaHaTa CTOMHOCT C
nonoBMHaTa OT 6e3pUCKOBUS MPOLEHT.
Tb KaTo HeonpegeneHocTuTe ca Ase,
nepuoga OT efHa roawHa, YC/IOBHO ce
pasgens Ha ase. OT nony4yeHus pesynrtart
Ce u3Baxga pasMepa Ha WHBeCTUUMATA,
KOeTO € LeHaTa 3a YnpaXHsiBaHe Ha
onumaTa.

3a Bb3uTe E v F ce usnonsea noaxona
Ha Bb3Npou3Bexaalwus nopTdenn, Tbi
KaTo Tam HeonpeaeneHocTTa e
NpoAYKTOBO — MasapHa M e B Kopenauus ¢
nasapa (ToBa He Mo3BOSsIBA CKOHTUpaHe
Ha O4aKBaHWTE MapW4yHM NOTOUM CaMO C
6e3pnCcKoBUS MNPOLEHT.).

CTOMHOCTMTE Ha OCTaHanuTe Bb3IN Ce
nonydyasar npwu nocnenosaTesIHO
penyBaHe Ha ABaTa noaxoaa.

3a onpepensaHeTo Ha NPV BbB Bb3en A ce
n3nonsea cnegHata ¢opmyna (Copeland
et al., 2002):

&

Applying the same formula for the other
three nodes, the following results are
obtained:

e NPV in node A = 145,95 thous BGN,
NPV in node B = 92,84 thous BGN,
NPV in node C = 92,84 thous BGN,
NPV in node D = 68,61 thous BGN.

(9)

Mpunarankn cbwarta dopMmyna M 3a
OCTaHanutTe Tpu Bb3ena, ce noay4vasaTt
cnegHuTe pesynTtaTtu:

e NPV BbB Bb3en A = 145,95 xun. ns..

o NPV BBbB Bb3en B = 92,84 xun. nB.

e NPV BbB Bb3en C = 92,84 xun. nB.

e NPV BbB Bb3en D = 68,61 xun. nB.
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In determining the NPV in these nodes,
the following condition should be
respected: if the technology result is less
than the amount of investment, it will not
be made. This applies to nodes B, C and
D.

For nodes E and F, as already stated, the
approach of replicable portfolio is used.
For its implementation additional
calculations, related to the determination
of V, uV and dV are necessary.

For node E, the value of the underlying
asset V, the beginning of the period is the
expected technological result from the
implementation phase.

V= pyuV, + p,uV,

The value of the underlying asset at the
end of the period in the upper state uV, is
the expected result in an upward change
of the product / market.

ul = p21“2V1 + pzzquz

The value of the underlying asset at the
end of the period in the lower state dV, is
the expected result in a downward
change of the product / market.

dV = p,udV, + pyudV,

The replicable portfolio for node E
(Copeland et al., 2002):

is|

The value in node E = 85,61 thous BGN,
The value in node F = 60,49 thous BGN.

Mpu onpeagenaHeto Ha NPV B Te3n Bb3IM
ce crassa 7 yCrioBueTo, ako
TEXHONIOMMYHUA pe3ynTaT e Mno-MmasabK oT
pa3Mepa Ha WHBecCcTUUMATa, T9 HAMa Aa
6bae HanpaBeHa. ToBa ce OTHaca 3a
Bb3n B, Cn D.

3a Bb3mTe E M F, KakTo Beye
nocoyeHo, ce U3Mos3Ba noaxoda Ha
Bb3Mnpounssexaalms nopTdenn. 3a
npunaraHeTo My ca Heobxoanmu
OONBIHUTENHU U3UYUCNEHUSA, CBbP3aHU C
onpeaensHeTo Ha V, uV un dV.

3a Bb3en E, crToliHOCTTa Ha 6a3oBus
aKTunBe \ HayanoTto Ha nepuoga
npeacrtaBnsiBa oO4vYakBaHWS TeEXHONOrMMYeEH
pe3ynTaT oT da3aTta Ha BHeApsBaHETO.

(10)

be

CrorHocTTa Ha 6a30BMS aKTUB B Kpas Ha
nepuoga B TOPHOTO CbCTOsSIHME uV, e
OYakKBaHMsa pes3ynTtaT npuv Bb3Xoaslia
npomMsiHa Ha NpoAaykTa/ na3sapa.

(11)

CronHocTTa Ha 6a30BMSA aKTMB B Kpas Ha
nepvoga B [AOJIHOTO CcbcTosiHMEe dV, e
O4YakKBaHMsa pe3ynTaT NpuM  HU3XoAsWa
npomMsiHa Ha NpoaykTa/ nasapa.

(12)

Bb3npounssexgawmat noptdenn 3a Bb3en
E e (Copeland et al., 2002):

v,
muV+[1+—/]B=NPVA
2

r
de+[1+?ij = NPV,

CtonHocTTa BbB Bb3en E = 85,61 xun. nB..
CronHocTTa BbB Bb3en F = 60,49 xun. n..

For nodes G and H cash flows are 3a Bb3iuTe G M H ce CcKoOHTMpaT
discounted. napuvyHUTE NOTOLUM.
The value in node G: CToMHoCT Ha Bb3en G:
NPV, + p,,0
NPV:pll E p]2 (13)

Value of node G = 50,36 thousand BGN
Value of node H = 36,29 thousand BGN
For node I a replicable portfolio is
constructed and the value of the node is
1.97 thousand BGN.

|

1+rf)
2

CTonHoCT Ha Bb3en G
CTomHoCT Ha Bb3en H
3a Bb3es I ce usrpaxaa
Bb3npounssexaaly noptdenn, a
CTOMHOCTTa Ha Bb3ena e 1,97 xun. ns.

50,36 xun. n..
36,29 xun. n..
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Success

Do you invest 195007

YES NPV = 85,61 thous BGN
Ycnex —

0,6 MHBecTupat nm ce 195007

/ OA NPV = 85,61 xun. nB.
PV = 166,71 advanced / yC'bB'prIJEHCTBaH@

PV = 70,78 unchanged / HenpoMmeHeH
NPV = 50,36 thous BGN / xun. nB.

Do you invest 409507
YES NPV= 1,97 thous BGN
NuBectupat nn ce 409507

OA NPV= 1,97 xun. nB.

PV = 126,12 advanced / ycbBbpLUEHCTBaH 0,
PV = 53,54 unchanged / HenpomeHeH
NPV = 36,29 thous BGN / xun. nB.

Uncertainty Product-market

Failure / Termination
Heycnex / NpekpaTaBaHe

Success

Do you invest 195007

YES NPV = 60,49 thous BGN
—>

Ycnex @
MHuBecTupat nu ce 195007

@AA NPV = 60,49 xun. fg.

0,4

Failure / Termination
Heycnex / MNpekpaTaBaHe

Product-marketing

Technological
HeonpepeneHocT [MpoaykTOBO - NasapHa TexHonorn4yHa MpoaykToBO - NasapHa
Methodology | Replicable portfolio Discount with r¢ | Replicable portfolio
MeToauka Bb3npoussexaaly, CKoHTUpaHe cC r¢ Bb3npoussexaaly,
noptdenn noptdenn

Do you invest 40 9507
MHuBecTtupat nu ce 40 9507

Do you invest 19 5007
NHBecTupat nn ce 19 500?

Advanced /
YCbBBbPLIEHCTBAH
PV = 191,71 advanced / ycbBbplUEHCTBaH 0'7/Invest PV = 191,71
PV = 81,39 unchanged / HenpomeHeH <

NPV = 145,95 thous BGN / xun. ns. 0.3 Unchanged /
1

HenpomeHeH
Invest PV = 81,39

Advanced /

YcbBbpLIEHCTBAH
\ PV = 145,00 advanced / ycbBbpLIeHCTBaH 0'7/Invest PV = 145,00
PV = 62,00 unchanged / HenpoMeHeH <
NPV = 92,84 thous BGN / xun. nB. 03 Unchanged /
/ HenpomeHeH

Invest PV = 62,00

Advanced /

PV = 145,00 advanced / ycbBbpLUEHCTBaH 0,7 ny\?:;p?vek—'cﬁa;oo
PV = 62,00 unchanged / HenpomeHeH < B !
NPV = 92,84 thous BGN / xun. nB. 0.3 Unchanged /
SN HenpomeHeH
Invest PV = 62,00
6 Advanced /
0,7 YCbBBbpLIEHCTBaH
PV = 110,00 advanced / yCbBbpLUEHCTBaH - ' / Invest PV = 110
PV = 46,58 unchanged / HenpoMeHeH - Unchanged /
NPV = 68,61 thous BGN / xun. nB. 0,3 HenpomenreH

Invest PV = 56,28

Uncertainty Technological

HeonpepeneHocT ‘ TexHonorn4yHa
Methodology | Discount with r¢ |
MeToauka CKOHTHMpaHe c rf
Do you invest 9 7507 Production
MHuBecTtupat nn ce 9 7507 Mpou3BoACTBO

Figure 4. The innovation projects as a compound option
®dur. 4. CxeMa Ha MHOBALUMOHEH NPOEKT KaTo CbCTaBHa onuus
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The resulting Net present value of the
project without flexibility is negative. If
only the rule of NPV is used, the project
for implementation of innovation should
not be realised. In this case, although the
reported subjective probabilities of
occurrence of any outcome have been
taken into account, the process can be
seen as one step.

In presenting the process as a multistage
one, i.e. using the binomial approach to
assess the real options (ROA), but still
without taking into account uncertainties,
a positive value of NPV is obtained.

The approach also allows the decision
makers to gain clarity on the future
actions in this approach. There are three
possible outcomes but only in one of
them is the realisation of the project
viable. Between the value of the project
with flexibility and without flexibility
almost a double size difference appears.

When introducing both uncertainties, the
project cost has increased almost seven
times compared to the standard approach
for evaluation, but the possible outcomes
have become five, as four of them have a
present value greater than the amount of
the investment.

III1. Conclusion

The presented approach for the
evaluation of the expedience of
investments in innovations through real
options is another opportunity for those
who make the managerial decision. It
allows taking into account the flexibility
when investing in innovations.

MonyyeHaTa HETHa HacTosALWaA CTOMHOCT Ha
npoekta 6e3 rbBKABOCT € OTpuuaTesiHa
BenmMumnmHa. AKO Cce uM3non3ea camo
npaBnnoTO Ha NPV, npoekTa 3a
BHeApsiBaHE Ha WMHoOBauuMu He TpsbBa Aa
ce peanusupa. B T03M cnyyan, BbNpeKn
ue ca OTYETEHMU cybeKkTUBHUTE
BEPOSATHOCTM 3@ HACTbMBaHE Ha KOWUTO MU
hJa e wu3xoh, nNpouecbT MOXe pa ce
pasrnexna Kato eAHOCTbIKOB.

Mpn npeacraBsgHEeTO Ha nMpoueca KaTto
MHOIOCTbMKOB, T.e. M3ron3ea ce
OMHOMHMSA  noaxod4 3@ OUEeHKa Ha
peanHute onuun (ROA), HO Bce owe 6e3
hna ce oTyumTaT HeonpeaeneHoctute, ce
rmony4yaBa NOJOXWUTENIHA CTOMHOCT Ha
HeTHaTa HacTosiwa CTOMHOCT.

MoaxoabT pAaBa Bb3MOXHOCT W Ha
B3eMalnTe peweHms aa npunaobuar
SICHOT@ OTHOCHO ObaelluTe AENCTBMSA MO
TO3U noaxod. Mima Tpn Bb3MOXHU M3X0Aa,
KaTo caMO B eAMH OT TaAX peanusauudara
Ha npoekTa e uenecbobpasHa. Mexay
CTOMHOCTTa Ha MpoeKTa C IbBKaBOCT U
Ta3n 6e3 rBKaBOCT Ce NosiBsiBa pasnmka
OT NOYTU ABa NbTU.

Mpwn BbBexXaaHe " Ha hBeTe
HeomnpeaeneHocTy, CTOMHOCTTA Ha
npoekta ce yBenuuyaBa 651mM30 ceaem
MbTW, COPSAMO CTaHAAPTHMS noAxo4 3a
OUeHKa, a Bb3MOXHWTE KpalHW U3XoaAu
CTaBaT MNeT, KaTo 4YeTupu OT TAX wuMmart
ceralHa CTOMHOCT, no-ronsiMa oT
pa3sMepa Ha HanpaBeHaTa MHBECTMUMS.

III. 3aknouyeHue

MNpeacrtaBeHUss noaxo4 3a OLEHKA Ha
uenecbobpasHocTTa Ha BJTIOXKEHUTE
CpeAcTBa B WMHOBALUMW  4pe3  peasnHu
onuMu, € ole eHa Bb3MOXHOCT 3a To3M,
KOWTO B3eMa YMpaBJ/IEHCKOTO peLLEHNE.
Toi no3BonsABa Aa ce OTYETE MbBKABOCTTA
Nnpu MHBECTUPAHEe B MHOBALUU.

Reference/Jintepatypa

[1]. Alexandrova, M. (2001). Optimization of the Investment Choice. Sofia. (in Bulgarian)

[2]. Bernardo, A. E. & Chowdhry B. (2002). Resources, real options, and corporate strategy.

Journal of Financial Economics 63:211-234.

[3]. Borison, A. (2003). Real Options Analysis: Where are the Emperor's Clothes?.
http://www.realoptions.org/abstracts/abstracts03.html

[4]. Bowman, E. H. & Moskowitz G. T. (2001). Real options analysis and strategic decision

making. Organization Science 12: 730-743.

[5]. Brennan, M. J. & Schwartz E. S. (1985). Evaluating natural resource investments.

Journal of Business 58: 135-157.

145



Velislava Nikolaeva

[6].

[7].

[8].

[9].

[10].

[11].

[12].

[13].
[14].

[15].

[16].

[17].

[18].

[19].

[20].
[21].

[22].

[23].

[24].

[25].

[26].

Bukhvalov, A. V. (2004). Real Options in Management: Introduction to the problem,
Russian Management Journal. (1): 3-32. (in Russian)

Bukhvalov, A. V. (2004). Real Options in Management: Classification and Applications.
Russian Management Journal. (2): 27-56. (in Russian)

Bruslanova, N. Evaluation of investment projects using real options.
http://www.fd.ru/reader.htm?id=10485 (in Russian)

Copeland, T. & Antikarov VI. (2002). Real Options, S. (in Bulgarian)

Cox J.C. & Ross S.A. & Rubinstein M. (1979). Options pricing: a simplified approach,
Journal of Financial Economics.7.

Damodaran, A. (2006). Investment Assessment. Tools and Techniques for the Assessment
of Any Kind of Assets, Moscow. Alpine Business Books. (in Russian)

Grenadier, S. R. & Wang N. E. (2003). Incentives and Investment Timing: Real Options
in a Principle.Agent Setting. SSRN Working paper.

Gussev, A.A. (2009). Real Options in Assessing Business and Investment. publ. RIOR.

Kovalishin, E.A & Pomansky A.B. (1999). Real Options: Optimal Time for Investment.
Economics and Mathematical Methods. (35) 50-60. (in Russian)

Kozirev, A.N. The Use of Real Options in Innovative Projects. Report to the General
Meeting of the Social Sciences Department. RAS, 2nd March  2005.
http://www.labrate.ru/kozyrev/doklad-02-03-2005.pdf (in Russian)

Limitovsky, M.A. (2008). Investment Projects and Real Options in Developing
Markets.publ. Yurayt, (in Russian)

Myers, S. (1977). Determinants of corporate borrowing. Journal of Financial Economics 5:
147-175.

Nenkov, A.D. (2005). Assessment of Investments in Real Assets. Un.Publ. Economy.
Sofia. (in Bulgarian)

Quigg, L. (1993). Empirical testing of real option-pricing models. Journal of Finance 48:
621-639.

Real Estate Assessment. http://www.bibliotekar.ru/biznes-8/24.htm (in Russian)

Reut, D.V. & Bisserov Yu.N. Real Options Tool in Project Controlling.
http://www.odn2.ru/bibliot/instr_real.html (in Russian)

Sarkar, S. (2000). On the investment-uncertainty relationship in a real options model.
Journal of Economic Dynamics & Control 24: 219-225.

Trigeorgis, L. (ed.) (1995). Real Options in Capital Investment: Models, Strategies, and
Applications. Praeger: Westport, CO

Using the Methods of Real Options  Assessment in  Small Business
http://www.ippnou.ru/article.php?idarticle=006255 (in Russian)

Visotskaya, T.R. The Real Options Method in Investment Projects Assessment
http://www.finman.ru/articles/2006/2/4247.html (in Russian)

Vonnegut, A. (2000). Real option theories and investment in emerging economies.
Emerging Markets Review 1: 82-100.

146




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


