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AHHomaL;uﬂ. B cratpe BBOJIUTCA HOBBII MOoAXO0J K OLCHKE pUCKa HeG)(b(bCKTI/IBHOCTI/I MPOCKTA B IMMPOIECCC SKCITyaTallun
YTJIE€BOAOPOJAHBIX PECYPCOB. Ilonxom ocHOBaH Ha MCIOIB30BAHUHM HEUYETKHUX MHOXKECTB, KOTOPBIC IMMO3BOJIAIOT OIPEACIIUTD
MaKCUMAaJIbHBIN pa3sMEp pUCKa Ha KaXXAOM U3 KPUTCPUECB, CBA3AHHLIX C OHeHKOﬁ 3(1)(1)CKTI/IBHOCTI/I OKCILTyaTalluu YIJI€BO-
JAOPOJAHBIX PECYPCOB. Ot KPUTCPUU B COBOKYITHOCTHU MO3BOJIAIOT ONPCACIIUTH COBOKyHHBII)‘I PHUCK 3KCILUTyaTallur IMMPOCKTaA

YTII€BOJOPOAHBIX PECYPCOB.

Kniouesvie cnosa: OILICHKa 3(1)(1)eKTI/IBHOCTI/I OKCILTyaTalluyu YIJICBOAOPOAHBIX PECYPCOB, UCIIOJIB30BAHNEC HEYECTKUX MHO-

JKECTB, OIIEHKA PUCKa HeA(P()EKTUBHOCTH MTPOEKTA.

Introduction

In the contemporary period of transition to market
economy, the decision-making on assessment and selection
of investment projects has an essential importance for the
full-scale investments in exploitation of oil & gas resources.
Evidently, each investment project is characterized with
many groups of efficiency criterions, such as reliability,
affordability and environment-friendliness. Each of these
criterions, on its turn, creates a multitude of other criterions.
The transition to market economy in upstream oil & gas
industry, while maintaining the values of the reliability and
environment-friendliness criterions, intensifies the attention
to economic criterions, such as: net present value (NPV),
internal rate of return (/RR), payback period of project (PP),
project profitability index (PI) and other criterions.

All above-noted criterions are necessary prerequisites
for selection of oil production projects. However, they
are clearly not sufficient for making investment decisions,
as decisions on selection of investment project cannot
be made by using just one criterion. Indeed, the nature,
purpose and requirements of each specific project are
different. The process of oil resources exploitation itself is
very complicated, and in most case it is accompanied with
uncertainty and fuzziness. In this case, none of criterions
can, on its own, provide sufficient information which can be
used as a basis for judgment on the project’s attractiveness.
Such judgment is possible only after study and assessment
of each criterion (indicator) of efficiency and risk (resulted
from the fuzziness of criterions), and after estimation of the
attractiveness of the project and the cumulative risk based on
all criterions.

The presented paper examines the common methods of
risk assessment by each separate criterion of investment
efficiency in the process of hydrocarbon resource
exploitation. These methods enable to assess risk based on

each of criterions which are necessary for determination
of cumulative risk for hydrocarbon resource exploitation
projects.

Risk assessment for investments under fuzzy indicators
of efficiency

Let’s assume that the efficiency indicator of an investment
project N is given as fuzzy set N = ( N,y N, where

My - membership function, N, ,N, . - respectively, left
and right frontiers of the set carrier N, i.e. 4, =0 when
x< N, and when x> N_ .

As far the limitary parameter C, we would assume that it
is given as a fuzzy set, too C=(C,, ,4.,C,, ) With the

C

max *

conditions . =0 if x<C_. or x> Hc - is taken as
a membership function.
The graphs of u,(x) and Hc (x) functions may have

different shapes and may lay differently in respect to each
other. For the ease of explanation, we would assume that
these graphs are located on a coordinate plane as shown on
Figure 1.

Following [1, 2] we can determine the risk zone and the
assessment of risk by means of & - levels of N and ¢ fuzzy

sets.

For certainty we will take the case when investment
project is considered affordable for N indicator, if the value
of N is not below than that of the limitary parameter. Then,
the risk zone of N and C for the given & -level will be the
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area where N<C.
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Figure 1
As seen from Figure 1, for & -levels witha 2 «,, the
risk zone is empty set (i.e. no risk exists), and when a < q,

the risk zone is [N . ,C

min * ~ max

]segment. In this case, each &
-level (@ < &) will correspond to some part of this segment.
When a =0, the whole segment will become a risk zone.
Now, to estimate the risk relevant to the given & -level (
a <a,), we will apply two approaches:
1. The approach where & -level of two N and c fuzzy

sets is used — in this traditional approach [1, 2], we identify
the frontiers of the & -level for both N and C fuzzy sets.

The frontiers are marked as C' and C_ for the fuzzy set
C andas N\ and N for the fuzzy set N on Figure 2. These

frontier points are then depicted on C and N axis, and the risk
zone is defined.

'y

He (x) u (x)

L/ _

C_. c! N__ NI cl c N2 N

min = min = = max = max

Figure 2
The geometric probability of the incidence of point
(C,N) to the risk zone (see Figure 3) is taken as the

estimation for the risk relevant to ¢ -level. The rectangle

with bolded lines on Figure 3 — is the area of probable values
of pairs (C,N) for & -level, and the hatched area is the risk

zone.
Thus, each 0<a <¢q, will correspond to following

value:

5, (@-NY
N = - - N

where S, - the square of the hatched triangle on Figure 3,

S;; - square of the rectangle with bolded sides. We note that

C!,C2,N!,N? values are derived from evident correlations:
Cl _ -1 . C2 S | . Nl I | . N2 I |
« = Her(@); C = pp(@); N, = py (@), N, = (@)

where 410, (@), pie (@), f13,(@), pyp (@) - are the values
of the invest function for the left (L) and the right (R) parts of

the membership function . and respectively #, .

Na
N=C

Nib- /

-

C! C

Figure 3
the final risk level of non-affordability

Further,
(inefficiency) of investment project is determined with the
following formula in the traditional approach [1]:

Risk = T d(a)da

However, in our viewpoint, determination of inefficiency
risk of project with the formula (2) cannot always accurately
(correctly) reflect its real value (estimation).

The reason of such circumstance can be explained with
following considerations:

Assume that we have defined the areas of all possible
realizations of the indicator N and the limitations of C (see

Figure 3) for some ¢ — level and identified risk zone in this
area. Now, if we take other o' —level, where ¢ < ¢ , then

the corresponding areas of realization and risk will have
previous areas respectively (as shown on Figure 4). So, with
consistent decrease of & , each consecutive derived areas of

the realization (rectangle) and the risk (triangle) will contain
preceding areas respectively. Therefore, the results of the
operation on integration with such mutually-embedded areas
will contain much excess (surplus) information, and may
provide distorted view about the genuine level of risk.

For that reason, we believe that it is more appropriate to
deal with the maximum risk level which is determined as the
maximum of the variable of & function:

. [tep (@) = piy (T
Risk = = 3
= s ) = O @) - s @ (@) (@] )

The computation of risk with the formula (3) uses
relatively less number of excess (i.e. not relating to risk
zone) information. The excess information is contained in
the denominator of the @() function. The excessiveness of
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information is due to the fact that the calculated square of the
rectangle contains the non-risk area as well.
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Figure 4

2. The second approach that we propose doesn’t use such
excess information. The essence of this approach is that the
function @() is defined only by means of the parameters

of risk zone at eachd . To clarify the essence of this

approach, let’s examine the intersection of fuzzy sets ¢ and

N
’ 0, if x<N__ orx>C,

min max

I=CNN , where u,()=14y,(x), if Ny, <x<P
ﬂCR(x)s J P<x<C

max

P —is the point at which 1, (P) = u.(P) .
Let’s examine some & -level of this set. Since this &
-level is the & -level of primary C and N sets (Figure 5),

then.

Y

L J

Figure 5

As seen from figures 2 and 5, the risk zone for the
indicator N is the segment [N _,C_ ] and for the indicator C

max

is the segment [N,

min ?

C,]. If we depict these areas to
coordinate plane (C,N), then the following figure will

appear (Figure.6).
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Figure 6

If we take the ratio of the triangle’s square to the
rectangle’s square as the value of risk relevant to ¢ -level,

then the value of risk is calculated with the following
formula:

2(Ca - N min)(Cmax - Na)

In this case, it is also expedient to consider the cumulative
risk not as the integral of @, (&) but as the maximum value

ofp,(a),ie.

-1 ] 2
Risk = max ¢,(a)= max —— [cr (@) =ty ()] §
0<a<a, 0<a<a, 2[#(‘1? ((Z) - Nmin ][Cmax — (a)]

“

where @, = i, (P) = ticp (P)

As seen from the formula (4), in the approach we propose
the value of risk on inefficiency of the project is determined
only through the parameters of the primary risk zone.
Thereby, it is possible to more precisely determine the risk.

Hence, by determining risk level for each criterion on
efficiency assessment of hydrocarbon resource exploitation
projects, we can conduct a multi-criterion analysis of the
project’s efficiency based on aggregate criterions. For
instance, the cumulative risk of a project, being the aggregate
of all criterions, can be determined as the weighted sum of
all risks:

Risks = Zdi - Risk,

where n-number of criterions; ¢, - the level of importance of
i criterion Determination of the level of importance (o;)

can be done by means of expert estimations or based on
paired comparison [3,4].

Conclusion

The paper introduces new approach for the risk assessment
of the project’s inefficiency in the process of hydrocarbon
resources exploitation. The approach is grounded on the use
of fuzzy sets which allow the determination of maximum
risk per each of criterions associated with the efficiency
assessment of hydrocarbon resources exploitation. These
criterions, in aggregate, enable to determine the cumulative
risk of a hydrocarbon resources exploitation project.
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Annomayusn: OOGOCHOBaHA aKTYaIbHOCTb U3Y4YEHUS «TPETHETO CEKTOPa SKOHOMHUKMY», a TAKXKE €ro IPOABIKCHHUE C IIO-
MOIIBIO HHCTPYMEHTOB OJIATOTBOPHUTEIEHO MapKeTHHTa. PackpbITa CYIIHOCTD OJIarOTBOPUTEIIFHOTO MAapKETHHTA, HA OCHO-
BE YETO BBIJEIICHBI €r0 0COOCHHOCTH. VccnenoBanbl COBpEMEHHBIE TEHACHINHU CTAHOBIICHUS M PA3BUTHS OJIArOTBOPUTEIh-
HOTO MapkeTHHra. [Ipeioxen Mmexanu3m (hyHKIMOHUPOBAHHUS OJ1arOTBOPUTEIBHOTO MAPKETHHTA.

Kniouegvie cnosa: GnaroTBopuTeNbHas NEATEILHOCTD, COIUAIbHbBIE TIPOOIEMBI, «TPETHH CEKTOP AKOHOMHKH», OJaro-

TBOPUTEIHHBIN MapKETHHT, CONMANBHBIN 3¢ deKT.

Iocmanoska npobnemvr. Ha coBpeMeHHOM dTarme pas-
BUTHUA MHUPOBOT'O COO6HleCTBa Ha HepBBIﬁ IJIaH BBIXOOAT
BOIPOCH! COLMAJIBHOM HAIPaBIEHHOCTH. JTO CBS3aHO C
HEOOXOANMOCTBIO TOJIEPKKH «TPETHEro CEKTOpa 3KOHO-
MHUKH» — HEKOMMEPYECKO# cdepbl, KOTopas obecreunBaeT
pelieHne CoruatbHbIX TpodaeM. CreryeT OTMeTUTb, YTO Ha
CETOHAIIHNI A€Hb BR)KHEHIIINM HalpaBIeHUEM HEKOMMEp-
YEeCKOU cepsl ABIseTCs 0JaroTBOPUTENIbHAS NEeATEIBHOCTb,
KOTOpasi CTPEMHUTEILHBIMA TEMIIAMH PaclpOCTPAHSETCs B
MHpPOBOM coobmiecTBe. Takum 00pa3oM, HCCIICIOBAHUS,
CBSI3aHHBIE ¢ HEKOMMepUecKkor cepoit, ocobeHHo ¢ Oaro-
TBOPHUTEIILHOCTBIO, U METOJIaMH €€ TPOJIBIKCHUSI CTaHO-
BATCS, 0€3yCIIOBHO, aKTyaJIbHBIMU U TPEOYIOT MPHUMEHECHUS
MAapKETUHI'OBBIX HHCTPYMEHTOB U ITPUEMOB.

AHanuz nocreonux ucciedosanutl u nyoauKayuil I03Bo-
JSIET BBIACIHUTH PsiJi SKOHOMHCTOB, YUEHBIX M TPAKTHKYIO-
IIMX MapkeTosioros [1-5], KOTopele paccMaTpUBAIOT TEO-
pEeTHYECKHE M TMPAKTHYECKHE ACTIEKThl HEKOMMEPYECKOTO
MapkeTuHTa. B maHHBIX paboTax 0003HAYEHBI KITIOYCBBIC
HpO6HeMI)I, KOTOPBIC BO3HHUKAIOT Ha ITYTU p€aiu3allii HE-
KOMMEpPYECKOr0 MapKeTHHTa, PEe/IOKEHa KilacCu(pHUKaIUs
HEKOMMEPUYECKOTo MapkeTuHra [4-5], B KOTOpoil HE B TOJ-
HOM Mepe pacKpbiTa CYIIHOCTh 0J1aroTBOPUTEIBHOIO MapKe-
THHTA, €r0 0COOEHHOCTH, MEXaHU3M €T0 JCHCTBUS, HE YETKO
BBIJICTICHBI ITyTH €T0 pa3BUTHS. TakuMm 00pa3oM, BO3HUKAET
HeO6XOI[I/IMOCTI) B PACKPBITUN CYHIHOCTH 6HaFOTBOpI/ITeHB-
HOT'O MapKeTHHI'a, a TAK)KE B PACHIMPEHHOM aHaJIM3€ COBpe-
MEHHBIX TPOOJIEeM pa3BUTHs OJIaroTBOPUTEIBHOTO MapKe-
THUHI'a HA OCHOBEC MHpOBOﬁ IIpaKTHUKH.

Llenvio cmampu SBISETCS aHANIN3 MUPOBBIX TCHACHIMH
OJIaTOTBOPHUTEIBHOTO MapKETHHTa, pa3paboTka MeXaHH3Ma
(GYHKIMOHUPOBAHUS JAHHOTO BUJIa HEKOMMEPYECKOT0 Map-
KETHHTa.

H3znoocenue  ocnosnozo mamepuana  Uccie008aHUs.
CoryiacHO aHaJlM3y Hay4HBIX TPYJIOB MO JaHHOH mpoOie-
MaTHKE MOKHO BBIICJINTH HECKOJIBKO OIpEeAeIeHuH Oaro-
TBOPHUTEJIFHOTO MapKETHHIA MJIH €TO €Ille Ha3bIBAOT MapKe-
TUHTOM 0JIaTOTBOPUTENBHBIX Opranu3anuil. Tak, HarpumMep,
[lepbakora T.B. u Konecesa A.B. npeiararot ciieayroriee
olpeJieTieHne — «OJaroTBOPUTENBHBIM MAapKETHHI — 3TO

CTPATErnvIecKoe IMO3MIHNOHMPOBAHNE TOBAPOB KOMIIAHWH,
CBSI3bIBAIOIIEE KOMITAHUIO HJIM €€ TOPIrOBYIO MapKy C COLU-
aJIBHO 3HAYMMOM MPOOJIEMOH JUIsl JTOCTHKEHUSI O0IIel BbI-
TOJBI, HAINPaBICHHON Ha YyIOBIETBOPEHHE MOTpeOHOCTEH
nokymnatenei» [1]. Ilo MHeHHIO aBTOpa, 3TO OMpeAeTeHHe
COCPE0TauNBaCT BHUMAaHUE TOJIBKO Ha TOBApe, a COIMaIb-
HO-3HAYMMBIC YCIIyTH HE YYUTHIBAIOTCS, UTO SIBIACTCA Ha
CEeroJHSILIHUI JIEHb OCTPO# IPO0IIeMOH.

B [2], no muenuto lexoBoit E.JI., «MapkeTunr Onaro-
TBOPHUTENIBHBIX OPTaHU3AIMH — 3TO COBOKYITHOCTH B3aMMOC-
BA3aHHBIX MCpP, HAIIpaBJICHHBIX HA CO3JaHUC pEIIyTaluu U
MOJTy4YEHHE BHEIIHEH MOAICPKKM». DTO OINperesIeHuE, 110
MHEHHIO aBTOpa, HOCUT OOOOIICHHBIN XapaKTep W HE OTO-
OpakaeT IJIaBHOTO — HCIOJIb30BAHUE MApPKETHHIOBBIX WH-
CTPYMEHTOB B IPO/IBU)KEHUH OJIAarOTBOPHUTEIILHOM JIesITEIb-
HOCTH.

Ha ocHOoBaHMM IIpUBEEHHBIX BbIIIE ONPEACICHUN U 3a-
MEUYaHHH, aBTOPOM MPEITI0KEHO PACKPBITh CYLIHOCTh OJa-
TOTBOPUTEIHHOTO MAapKETHHIa KaK COBOKYMHOCTh MapKe-
TUHI'OBBIX MHCTPYMEHTOB M MEPONPUITHH, HAlIpaBJICHHBIX
Ha TPUBJICYCHHUE JIIOJCKUX M MaTepHaIbHBIX PECYPCOB C
IeNbi0 00ecTiedeHus OAIEPKKA U Pa3BUTHS OJaroTBOPH-
TEJIBbHOMN JACATCIBHOCTH, a TaKXE IJIs PEHICHUSA COIUAJIbHO-
3HAYMMBIX TpobieM oOmiectBa. TakuMm 00pazoM, MpeyIo-
KEHHOE OTIPEJICNICHNE TIO3BOJSIET PACIIMPHUTh M yTOYHHUTH
COJICp)KAaHHUE TOHSTHS «OJarOTBOPUTEIbHBIM MapKEeTHHI»,
YTO SIBJISICTCS BAYKHOM COCTABIISIIONIECH KaTeropruaabHOTO arl-
rapaTa HeKOMMEPYIECKOTO MapKETHHTA.

CerojiHsi, B pa3HbIX CTpaHaX MHPOBOTO COOOIIECTBA Ha-
OmroiaeTcsl TEHACHIMSI pocTa OOIIECTBEHHBIX, HEKOMMEp-
YECKHUX, OCOOCHHO OIarOTBOPHUTENBHBIX OpPTaHU3AINHA, YTO
CIIOCOOCTBYET:

- CTAaHOBJICHUIO COOCTBEHHOM M/ICOJIOTUH CTPAHBI;

- (hOpMHPOBAHUIO OTPENICIICHHBIX CTAHAAPTOB MOBEE-
HMSI YJIEHOB OOIIECTBa;

- MpeoOpa30BaHUI0 MEHTAIBHBIX 0COOEHHOCTEH 0O1ie-
CTBa;

- CO3JaHUIO CUCTEMbI CUMBOJIMYCCKUX U KYJbTYPHBIX
MIPU3HAKOB OOIIECTBA, KOTOPHIC B JAIBHEHUIIEM HOBIUSIOT
Ha GOPMHPOBAaHUE BU3YAIILHOTO 00pa3a CTpaHBI;
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