VYK 336.717.061 /51-7-> 519.2/.6

OLIEHKA CTEINEHU PUCKA UHBECTUIIUH
C HEYETKOM Y®®EKTUBHOCTBIO

© 2011

A. 3abapoacm, acnipaHT
baxunckuii cocyoapcmeennuiil ynusepcumem, baxy (Azepbaiioscan)

Knrouesnie cnosa: HHBGCTHHHOHHBIﬁ IMMPOCKT; YIIPABJIICHUC PUCKOM; OLICHKA pUCKaA.

Aunomayus: boppba ¢ pUCKOM M yrpaBlieHHE UM SIBISCTCS OCHOBHOM 3a/1aueii HHBECTOPA, KaK Ha CTaUH
pa3paboTKH, TaK U HA CTA/IMU peau3aluy npoekTa. B cratbe paccMaTpuBaroTesi, HapsAy ¢ TPAAUIHOHHBIM
METOJIOM, HOBBIE MOAXO/Ibl K OIICHKE CTEINIEHH PHCKa MHBECTHIIMOHHBIX BKIIAJIOB, HA OCHOBE TIPUMCHEHHUS
HEUETKHX MHOXECTB, uccieayercs: 3h¢QeKTuBHOCTh o-level OlEeHKH, MPUMEHsIEMOH B MHBECTUIIHOHHOM
MIPOEKTEe M OTrpaHUYEHHOM Napamerpe 3(pdeKkTUBHOCTH, MpeiaraeTcsi BBEACHUE HEUSTKHMX MHOXKECTB B
30HY pHcKa o-level, u T.x.
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INTRODUCTION assessment of risk by fuzzy sets.C-and N-levels of o means

In the contemporary period of transition to market
economy, the decision-making on assessment and selection
of investment projects. 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. As researchers fairly mark,
«the economic risk is inevitably projected on procedures of
registration, an estimation and information generalization
in money terms about property and organization
obligations. It is connected with constantly changing
legislation, an illegibility of standards of the accounting,
alternative principles of accounting, in certain degree with
the human factor, absence of enough high qualification of
bookkeepers, managers» [4, ¢.32]. The transition to market
economy, 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 (IRR), 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 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. These methods enable to assess risk based on
each of criterions which are necessary for determination of
cumulative risk for projects.

PRELIMINARIES AND SOME NOTATIONS

Let’s assume that the efficiency indicator of an
investment project N is membership function,u ,where
N=(N__.u N _)given as fuzzy set p=0,ieN-
respectively,left and right frontiers of the set carrier
N N x>N_ and when x<N__ when.

As far the limitary parameter C, we would assume
that it is given as a fussy-p x>C__or x <C_. if p =0 with
the constitutions C=(C__,u,C _ )set, too is taken as a
membership function.

functions may have different shapes and p (x)and p, (x)
the graphs of 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.

Following [1] we can determine the risk zone and the

of.

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 —level will be a limitary
parameter. Then, the risk zone of N and C for the given the
area where N<C.

The risk zone is empty set (i.e.0>a,-levels with a as seen
from figurel,for segment .in this [N ., C_ ] the risk zone is
a<o, no risk exists), and when will correspond to some part
of this segment’s<o-level(a case, each, the whole segment
will become a risk zone.o=0when.)

We will o<a, level (o Now, to estimate the risk relevant
to the given apply two approaches):

fuzzy sets is used — in this C~and N-level of twoa,.the ap-
proach where N-level for both o traditional approach[2],we
identify the frontiers of the fuzzy sets.C and

And N/ and C for the fuzzy set C’ and C the
frontiers are marked as on figurel. These frontier points are
then depicted on C N for the fuzzy set N ?and N axis, and
the risk zone is defined.

A

Lo (%) M (%)

gl

|
|
|
|
|
!
2
a

|
|
|
|
I
Cow Ci Nuw V3

Cl Cou N

to the risk zone (C, N). The geometric probability of
the incidence of point-level.the a (see Figure 2) is taken as
the estimation for the risk relevant to rectangle with bolded
lines on Figure 2 — is the area of probable values of -level,
and the hatched area is the risk zone. A for (C, N) pairs

N a
N =C

e

N> L__.

~

c! c! c
Definition 2.1. Will correspond to following value:
Thus, each
_Sa _ (Co =Ny’
P, A - N (D)
square of the S, - the square of the hatched triangle on Figure
2, S, where values are derived C/, C? N/, N, rectangle

with bolded sides. We note that from evident correlations:

C, = ey (@); Co = pg(@); N} =y (@); N = piy(a).
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- are the values of the invest function for
Hep (@), g (@), iy (@), pz (@) where and p. the left (L)
and the right (R) parts of the membership function u,
respectively.

Definition 2.2. Further, the final risk level of non-
affordability (inefficiency) of investment project is
determined with the following formula in the traditional
approach: [2]:

L)

Risk = j(o(a)da @)

However, in our viewpoint, determination of inefficiency
risk of project with the formula (3) 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 level and a — (see Figure 3) for some C
and the limitations of N indicator, o < « level where o -
identified risk zone in this area. Now, if we take other, then
the corresponding areas of realization and risk will have
previous areas each a respectively (as shown on Figure
3). So, with consistent decrease of, 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.
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For that reason, we believe that it is more appropriate
to deal with the a

Definition 2.3. maximum risk level which is determined
as the maximum of the variable of function:

-1 -1 2
Risk = max ¢(a) = max — [ﬂc’il(a)_ﬂ‘f (@) —
Osas<a osasa [ g (@) = ey, ()]t (@) = iy ()]

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 function. the
excessiveness of ¢(a) contained in the denominator of The
information is due to the fact that the calculated square of
the rectangle contains the non-risk area as well.

2. The second approach that we propose doesn’t use
such excess is defined ¢(a) information. The essence of this
approach is that the function of risk zone at each. To clarify

)

the a only by means of the parameters of risk zone at each
C essence of this approach, let’s examine the intersection
of fuzzy sets and N

0, if x< Nmi“ or x me _
()= (), if N <x<P , where I =CM¥.

“, (x), if P<x< me

ty (P) = p. (P). P —1is the point at which
-Level of a-level is the a-level of this set. Since this «

Let’s examine some sets (Figure 4), then N and C primary
A

[
>

As seen from figures 1 and 4, the risk zone for the
indicator N is the segment.

If we depict these [N, , C ] and for the indicator C is
the segment [N , C ]

Then the following figure will appear (C, N) areas to

coordinate plane (Figure.5).
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If we take the ratio of the triangles square to the
rectangle’s square as-level then the value of risk is
calculated with the value of risk relevant to, the following
formula:

(C,-N,)’
2C, N ) (Cpe ~N,)

Corollary 2.4. In this case, it is also expedient to
consider the cumulative risk not as the, i.e. ¢ (@) but as the
maximum value ofintegral of

Risk = max ¢,(a) = max - [t (@)~ g (@ -
Osasa, osersap 2 Loy (@) = Nyyiy I Crpax — iy, ()]

a, =, (P)= ., (P) where

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

o (a)=

“
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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:

Risk, =X o, - Risk,

The level of importance of i” criterion o, where
n-number of criterions;

Can be done by means of o, Determination of the
level of importance (expert estimations or based on paired
comparison.) g

In particular when the fuzzy sets C and N are presented
by the triangle numbers,

c=(_,CC )N=(N_,NN_)

in’ max min® max

We have ;

L o+ C‘“‘“C IFC,, <x<C

Ha(X) = c-%m Con =

IFx<C,,
! X+ Coa IFC<x<C,,,
luCI(X): C_Cmax Cmax_C
0 IFx>C,,,

ta(@)=C, =(C~Cp)a+Cy,
see Figure 6;
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Figure 6.
1 (4,+B),
Thenp(at) = ——(—“*——=)"where, A=(C—-N)—(C,,,—N,.,)<0,B=(C,,.,—N,.,)>0
2P0 a-1
P=C ~C <0,0=N_.-N_<0
min max min max

Let us find the maximum of the function ¢(c) on the
interval (0, o),

)=

PO
P:Cminicmax<0’Q:Nmin7N <0

A +B Ala-1)-A4,-B A+B A:X+B -B
. =— . =0a=—=¢,
a-1 (a—1) PQ (a-1* 4 °
Thus, the function ¢(a) has not an Extremism on the
interval (0, o). It is easy to see, that when o > &, A +B>0
and , since A<0,B>0,PQ>0, we have ¢'(a«) <0
on the interval (0, o). It means that ¢() is the degreasing
function on the interval (0,0c0).The maximal value of the
function is max__ ., ¢(a) = ¢(0) = B*(2PQ) and the takes
on the minimal value at the point o = a, min_ _ ., p(a) =
o(@,) = p(-B/A) =0
See figure 7.
Consequently, the maximal Risk of inefficiency
of investments is, Max Risk = max = ¢(a) = B*2PQ),
Min Risk = ¢(0) = 0. In the second approach from Formulas

v

Figure 7.

(4-5) we obtain ;

(C=N)+ (N, =Cp) @+ (Cpe =Np)

A = Co )t (o~ No) (N M)t (o~ N
(4,+B)

T2(C-C)atB (N, -Ny+B

Lemma 2.5. Denote D=C - C E=N

0(@)=(4,+B)/ D, +B)(E,+B)
2
() = B(4, +B)(ALW =0
2 (D,+B)E,+B)
Proposition 2.6. From this Equation we have;

A, +B=0a,=-B/A=a, (42~ 2DE) a=-AB

— N. Then

—AB .
a,=———— Since DE > 0 Then 4>-2DE < 4> And ;
A" -2DFE
_ -AB _-4B -B
G apET A A e > a0,

A +B=0+B=0, a = -B/4

Again both of the critical points not belong to the
interval (0, o) and the function ¢ (@) is degreasing too.
Hence, max__ , ¢ ,(a) = ¢,(0) = 1/2, i.e. max Risk = 1/2

CONCLUSION

The paper introduces new approach for the risk assess-
ment of project’s inefficiency in the investment process and
the main idea of this methodology is that, we determine
the risks by taking the maximal value of the risk function,
instead its integral @(oc).

Such an assessment determines the investment risk
more precisely, Because integral of the risk function
artificially increase the risk.
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Annotation: The paper introduces along with traditional method, new approaches for risk of fuzzy sets the
efficiency of an a-level assessment based on the investment project and the limitary parameter of efficiency
are presented as of the introduced fuzzy sets the risk zone a-level a fuzzy sets and for each is defined. The

geometrical probability of belonging of value of the efficiency to the risk zone as the degree of risk is con-
sidered.



