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Abstract. Particular study of the effective use of investments, including foreign investments,
on technical and technological modernization of enterprises and diversification of products in the
conditions of modernization of the economy, ensuring the competitiveness of manufactured products
and services in the world market is one of the most important tasks of today.

Today, further reforming and liberalizing the Uzbek economy should accelerate the
improvement of the investment climate in the industrial sector, especially with the development of
the private sector.
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I. INTRODUCTION

In the investment process, investors try to anticipate the returns on their investment and create
the necessary methods. The emphasis is on the impact of internal and external risks. Because there is
a big risk in the face of big profits. Therefore, a number of mathematical expressions are used in the
assessment and prevention of potential risk factors. Dispersion and mean squared deviation values
are an important factor in risk assessment.

When calculating the risks of investing in the selected project, the dispersion and standard
deviation formula for each production can be written as follows:

Giz :Z(qij _qi)z'Pj’ (1)
i=1

oF :\/;(qij_Qi)z'Pj : (2)
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in this Giz- risk levels or dispersion of the investment efficiency of each production, o; -1 the

level of risk or the standard deviation of the future efficiency of investments in the production, P, -

in the future j - likelihood. {; and From the found values, only one type of production investment

plan can be substantiated. The efficiency dispersion of the total investment fund can be found in the
following relation:

Op :\/ZPJ' CPE R ®)
j=1

In addition, the investor will invest his or her own costs, either at higher risk, or at less risky
production. In this regard, let us consider the terms of the relationship between dispersion, half-
dispersion and expected income.

If the dispersion is equal to half the dispersion and the condition <q is met, the income
distribution is symmetric and the gain is () less than the expected return (). This is half the total risk.
At the same time, the dispersion and the mean squared deviation allow estimation of the degree of
risk. If the dispersion is greater than half the dispersion, the distribution of income is left asymmetric
if the condition is met, and its dispersion risk is reduced.

If the dispersion is less than half the dispersion and the condition is met, then the income
distribution is asymmetric to the right, and the risk of dispersion increases.

Generally, as an investor prepares to quit a particular type of production or replenish his
investment fund, he or she can use the risk selection function to justify spending on its most
productive option. In addition, although the above formulas allow for the prediction of the effect of
the risk on the basis of the data, they are not sufficient to accurately estimate the risk. In order to be
more precise, we need to find the mathematical expression-variance coefficient. The variance
coefficient is expressed by the ratio of the mean squared deviation to the expected return value:

Xi
w=—-

q

Under this formula, the investor will have a clear idea of which financial transaction is less
risky.

It should be noted that if a total investment fund invested in an enterprise has two or more
productions, a standard deviation of its future effectiveness is used to estimate the total investment

fund's risk. In this q;; = [FU — 1) -1 00 The formula for taking into account the formula is

ij
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the risk of a common investment fund with n type of production, which can be calculated as follows:

&, = [P (A, 4, @

Suppose there are two types and productions in the general investment fund of a selected project.
Then, using the above formula, one can estimate the total investment fund risk as follows:

Op _\/Z Pj[ (Ulqu +Uzq2j)_(01Q1+02Q2) ] ?

=1

By changing the expression below the root, we get:

Op = ij [(Ulqu +Uzsz)—(01Q1 +0,0,) ]2 =
i

=0} Z P, (qu - Q1)2 + UZZ (Q2j - q2)2 P+ Zvluzzpj (qu - ql)(qu —-d;)  (5)
j j j
It can be seen that the dispersions of productive capacities of 1, -2,-type:
Glzzzpj(qu_ql)z; Gﬁzzzpj(qu_%)z (6)
j i

appears.

The mathematical expectation of the expected increase in expected return on investment in two
types of production, along with the expected future return on investment, is

O, = Z P;(a;; — 9,)(9z; — 9,) (7)
i

can be found in the formula. This magnitude represents the closeness of the links between the
efficiency of investment in both types of production. In terms of (6) - (7), the risk of a common
investment fund in which there are two types of investment is:

2 2 2 2
o, :\/ v,"o,” +v,"0,” +2v,0,0,, (8)

This formula not only identifies the risks of investing in two types of industries, but also
determines the effectiveness and covariance of each type of production. Because the covariance
assumes both negative and positive values, it is more convenient to use correlation coefficients to
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estimate the intensity of productive relationships. By definition, the correlation coefficients of the
two random magnitudes are expressed as the ratio of the standard deviation of these magnitudes,

O
p=—2_  Gum-l< p <1 )
0,0,

The closer the correlation coefficient is, the more efficiently the two industries are connected,
and the closer the value is to zero, the less the bond. If the correlation coefficient is negative, the
increase in the efficiency of the first product results in the reduction of the efficiency of the latter.
Taking into account the correlation coefficient, the risk of investment in two types of production is
as follows.

2 2 2 2 2
Op =0, 0; + 0,0, +20,0,6,0,p, (10)

For example, it is possible to show that the risk of type 1 production is less than the risk of type
2 production, that is, <, in this case the investment risk is not less than the risk of each type of
production. We check this conclusion for the 1st production. Using the correlation coefficient not
more than 1, based on formula (9):

2 _ ,.2__2 2 __2 2 __2 2 __2
Op =0, 0 +0,0,5 +20,0,0,0,pP,,0, C; +0;0,5 +20,0,0,0,(

(vic? +v) ol +2v,0,07 = (v, +v,)* -0} =0of
from this o <o, The (v, #1 or v,#1)

Therefore, the investment risk for two types of productions is smaller than the investment risk
for large-scale production for profit.

Based on the above results, there is such orderly investment that its risk may be smaller than
that of type 2 production. L, = 1— 2

(10) The investment risk to production from the relation given in the expression may be as
follows:

O‘IE 21)120'12 +(1—L)1)2(722 +20,(1-v,)oy, (11)

Using this expression, we find that there is an investment that is less than the risk of type 2
production:

2 .
op =vio; +(1-v,) o5 +20,(1-0,)0;,< 03 from this

2
viol + o) —2v,0 +vliot + 20,0, - 207 <O, (12)
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From both sides of the inequality X7 Drop off and U, <0 As for

. 202 -2
v (o} + 02 —20,,)<20) — 20, from this U, < . 92 . %1 (13)
o, +o0, 20,
207 - 20 o —o?
Asaresult v, =1-0v,>1-——2 12— 1 2 >0 (14)

2 - 2 2
o, +o, —20,, o] +0,—-20,

The formulas (13) and (14) show that there are areas for changes in the investment structure,
which may be smaller than the risks of each producer.

If there is a correlation coefficient, the investment risk is zero. Investments made by the investor
will definitely work. To find the condition of such an effective investment, we equate the risk of

expression (14) with: O'f) = 0120'12 +(1- 01)2 0'22 -2v,(1-v,)o,0, =0
From this, the form is replaced by:
vl (6! + 0’ +20,0,)-2v,(05 +0,0,)+05 =0 (15)
This equation has only one solution.

2
o, +0,0,
Ul = 2 2 (16)
o, +0, +20,0,

Now the structure of investments in the second production can be found as follows:

2 2
0,+0,0, 0, +0,0,

v, =1-v, =1~ (17)

2 2 T2 2
o, +o, +20,0, O, +0,+20,0,

The investment risk of a particular project depends on the correlation of the efficiency of each
type of production, which is expressed in (6.12) the value of the correlation coefficient and the
diversification of the investor capital, taking into account the various investment opportunities that
are expressed. The same conclusion applies to investment in n-type production.

Generally, the effect of diversification is a measure of the diversification of investments. Risk
reduction through the choice of investment direction, that is, justification of the effect of
diversification, is a classic summary of the theory of finding the most favorable investment climate,
both scientific and practical.

I1l. RESULTS
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Thus, in summarizing the above considerations, it is best to describe "Risk is a subjective
assessment of objective uncertainty” and, if uncertainty is an irreversible quality of the market
environment, "Risk is a quantitative characteristic of the possibility of loss.”

In this case, the investment project risk is a possible deviation of future cash flows from the
project, mainly due to external (legislation, market reaction to the product, competitors' behavior) and
internal factors (competence of the enterprise employees, errors in determining the project
characteristics). as a result of lack of information and asymmetry of information. Using these
definitions, it is possible to list a number of ways to take risks in the analysis of investment projects
(Figure 1).

The main ways to take risks in the analysis of investment

/ projects \
Qualitative Quantitative Sensitivity Scenario analysis
analysis analysis analysis
\ 4 v \ 4
Monte Carlo Method of Uncertain logic
method relevance method

Fig 1. The main ways to take risks in the analysis of investment projects

According to the data presented in Figure 1, it is advisable to comment on each of the methods
used to take risks in the analysis of investment projects.

Qualitative analysis.
The aim of the methods:

Topish Identifying specific types of project risks that affect the cash flow and possible causes
of their occurrence.

These include expert evaluation and analogy techniques.
The advantages of these methods are:

4 obvious results;
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Langan identified risks can be used to develop recommendations to minimize them;
The downside of these methods is:

Miqgd There is no quantitative assessment of risk.

Quantitative analysis.

The aim of the methods:

Belgilash Define a quantitative characteristic of the risks, and show the consequences for any

investment project.

Risk scale:

¢ Dispersion, standard deviation, coefficient of variation in annual cash flow of the investment

project, etc.

Sensitivity analysis.

The purpose is to determine the sensitivity of the criteria to the “consecutive - single” change

of each variable.

Pros:

Sod ease of use;

¢ Visibility of results.

Disadvantages:

the hypothesis that one factor may be altered, while other factors are considered invariant.
Scenario analysis.

Objective: To assess the ineffectiveness of the project as a sum of negative NPV probabilities.
Pros:

Sod ease of use;

¢ Visibility of results.

Disadvantages:

Sub subjectiveism in determining probability for each scenario under consideration;

¢ Does not cover all possible development scenarios and scenarios.
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Simulation Modeling (Monte Carlo Method)

Obijective: Provides the distribution of project profitability using iterations, which is the average
value and the amount of risk for a set of NPV values.

Pros:
¢ Conducts accurate and quantitative assessment of project risks;

Muvaffaqgiyatli successfully combines other economic and mathematical methods and other
methods of game theory and operation research.

The disadvantages are based on the following serious assumptions:
Bo'Imas irreplaceability of variables (their non-correlation);

+ normal distribution.

Murakkab The complexity and the complexity of the calculations.

In the current globalization, development of the country's economy, ensuring continuity and
continuity of production is the creation of competitive production. This is important in improving the
quality, cost and competitiveness of the product and service industries.

According to the results of the study, increase of competitiveness of production and service is
caused by its quality, high quality and low cost. In order to integrate these features into products and
services, the economy must be equipped with new technology. This requires investment in economic
sectors and their effective use. Effective use of investments in uncertainty conditions depends, first
and foremost, on the correct allocation and direction of the economy.

Increasing the return on investment is based on probabilities. However, given that the theory
of probability includes the interval [0; 1] and the coverage threshold, this reduces the degree of
accuracy. In order to be clear in this regard, it would be advisable to introduce a theory of uncertain
aggregation into the process, which in turn will allow us to achieve a certain reduction in inefficiency
or deficit due to excessive investment in the sectors. Because the theory of indeterminate sets extends
the interval (classical understanding) [0; 1] presented in the theory of probabilities. Also, intermediate
values are not allowed in the normal set, except for the ambiguous set.

Since 1965, the theory of vague collections has been used in many fields and in many
disciplines, including artificial intelligence, computer science, medicine, control technologies,
decision-making, logic, management science, operations research, sample detection, robotics, and so
on. The theory of this vague set can also be applied to the distribution and effective use of investments
in economic sectors. In this regard, it is desirable to have a complete picture of the theory of vague
collections. For this purpose, it is necessary to note the following as the basic concepts of the theory
of vague collections.
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Hoanuk Tymuiamnap Ha3apusACHJAIMHIBUCTHK KYpPCATKMWIApHU Oaxojaliaa sKCrepTiapiaH
¢oiinananum TaBcus TUIaIU. “JIMHIBUCTHK KYpcaTKUWIapHU OW3 TaOuMil €KUM CyHBUH THUIIHUHT
cy3mapu éku sxymmanapuanp”’-ne6 ataitmmsl. Ymby Tappudnan keanb 4MKKaH X0IIa, MaTEMATHK
I Eépaamua udoganad 6ynMaiauran y3rapyBumiap, SbHH ylapra aHuk 00beKTUB MUKJIOpHUIl 6axo
Oepuir Mypakkab OynraH KypcaTkuwiap 1e0 XaM alTHUIIT MyMKHAH

IV. DISCUSSION & CONCLUSION

Based on the aforementioned uncertainty theory, it is necessary to distinguish between
allocation of investments on the basis of specific conditions, based on the methods of intersectoral
distribution of investments. It is noteworthy that expert evaluation of investment processes based on
uncertain collections is recommended by experts. However, based on the results of the research, it is
possible to express linguistic variables in quantitative values using statistical data on the existing
sectoral distribution of investments.

To evaluate the distribution of investments in the economy, it is necessary first of all to
determine the trend equation for changes in the volume of investment in the economy and GDP.

Dynamic alignment of their value is carried out in order to determine the average annual
incremental increase in their value in terms of the dynamics of changes in investment and GDP. The
most common methods of statistical study of trend in practice are: expansion of interval (period);
sliding average; analytical smoothing.
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