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Abstract

In conditions of a market economy, the use of mathematical methods and modern computer technologies in
analytical research has significantly increased their level and role. Management analysis has become deeper
and more complex, can be carried out more quickly, include more objects and study much more information.
Considering that the companies’ budgets are based on regulatory costs, regulatory costs are important in
calculating and analyzing deviations. The analysis of deviations plays the role of a certain “regulatory”
mechanism for management, since it shows how well or poorly the company is performing. A systematic
approach in management analysis makes it necessary to study factors taking into account their internal and
external relationships, interactions and hierarchy of subordination, which is achieved by systematizing factors.
A distinction is made between deterministic and stochastic factor systems. The creation of a deterministic factor
system means the representation of the event under study in the form of an algebraic sum, a quotient or an
increment of several factors that determine its size and are in functional dependence with it. One of the most
important methodological tasks of management analysis is the accurate measurement of the magnitude of the
influence of individual factors on the indicators under study. For this purpose, the following methods are used in
deterministic analysis: chain insertion method, absolute difference method, relative difference method, integral
method, logarithmic method, etc.
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I. GENERAL ANALYSIS

All events and processes of economic activity of companies are interconnected, interdependent and
mutually definable. One group of them directly, directly depends on each other, and the other group - indirectly.

Each event can be considered as a cause or effect. If in the process of analysis one or another indicator is
considered as the result of one or more reasons and is presented as an object of research, then in the study of
relationships it is called resultant indicators, and indicators that determine the behavior of the properties of the
resultant indicator are called factor indicators.

The chain insertion method is used to calculate the influence of factors for all types of deterministic factor
models (additional, multiplicative, multiple and combined). Therefore, the chain insertion method is used when
there is a functional relationship between the resultant indicators and the factors affecting them. The main
requirement for using this method (as well as methods of absolute and relative difference) is that at first the
influence of quantitative factors on the resultant indicator is determined, and then — of qualitative factors. The
essence of the chain insertion method is that in a chain of values of various factors, in which the value of all
links, that is, all factors, is planned, sequentially, in accordance with each individual factor and in turn, the actual
values of factors are taken and each calculation is subtracted from its previous calculation. The obtained
magnitude will be the influence of the given factor on the resultant indicator. To illustrate all of the above, let's
consider a particular example and take the numerical data from the ACCA management accounting examination
exercises (Task N332)

Table N1
Indicator Conditional Planne | factual | Deviation
designation d (+,-)
1. Total costs of materials, USD Q 25500 | 25839 +339
2 Output volume (unit) X 600 580 -20
3. Unit price of materials (1 kg), USD Y 17,0 16.5 -0,5
4.Material consumption per unit of production (kg) z 2,5 2.7 +0.2

In case of the chain insertion method we will have the following calculations:
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1. Xo*Yo*Z0=Qo Note: Os - show the planned indicators
2. X1* Yo*Zo=Q* 1s - show the factual indicators
3. X1* Y1*Zo=QU Primes — show the intermediate indicators

4. X1*Y1*Z1=Q1
I. Factor - Impact of changes in the output volume of products:
Xo*Yo*Z0=Qo

X1* Yo*Zo=Q!

A - Q'-Qu=580*17.0*25-600*17,0*2,5=-850 USD
I1. Factor - Impact of price changes per unit of material (1kg):

X1* Yo*Zo=Q*

Xi* Y1*Zo=Q!

A - Q1 -Q!'=580*16,5*25-580*17,0*2,5=-725USD

I11. Factor - Impact of material consumption changes per unit of production:
Xi* Y1*Zo=QU
X1*Y1*Z1=Q1
A= Q1-Q"=580*16,5*2,7-580*16,5*25=+1914 USD

FA_EA A FA - g50-725+1914 = + 339 USD

Absolute difference method is used to calculate value of the influence of individual factors on the result
indicator in deterministic factor analysis, only in case of multiplicative (Y=X1*X2*X3*...X,) and multiplicative-
aditional Y=(a-b)*c and Y=a*(b-c) type models. Indeed, its use is limited, however, due to simplicity of the
methodology, it is widely used when conducting managerial analysis.

According to the principle of the absolute difference method, in order to measure the magnitude of the
influence of a particular factor on the resultant indicator, it is necessary to find the difference between the actual
and the planned indicators of the given factor, first multiply the obtained magnitude by the actual indicators of
the factors preceding this factor and then by the planned indicators. When using this method, similar to the
principle of using the chain insertion method, the influence of quantitative factors on the resultant indicator is
determined first, and then of the qualitative ones. In addition, the calculation is simpler and more convenient,
each calculation already gives an answer to the question, whereas when using the chain insertion method to
measure the magnitude of the influence of each factor, two calculations were required.

To illustrate the above, use the data in Table N1, from which the influence of each factor is expressed as
follows by the formulas:

I Factor - Impact of changes in the output volume of products:
A, - (X1 —=Xo) *Yo* Zo =(580 — 600) * 17,0 * 2,5 = - 850 USD
1. Factor - Impact of price changes per unit of material (1kg):

iAz=( Y1—Yo) *X1*Zo=(16,5-17,0) *580 * 2,5 =- 725 USD
1. Factor - Impact of material consumption changes per unit of production:

A= (Z1— Zo) *X1* Y1= (2,7 - 2,5) * 580 * 16,5 = + 1 914 USD
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FA_EA FA FA - g50.725+1914 = + 339 USD

The integral method is used to measure the impact of factors in multiplicative, multiple and
multiplicative-aditive models. Its use allows to obtain more accurate results of the impact of factors than we get
when using chain insertion or absolute difference method, since as a result of the interaction of factors an
additional change in the resultant indicator joins not the last factor, but is evenly distributed between them.
Besides, when determining the influence of quantitative or qualitative factors on the average, their location does
not matter. To illustrate this, let's look at a specific example (Table N2) for factor analysis of the cost of products
sold.

Table N2
Indicators Conditional Planned Factual | Deviation
designation (+,-)
Cost of products sold, USD Q 107500 | 180000 | + 72500
Output volume (unit) X 250 400 +150
Selling price per unit of production, USD Y 430 450 +20

In the above example, the cost of the proucts sold Q is the function of to variables. In particular, it is the
product of the output volume (X) and the selling price per unit of production (Y). The above function is a type of
multiplicative model, since it is represented as two co-multipliers

Changes in the value of products sold during the reporting period can be represented as follows:

Q1— Qo = X1*Y1 - Xo*Yo
Changes in the resultant indicator can be represented as follows:
AQ="Qu-2Qy

In fact, the change in the resultant indicator during the reporting period is formed not by two, but by
three elements:

AQ=Q1-Qo=Xo+2X)*(Yo+2Y)-Xo* Yo
AQ=AX*Yo+AY*Xo+2 Xo* Yo
Let's enter the data from Table 2 in the above formula:
A Q=150 *430 + 20 * 250 + 150 *20 = 64 500 + 5 000 + 3 000 = 72 500 USD
As the calculation shows, the amount of sales increased by 64 500 USD, i.e. by change of the unit price
of the the sales - 5 000 USD, while as for the last item - 3 000 USD, it is the result of simultaneous action of
both factors, which is often called undistributed balance. The most common way to distribute is to evenly

distribute it on the both acting factorst. Therefore, the impact of the firnst factor will be equal to 66 000 US
dollars (64 500 + 1 500), while factor 2 is 6.500 USD (5000 + 1500).

The algorithm of calculation in case of two-factor model (Q =X *Y) will be as follows:
AQx=1/22 X(Yo+Y1) ; A Qy=1/22Y(Xo + Xu);
According to our example:
A Qy = 1/2 * 150(430 + 450) = 66 000 USD
A Qy = 1/2 * 20(250 + 400) = 6 500 USD

The algorithm of calculation in case of three -factor model (Q=X*Y * Z) will be as follows:
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AQx=1/22 X(Yo*Z1+ Y1*Zo) + 1/3 4 X*A Y*A Z;
AQy=1/22Y( Xo*Zi+ X1 *Zo) + 1132 X*A y*A 7.
AQ,=1/22Z( Xo*Yi+ X1*Yo) + 1/34 X*A Y*A 7,

If we include the data of Table N1 in the above formulas, then the impact of factors will have the
following values:

I. Factor - Impact of changes in the output volume of products:
TA -+ (-20)(17,0*2,7 + 16,5 *2.5) + 1/3 * (-20) * (-0,5) * 0.3 =-870,8 USD
1. Factor - Impact of price changes per unit of material (1kg):
A, =1/2*(-0.5) (600 * 2,7 + 580 * 2,5) + 1/3 * (-20) * (-0,5) * 0.3 = - 766,8 USD
I11.  Factor - Impact of material consumption changes per unit of production:
A = 1/2*(0,2)( 600 * 16,5+ 580 * 17,0) + 1/3 * (-20) * (-0,5) * 0.3 =+1976,6 USD

TA_EAFA XA, - _8708-766,8 +1976,6 =339 USD

Compared to the integral integral method the logarithmic method provides higher accuracy of
calculations. If, as a result of the interaction of factors when using the integral method, additional changes in the
resultant indicator are distributed evenly among the acting factors, under the logarithmic method, the result of
the joint action of factors at the level of the resultant indicator is distributed in proportion to the specific weight
of the isolated impact of each individual factor.

As we have already mentioned above, the methodology of using traditional methods of economic
analysis in deterministic factor analysis (chain insertion method, absolute difference method, relative difference
method) requires to determine first quantitative and then qualitative factors.

If their places are shifted, then the value of the impact of specific factors will also change. Such changes
(by shifting the places of factors) do not relate to the value of the impact of factors when using integral and
logarithmic methods. To illustrate this, let’s consider an example based on the change of location of quantitative
and qualitative factors (the 2" and the 3" factors) provided by usin Table N1

According to the data of Table N1, before changing the location, |, the impact of the change of factor 2
(Impact of price changes per unit of material (1kg)), by the absolute difference method and the integral
method, respectively, is equal to:

A, = (Y1-Yo) *X1* Z o= (16,5 17,0) * 580 * 2,5 = - 725 USD
+A, =AY (XoZ 1 + X1Z0) + LIBAX AYAZ = _ 7668 USD

Data for factor analysis of the total cost of materials

Table N3
Indicators Conditional | Planned | Factual | Deviation
designation (+,-)
1. Total cost of materials, USD Q 25500 25839 +339
2. Output volume, unit X 600 580 -20
3.Material consumption per unit of production (kg) Y 2.5 2,7 +0,2
4. Material unit price (1kg.) USD Z 17,0 16,5 -0,5

By the data of Table N3, after changing location, the impact of the 3™ Factor (Impact of material
consumption changes per unit of production) by the absolute difference method and the integral method,
respectively, is equal to:

+8 3= (Z1 - Zo)* X1* Y1=-0,5*580 * 2,7 = - 783 USD

+A 3=15 A 7 (XoY1 + X1 Zo) + 13A X AYAZ = 766 8 USD
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Comment:

a) Under the absolute difference method, the impact of quantitative factor has changed (-725 USD
changed to -783 USD);

b) Under the integral method, the impact of quantitative factor has remained unchanged (766,8 USD).

As the calculation shows, by changing the locations of factors a magnitude of their impact has changed
when using the absolute difference method, and has remained unchanged in case of the integral method
One of the basic goals of the calculations by regulatory costs in the ACCA Management Accounting is
to determine accurately and analyze the values of total deviations of materials, labor costs and variable overhead
costs and the influence of factors affecting them.
So, for example, according to ACCA, there are two reasons for the deviation of material costs:
- Difference in purchase price;
- Difference in the amount of material used.

The total deviation of materials is the difference (difference):

between the normative cost of the material required for actual production and the actual cost of the direct
material.

Material price deviation = (actual purchase quantity * actual price) — (actual purchase quantity *
normative price);

Deviation from the use of materials = (number of materials actually used * normative price) - —
normative quantity of materials used for actual production * normative price);

or,

(1) actual quantity * actual price

Deviation in price (difference between lines (1) and (2))
(2) actual quantity * regulatory price
Deviation in use (difference between lines (2) and (3))
(3) regulatory quantity * regulatory price (sum of the deviations in price and use)

Note:

In our opinion, in order to better analyze the total deviation, it would be advisable to subtract the second
item from the first (i.e., we need to subtract the actual cost of direct material from the regulatory cost of material
required for actual production). If the difference is a positive number, it ,rans that we have an overspending, i.e.
an unfavorable deviation and vice versa, if the difference is a negative number, it means that we have economy,
that is, a favorable deviation.

Let’s consider the 3™ illustrative example given in the studying text of calculations by regulatory costs
in the ACCA Management Accounting and, give proper comment

The following data relate to the production of X product:

Extract from the X product regulatory costs accounting card

Direct materials (40 sq.m. * $ 5,30 per sq.m.) $212

Actual results of consumption of direct materials:

1000 units were produced and 39 000 sq.m. material was used, valued as $210.600

Required:

To calculate the total deviation of materials for a given period, as well as deviations in the prices and use
of materials for the X product.

Solution:
Actual quantity * $ 210600
Actual price Deviation in price $3900

Actual quantity *

Regulatory price

39000 *$5.30 $ 206 700
Deviation in use $5300

Regulatory quantity *

Regulatory quantity for actual production

1000 *40*$5.30 $212 000
Total deviation $1400

Let’s solve the 3 illustrative task using the method of absolute difference and integral method. (Note:
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planned and actual production data of X product coincide to each other).

Solution with absolute difference method:

Table N3
Indicators Conditional Deviation
. . Planned | Factual

designation (+,-)
1. Total cost of materials, USD Q 212000 |2100 -1 400
2. Output volume, unit X 1000 1000 0
3. Material unit price (1kg.) USD Y 5.3 5.4 +0.1
4. Material consumption per unit of production (kg) Z 40 39 -1

Since both indicators participating in the calculation of the total deviation of materials are calculated
based on the actual volume of production, when using the absolute difference method, in the three-factor model
(Q = X *Y * Z), the magnitude of the impact of the first factor is actually ignored (i.e. the magnitude of the
impact is zero), and the sum of the influences of the 2" and the 3 factors should give a total deviation of fhe
matrllas

Total deviation =1 000 * 5.4 * 39 — 1 000 * 5.3 * 40 = 210 600 — 212 000 = 1 400 USD (Favorable
deviation).

a) Factor - Impact of changes in the output volume of products:

A | = (X1 - Xo) *Yo* Zo =(1 000 — 1 000) * 5,3 * 40 = 0 USD
b) Factor - Impact of price changes per unit of material (1kg):
tA, =(Y1-Yo) *X1* Zo = (5,4 -5,3) *1 000 * 40 = 4 000 USD (Unfavorable deviation);
c¢) factor - Impact of material consumption changes per unit of production:
A= (Z1—Zo) * X1* Y1=(39 —40) * 1 000* 5,4 = - 5 400 USD (Favorable deviation).
Total deviation =4 000 — 5 400 = -1 400 USD (Unfavorable deviation)
Solution with integral method:

a) Factor - Impact of changes in the output volume of products:

AQy =1/2 A X(Yo *Z1 + Y1 *Zo) + 1/3 A X*A Y*A 7=0 (planned and actual volumes of production
coincide)

b) Factor - Impact of price changes per unit of material (1kg):

AQy=1/22Y( Xo*Z1+ X1*Zo) + 1/3 A X*A Y*A 7=
|= 1/2*(0,1) (1 000 * 39 + 1 000 * 40) + 1/3* (0) * (0.1) *(-1) =
+ 3 950 USD (Unfavorable deviation);

c) Factor - Impact of material consumption changes per unit of production:
AQ,=1/28Z (Xo*Y1+ X1*Yo) + 1/34 X*A y*A 7 =
1/2*(-1)(1000*5,4+1 000 *5,3) + 1/3* (0) * (0,1) * (-1) =-5 350 USD (Favorable deviation);
Total deviation 3950 — 5350 =-1400 USD (Favorable deviation);

Comment: The magnitude of the impact of factors by using the chain insertion and relative difference
methods is received the same as in case of use of the absolute difference method). In other words, the magnitude
of the influence of factors determined by the main working methods of economic analysis does not coincide with
the data obtained according to the study text of the calculation of regulatory costs in the ACCA management
accounting and the methodology used in the examination exercises, both by the factor analysis of deviations in
material and labor costs, as well as by analysis of deviations in variable overhead costs. Moreover, the
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magnitude of the influence of factors determined by Integral and logarithmic methods is also different.

A certain question arises - which method of determining the factors of influence should we rely on? Or,
why there is a difference in the magnitude of the influence of factors!? In our opinion, it will be more accurate if
we rely on the values of the influence of factors calculated by Integral and logarithmic methods. However, to
determine the magnitude of the influence of factors, the main thing, depending on the condition of the task, is to
correctly compile an analytical table, and then, by which way we solve the task, it depends on us or on the
condition of the task. We think that this approach is simpler to explain and understand than what is offered by
the study text on calculation of regulatory costs in ACCA management accounting.

1. CONCLUSION

A need to solve complex economic tasks at the modern stage of development of a market economy has
become a powerful incentive for the use of mathematical modeling in economic analysis.

The article discusses the advantages and disadvantages of different methods (chain insertion method,
absolute difference method, relative difference method, integral and logarithmic method) used for determining
the magnitude of the influence of individual factors on the study indicator.

When using separate methods (chain method, absolute difference method, relative difference method), the
influence of quantitative factors on the resultant factors indicators is determined initially (in sequence), and
later - qualitative. When using integral and logarithmic methods, the magnitude of the influence of quantitative
and qualitative factors on the relative indicator does not change depending on their location.

The integral method is used to measure the impact of factors in multiplicative, multiple and
multiplicative-aditive models. Its use allows obtaining more accurate results of the impact of factors than we get
when using chain insertion or absolute difference method, since as a result of the interaction of factors an
additional change in the resultant indicator joins not the last factor, but is evenly distributed between them.

Compared to the integral integral method the logarithmic method provides higher accuracy of
calculations. If, as a result of the interaction of factors when using the integral method, additional changes in the
resultant indicator are distributed evenly among the acting factors, under the logarithmic method, the result of
the joint action of factors at the level of the resultant indicator is distributed in proportion to the specific weight
of the isolated impact of each individual factor.

The magnitude of the influence of factors determined by the main working methods of economic analysis
does not coincide with the data obtained according to the study text of the calculation of regulatory costs in the
ACCA management accounting and the methodology used in the examination exercises (magnitude of the
influence of factors determined by Integral and logarithmic methods is also different).

In our opinion, it will be more accurate if we rely on the values of the influence of factors calculated by
Integral and logarithmic methods. However, to determine the magnitude of the influence of factors, the main
thing, depending on the condition of the task, is to correctly compile an analytical table, and then, by which way
we solve the task, it depends on us or on the condition of the task. We think that this approach is simpler to
explain and understand than what is offered by the study text on calculation of regulatory costs in the ACCA
management accounting.

I11. REFERENCES

=

ACCA Management accounting (MA/FMA), Kaplan Limited, 2018;

Jikia, M. (2019).some Aspects of Improving the Methodology of Economic Analysis. Ecoforum Journal 8 (1);

3. Jikia.M., Kharabadze. E. (2018). Evaluation an Analysis of the rational structure of sources for assets formation. Archives of Business
Research 6 (7);

4.  Kharabadze, E., Jikia.M(2018).Determining relevant an alternative costs while decision making. International Journal of Social
Science and Economic Research 3 (5).

5. Management and Economics 7(2) 25-28.

6.  Jikia,. Jikia, M., Kharabadze, E. (2018). Analyzing decisions under inflation. International Journal of Advances in M., Kharabadze, E.
(2018) Certain aspects of account receivable and payable analysis. Archives of Business Research 6(6)

7. Jikia, M., (2017). Reserves of cost reduction of goods in the production of essential oils in Georgia. International Journal of Social
Science and Economic Research 2(8)

8. Jikia, M., (2019). PECULIARITIES AND ADVANTAGES OF THE COST CALCULATION METHOD ACCORDING TO THE
TYPES OF ACTIVITES. Ecoforum Journal 8(2).

9.  Gelaschwili, S., Nastansky, A., (2009). Development of the banking sector in Georgia.

10. Mikeladze, G., Gelashvili, S., (2016). Gradualistic strategy of transition to market economy. Theoretical and Applied Economics 23
(4), 237-242.

11. Gelashvili, S., Abesaze, N., Abesadze, O., (2015). Expected Trends in Trade Relations Between Georgia and the European Union.
Folia Pomeranae Universitatis Technologiae Stetinensis. Oeconomica, 37-46

12. Gelashvili S., (2017). Comparative Analysis of Economic Growth Rates for Post-Soviet Countries. International Journal of Arts &
Sciences 10 (1), 525-534.

13. Gelashvili, S., Atanelishvili, T., (2016). BANK SYSTEM EVOLUTION IN GEORGIA. International Journal of Arts & Sciences 9

3,1

N


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

[Volume 12, Issue 2(31), 2023]

Gechbaia, B., Kharaishvili, E., Mushkudiani, Z., (2019). The trends of producing agro-food products and export innovative marketing
strategy in Georgia. Economics. Ecology. Socium. Vol., 3, Issue 3.

Kharaishvili, E., (2016). Small Farm Diversification Opportunities in Viticulture-Winemaking sector in Georgia. International Journal
of Social, Behavioral, Educational, Economic, Business.

Kharaishvili, E., Erkomaishvili, G., Chavleishvili, M. (2015). Problems faced by the agricultural sector and agribusiness development
strategy in Georgia, International Science Index 107. International Journal of Social, Behavioral, Educational, Economic and
Management Engineering. Volume 9, Issue 11.

Kharaishvili, E., (2011). Problems of Competition and Competitiveness in Agro-Food Products Sector in Georgia. Universali, Thilisi.
Kharaishvili, E., (2015). Farm diversification and the corresponding policy for its implementation in Georgia, World Academy of
Science, Engineering and Technology. International Journal of Social, Education, Economics and Management Engineering. Vol., 9.
Issue 5.

Kharaishvili, E., (2018). The Impact of Preferential Agro Credit on the Development of Agribusiness in Georgia. Ecoforum Journal 7
).

Kharaishvili, E., Gechbaia, B., Mamuladze, G., (2018). Vegetable market competitive advantages of Georgian product and
competition challenges. Innovative Marketing 14 (3), 8-16.

Kharaishvili, E., Chavleishvili, M., Natsvaladze, M., (2014). Trends and prospects for the development of Georgian wine market.
International Journal of Economics and Management Engineering 8 (10).

Gvelesiani, R., (2019). The problem of making optimal decisions on the implementation of economic policy objectives. 2nd
International Conference on Business, Management& Economics, Vienna.

Gvelesiani, R., (2015). The Influence of Interest Groups on Economic Policy and Its Contradictory Results. Journal of Academy of
Business and Economics, IABE 15 (2), 35-40.

Gvelesiani, R., (2020). FORMATION OF THE INNOVATIVE ENTERPRENEURSHIP CULTURE: CAPABILITIES AND
PROBLEMS. Ecoforum Journal 9 (1).

Gvelesiani, R., (2020). CONTRADICTIONS OF PUBLIC VALUES-ORIGIN OF CONFLICT OF INTERESTS. Ecoforum Journal 9
2).

Kakulia, N., Zhgenti, N., (2019). Institutional Determinants of Economic Growth in Georgia and in Other Post-Communist
Economies. World Academy of Science, Engineering and Technology International Journal.

Kakulia, N., Lazarashvili, T., (2019). Institutional transformation and its challenges in Georgia. Ivane Javakhishvili Thilisi State
University Press.

Kakulia, N., (2018). Methodological aspects of assessing the functioning of institutes. Ivane Javakhishvili Thilisi State University
Press.


http://scholar.google.com/scholar_url?url=http%3A%2F%2Fwww.ees-journal.com%2Findex.php%2Fjournal%2Farticle%2Fview%2F107&hl=en&sa=T&ei=zD1_YMK6FtrSsQKUwprwBg&scisig=AAGBfm1Z1Il4hXbDaIFWS3YutFdvHQXa3g&nossl=1&ws=1536x756&at=
http://scholar.google.com/scholar_url?url=http%3A%2F%2Fwww.ees-journal.com%2Findex.php%2Fjournal%2Farticle%2Fview%2F107&hl=en&sa=T&ei=zD1_YMK6FtrSsQKUwprwBg&scisig=AAGBfm1Z1Il4hXbDaIFWS3YutFdvHQXa3g&nossl=1&ws=1536x756&at=
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
http://scholar.google.com/scholar_url?url=http%3A%2F%2Feprints.tsu.ge%2Fid%2Feprint%2F1594&hl=en&sa=T&ei=cE-AYNLqHqTLsQLIx4PACg&scisig=AAGBfm1_8p2Q_eV-Fh29mTf_BMukvqjp_A&nossl=1&ws=1536x756&at=
http://scholar.google.com/scholar_url?url=http%3A%2F%2Feprints.tsu.ge%2Fid%2Feprint%2F1594&hl=en&sa=T&ei=cE-AYNLqHqTLsQLIx4PACg&scisig=AAGBfm1_8p2Q_eV-Fh29mTf_BMukvqjp_A&nossl=1&ws=1536x756&at=
javascript:void(0)
http://scholar.google.com/scholar_url?url=https%3A%2F%2Fwww.dpublication.com%2Fwp-content%2Fuploads%2F2019%2F06%2F61-971-ICBME22.pdf&hl=en&sa=T&ei=YPV9YKHRKdrSsQKUwprwBg&scisig=AAGBfm021CJp47jBX1dR92Hd8lAwQo_QBw&nossl=1&ws=1536x725&at=
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=VqDO1WcAAAAJ&citation_for_view=VqDO1WcAAAAJ:Tyk-4Ss8FVUC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=VqDO1WcAAAAJ&citation_for_view=VqDO1WcAAAAJ:Tyk-4Ss8FVUC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=VqDO1WcAAAAJ&citation_for_view=VqDO1WcAAAAJ:_FxGoFyzp5QC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=VqDO1WcAAAAJ&citation_for_view=VqDO1WcAAAAJ:Se3iqnhoufwC

