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THE ALGORITHM OF ANALYSIS OF AGRICULTURAL RISKS UNDER INFLUENCE
OF INCOMPLETE INFORMATION ABOUT THEIR PARAMETERS

Abstract. The risk analysis algorithms, which are offered by domestic scientists for Ukrainian
farmers, are limited in use and are often obsolete. The situation in agriculture of Ukraine changes quick-
ly enough —new agricultural machinery and new technologies appears, this requires a new management.

At the same time, the use of approved decision support systems and risk analysis software sys-
tems tested in developed countries is not possible in Ukraine. This is due to the lack of accompanying
information providing.

The databases on factors influencing risk are absent both at the national level and at the regional
level in Ukraine. Today, the creation of such databases does not solve the problem, as the necessary
precondition of modern software systems for risk analysis is the availability of data covering significant
time period.

Thus, the problem of the development of algorithm for such an economic-mathematical model
of information processing that would be able to work effectively under the condition of a lack of data on
factors influencing risks needed for the effective use in the agricultural sector of Ukraine became a topi-
cal issue. The developed algorithm of the economic-mathematical model of the system of risk analysis
involves the replenishment of the required amount of information by an expert in the field of agriculture
and the subsequent automatic operation of the software complex.

The factor of incompleteness of information complicates the work of decision support system,
extends the time of information processing.

In the course of the research it is suggested to use both the analytical approach and the simulation
model for the formation of the algorithm. The appropriateness of choosing one or another method is
determined by the availability of the required amount of reliable primary statistical information. Reduc-
ing the time of the task is facilitated by the formation of library working arrays, which is accumulated
during the operation of the automatic risk analysis system.

The pilot test of the suggested algorithm of the economic and mathematical model of the system
for decision support and risk analysis for the cases of incomplete data on their parameters for Ukrainian
farms, which grow grains and leguminous crops, allowed to get the first practical results. As a result of
risk analysis the biggest risk for farms which grow grains and leguminous crops is identified, namely,
the reduction of sales volumes, while the smallest risk, the impact of which was overestimated by scien-
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tists before, is a reduction in the price for products of these farms. Thus, the efficiency of the proposed
algorithm of decision support system is proved.

Keywords: system of decision making support, risk analysis algorithm, economic and mathe-
matical model, program complex, imitation design.
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AJI'OPUTM AHAJIIBY CLIbCBKOI'OCHHOJAPCHKHUX PU3UKIB 1P HENOBHIN
IHOOPMAILII ITPO IX ITAPAMETPH

AHoTAalisl. ANITOPUTMH aHATI3y PH3HKIB, 3aIIPOIIOHOBAH] BITYN3HIHUM BYCHUMH JIIS YKpAiHCh-
KUX arpOBUPOOHHUKIB MalOTh OOMEXKEHE 3aCTOCYBAHHS 1 €, 4acTO-TYCTO, 3aCTapUIMMHU. A CUTYyalis B
CUTBCBKOMY TOCIIOJIAPCTBI YKPaiHU 3MIHIOETHCS JOCHTH IIIBUJIKO — IIPUXO/ISATh HOBA TEXHIKH 1 HOBI TE€X-
HOJIOTi, SIKI BAMAararoTb HOBOI'O MEHEKMEHTY, 30KpeMa, aHaJi3y pPU3HKIB.

VY Toif ke yac, BUKOPUCTaHHS anpoOOBaHUX B PO3BHMHEHMX KpaiHaX CUCTEM IiITPUMKH IPHIH-
ATTA PILLIEHb Ta MIPOrPaMHUX KOMIUIEKCIB aHAIi3y PU3MKIB B YKpaiHi € HeMOXIuBUM. Lle 00yMoBieHO
BIZICYTHICTIO CYIPOBOKYBaJIbHOTO 1H(OpMarlliiiHoro 3ade3neueHHs. basu nanux 3a ¢axropamu, 110
BIUIMBAIOTh HAa PU3MK, B YKpaiHi BIICYTHI SIK Ha 3arajlbHO/IEPKaBHOMY PiBHI, TaK 1 Ha periOHaAJIbHOMY
piBH1. CTBOpPEHHS CbOTOJHI TaKUX 0a3 JaHWX HE BUPIIIYE MIPOOIEMH, OCKUIBKA YMOBOIO poOOTH cydac-
HUX 3aX1JJHUX IPOrpaMHUX KOMIUIEKCIB aHaJli3y PU3HKIB € HAsBHICTb JJAHUX 33 3HAYHI IPOMIXKKH 4acy.

Tomy crana akTyaJbHOIO MpoOieMa pO3pOOKH aJITOPUTMY TaKOi eKOHOMIKO-MaTeMaTHIHOT MO-
neni o6poOku iH(popmartii, sika 6 Moria eheKTUBHO MPALtOBaTH MPU YMOBI HECTadi IaHUX MO (aKTo-
paM BIUIMBY Ha PU3HKU JUIsl BAKOPHCTAHHS B CUIbCHKOTOCHIOAAPCHKIN rany3i Y KpaiHu.

Po3pobenuii anropuT™M €KOHOMIKO-MAaTeMaTUYHOI MOJIENI CHCTEMH aHalli3y pPU3MKIB mepeada-
Yae MONOBHEHHS MOTPIOHOTO 00CsTy 1H(POPMALT eKCIIEPTOM B Taily3i CUIbCHKOTO FOCHOAApCTBA 1 1ojia-
JbILIY aBTOMATUYHY POOOTY IMPOrPaMHOTO KOMILIEKCY.

@akTop HEMOBHOTH iH(OpMAIl YCKIAIHIOE POOOTY CHCTEMU MIITPHUMKH TPUHHSTTS PillIeHb,
MOZIOBXKYE Yac 00poOKu iHpopMartii.

B xoni nocnimxenns st GoOpMyBaHHS alrTOPUTMY 3alPOITOHOBAHO 3aCTOCOBYBATH K aHAITH-
YHUW MiAXiA, TaK 1 METOJ IMITaIliifHOro MojaentoBaHHs. [oKaXYMKOM AONUTBHOCTI BHOOPY TOTO 4H
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IHIIIOTO METO/TY € HasIBHICTh MOTPIOHOTO 00CATY JOCTOBIPHOI MEPBUHHOI CTATUCTUYHOI 1H(pOpMAIIii.

3MEHIIICHHS Yacy BUKOHAHHS 3a/1a4i TOJIETITYEThCs (hOpMYyBaHHSAM 010J1i0TeKH poOOUNX MacH-
BiB, 5IKa HAKOTIMIYETHCS ITiJ] 4ac POOOTH aBTOMAaTHYHOI CHCTEMH aHAII3y PU3HKIB.

[TinoTHe BUIIPOOYBaHHSI 3aIPOIIOHOBAHOTO AITOPUTMY €KOHOMIKO-MAaTeMaTUYHOI MOJIEII CHUC-
TEeMHU TIATPUMKH MPUAHATTS PIlICHb Ta aHaTi3y PU3MKIB 32 HEMOBHUX JAHMX IO iX Mapamerpax s
(bepMepChKUX rocroapcTB YKpaiHu, 1110 BUPOIIYIOTh 3€PHOBI Ta 3epHOO00O0BI KYJIBTYPH, JTO3BOJIHIIO
OTPUMATH TEPIIi NPAKTUYHI PE3yJIbTATH.

3a pe3ynpTaTaMy aHali3y PU3MKIB BKa3aHO HA HAHOLIBIINN PU3UK IS (EpPMEPCHKHX TOCIO-
JIapCTB, 10 BUPOIIYIOTH 3€PHOBI Ta 3¢pHOO000BI KYJIBTYpH, a caMe Ha 3MEHIIICHHsT 00CSTIB peaizarii
MPOJYKIIIT 1 Ha HAMMEHIIMK PU3UK, BIUIMB SIKOTO MPAKTUKAMH J0 OTPUMAHHS PE3YJIbTATIB aHAII3Y pH-
3WKiB TIEPEOLUTBIITYBABCS — 1€ 3MEHIIICHHS I[IHMA Ha MPOYKITIF0 BKa3aHUX (hepMEPCHKUX TOCTIOIAPCTB.

TakuMm 4WHOM, JTOBeAECHO e(pEKTUBHICTH 3aIPONIOHOBAHOTO AITOPUTMY CHCTEMH IiITPHUMKH
TPUIHATTS PIlLICHb.

KrouoBi ci1oBa: cucrema miaATPUMKY TPUHHATTS PillIeHb, aHANI3 PU3HKIB, alTOPUTM, €KOHOMi-
KO-MaTeMaThuyHa MOJIENb, IPOTPAMHUN KOMITJIEKC, IMITAIlIiiHE MOJCITIOBAHHSI.

®opmyn: 0; puc.: 1; Tabmn.: 1; 616m1.: 19.
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AJITOPUTM AHAJIN3A CEJIbCKOXO3SMCTBEHHBIX PUCKOB ITPU HEIOJIHOM
NHO®OPMALIUA Ob UX TAPAMETPAX

AHHOTanMsA. AJITOPUTMBI aHAJIM3a PUCKOB, NPENJIOKEHHBIE OTEYECTBEHHBIM YUEHBIMHU JUIS
YKPAWHCKUX arporpou3BOAMUTENEH UMEIOT OTPAHNYEHHOE PUMEHEHHE U, YacTo, SIBJISIOTCS MOpPaJib-
HO YCTapeBIIMMHU. A CUTyallUsl B CEIbCKOM XO3sIiicTBE YKpauHbl U3MEHSETCS] JOCTATOYHO OBICTPO —
MIPUXOJAT HOBAsi TEXHUKA U HOBBIE TEXHOJIOIUH, KOTOPbIE TPEOYIOT HOBOI'O MEHEIKMEHTA, B YACTHO-
CTH, aHaJIN3a PUCKOB. B TO e BpeMs, HCIOJIb30BaHKe alpOOMPOBAHHBIX B PA3BUTHIX CTPAHAX CUCTEM
MOJICP>KKH TPUHATHSI PEIIEHUH U MIPOrpaMMHBIX KOMIUIEKCOB aHAJIM3a PUCKOB B YKpauHe SBISIETCS
HEBO3MOXHBIM. DTO 00YCIIOBIEHO OTCYTCTBHEM COIYTCTBYIOILETO MH(OPMALIMOHHOTO 00eCIIeUeHHUSI.
ba3bl naHHBIX 1O (haKTOpaM, KOTOpPbIE BIMSIIOT HA PUCK B YKpauHE OTCYTCTBYIOT KakK Ha OOLIerocy-
JApCTBEHHOM, TaK M Ha perHOHAJIbHOM ypoBHeE. Co3/1aHe Cero/Hs Takux 0a3 JaHHBIX HE pa3pelaet
pobJieMy, MOCKOJIbKY YCJIOBUEM pabOThl COBPEMEHHBIX 3alaJHbIX MPOrPaMMHBIX KOMILJIEKCOB aHa-
JIM3a PUCKOB SIBJISIETCS HAJIMYME JAHHBIX 3@ 3HAYUTEIIbHBIE IPOMEXYTKH BPEMEHHU.
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B xone uccnenoBanus it (GOPMUPOBAHISI AJITOPUTMA MPEITIOKEHO TIPUMEHSTh KaK aHATHTH-
YEeCKHi MOJXOJ, TaK U METOJ MMHUTAIIMOHHOrO MojenupoBaHus. [lokazatenem 1enecooOpa3HOCTH
BBIOOpA TOTO WM JPYTrOTO METOMA SIBJISICTCS HAIMYHE HEOOXOIUMOro o0beMa JOCTOBEPHOH NepBUY-
HOM CTaTUCTHYECKON MH(POPMAITUH.

[TnsioTHOE UCTIBITaHUE MPEJIOKEHHOTO AITOPUTMA SKOHOMUKO-MATEMaTHYECKON MOJEIH CU-
CTEMbI NOJIEPKKH MPUHATHS PEUICHU U aHAIM3a PUCKOB IIPHU HETMOJIHBIX JAHHBIX IO UX MapameT-
pam st hepMepCKUX XO03SMCTB YKpauHbl, KOTOPHIC BRIPAIIMBAIOT 36PHOBBIC 1 36PHOOOOOBBIC KYJIb-
TYpBbI, O3BOJIWJIO MOTYYUTh NIEPBBIEC MPAKTUYECKUE PE3YJIbTAThl. B pe3ynpraTe aHanus3a puCcKOB yKa-
3aHO Ha HAWOOJBIHMNA PHUCK U (DEPMEPCKUX XO3SIHMCTB, KOTOPBIC BHIPAIIUBAIOT 3€PHOBBIC U 3E€PHO-
0000BBIE KYIBTYphl, @ UIMEHHO Ha YMEHbIICHHE 00HEMOB pealIn3allii MPOIYKIIMU, 1 Ha HAMMEHBIINN
PHUCK, BIMSIHAE KOTOPOTO MPAKTUKAMH K MOJIYYEHHUIO PE3yJbTaTOB aHAIM3a PUCKOB IPEYBEINYMBA-
JIOCh — 3TO YMEHbIICHHE IIEHbl Ha TPOAYKIIMIO YKa3aHHBIX (epMepCKUX X03sicTB. TakuM o0pazom,
nokazaHa 3 PEeKTHBHOCTH MPEIIOKEHHOTO JITOPUTMA CHCTEMBI TIOJICPIKKH IPHHSTHS PEIIICHUH.

KiroueBble cjioBa: crucreMa MOAJEPKKH NPHUHIATHUS PEUICHUM, aHAU3 PUCKOB, alTOPUTM,
SKOHOMHKO-MaTeMaTH4eCKasi MOJIeJIb, TPOrPaMMHBIN KOMILJIEKC, UMUTALIMOHHOE MOJIEJIMPOBAHUE.

®opmyn: 0; puc.: 1; Tabm.: 1; 6ubm.: 19.

Introduction. Ukrainian agriculture assimilates western agrotechnologies, modern
agricultural techniques and innovations, which greatly increase efficiency and reduce losses. The
latest technologies also require the management of agricultural producers. One of the tools for
effective management is the decision support system. Risk analysis is an indispensable element of
such systems, because agriculture is riskier than other areas of human activity. However, despite the
considerable efforts of stakeholders, nowadays the state of the information support of decision support
systems (DSS) in agriculture of Ukraine is extremely unsatisfactory. The analysis of the risks of any
business decisions should be based on the risk factors database. Such databases, available in
developed countries, store information that has accumulated even not for years, but for decades both
at the national level and at the level of the administrative districts of the specified countries. The only
Ukrainian database that meets these requirements is a database of weather-related factors, information
on which was accumulated for many decades. Unfortunately, there are no other databases on the
factors affecting agricultural risks in Ukraine, both at the national level and at the regional level.
Therefore, the analysis of risks in the field of agriculture, the forecasts based on this analysis are
based either on the intuition and experience of the head of the holding, of the company, the state
institution, or on the incomplete, fragmented data or data, the objectivity of which is not guaranteed.
This greatly reduces the reliability of the results of economic analysis, reduces the accuracy of the
forecast, which leads to an increase in losses and, accordingly, to an increase in overhead costs for the
products of agricultural producers.

Since, unlike developed countries, Ukraine has no risk-based databases, therefore the use of
widely used in developed countries automated information systems for risk analysis of known
developers and proven decision support systems without a radical change in their algorithms is
impossible in Ukraine. Numerous attempts made by Western companies- developers of software
systems for the DSS, analysis of agricultural risks- to enter Ukrainian market were unsuccessful.

The situation is complicated by the fact that practitioners, who require these forecats and
taking into account risks, tend to have a low overall competency in the field of economics and
computer science. This imposes additional requirements both on the interface of the relevant software
tools and on the dialog system, in the case of a lack of data, to replenish the information sources by
expert assessments. These are the attempts to replenish information sources by the experts’
assessments that may lead to the subjectivity of the analysis results, an increase in the irrelevance of
risk assessments, and the unreliability of decision support systems.

Analysis of research and problem statement. were The scientific works of Vitlinskyi V.V.,
Verchenko P.1., Sihal A.V., Nakonechnyi S.I. [1], Donets L.I. [2], Yastremskyi O.l. [3], Skrypnyk
A.V. and Shevchuk Yu.V. [4], etc. [5, 6, 7, 8] were devoted to the risks of the agricultural-economic
sector of Ukraine. Unfortunately, the suggest economic-mathematical models are either limited in
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scope, or their application is impossible due to incomplete information on the factors that determine
risks.

The problem is that modern life brings new realities that complicate the established process of
agricultural risks forecasting. According to current conditions and methods of agricultural activities,
new types of risks become significant. For example, this is the risk of reducing soil fertility, due to not
only the failure in crop rotation, but also to the failure to bring the required amount of mineral and
organic fertilizers in the past periods and non-compliance with other measures necessary to preserve
the soil. «Saving» money for such works can not only reduce the soil fertility, but, even, reduce the
cost of agricultural land, or even to depreciate them completely. In particular, this effect is described
in the work of Hrabak N.Kh. [9]. Therefore, the economic activity on land, the information regarding
the previous economic activity on which is absent, has an increased risk [9].

Not only Ukrainian scientists, but also scientists from other countries are involved in risks
analysis, in particular, the well-known work of Boehm B. [10] became fundamental. The works of
such scientists as Tang K. [11], Troccoli A., Harrison M., Anderson David L.T., Simon J. Mason [12],
Nitsenko V., Mardani A. [13; 14] and others are devoted to the detailed development of mathematical
models for the analysis of weather-climatic risk. The proposed algorithms and methods of risk
analysis can not be recommended for wide use in Ukrainian realities. The reason is the inaccessibility
of information resources required by the proposed risk forecasting tools to a wide range of
practitioners.

In developed countries, the effective programs for calculating risks, taking into account the
impact of risks on economic activities, are in use for the long time. For example, the Decision Impact
Analysis System, developed by Decision Support Systems, can not only estimate the weight ratios of
each type of risk, but also to suggest the best strategy with the option of an interactive version of the
options for such a strategy [15]. However, this program is complemented by a database of probable
risks and relevant statistical information on each type of risk, not only at the global, but also at the
regional level. That is, all modern, widely used in developed countries, automated risk forecasting
information systems, decision support systems use databases on risk factors that have been
accumulated and systematized for many decades.

The given information points to the complexity of the widespread use of the developments of
Ukrainian scientists in area of the DSS on the current stage of agribusiness development and, at the
same time, to the inability to use the DSS of developed countries in Ukraine without their significant
modification.

Unsolved aspect of the problem. A detailed elaboration of the algorithm of the economic and
mathematical model of information processing, capable of being used in the presence of incomplete
information on the factors influencing risks, the formation of the databases on the factors of risk and
the interaction of individual software blocks remain outside of the scope of our research. Work on the
creation of databases on the factors influencing risk requires significant funding and is possible only
in case of the involvement of the investor and the promotion of public investment.

The purpose of the article is the development of the algorithm of the economic-mathematical
model of information processing, capable of being used under incomplete information on the factors
influencing the risks of effective Ukrainian SSR for the needs of agriculture.

Research results. The algorithm for processing incomplete information on risk parameters is
suggested to be compose of such stages.

1. An expert in a subject area formulates the widest list of parameters and factors that can
affect each specific type of risk.

2. These parameters form a vector of influence on risk. The vector of exposure to risk can be
of the simplest, linear, or multidimensional nature. The model for risk effects vector is proposed by
the expert in the subject area.

3. The automated system, based on the data on the parameters, checks the adequacy of the risk
description suggested by the expert. For this, «instantaneous» values of these parameters will suffice.
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4. The outcome of the processing of the adequacy of the risk description is to accept or to
reject the mathematic identity of the risk vector of risk influencers proposed by the expert in the
subject area and established as a result of verification of the available values of these parameters.

5. The expert checks the outcomes of the processing of the adequacy of the risk description. If
the expert verifies the results of the processing — this stage is considered as completed, and if no —
the stages 3—5 are automatically repeated.

6. The completion of the processing of the adequacy of the risk description means that you can
proceed to the stage of mathematical processing and risk analysis. At this stage, the impact of the
expert from agriculture on further analysis is excluded. And a specialist in the field of economics and
mathematical modeling forms and adapts algorithms to take care of the task. This allows to abstract
from the subject field and to objectivize the solution of the problem.

7. The economic-mathematical model of each particular risk is formed.

8. The adequacy of the parameters of the risk vector used for the economic-mathematical
model is determined.

9. The accuracy of the results of the work of the economic-mathematical model is analyzed.

10. The obtained functional dependencies are checked for discontinuities.

11. In the absence of discontinuities, an approximation of the obtained functional dependence
is made with the help of parametric modeling.

12. The indicated approximated functional dependence serves as the basic mathematical
expression formed by a specialist for each of the risks for the risk analysis model in agriculture.

The implementation of stage 4 of the algorithm for processing incomplete information on risk
parameters should begin with the development of an algorithm for estimating unknown risk
parameters.

We analyzed the methods of forming an algorithm for estimating unknown risk parameters.
Here, both analytical approaches and simulation modeling can be applied. Analytical approaches
usually require more primary statistical information and lack of lacunae in this information [16].

To simulate the simulation, you need to create a pseudorandom sequence generation
subroutine and their subsequent step-by-step verification. This subroutine may be based on the
famous Monte Carlo method.

The subroutine, in this case, can use the algorithm of the problem solved by Neumann and
Ulam while working on an atomic project [17]. This task arose as a result of the lack of information,
and its analytical solution in those times and circumstances was difficult to overcome.

In this case, the algorithm for solving the problem will be as follows (Fig.1):

1. Generate input
information thatdoes 6. Step-by-step 7. Connecting standard
not contradict, but approximationto the porgrams for the earch
includes available best of the results for extremum
statistics

5. Additional processing
for management of
generated arrays

8. Formation of standard
blocks

2. Formation of a set of
models

3. Changesininput 4. Initial processing of 9. The next iteration
parameters, exceptfor input information using, step (returnto stage 3)
an array of available for example, proven or the end of the
data statistical methods procedure

Fig. 1. Simulation algorithm for problem solving

To use block designing, it is necessary to create a library (array) of standard sub-blocks of
the influencers for each type of risk, possible models, etc. Based on the use of standard sub-blocks
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there is the possibility of a step-by-step verification of the compliance of changes with existing
statistical data and adjustment in the calculations. This approach provides an opportunity to reduce
the time of calculations and is a good example of the application of a method borrowed from the
experience of using gert-networks: namely those networks, based on equivalent transformations
[18; 19]. The advantages of using this design technique are:

1. Reducing the time of the problem solving.

2. Flexibility in both the change of input information and the construction of models.

3. The ability to track how intermediate results corresponds to the proposed model.

4. Unification of the simulation algorithm.

However, the use of this technique, in addition to the obvious advantages, has also
significant drawback. Auxiliary arrays, in particular, a model library to increase the speed of
intermediate operations, will have to be loaded into RAM. This circumstance will increase the cost
of computer equipment.

It should be noted that the speed of simulation depends, to a large extent, on the
qualification and skills of the experts, first of all, of the expert (or practicioner) in the subject area,
which initially offered such a statement of the problem. Inaccuracy in the formulation of the
problem can not only complicate its solution, but also lead to false conclusions.

Some practical results of the pilot test of the suggested economic-mathematical model of
information processing, including incomplete data on the risk factors, for use in automatic
information systems for risk analysis in the agriculture of Ukraine are given in table 1.

Table 1
Results of calculating the risks of reducing the yield of grain and leguminous crops, prices
and volumes of their sales forUkrainian farms

_ Coefficient Coefficient Numerical The interval of the c_ha_mge of
The type of risk K. Coefficient Ei - value of the the calculated coefficient of
! ! level of risk risk
Reduced yields 0,19 166,9 0,07 0,02 weak risk
Reduced price 0,16 43,9 0,03 0,01 weak risk
Reduced sales 0,23 2025,3 1,02 0,19 significant risk
volumes

Source: own calculations according to the data of the State Statistics Service of Ukraine http://www.ukrstat.gov.ua.

Based on pilot calculations, using generally accepted definitions of boundaries for the
intervals of change in the risk factor (0.056 — weak risk, 0.057 ... 0.100 — moderate, 0.101..0.147
— acceptable, 0.148 ... 0.208 — significant risk, 0.208 — unacceptable level of risk) the risk
assessment for farms growing grain and leguminous crops was carried out (see Table 1). As can be
seen from the results of the analysis, the most important risk for farms growing these cultures is the
reduction of sales volumes.

This risk is higher than the risks of reduced yields and reduced price of grain and
leguminous plants. Thus, it has been proved that the described risk analysis can serve as a real tool
in making farmers a decision to success in their business.

Conclusions. For decision-support systems in agriculture in Ukraine, an algorithm for
processing incomplete information on risk parameters is suggested. The detailed stages of the
algorithm formation are presented. The analysis of methods of forming an algorithm for estimating
unknown parameters of influence on risk, pointed out in the course of the research, indicated a
possible alternative. For the formation of the algorithm, both the analytical approach and the
simulation model can be applied. The amount of complete and reliable primary statistical
information may be the indicator of the expediency of choosing one or another method.

For simulation model it is suggested to use the Neumann-Ulam algorithm. The expediency
of using this algorithm in the absence of information is proved in practice by solving complex and
critical tasks. Unfortunately, the use of this algorithm will lead to an increase in price for computer
equipment, the specified software should be implemented on which. As a survey of farmers’ owners
has shown, such costs are acceptable for an average farmer in Ukraine. Since the speed of obtaining
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a result largely depends on the qualification and skills of the experts (in this case, the owners of the
farms), the possibility of introducing a training program on the use of the suggested DSS is
foreseen.

In the pilot test of the developed economic and mathematical model of information
processing, including incomplete data on the factors influencing risks, for the farmers, growing
grain and leguminous cultures, practical results are obtained.

The results of the risk analysis indicated that the biggest risk for farms growing these crops
is a decrease in sales volumes, while the smallest risk, the impact of which has been exacerbated by
practitioners before obtaining the results of the risk analysis, — is a reduction in the price for the
products of the indicated farms.

Thus, the efficiency of the suggested algorithm is proved.
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