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DBOIOIUS THPOPMAITUOHHO-TIU(PPOBBIX TEXHOJOTUI
TOBJICKJIA 3a OO0 pe3KHil pocT BHUMAaHUS K
arpoINpOMBIIIICHHOMY KOMITIEKCY. BiioskeHne
WHBECTHUINH B CEIICKOE XO3SHMCTBO CTANIO BBITOTHBIM
C TIPUXOJIOM WHHOBAITMOHHBIX TEXHOJIOTHHA 1
KommaHuii. CeroiHs CTauo BO3MOKHBIM
ABTOMATH3UPOBATh MAKCHMAJIbHOE KOJIHYCCTBO
CEJIbCKOXO03SMCTBEHHBIX MPOIICCCOB 3a CYET CO3JAHHS
BUPTYaJIbHOH (1I(POBOI) MOIEIH BCErO UKIIA
MPOU3BOJICTBA U IIPOCYUTHIBATH BO3MOKHYIO
YPOKalHOCTh, CEOECTOMMOCTh MPOU3BOJICTBA U
MpuOBbLTE. YKa3aHHbBIE 00CTOSATENHCTBA
TPEIOPECISIOT BRICOKYIO aKTyalbHOCTh JaHHOW
cTaTtbu. B KkauecTBe 00BEKTA NCCIIETOBAHUS B CTATHE
OTIpeIeNIeH arponpOMBIIIIICHHBIA KOMITIIEKC
poccuiickoi skoHOMUKH. [IpenmeTom nccneaoBanus
BBIOpPaHO MOJIETMPOBAHUE TPEXYPOBHEBON
BEPTUKAIBHO-OPUECHTHPOBAHHOW CHCTEMBI IIPUHSITHS
WHBECTUIIMOHHBIX PEIICHHUY C LIEJIBIO OTPEICICHUS
NEPCICKTHBHBIX JJISl BIIOKEHUSI CPEJICTB U
MPOU3BOJICTBA CEIBCKOXO3AHCTBEHHOW POTYKI[HH
PETHOHOB U KYJIBTYP C BEICOKOH YPOKAIHOCTBIO.
MeTo0I0THYeCKOI OCHOBOW UCCIICIOBAHUS CTATTH
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The evolution of the informational & digital
technologies has caused the expansive growth of the
attention to the agro-industrial complex. Investteen
to the agriculture became profitable with the ariv

of innovative technologies ad companies. Nowadays
it became possible to automatize the maximum of
agricultural processes due to the creation of the
virtual (digital) model of the whole production d¢gc
and to calculate the possible yield, the production
self-cost and the profit. Mentioned circumstances
predetermine the high actuality of this articleeTh
object of the article research is the agro-indaktri
complex of the Russian economics. As a research
object was selected the modeling of the three level
vertically oriented system for making investment
decisions in order to determine funds, prospedtve
the investment and manufacturing of the agricultura
production of regions and cultures with high yield.
As methodological basis of the research served
portfolio analysis theories and the ProfitabilitiskR
model, developed by authors. As statistic
information, necessary for calculations, was ubed t
data of knoema.com site about the crop yield
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OCHOBHBIC ITOJIOKEHHS TEOPHH MOPT(HEITHHOTO
aHanu3a u pa3paboTaHHAs aBTOPAMU MOJECIh
«JloxomHocTh-PHcKk». B kxauecTBe HEOOXOAMMOM ISt
pacdeToB CTaTHCTHYECKOi nH(popMamn
HCII0NTB30BANTMCH TaHHBIC caiiTa Knoema.como
JIMHAMUKE YPOXKAHHOCTHU CEIbCKOX03MCTBEHHBIX
KYJIBTYpP B pa3HbIX cTpaHax mupa 3a 2010-2017r. ¢
WHTEPBAJIOM B OJUH rojl. K OCHOBHBIM pe3yibTaTam
JIAHHOTO UCCJIEIOBAaHUSI OTHOCSTCS CIIeAYIOLIHE.
Bunosas u npocTpaHCTBEHHAs! ONITUMU3ALIUS
CEJIbCKOXO03SMCTBEHHBIX KYJBTYp, Hauboee
MPUBJICKATEIBHBIX ISl BRIPALUBAHUS C TO3UIIHIA
BJIO)KCHUS B HUX MHBECTHIIUN ¥ HOPMHUPOBAHHS
ONTUMAJILHOTO MHBECTUIIMOHHOTO MOPTQEIIs.
TpexypoBHEBas BEpTUKaJIbHO-OPHEHTHPOBAHHAS
cUcTeMa MPUHATHS MHBECTUIIMOHHBIX PEIICHNH Ha
(benepasbHOM, pETHOHAIEHOM H MECTHOM (110
OT/IENTBHOTO CETLCKOXO3AHCTBEHHOTO TIPEATIPHSITHS)
YPOBHSIX YIIPABICHUS B arpONPOMBIIIIICHHOM
KOMILIEKCE POCCUUCKON 3KOHOMUKHU

Kiouessie ciosa; ATPOITPOMBILIJIEHHBIN
KOMIUIEKC, TEOPUA ITOPT®EJIbBHOI'O
AHAJIM3A, YPOXAWHOCTD,
MHBECTULMOHHAA MOJEJIb
«JJOXOOIHOCTB-PUCK», CUCTEMA
[TPUHSTUS UHBECTULIMOHHBIX PELLIEHUIA

dynamics of agricultural crops in different world
countries for years 2010-2017 with one year interva
To basic results of this research are referred
following ones. The specific and spatial optimiaati
of agricultural crops, most attractive for the gnogv
from positions of investments and formation of the
optimal investment portfolicThe three level

vertically oriented system for making investment
decisions at federal, regional and local (up to a
separate agricultural enterprise) management levels
in the agro-industrial complex of the Russian
economics

Keywords:AGRO-INDUSTRIAL COMPLEX,
PORTFOLIO ANALYSIS THEORY, CROP
YIELD, “INVESTMENT-RISK” INVESTMENT
MODEL, SYSTEM FOR MAKING INVESTMENT
DECISIONS
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Introduction

For a long time the agriculture has not been anassi attractive for
investors, due to the long production cycle, pram@atural risks and to huge
reduction in vyields at growing, harvesting and a&f@&; impossibility to
automatize biologic processes and the lack of ps®yrin the increase of
performance and innovations. The evolution of infational & digital
technologies caused the spike of attention to gre-mdustrial complex. The
development of the agricultural production on tlasib of investments became
attractive with the arrival of innovative technoleg and companies. Due to
smart devices, transmitting and processing curdamensions of each object
and of its environment (equipment and sensors, unegs soil, plants,
microclimate dimensions, characteristics of anin@ts),as well as to modern
communication channels between manufacturers ofgineultural production

and its external shareholders such companies lkgaoneontrol the whole cycle
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of the manufacturing of plant or animal productewddays it became possible
to automatize the maximal number of agriculturalgesses due to the creation
of the virtual (digital) model of the whole prodimt cycle and of mutually
related links of the value creating chain, to ptaa schedule of works with
mathematical exactness, to take urgent measuresder to prevent losses in
case of the recorded threat, to calculate the Iplessrop yield, the production
self-cost and the profit. The important place ire tdevelopment of such
processes belongs to the offered and developedthgrs the vertically oriented
system for making investments decisions in the -agftastrial complex. This
system is based on the complex of economic & matfiermodels and provides
possibilities for making of investment decisiondeateral, regional and local (up
to a separate agricultural enterprise) levels.

Methods

As the methodological basis of the research beaaaie provisions of
the portfolio analysis theory and the ProfitabH#Rysk model, developed by
authors. As the statistic information, necessarycfculations, was used the
data from knoema.com site about the crop yield ohyos of agricultural crops
in different world countries for years 2010-2017hwone year interval.

Results and Discussion

The use of “Profitability-Risk” investment model dhe basis “upside-
down” principle assumes following activities:

- search and collection of the information on thgnammics of the
profitability of agricultural crops, being of intst, global, branch and other
indices;

- calculation of basic criteria of profitabilityisk and the ratio between the
profitability and risk on the basis of the colletteformation for all selected
countries and sectors of economics (according & dfatistic data) for all

considered investment trends by means of the adionl of the simple

http://ej.kubagro.ru/2020/08/pdf/25.pdf
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arithmetic mean return and the mean-square deniasoa measure of expected
profitability and risk;

- building of the scattering graph, which abscssthe risk and the Y-axis
Is the expected profitability;

As a result each object of the diagram is charae@rby the own
profitability and risk level, i.e. has got its cdorates, which we will call the
point [1].

- in order to improve features of the formed inweet portfolio investors
aim to select assets with the lest mutual co-vianatalculated according to the
statistic data, what allows the effective diverstion of the portfolio;

- selection of securities or other financial instents, based on the above
mentioned criteria and calculations’ results.

- the final composition of the subgroup of leadexdormed after the
correlation analysis.

Let’s illustrate the selection of most preferalsents of the investment in
prospective agricultural crops to be included afterthe highly diversified
investment portfolio on the basis of the dynami€she crop yield of such
cultures. Prospective agricultural cultures congatiscereal crops in general,
corn, wheat, barley and rice, vegetables, sugat, lm#eus cultures, apples,
vegetable oil, root crops and bulbs. The data erdimamics of its crop yield in
different world countries for 2010-2017 with theeoyear were exported from
knoema.com site.

At the figure 1 is shown the synthesized groupeatling countries.

http://ej.kubagro.ru/2020/08/pdf/25.pdf
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Fig. 1. Visualization of the results of optimizatiof investment activities
in agriculture at the world level.

It comprises such countries as:

1) Panama, where the main investment object is vibgetable oil
production;

This country is of interest for such investors, wnefer the risk.

2) the subgroup of such countries as Malawi, Omédnited Arab
Emirates (LAE), where main investment objects are, accordirglgh cultures
as: vegetables, cereals, corn and citrus cultures;

This subgroup of countries is of interest for irtees with the average
attitude to the risk level.

3) the subgroup of such countries as Kuwait and UABE, Great
Britain and Slovenia, where main investment objeats, accordingly, such
cultures as: bulbs and root crops, cereals, apples;

This subgroup of countries is also conditionallfereed to “mediums”,
but with less risk level and, accordingly, withdgwofitability level.

4) the subgroup of such countries as Guatemalag&tynUzbekistan and
Bahrein, where to main investment objects are, raatgly, referred such
cultures as: vegetable oil, barley, bulbs and coops, vegetables;

This subgroup of countries, as well as investmebjeats, can be

recommended to investors, not prone to the hidghleel.

http://ej.kubagro.ru/2020/08/pdf/25.pdf
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The unconditional leading country GAE. This country four times has
joined the group of countries, leading in the pdu of the corn, citrus
cultures, bulbs and root crops, cereals.

The distribution of countries, shown at the figureaccording to the
Profitability Risk model, allows to evaluate, witaltures, as investment objects
and in what countries of the world mostly corregpdio expectations of
potential investors.

After the termination of the stage of formationtteé group of leaders the
investor’s task is to form the investment strateggeveral strategies, depending
on what the group of leaders looks like. The momapke option is the formation
of the strategy for the leading country, as theegtment portfolio, comprising
equally all investment instruments for the produttof prospective agricultural
cultures. The result of the such approach is tha¢ group comprises
instruments with the different level of risk andbfiability, so excluding the
possibility to take into the account personal mesfees of the investor, its
financial status, attitude to the risk, age, e>q@ase etc. [2].

If in the group of leaders several subgroups camipklighted, which
existence can be explained by means of the finaaaialysis, then in such a
case it will be more acceptable to form severalegtment strategies in
conformity with the number of specified leading grdups.

The procedure of ranging of investment strategnethe Profitability-
Risk model is implemented according to two criteBastance and Level. The
first criteria reflects the risk amount of the colesed investment strategy, and
the second one - its relative expected effectivemassto the trend line. So the
second criteria shows in numerical terms how sucBuch strategy is better
(worse) then the “market line”.

According to the ranging result the diagram is towhich every point
reflects a certain investment object — the agncalt crop. Each point of the

diagram is awarded two objective digital nonnegatiuantities — the Distance

http://ej.kubagro.ru/2020/08/pdf/25.pdf
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rank, which is directly pro rata the risk level atiee value of the expected
profitability of such instrument and the Level rardflowing to compare the
expected profitability of the instrument with theeaage profitability of groups
of instruments, used in leading countries.

The performance of this operation allows to pass tweraged
comparative evaluation of the investment preferehetween considered
agricultural crops. In view of this each group on§truments, used in leading
countries for the manufacturing of agriculturalsplet’'s assign two values: the
average value of the risk value and the averageevaf the expected
profitability [3] (see fig. 2).
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Fig. 2. Visualization of the average species pesfee agricultural crops
at the world level.

According to the data, given on the figure 2, foliog non-regulatory
backgrounds can be formulated:

a) as to the value of the profitability-risk ratio most attractive can be
referred: vegetables, oil, cane and sugar beet;

b) the investment in the vegetable oil, prospectorgnvestors, who are
not avoiding the risk, can be considered as thsgattive trend;

c) the investment in the barley, wheat and rice banconsidered as

prospected trend for investors, avoiding the risk;

http://ej.kubagro.ru/2020/08/pdf/25.pdf
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d) investment in bulbs, root crops and apples dan he considered
attractive risk avoiding investors, though relevatios between the profitability
and risk for this subgroup have got higher valugscomparison with the
previous subgroup.

From results of the spatial and specific differatndin of the efficiency of
the growing of agricultural crops at the world Ielet’s pass to the building of
the three level vertical-oriented system for makafgnvestment decisions for
the development of the agro-industrial complexhef Russian economics.

First of all let's synthetize with the ProfitabyiRisk model the group of
culture leaders by the statistic data on its criefyfor the period of 2013 - 2018
[4, 5, 6, 7].

For the federal level was determined the following group of leading
cultures: cucurbits, vegetables for the dry forag#seeds, general wheat,
summer wheat and spring rape [8]. Anyway, this grquoved to be non-
homogenous: cucurbits were significantly standingara Provided this
circumstance, as well as the fact, that in the lRaosSederation, there is a very
minor part of the territory, which complex of weathconditions meets
necessary requirements for the growing of cucurlatghors have found it
possible and necessary to build the ProfitabiliiskRmodel without such a

culture (see fig.3).
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Fig. 3. Visualization of the leading cultures acting
to the “Profitability-risk” model (generalized amais).

Basing on evaluations of expected risks (see fig@®) investors, not
prone to the risk, also following investment trencsn be recommended:
vegetables (with the expected profitability of 3,3%d risk of 3,3%), hay
(natural haylands) (3,3% and 3,3%) oilseeds (2,1 %5%). For investors,
preferring the risk, the spring rape can be theaetitve trend for investment
(6,5% and 23,0%). The wheat (4,7% and 12,6%) aadsgiting wheat (3,9%
and 11,3%) can be recommended as trends for tlestment for investors with
the neutral attitude to risk.

At the regional level was performed the sequential analysis of the
profitability and of the investment risk by the aaif the national statistics [4, 5,
6, 7]. Regions, being outsiders according to theptetl criteria, have been
excluded from the consideration. As a result waaiobd the following diagram

for cereals and grain legume crops (see fig.4).
30
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_ @ Khabarovsk region
10 Crime Smolensk region
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ighbardino-Balkarian

5 [ region

Southern region
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Fig. 4. Leading regions in grain and leguminougsro
The analysis, performed by cereals and leguminouspsc has
demonstrates the following:
— for investors, prone to the risk, 'Ynovsk region becomes more

attractive;

http://ej.kubagro.ru/2020/08/pdf/25.pdf
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— conditionally can be separated two subgroupsegions with the
average profitability-risk ratio:

1) Saratov, Penza, Tambov and Voronezh regiors ifrighe interval of
26% - 32 %).

2) Bryansk, Volgograd, Lipetsk, Smolensk regionbaBarovsk region
and the Central federal district in general (tils& m the interval is 10% - 25%).

— other regions (Crimea, Southern federal districtnBrsky region and
Kabardino-Balkaria) are of priority for investom@yoiding the risk. With that
Bryansk regions should be highlighted as to theievaif the profitability-risk
ratio (the profitability-risk ratio is 1,58).

Level rank) the “homogeneity” pattern inside suhgr® is conditional.
Therefore, the third group (the subgroup for ineest avoiding the risk) is
relatively homogenous by the Risk rank, as theadist of these cultures from
the beginning of coordinates can be conditionakenh as equal on€hough as
to the Rank level the range of values is large gh@and witnesses that provided
the absence of considerable future material changeduture selection of the
investment object (for example, Crimea or Soutlederal district) looks rather
obvious in favor of Crimea.

The second subgroup is more heterogeneous (asntideoed ranking
criteria), as there is a large scatter for eaatookidered criteria.

The investor with neutral attitude to risk can beerested in the trend,
offering to invest funds in the wheat growing (see fig.3) and, so, determine
the selection of the agricultural crop (specifictimpzation). Then regional
results (see fig.4) will show what certain regiorgooup of regions is better for
investors with the neutral attitude to risk (spatatimization). World level
results (see fig.1 and 2) witness that the wheatvigpg fully corresponds with
investor’s perception with neutral attitude to thsk.

The offered three level vertically oriented systemmaking investment

decisions can be used for the optimal distributtdrfunds from the federal

http://ej.kubagro.ru/2020/08/pdf/25.pdf
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budget in order to obtain the maximal yield frora tirowing of cereal and pulse
crops with acceptable values of the allowable risk.

The ratio between the profitability and the riskbath world and federal
level is almost equal and is 0,33, what shows, that agriculture level in
Russia, , while ceding in absolute values, almas&tsdnot cede to best global
indices as to “efficiency”. Obtained results casoabe analyzed in reverse
order: initially we select a federal entity andrthe what culture (or a group of
cultures) funds should be invested.

Conclusion

The performed specific and spatial optimizatiomwaéd to reveal in what
world countries and what specific agricultural au#ts are most attractive for the
growing from the position of investments and forioat of the optimal
investment portfolio.

Relating to the development of informational tedbgas in the agro-
industrial complex of the Russian Federation waferefl the three level
vertically-orientated system for the making of istreent decisions at federal,
regional and local (up to a certain agriculturakegprise) management levels.

The developed three level vertically-oriented syster the making of
investment decisions can be used for the optinsdtiblution of federal budget
funds in order to obtain the maximal yield from trewing of cereal and pulse

crops with acceptable values of the allowed risk.
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