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STRATEGIC FORECAST OF MULTIFACTORIAL IMPACT
ON THE EFFICIENCY OF DIVERSIFIED ENTERPRISES

Abstract. The purpose of the present scientific research is to perform a strategic forecast of
multifactorial impact on the efficiency of diversified enterprises, construction of a multifactorial
linear regression model of strategic forecast of profitability level of the studied enterprises, as well
as a multifactorial model of logistic regression of strategic forecast of low profitability risks as a
result of implementation of innovative strategies of diversified enterprises’ development of in the
long run.

To achieve this purpose, the main criteria were ranked (Kruskal — Wallis ranking criteria
(KWC) to assess the differences between the medians of different samples (¢ > 2), where KWC is a
nonparametric alternative to the F-criterion in the one-factor analysis of variance. If the conditions
necessary for the application of the F-criterion in multivariate variance-regression analysis are met,
the KWC has the same influence. To build the models, the method of construction of multifactor
models of logistic regression with step-by-step inclusion/exclusion of features was used (Stepwise
with the inclusion threshold p < 0.1 and the exclusion threshold p > 0.2).

The research was conducted on the basis of data from the State Statistics Committee and on
the basis of data analysis of the surveyed agro-industrial enterprises.

Strategic forecast of the results of multifactorial impact on the efficiency of diversified
enterprises was made, based on the formation of a rational management structure of innovative
strategies for the development of diversified agro-industrial enterprises. The obtained results
allowed to obtain the median indicators of the general set of research objects and a clear bifurcation
picture of the strategic development of enterprises for the future.
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A methodical approach to the implementation of strategic forecasting of multifactorial
impact on the efficiency of diversified enterprises, based on the development of strategic guidelines
for diversified enterprises taking into account the system of restraining factors of innovative
development. This allowed to establish that selection and development of innovative strategies
assessment of compliance of internal capabilities of the enterprise (potential of innovative
development) with external (market opportunities and threats), with regard to the pace of scientific
and technological progress and the resulting change in the elements of micro- and macrosystems of
the infrastructure of the enterprise.

The multifactorial analysis and construction of the multifactor model of linear regression of
strategic forecast of agro-industrial enterprises’ profitability, as well as the multifactorial model of
logistic regression of strategic forecast of low profitability risks probability have proved the
usefulness of implementation of innovative strategies of competitiveness on domestic and foreign
markets.

Keywords: agro-industrial enterprise, diversified enterprise, innovative development
strategy, optimal strategic decision, strategic forecast.
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CTPATEI'TYHUM ITPOTHO3 BATATO®AKTOPHOI'O BILJINBY

HA E@EKTUBHICTb IUBEPCU®IKOBAHUX NIAITPUEMCTB
AHoOTalifg. MeTor 1bOro HayKOBOTO JOCHIHKEHHS € BUKOHAHHS CTPATETi4HOrO MPOTHO3Y
0aratro(akTOpHOTO BIUIMBY Ha €(EKTUBHICTh JIUBEPCU(DIKOBAHUX IMiAMPUEMCTB, MMOOYyI0Ba
OaratoakTopHOi MoOJeNi JiHIHHOI perpecii CTPAaTEriyHOro MPOTHO3Y pIBHS PEHTAOENBHOCTI
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JOCITIDKYBAaHUX —TIAMPUEMCTB, a TaKoX OaratroakTopHOi MOENI JIOTICTUYHOTO perpecy
CTpaTEriyHOTO TPOTHO3y HU3BKUX PH3UKIB TPUOYTKOBOCTI B pe3yJbTaTi BIPOBAKCHHS
IHHOBAIIfHUX ~ cTpaTerii  pO3BUTKY JMBEPCH(IKOBAHUX MIANPUEMCTB Yy  JIOBFOCTPOKOBIH
MIEePCIIEKTUBI.

Jlnis nocsirHeHHs i€l MeTH OyJI0 paHKHPOBAaHO OCHOBHI KpuTepii (KpUTepil paHKUpyBaHHS
Kpyckana — Youmnica (KWC) niist oriHku BiAMIHHOCTEH MK MeliaHaMH pi3HUX 3pa3kiB (¢ > 2), 1ne
KWC € nenapaMeTpuyHOI aibTepHATHBOIO F-KpUTEPil0 B OAHOGMAKTOPHOMY AHCIEpCiitHOMY
aHayi3l. SIKI10 BUKOHYIOTBCS YMOBH, HEOOX1IHI JJIsl 3aCTOCYBaHHs F-KpUTEPit0 B 6araToBUMipHOMY
THCTIepCiiHO-perpeciiinoMy aHami3i, Takuid camuii BB crpasisie 1 KWC. Jlns moOynosu
MOJIENIE 3aCTOCOBY€EThCS MeETOJl MOOYA0BM OaraToakTOpHUX MOAENIEH JIOriCTUYHOI perpecii
3 KPOKOM — BHKOPUCTOBYBAJIOCH TIOETAITHE BKIIFOUCHHS / BUKITFOUEHHSI 03HAK (ITOETAITHO 3 TIOPOTOM
BKIIOUeHHs p < 0,1 Ta moporom BukitoueHHs p > 0,2).

JlocmiKeHHST POBOAMIIOCh Ha OCHOBI JaHMX JlepKKOMCTaTy 1 Ha OCHOBI aHaTI3y JaHUX
00CTeXXyBaHUX arpOMPOMHCIOBUX MiAMPUEMCTB.

CkJazieHo cTpaTeriyHuid MPOrHo3 pe3yibTaTiB 0araTo(akTOPHOTO BIUIMBY Ha €(PEKTUBHICTD
IuBepcH(PIKOBaHUX MIANPHEMCTB, 3aCHOBaHMH Ha (OpMyBaHHI paLiOHATBHOI CTPYKTYpH
YOpaBliHHSA 1HHOBAaLIWHUMHU CTpaTEriiMU PO3BUTKY JAMBEPCU(PIKOBAHUX arpornpOMHUCIOBUX
nignpueMcTB. OTpuMaHi pe3ynbTaTH JO3BOJWIM OTPUMATH MeJiaHHI TOKa3HHUKH 3arajbHol
CYKyIHOCTI 00’€KTIB JIOCIIDKEHHS Ta 4YITKY pO3JIBOEHY KapTHHY CTPATEri4HOIO PO3BUTKY
MiIIPUEMCTB Ha MalOyTHE.

MeToquuHui TiAXiA 10 pealizaimii CTPaTeridyHoOro IMPOTHO3YBAaHHA 0OaraTo(akTOpHOTO
BIUIMBY Ha e(EeKTUBHICTh AMBEPCH(IKOBAaHMX MIANMPUEMCTB 3aCHOBAHWMH Ha PO3pOOIJICHHI
CTpaTeriyHuX HACTaHOB Ul JUBEPCU(]DIKOBAHUX MIANPHUEMCTB 3 YpaxyBaHHSIM CHUCTEMH
CTPUMYBJIbHUX (PAaKTOPIB IHHOBALIMHOTO PO3BUTKY. Lle 03BOIMIO BCTAHOBHUTH, IO MPHU BUOOPI
Ta po3po0JICHHI IHHOBALIMHMX CTpPATETiii MPOBOJIUTHCSA OIlIHKA BIJAMOBIIHOCTI BHYTPIIIHIX
MOXJIMBOCTEH MMANPUEMCTBA (MOTEHIIAly IHHOBALIMHOTO PO3BHTKY) 30BHINIHIM (PHHKOBI
MOJKJIMBOCTI Ta 3arpo3M) 3 YpaxyBaHHIM TEMIIIB HAYKOBO-TEXHIYHOTO MIPOrPECy Ta HACHIIKIB 3MiHU
B MIKpO- Ta MaKpoCUCTeMax iHPPACTPYKTYpH HiAIPUEMCTBA.

bararodakropuuii anamiz 1 mnoOynoBa OararodakropHoi Mojeni JiHIAHOI perpecii
CTPATEriyHOro  MPOTHO3y  MNPUOYTKOBOCTI ~ arpoOlNpOMHUCIOBUX  HIANPHUEMCTB, a  TaKOX
6araToakTopHa MOJeNb JIOTICTUYHOI perpecii CTpaTeriyHOro MPOTHO3Yy WMOBIPHOCTI PHU3UKIB
HU3BKOI MPUOYTKOBOCTI 3acCBIMYMJIA KOPUCHICTh peaiizaiii I1HHOBAIlIWHUX CTparerii Ha
KOHKYPEHTOCIIPOMOIKHICTh Ha BHYTPIIIIHbOMY 1 30BHIIITHBOMY PHHKAX.

Kniowuosi cnosa: arponpoMuCIIOBE MiANPUEMCTBO, OaraTonpodiabHEe IMiIMTPHEMCTBO,
CTpaTerisi IHHOBaLliIHHOTO PO3BUTKY, ONTHMAaJIbHE CTPATEriuHe PillleHHs, CTPATEeTiYHUI TPOTHO3.

®opmy: 4; puc.: 9; Tabin.: 4; 6i1671.: 33.

Introduction. With the rapid spread of global economic globalization and intellectualization
of all spheres of socio-economic development, the latest technologies become the dominant
material and technological component, which determines the high level of modern production and
sales, the form and content of effective organizational and management structure, and the dynamics
of strengthening the competitive advantages of domestic agro-industrial enterprises in domestic and
foreign markets.

Formation and further innovation and information reorientation of diversified enterprises are
in accordance with market conditions of the information society, which in turn dictate the need to
ensure vital value and quality indicators of products — one of the main criteria for recognition of
national agro-industrial producers in world markets. The development of strategies for the
successful development ofdiversified agro-industrial enterprises in a Euro-oriented economy
requires the implementation of priority areas of development and identification of potentially new
opportunities to ensure competitive advantages in both domestic and foreign markets.In this regard,
today there is an objective need to implement a strategic forecast of multifactorial impact on the
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efficiency of diversified enterprises in the direction of intensification of innovative processes to
ensure successful development in the long run.

Literature Review. In today’s conditions vectors of strategic orientation of enterprises are
aimed at finding a compromise between industry directions, which is based on the maximum
possible use of the strengths of diversifiedenterprises based on the diagnosis of micro- and
macrosystemsof organizational and management infrastructure to expand production of quality
competitive products.

The importance of the issue of innovative agro-industrial management as a complex
strategic system is significantly increasing: system in which the processes of determining the
content, formation of structure, organization, methods and forms of development and
implementation of strategies ofdiversified enterprises are provided with strategic information
alternatives of a holistic process of functioning and development.

Theoretical and methodological aspects of diversification of enterprises were laid down by
the following well-known scientists: Chandler D., Hwang H. (2015), Gonzélez-Pernia J. L., Pefa-
Legazkue I., Vendrell-Herrero F. (2012), Hoskisson R. E., Hitt M. A. (1990), Li X. R. and Kami R.
(2010), Liebenberg A. P., Sommer D. W. (2008), Lohwasser T. S., Wagner D., Van Essen M.,
Lander M. W., Marano V. (2019), Montgomery C. A. (1994). The problem of choosing the
direction and methods of diversificationenterprises engaged in such foreign scholars as:
Sakhartov A. V. (2017), Wan W. P., Hoskisson R. E., Short J.P., Yiu D. W.(2011).

Patterns of innovation, including in the field of domestic agro-industrial production and
promising areas of development on the basis of organizational and economic management
of innovations studied by such well-known scientists as Anderson N., Potocnik K., Zhou J. (2014),
Capaldo A., Lavie D., Petruzzelli A. M. (2014), Foss N. J., Saebi T. (2016), Gaur A. S., Pattnaik C.,
Singh D., Lee J. Y. (2019), Jha A. K., Bose I. (2016), Kogan L., Papanikolaou D., Seru A.,
Stoffman N. (2017), Lee J., Kim M. (2014), Liou R.-S., Chao M. C.-H., Yang M. (2016),
Terjesen S., Patel P. P. (2015) and other.

Analysis of published works on the topic of the study showed thatwell-known authors
consider diversification processes as one of the areas of strategiclong-termdevelopment of enterprises.
Most well-known scientists consider the development of innovative strategies by means of financial
risks management in the process of formation and development of agro-industrial enterprises.
Familiarization with the works of foreign scientists convinces that the process of strategic forecasting
of the exogenous and endogenous factors influence on the efficiency of diversified enterprises is
provided by innovative approaches to the general management of their economic activity. At the same
time, for the modern development of the economy, the implementation of the strategic forecast of
multifactorial impact on the diversified enterprises efficiency becomes especially important. This is
explained by the fact that the effectively implemented strategic process in the direction of diversified
enterprises efficiency provides selection and optimal projects profiling taking into account risk
situations and their comprehensive assessment, as well as identifies strategic directions of effective
enterprise development in the long run.

Methodology and Data.The strategic forecast of multifactorial impact on the efficiency of
diversified enterprises (level of profitability) was made by ranking the main criteria (Kruskal —
Wallis ranking criterion (KWC) to assess the differences between the medians of different samples
(c > 2). KWC is a non-parametric alternative to the F-criterion in the one-factor analysis of
variance. If the conditions necessary for the application of the F-criterion in one-way analysis of
variance-regression are met, the KWC has the same power (Sakhartov A. V., 2017).

Ranking KWCs are used to test the hypothesis that ranks from independent samples
extracted from general populations have the same medians. In other words, the null and alternative
hypotheses are defined as follows:

HO: M1 =M2 = ... = Mc. (1)
Hl:notall Mj (j =1, 2, ..., ¢) are the same.
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In this regard, it is necessary to know the ranks calculated for all samples, and the general
populations from which they are extracted, must have the same behavior and type. In order to apply
the KWC, it essential first of all to replace the observations in the samples with their combined
ranks. The first rank corresponds to the smallest observation, and the n rank — to the largest one
(n=ny + ny + ... + n.). If some values are repeated, they are assigned the average value of their
ranks.

The analytical diagnostics used in the KWC is similar in magnitude to the group variation
used to calculate the F-factor. Instead of comparing the average values of Xj of all values of the
sample from the groups with the total average value of Xj, in the KWC the average ranks of each of
the groups are compared with the total rank calculated on the basis of all n observations. When
these differences are squared, the H-statistic increases. On the other hand, if the effect of the
experiment is not observed, the analytic H should theoretically be equal to zero. However, in
practice, due to random changes, the H statistics will have a non-zero form, but a rather small value.
The KWC is the tool used with a small difference between the median samples.

The calculation of the H criterion is performed according to the following formula:
2

= [2 Jye T
H= [n(n+1)] J=1n; 3(n+1), 2)

where 7 is the total number of observations in the pooled samples; n; — the number of observations
in the j-th sample (j =1, 2,..., ¢), T} — the sum of the ranks of the j-th sample.

In order to identify the degree of relationship between the profitability of diversified
enterprises with a set of significant indicators, as well as to determine the degree of influence
of each of them, we used the method of building multiple linear regression models. The stepwise
on/off feature (Stepwise with an inclusion threshold of p < 0.1 and an exclusion threshold
of p > 0.2) was used to select profitability-related features.

Results and Discussion. Implementation of strategies for the development of diversified
agro-industrial enterprises requires special control and evaluation of the effectiveness of strategic
cooperation at all stages of its implementation and effective combination of production and
customer demand with high quality products, increasing the effectiveness of diversification by
establishing close partnerships in national and foreign markets; maximizing the current profit
of enterprises (Foss N. J. & Saebi T., 2016).

The dynamics of the main financial and economic indicators of the studied diversified agro-
industrial enterprises are shown in Table 1 (2016—2020).

In order to make a strategic forecast of multifactorial impact on the efficiency of diversified
enterprises, the key factors were taken into account, namely: a certain agro-industrial enterprise,
innovative development strategies (implementation of information and communication technologies
of precision agriculture, implementation of innovative programs with interactive database for
efficiency of logistics solutions, introduction of platforms for automatic planning of production
processes, implementation of GPS-surveillance and monitoring of fuel use; introduction of
computer software; support facilities; database and information base, defined time period of activity
and the level of risk of implementation of these strategies (Kogan L., Papanikolaou D., Seru A.
& Stoffman N., 2017).

The analysis of the connection between the level of profitability of the enterprise and the
factor feature — the implementation of an innovative strategy of strategic development, namely —
the introduction of information and communication technologies of precision agriculture. The value
of profitability of the surveyed enterprises is reflected for the period from 2016 to 2020. The results
of the conducted analysis did not reveal a significant correlation between the level of profitability of
the surveyed enterprises and the results of the implementation of strategic development strategies
with the level of implementation of information and communication technologies in precision
agriculture (the difference is not significant, p = 0.415 (according to the specified Kruskal — Wallis
criterion).
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Table 1
The main financial and economic indicators of the studied diversified
agro-industrial enterprises (2016—2020)
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Revenue, bin USD | 2010,6 | 2168,9 | 1135,5 | 1280,5 | 875.2 | 242.0 | 234.2 | 1350 | 124.5 | 112.3
o | Cost,minUSD | 1457,0 | 2052,1 | 981,5 | 1068.2 | 777,5 | 203,2 | 187,1 | 117.2 | 106,2 | 1043
S EBIDTA 7012 | 215 352 220 | 118 56 59 25 25 12
Pmﬁtab};;ty level, | 3705 | 569 | 1569 | 19.87 | 12,57 | 19.09 | 2517 | 1519 | 17.23 | 8.22
Revenue, bln USD | 2200,5 | 2230,9 | 1621,3 | 1573,0 | 958,9 | 222,0 | 236,6 | 146,0 | 137,7 | 1258
- Cost,bln USD 1663,5 | 1999,3 | 1338,8 | 949,8 | 826,7 | 177,1 | 198,6 | 1262 | 127,0 | 117,9
S EBIDTA 695 287 315 | 1387 | 155 71 59 36 19 11
P“’ﬁtab};;ty level, '} 3598 | 1158 | 2110 | 19.55 | 1599 | 2535 | 19.13 | 15.69 | 8.43 | 6.70
Revenue, bln USD | 2116,9 | 2764.0 | 1352,0 | 1671,3 | 689.4 | 287,0 | 217.2 | 187,0 | 154,7 | 149,8
- Cost,bln USD | 15653 | 2625,3 | 1069,5 | 1504,3 | 606,4 | 239,0 | 1854 | 151,3 | 136,1 | 143,6
S EBIDTA 7795 | 319 336 271 152 78 54 42 24 13
P mﬁtab};ty level. | 3504 | 528 | 2641 | 11,10 | 13.69 | 20,08 | 17.15 | 23.60 | 13.67 | 4.32
Revenue, bln USD | 1980,0 | 2431,0 | 1421,0 | 1536,0 | 958,9 | 335,0 | 240,0 | 185,0 | 154,9 | 144,7
Number
of employees 32000 | 16000 | 27600 | 7000 | 13000 | 4000 | 4600 | 4900 | 1600 | 2100
a at the enterprise
& Cost,bln USD | 1504,0 | 2306,8 | 1138,5 | 1301,0 | 856,7 | 262,0 | 198,0 | 1493 | 129,4 | 138,1
EBIDTA 642 226 | 248 282 | 157 85 64 42 41 16
Pmﬁtab};ity level, | 3165 | 538 | 2481 | 18,06 | 11,93 | 27.86 | 2121 | 23.91 | 1971 | 4.78
Revenue, bln USD | 1980,0 | 2431,0 | 1421,0 | 1536,0 | 958,9 | 3350 | 240,0 | 1850 | 154.9 | 144.7
Number
of employees 31000 | 15000 | 26600 | 7000 | 13000 | 3500 | 4100 | 4500 | 1000 | 1400
at the enterprise
S
S Cost,bln USD | 1244.,0 | 2046,8 | 878.5 132,0 | 66,0 | 453 | 1034 | 78,1
EBIDTA 642 226 | 248 282 | 157 85 64 42 41 16
P mﬁtab};ty level. | 4950 | 7.80 | 3234 | 2260 | 1470 | 5535 | 63.12 | 78.54 | 24.66 | 9.20
0

Source: developed by authors.

ISSN 2306-4994 (print); ISSN 2310-8770 (online)

333



OIHAHCOBO-KPEIUTHA [IANbHICTb: MPOBJIEMM TEOPIT | MPAKTUKM 2021 N2 5 (40)

The values of the dependence of the level of profitability of diversified enterprises on the
level of implementation of information and communication technologies of precision agriculture for
the studied diversified enterprises for 10 years, as well as the median value of the indicator and the
first and third quartiles (minimum and maximum), are presented in Fig. /.
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STRATEGY 1

STRATEGY 1: Implementation of information and communication technologies of precision agriculture
for the studied diversified enterprises

Fig. 1. Forecasted profitability level of results of introduction of information

and communication technologies of the precision agriculture
Source: developed by authors.

The results of the analysis regarding the determined value of the profitability indicator of
diversified enterprises depending on the level of implementation of innovative programs with an
interactive database for the efficiency of logistics solutions (Fig. 2) did not reveal a significant
relationship between the level of profitability of the studied enterprises (the difference is not
significant, p = 0.169 according to the Kruskal — Wallis test). The median value of the indicator,
the value of the first and third quartiles, minimum and maximum are presented.

Fig. 3 shows the value of the profitability of diversified enterprises depending on the level
of implementation of the digital platform for automatic planning of production processes. The
analysis revealed a significant relationship between the profitability of the strategy of diversification
of strategic development with the level of implementation of the digital platform for automatic
planning of production processes (the difference is statistically significant, p = 0.006 by Kruskal —
Wallis criterion). At the same time, an increase in profitability was revealed when assessing the
indicator Strategy 3 = 3 points in comparison with cases when the value of the indicator
Strategy 3 = 1 point (p < 0.05).
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STRATEGY 2: Implementation of innovative programs with an interactive database for the efficiency
of logistics solutions

Fig. 2. Forecasted profitability level of results of implementation of innovative programs

with an interactive database for the efficiency of logistics solutions
Source: developed by authors.
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STRATEGY 3: The level of profitability of the results of introduction of a digital platform for automatic planning
of production processes

Fig. 3. Forecast level of profitability of the results of introduction of a digital platform
for automatic planning of production processes. The median value of the indicator,

the value of the first and thirdquartiles, minimum and maximum are presented
Source: developed by authors.
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Fig. 4 represents the value of profitability of diversified enterprises depending on the level
of implementation of the system of GPS-surveillance and monitoring of fuel use.

The analysis did not reveal connection between the profitability of the strategy of
diversification of strategic development and the indicator of implementation of the system of GPS
surveillance and monitoring of fuel use (the difference is not significant, p = 0.246 by Kruskal —
Wallis criterion).

The median value of the indicator, the value of the first and third quartiles, minimum and
maximum are presented.

50

as |-

40 |-

35 |-

30 =

25

Profitability level, %

15

10 =

0 1 I 1
1 2 3

STRATEGY 4

STRATEGY 4: Introduction of system of GPS-supervision and monitoring of fuel use

Fig. 4. Forecast level of profitability of results of introduction of system of GPS-supervision

and monitoring of fuel use
Source: developed by authors.

Fig. 5 shows the value of profitability of diversified enterprises depending on the level
of implementation of computer software; facilities; databases and information.

The analysis showed the relationship between the level of profitability of diversified
enterprises with the level of implementation of computer software; facilities; databases and
information (the difference is statistically significant, p = 0.042 by the Kruskal — Wallis criterion).
Atthe same time, an increase in profitability was revealed when estimating the Strategy 5
index = 3 points in comparison with cases when the value of the Strategy 5 index = 1 point
(p <0.05).

Fig. 6 shows the value of the profitability index depending on the year of observation.
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STRATEGY 5: Computer software implementation results; facilities; databases and information
Fig. 5. Forecast level of profitability of computer software implementation results;

facilities; databases and information
Source: developed by authors.
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Fig. 6. Value of profitability level index of diversified enterprises depending on the year
of observation. The median value of the indicator, the value of the first and third quartiles,

minimum and maximum are presented
Source: developed by authors.
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The analysis did not reveal a link between the profitability of the strategy of strategic

development diversification of enterprises with the year of observation (the difference is not
statistically significant, p = 0.951 according to the Kruskal — Wallis criterion). The results of the

multiple regression of the studied diversified enterprises are shown in Table 2 and Fig. 7.
Table 2

Dependence Y Level of profitability
Method Stepwise
Enter a variable if P < 0,1
Delete the variable if P > 0,3
Sample size 50
Coefficient (determining) R 0,4258
R? — adjusted 0,4014
Multiple correlation coefficient 0,6525
Adjusted standard deviation 5,9597
Regression equation
Independent | ¢, thicient | Std. Error |t P Voutal | Tsompurin | VIF
variables P P
(Constant value) 18,8169
Cost —-0,02632 0,005745 —4,581 < 0,0001 —0,5556 0,5063 13,049
Financial result 0,12810 0,023570 5,433 <0,0001 0,6211 0,6005 13,049
Analysis of variation
Source Degrees of freedom Sum of squares Standard square deviation
Regression 2 1237,8943 618,9471
Residual 47 1669,3462 35,5180
F-factor 17,4263
Level of reliability P <0,0001
N—-
=|1°T
li -
:;:%
E||®fF
£
! ] (4] ?_:! 3-! J;J ]
MEEOFR. Fred)

Fig. 7. Bifurcation picture of strategic innovative development of agro-industrial enterprises
as a result of implementation of innovative strategies of diversified enterprises’ development

Source: developed by authors.
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This method revealed a linear dependence of multiple regression, which is fully consistent
with the concept of formation and innovative development strategies of the studied diversified
enterprises (see Fig. 7).

In order to identify the relationship between the profitability of diversified enterprises and
the set of significant indicators, the method of constructing multiple linear regression models was
used, taking into account the degree of influence of each of the features. As factor features, the
analysis was conducted for 6 indicators: Strategy 1 — Strategy 5 and the year of determination. The
stepwise method (Stepwise with inclusion threshold p < 0.1 and exclusion threshold p > 0.2) was
used to select profitability-related features. 3 significant features were identified: Innovative
Strategy 2, Innovative Strategy 3 and Year. A three-factor model of linear regression is built on the
selected set of features, the model is adequate (the value of = 8.9 at p <0.001).

Table 3 shows the coefficients of the three-factor model of multiple linear regression.

Table 3
Coefficients of the 3-factor model of linear regression of forecasting the level of profitability
of the studied enterprises

Model coefficient, The level of s1gn.1ﬁc?nce Partial correlation index,
Factor feature btm of the coefficient’s .
difference from 0, p partial
Strategy 2 3,86 £ 1,51 0,012 0,252
Strategy 3 3,77+ 1,12 0,001 0,325
Year -1,86 +£0,48 <0,001 —0,369

Source: quality developed by authors.

Thus, it was found (see Table 3) that when standardized by other factors, an increase in the
score of Strategy 2 by 1-point leads to an increase (p = 0.012) of the profitability level of diversified
enterprises, in average by 3.86 + 1.51%. When standardized by other factors, an increase in the
score of Strategy 3 by 1-point leads to an increase (p < 0.001) in the level of profitability in average
by 3.77 £ 1.12%.

In turn, the model of construction of linear regression can be expressed by formula 1:

Rent = 3742,6 + 3,86-X1 + 3,77-X2 — 1,86-X3, 3)

where Rent is he level of profitability of diversified enterprises (%);

X1 — the value of the level of implementation of innovative programs with an interactive
database for the efficiency of the company's logistics solutions (in points);

X2 — the value of the level of implementation of the digital platform for automatic planning
of production processes (in points);

X3 — the year of forecasting.

Fig. 8 graphically shows the correlation field for the three-factor model for forecasting the
level of profitability of the studied agro-industrial enterprises as a result of the introduction of
innovative development strategies for the long term.

The value of the determination indicator of the model Rzadjz 0.19, which indicates the
relationship between the indicators of innovative strategy 2, innovative strategy 3 and the year of
the study.
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PROFITABILITY LEVEL, %

Zz5

Strategic forecast of the model

Fig. 8. Correlation field for a three-factor model for forecasting the level of profitability
of the studied agro-industrial enterprises as a result of the implementation of innovative
development strategies for the long term (Dotted line indicates 95% CI of the regression line,
dashed line — 95% CI of the strategic forecast of the model)

Source: developed by authors.

The multifactorial model of linear regression revealed a relationship between the level of
profitability and the results of such strategies for the development of diversified enterprises as:
innovative strategy 2, innovative strategy 3, and the year of the study. However, the linear model
can’t take into account the specifics of each of the analyzed enterprises, which may be related to the
level of its profitability. To take this impact into account, the method of constructing multifactor
models of logistic regression was used to analyze the relationship between the level of profitability
of diversified enterprises and factorial features.

To compare the reliability of the study results to identify the relationship between the level
of profitability of the studied enterprises with a set of key factors and the degree of influence of
each of them, the method of constructing models of multiple linear regression was used. For the
selection of profitability-related features the stepwise method (Stepwise with inclusion threshold
p < 0.1 and exclusion threshold p > 0.2) was used. 4 key features were identified: the studied
enterprise, innovative development strategies and the year of the research. The effective feature was
the following: probability of low profitability of the development strategy implementation in a
diversified enterprise in the relevant study period (year of observation — variable Y). The level of
profitability was considered low (variable Y = 1) in the case when its value was below 17.5%
(median value of the profitability level for the studied enterprises for 10 years of observation);
profitability was not considered low (variable ¥ = 0) in the case when its value was higher than
17.5%.

Based on the key factorial indicators, namely: a certain agro-industrial enterprise, innovative
development strategies, defined time period of activity and the level of risk of implementation of
these strategies, the method of stepwise inclusion/exclusion of features was used (Stepwise with
inclusion threshold p < 0.1 and exclusion threshold p > 0.2) (Table 4). Taking into account the
selected set of features, a four-factor model of logistic regression was constructed, which is
adequate (the value of the indicator xz =39.4atp<0.001).
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Table 4
Coefficients of the 4-factor model of logistic regression model for forecasting the risk
of low profitability level of the studied agro-industrial enterprises

Model The level
Factorial feature coefficient of significance HS Indicator
value, of the difference 95% CI)
bxm from 0, p
Astarta Reference
Company KERNEL 5,20+1,34 0,001 181 (13 —2500)
NIBULON 1,95+1,02 0,055 7,1 (0,96 —52)
Strategy 4 —1,51+0,42 < 0,001 0,22 (0,10 —-0,50)
Strategy 5 —1,16+0,41 0,005 0,31 (0,14 -0,71)
Year 0,32+0,13 0,010 1,38 (1,08 - 1,77)

Source: calculated by authors.

It should be noted that the developed model of logistic regression is expressed by the
following formula:

In() = —407.8 + X1 — 1.51- X2 — 1.16 - X3 + 0.32 - X4 (4)
Rent = 3742,6 + 3,86-X1,

where Y is the risk oflow profitability level of the development strategy of a diversified enterprise,

X1 =15,2 for the kKERNEL» Group of Companies,

X1 = 1,95 for the «NIBULON» Group of Companies, X1 = 0 for other companies;

X2 — value of the indicator of implementation level of the system of GPS-surveillance and
monitoring of fuel use (in points);

X3 — value of the indicator of implementation level of software and facilities;

X4 — year of forecasting.

The model of the operational characteristics curve of the four-factor model of logistic
regression for forecasting the probable level of risk of low profitability of the studied diversified
enterprises is shown in Fig. 9.

f r-f—'_'__'r/

80 Sensitivity: 82.0

- Specificity: 78.0
| ,-r/- Criterion: >0.4712
60

B
= [
E= B
W
=
£ I
W
40 ,_/
20
| AUC = 0.842
1P P < 0.001
0 . L 1 1 L 1 L 1 L L 1 L L I 1 L L
0 20 40 60 80 100

100-Specificity

Fig. 9. The ROC-curve of the four-factor model of logistic regression for forecasting
the probability of low profitability risk of diversified agro-industrial enterprises
(The values of sensitivity and specificity of the model when choosing the optimal critical
threshold are indicated)

Source: developed by authors.
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According to the results of the study, it was determined that with effective implementation
of innovative diversification strategies the probability of low profitability risk decreases (p < 0.001),
CC = 0.22 (95% CI 0.10 — 0.50) for each point (with standardization by others risk factors). Area
under the curve of operational characteristics of the model AUC = 0.84 (95% CI 0.76 — 0.91),
which indicates a strong relationship between the indicators of the studied diversified enterprises
with innovative strategies for strategic development of diversified enterprises, a certain period of
time and level of risk implementation of innovative strategies for the development of agro-industrial
enterprises.

Conclusion. Thus, the results of constructing a linear regression multifactor model of
strategic the level of profitability forecast of the studied diversified enterprises, as well as a
multifactor model of logistic regression of strategic forecast of the low profitability risks
probability, allowed to formulate the following conclusions:

1. When conducting a one-factor analysis, an increase (p = 0.006) in the level of the
development strategy profitability of diversified agro-industrial enterprises with an increase in the
level of implementation of a digital platform for automatic planning of production processes; an
increase (p = 0.042) in the level of profitability of the defined development strategy with an
increase in the assessment of the computer software implementation level has been established;
facilities, databases and information.

2. Within the multifactor analysis of the logistic regression model, the following factors are
identified: the specifics of the company, year of evaluation, the level of implementation of
GPS-monitoring and monitoring of fuel use and the level of implementation of computer software,
facilities, databases and information, — which are strongly (AUC = 0.84 (95% CI 0.76 — 0.91))
associated with the risk of low profitability of the diversified agro-industrial enterprises
development strategy.

3. When standardizing by other factors, the increase in the assessment of the implementation
level of the GPS-surveillance system and monitoring of fuel use of the company is associated with a
decrease (p < 0,001) in the risk of low profitability, CC = 0,22 (95% CI 0,10 — 0,50) on each mark;
the increase in the assessment of the level of implementation of computer software, support
facilities (Facilities), databases and information is associated with a decrease (p = 0.005) in the risk
of low profitability, HS = 0.31 (95% CI 0.14 — 0, 71) on each mark.

Thus, analyzing the effectiveness of innovative strategies for the development of diversified
agro-industrial enterprises, we can draw a general conclusion about the need to develop a system of
strategic innovative solutions in terms of improving the efficiency of management in today’s
information society. At the same time, we should not ignore the results of diagnostics of all
elements of micro- and macrosystem of innovation infrastructure of the enterprise, which directly or
indirectly affects the effectiveness of optimal decisions on choosing the best options for innovative
development of diversified agro-industrial enterprises in the long run.
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