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Abstract— The authors used prospective estimates of
revenue and expenses for ordinary activities, obtained
on the basis of a multiplicative trend-seasonal model
to predict the profit of an agricultural enterprise. The
study draws attention to the fact that the classical
decomposition of the trend-seasonal model into trend,
seasonal and random components is possible and
convenient for forecasting the financial performance
of an agricultural enterprise that has seasonality in
crop and livestock production. The forecast estimates
presented in the article confirmed the main
hypothesis of the study — in the presence of objective
seasonal fluctuations for the agricultural enterprise,
there is a tendency of growth in sales revenue while
reducing costs for conventional activities. This will be
possible due to the uniform production, efficient use
of fixed assets, elimination of loss of working time.
However, it is necessary to take into account that the
agricultural sector depends on climatic conditions,
and there is a risk of losses during harvesting, storage
of crops — all this leads to additional costs that reduce
the profits of the organization. The quality of the
obtained predictive estimates is verified by the ratio
of the sum of squares of absolute errors and the total
sum of squares of deviations of the actual levels of the
predicted value. The results of the empirical estimates
confirmed the feasibility of practical use of the
multiplicative trend-seasonal model, based on the
classical decomposition to predict the financial
performance of the agricultural enterprise.
Keywords— sales revenue, expenses for ordinary
activities, forecast, supply chain operation, seasonal
decomposition, trend-seasonal model.

1. Introduction

The analysis of the profit and profitability level
makes it possible to identify trends in the
development of the enterprise, to indicate to the
management the ways of further successful
development, to point out mistakes in economic
activity, as well as to identify reserves for profit
growth, which, ultimately, allows for more
successful operation [1;2;3;4-10]. The purpose of
the analysis of the financial results of the
agricultural enterprise is to provide timely
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management information that allows you to form
an objective opinion about the results of activities
for the reporting period compared to the previous
year, as well as to identify the factors that led to
changes in the indicators of financial results and to
develop measures to optimize profits [11-15]. For
this reason, the study of financial indicators is
essential in the analysis of the agricultural
enterprise. The growth of the financial results
strengthens the position of the company in the
industrial and financial sector, and also stimulates
the inflow of investments [15-25]. Thus, one of the
tasks is a perspective analysis of the financial
results of the agricultural enterprise. There is an
analysis of the long-term and medium-term
prospects, but in the long term it is impossible to
make a detailed and accurate forecast [12]. For this
reason, short-term forecasts are often used, as their
results are more accurate and reliable [13;14;21-
23]. The purpose of this study is to forecast revenue
from sales and expenses for ordinary activities as
the main indicators that form the profit of an
agricultural  enterprise for the purchasing
management based on the supply chain operation.
The main hypothesis of the study — in the presence
of objective seasonal fluctuations for the
agricultural enterprise, there is a trend of growth in
sales revenues while reducing costs for
conventional activities [25, 26].

2. Methods

For the purpose of forecasting quarterly data on
revenue and expenses on usual types of activity of
the agricultural enterprise from 2015 to 2018 are
used. The choice of trend and decomposition
method,on the basis of which the forecast will be
built, should be based on the tasks assigned to the
forecaster, as well as taking into account all the
advantages and disadvantages of known methods.
In this study, we used a multiplicative trend-
seasonal model based on the classical
decomposition:

Yt=Tt*St*Et,

where Tt - time trend of the dynamic series,
regular component characterizing the General trend
of development;
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St- seasonal component, which is characterized by
the duration of the period of seasonal fluctuations,
their amplitude;

Et - a random component that represents small
deviations impossible to predict in the long run.
Construction of the model is reduced to the
calculation of the values T, S and E for each level
of the series. The method of constructing a
multiplicative model includes the following steps:
1. alignment of the initial series by the moving
average method;

2. estimation of the seasonal component;

3. analytical alignment of series levels (T*E);

4. calculation of T values using the obtained trend
equation;

5. calculation of the levels of the series for the
multiplicative model, by multiplying the levels T to
the values of the seasonal component for the
respective blocks;

6. the calculation of the error in multiplicative
model.

3. Results and Discussion

The table of the company's revenue time series
indicates the presence of seasonal fluctuations.
During the year, revenue increases in 3 and 4
quarters. This is due to the specifics of the
organization, as the main revenue falls on the
summer-autumn period, when there is a harvest of
crop production [27, 28].
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Fig. 1. Dynamics of the company's revenue for 2015-2018

The calculation of seasonal component estimates at
the first stage of decomposition is presented in
table 1.

Table 1. Calculation of seasonal component estimates in the company's revenue

Period Revenue Movingaveragefor 4 Centeredmovingaverage Seasonalcomponentassessment

quarters

1st quarter 2015 79385

2nd quarter 2015 81078

3rd quarter 2015 136087 98861,3 96607,8 1,40866

4th quarter 2015 98895 94354,3 92015,8 1,07476

1st quarter 2016 61357 89677,3 102180 0,60048

2nd quarter 2016 62370 114684 118830 0,52487

3rd quarter 2016 236112 122977 124628 1,89453

4th quarter 2016 132068 126280 128504 1,02774

1st quarter 2017 74568 130728 124831 0,59735

2nd quarter 2017 80163 118934 119546 0,67056

3rd quarter 2017 188937 120158 120437 1,56877

4th quarter 2017 136962 120716 119669 1,1445

1st quarter 2018 76802 118623 118302 0,6492

2nd quarter 2018 71789 117981 114921 0,62468

3rd quarter 2018 186371 111862

4th quarter 2018 112484

Source: completed by the author
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At the next stage, we will adjust the assessment of
the seasonal component. The correction factor will

be: K =4/3,9287=1.01815 (the last line of table 2).

Table 2. Calculation of average seasonal component estimates

Year Ne of the quarter Sum
1 2 3 4
2015 - - 1,4086551 1,074762
2016 0,600477342 0,524867 1,89453223 1,027738
2017 0,597352218 0,670563 1,56876535 1,144505
2018 0,649204259 0,62468 - -
Total for n-th quarter 1,847033819 1,82011 4,87195268 3,247004
Average seasonal component estimate for that 0,61567794 0,606703 1,62398423 1,082335 3,9287
quarter, Sn cp
Adjusted estimate of the seasonal component, Sn 0,626851545 0,617714 1,65345704 1,101977 4

Source: completed by the author

To identify the trend component at the next stage of
decomposition, we use the linear trend formula

[15]:
Yt=a0 + al*t,

whereYt —revenue valuesaligned on a linear trend,;
a0 — free term; al—coefficient of the trend equation;

t — the quarter number.

To calculate the coefficients of the trend
component, we use the usual method of least
squares [16-20] andMS Excel:
T=111142+396,9209*t

Using the obtained equation, we determine the
predicted values of revenue (T t*St) , model errors
(table. 3) and present them graphically (Fig. 2).

Table 3. Calculation of the company's revenue after decomposition

Period Yt St THE=YY/St Tt Tt*St Yt/ (Tt*S) | Yt- (Tt*St) (Ety?
1 79385 0,626852 126640,83 111538,88 | 69918,31 1,14 9466,68 89618049
2 81078 0,617714 131254,88 11193580 | 69144,32 1,17 11933,67 | 142412570
3 136087 1,653457 82304,52 112332,72 | 185737,32 0,73 -49650,33 | 246515515
4 98895 1,101977 8974322 112729,64 | 124225,50 0,30 25330,51 641624496
5 61357 0,626852 97881,22 113126,56 | 70913,56 0,87 9556,56 | 913278583
6 62370 0,617714 100969,03 11352348 | 70125,06 0,89 7755,06 | 60140969,5
7 236112 1,653457 142798,99 11392040 | 188362,49 1,25 4774950 | 228001515
8 132068 1,101977 119846,31 114317,32 | 125975,09 1,05 6092,90 371239471,2
9 74568 0,626852 118956,39 11471424 | 71908,80 1,04 265920 | 7071328,61
10 80163 0,617714 129773,62 115111,16 | 71105,79 1,13 9057,20 | 82032951,9
11 188937 1,653457 114267,86 115508,08 | 190987,66 0,99 2050,66 | 4205216,98
12 136962 1,101977 124287,49 11590501 | 127724,68 1,07 923731 | 853279318
13 76802 0,626852 122520,23 116301,93 | 72904,04 1,05 3897,95 | 15194053,1
14 71789 0,617714 116217,18 116698,85 | 72086,53 1,00 297,53 | 88524,2586
15 186371 1,653457 112715,92 11709577 | 193612,82 0,96 724183 | 524440933
16 112484 1,101977 102074,69 117492,69 | 129474,27 0,87 1699028 | 288669597

Source: completed by the author
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Fig. 2. Actual and post-forecast values of the company's revenue

In the multiplicative trend-seasonal model of the
company's revenue, the sum of the squares of
absolute errors is 6342461426. Total sum of
squares of the deviations of actual levels of revenue
from the average value equal 40916148199. Thus,
the proportion of explained variance of time series
levels of revenue equal to: (1-

6342461426/40916148199)=0,845, or 84.5% of
what he says about the high quality of the fit of the
model to actual data on revenue.

Using the seasonal component and trend values
from 17 to 28 quarter of 2019-2021, we find the
forecast data for the next 4 years (Table4). Forecast
values do not contain a random component of Et.

Table 4. Forecast sales to 2019-2021 years.

Period St Tt Tt* St
1 quarter 2019 . 0,626852 117889,615 73899,287
2 quarter 2019 r. 0,617714 118286,536 73067,265
3 quarter 2019 1. 1,653457 118683,456 196237,996
4 quarter 2019 r. 1,101977 119080,377 131223,871
1 quarter 2020 r. 0,626852 119477,298 74894,529
2 quarter 2020 . 0,617714 119874,219 74047,9996
3 quarter 2020 1. 1,653457 120271,14 198863,163
4 quarter2020 r. 1,101977 120668,061 132973,462
1 quarter 2021 r. 0,626852 121064,982 75889,771
2 quarter 2021 . 0,617714 121461,903 75028,7343
3 quarter 2021 r. 1,653457 121858,824 201488,33
4 quarter 2021 . 1,101977 122255,745 134723,054

Source: completed by the author

Table 4 shows that the lowest revenue is expected
in the first quarter of 2019, and the highest revenue
is expected in the third quarter of 2021.

Schedule of time series of expenses for ordinary
activities (Fig. 3) indicates the presence of seasonal
fluctuations.
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Fig. 3. Dynamics of expenses on ordinary activities of the enterprise for 2015-2018

Different amplitude of seasonal fluctuations led to (Table 5). Forecast analysis of expenses by usual
the choice of a multiplicative trend-seasonal model kinds of activity are presented in Tables 5,6 and in
for forecasting costs for conventional activities Fig.4.

Table 5. Calculation of costs for ordinary activities of the enterprise after decomposition

Period Yt St ToEE= Tt TeSt | YU(Te'S) Yt- (Et?
YSt (Tt*St)

I 82518 | 0.66387 | 124298 | 10793131 | 71652.56 115 1036544 | 118057774

2 900324 | 073503 | 122884 | 108173.90 | 79511.86 114 | 10812,14 “69(;2350’

3 115878 | 152588 | 75942 | 10841649 | 16543053 | 070 | -49552.53 | 2455453461

4 95929 | 107521 | 89219 | 108659.08 | 11683144 | 082 | -20902.45 4369172255 ;

5 53889 | 0.66387 | 88705 | 108901,67 | 72296,75 0.81 | -13407,76 179737923’

6 75146 | 073503 | 102234 | 10914426 | 80225.11 | 094 | -5079.11 | 257973861

7 215738 | 152588 | 141386 | 109386.85 | 16691118 | 129 | 48826.81 | 2384057674

g 123540 | 107521 | 114898 | 10962944 | 117874.78 | 1.05 566521 | 320946123
2

9 76590 | 0.66387 | 115369 | 109872.03 | 72940.95 1.05 3649.05 | 13315554.1

10 90630 | 073503 | 123300 | 110114.62 | 80938.36 L12 9691.64 | 93927798.4
8

1 168095 | 152588 | 110165 | 11035721 | 16839184 | 100 20684 | 88114.8907
)

12 | 124571 | 1.07521 | 115857 | 110599.80 | 118918.13 | 1.0 5652.87 | 319549117
9

3 81751 | 0.66387 | 123143 | 11084239 | 73585.14 |  L.1I 8165.85 | 666811529
2

14 78869 | 07350 | 107299 | 11108498 | 8165161 | 007 782,62 | 774295342
5

15 | 167065 | 152588 | 109488 | 111327.57 | 169872.49 | 098 2807.50 | 7882034.45
!

16 03734 | 107521 | 91828 | 11157016 | 11996147 | 082 | -21227.48 | 450605718,
6

Source: completed by the author
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Table 6. Forecast of expenses for ordinary activities of the enterprise for 2019-2021

Period St Tt St*Tt
1 quarter 2019 r. 0,663871851 111812,758 74229,3427
2 quarter 2019 r. 0,735037365 112055,348 82364,3681
3 quarter 2019 1. 1,52587975 112297,939 171353,151
4 quarter 2019 1. 1,075211034 112540,529 121004,819
1 quarter 2020 r. 0,663871851 112783,119 74873,5382
2 quarter 2020 r. 0,735037365 113025,71 83078,1199
3 quarter 2020 r. 1,52587975 113268,3 172833,805
4 quarter 2020 r. 1,075211034 113510,89 122048,162
1 quarter 2021 r. 0,663871851 113753,481 75517,7337
2 quarter 2021 r. 0,735037365 113996,071 83791,3716
3 quarter 2021 r. 1,52587975 114238,661 174314,46
4 quarter 2021 . 1,075211034 114481,252 123091,505

Source: completed by the author
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Fig. 4. Actual and post-forecast values of expenses for ordinary activities of the enterprise

In multiplicative trend seasonal model expenses on
ordinary types of activities sum of squares absolute
error is 6421241677. Total sum of squares of the
deviations of actual levels of expenses on ordinary
types of activities from the average value equal
216933931315. Thus, the share of the explained
variance of the time series levels of expenditures
for ordinary activities is: (1-
6421241677/216933931315)=0.9704 or 97.04%,
which also indicates the high quality of the "fitting"
of the model to the actual expenditures for ordinary
activities.

In accordance with the forecast values performed
using the multiplicative time series model, the
lowest amount of expenses for ordinary activities is
expected in the first quarter of 2019 — 74229,4535
thousand rubles, the highest amount of expenses —
in the 3rd quarter of 2021 (174314,83 thousand
rubles).

Using the forecast of revenue and expenses for
ordinary activities, we will make a forecast of
financial results of the enterprise for 2019-2021.

Table 5. Forecast of financial results for ordinary activities of the enterprise for 2019-2021

Period Revenue, thousandrubles Expenses for ordinary activities, Sales profit, thousand rubles
thousand rubles

1st quarter 2019 73899,287 74229,4535 -330,166529
2nd quarter 2019 73067,265 82364,9375 -9297,67252
3rd quarter 2019 196237,996 171353,42 24884,57593
4th quarter 2019 131223,871 121004,994 10218,87705
Totalfor 2019 474428,419 448952,805 25475,61392
1st quarterof 2020 74894,529 74873,671 20,85798988
2nd quarterof 2020 74047,9996 83078,2131 -9030,21342
3 quarter 2020 198863,163 172834,125 26029,0378
4th quarterof 2020 132973,462 122048,372 10925,09003
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Totalfor 2020 480779,154 452834,382 27944,7724
1st quarterof 2021 75889,771 75517,8885 371,8825093
2nd quarterof 2021 75028,7343 83791,4886 -8762,75431
3rd quarterof 2021 201488,33 174314,83 27173,49967
4th quarterof 2021 134723,054 123091,751 11631,30301
Totalfor 2021 487129,889 456715,958 30413,93088
Source: completed by the author
Calculation”, Mediterranean Journal of Social
4. Summary Sciences, vol. 6(1), pp. 448-52, 2015.

On the basis of the forecast of financial results of
the agricultural enterprise it is possible to draw the
following conclusions:

- there is a steady trend of growth in profits from
sales, with the amplitude of fluctuations in the
values of the projected indicator reaches its
maximum value in every 3 quarter of the analyzed
period. This is due to the seasonality of crop
production sales.

- the greatest impact on the profit from sales will
have an increase in sales and increase in sales
prices.

It should be taken into account that the agricultural
sector depends on climatic conditions, and there is
a risk of losses during harvesting, storage of crops
— all this leads to additional costs that reduce the
profits of the organization. Therefore, the company
should pay attention to reducing costs, as well as
increasing the quality of fertilizers, seeds and feed.

5. Conclusions

The financial results of the agricultural enterprise
determine the profit that meets the needs of the
organization, or a loss from economic activity.
Information on financial results is needed to assess
potential changes in resources. Since the company
produces and sells crop and livestock products, it is
necessary to take into account the seasonal nature
of this activity. Natural and climatic conditions that
directly affect revenue and, subsequently, the profit
of the organization, can lead to a reduction in the
yield. The forecast estimates of income, expenses
and profit from sales of the enterprise received in
research confirm the hypothesis of steady growth
of profit from sales. This will be possible due to the
uniform production, efficient use of fixed assets,
elimination of loss of working time.

Acknowledgements

The work is performed according to the Russian
Government Program of Competitive Growth of
Kazan Federal University.

References
[1] LI Kulikova, A.G. Garyncev, A.V.

Goshunova, “Doubtful Debts Allowance
Develoment: Stages and Methods of

[2] A.Y. Sokolov, T.V. Elsukova, “Using abc to
enhance throughput accounting: An integrated
management  approach”,  Academy  of
Strategic Management Journal, vol. 15,
Is.Special Issue 4, pp. 8-15, 2016.

[3] L.I. Kulikova, N.B. Semenikhina, E.Y.
Vetoshkina, “Application of  Actuarial
Calculations When Building a Report on
Company's Financial Position”, Academy of
Marketing Studies Journal, vol. 20, Special
Issue, pp. 96-102, 2016.

[4] T. Bielikova, T. Banyiova, A. Piterkova,
“Prediction  Techniques of Agriculture
Enterprises Failure”, Procedia Economics and
Finance, vol. 12, pp. 48-56, 2014.

[51 C. S. L. Dias, R.G. Rodrigues, J.J. Ferreira,
“What’s new in the research on agricultural
entrepreneurship?”, Journal of Rural Studies,
vol. 65, pp. 99-115, 2019.

[6] Y. Ding et al., “Model predictive control and
its application in agriculture: A review”,
Computers and Electronics in Agriculture,
vol. 151, pp. 104-117, 2018.

[71 V. Fenyves, T. Tarnoczi, K. Zsido, “Financial
Performance Evaluation of Agricultural
Enterprises with DEA Method”, Procedia
Economics and Finance, vol. 32, pp. 423-431,
2015.

[8] S. Fitz-Koch et al., “Entreprencurship in the
Agricultural Sector: A Literature Review and
Future Research Opportunities”,
Entrepreneurship Theory and Practice, vol.
42(1), pp. 129-166, 2018.

[91 X. Gellynck et al.,, “Association between
Innovative Entrepreneurial Orientation,
Absorptive Capacity, and Farm Business
Performance”, Agribusiness, vol. 31(1), pp.
91-106, 2015.

[10] E. Giannakis, A. Bruggeman, “The highly
variable economic performance of European
agriculture”, Land Use Policy, vol. 45, pp.
26-357 2015.

[11] J. Grande, E.L. Madsen, O.J Borch, “The
relationship between resources,
entrepreneurial orientation and performance in
farm-based ventures”, Entrepreneurship &
Regional Development, vol. 23(3—4), pp. 89—
111, 2011.

[12] E. I. Kadochnikova, Z.N. Zapparova, L.B.
Sungatullina, “The analysis of resource
productivity factors: The models on panel



Int. ] Sup. Chain. Mgt

248

Vol. 8, No.5, October 2019

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

data”, Journal of Advanced Research in
Dynamical and Control Systems, vol. 10(10
Special Issue), pp. 1735-1740, 2018.

V. Uzun, N. Shagaida, Z. Lerman, “Russian
agriculture:  Growth  and  institutional
challenges”, Land Use Policy, vol. 83, pp.
475-487,2019.

V.N. Nesterov, N.N. Kozlova, “Methodology
for the Technical and Economic Analysis of a
Product at the Projection Stage”, Issues and
Trends in Interdisciplinary Behavior and
Social Science - Proceedings of the 6th
International Congress on Interdisciplinary
Behavior and Social Sciences, ICIBSoS 2017,
pp. 117-124,2018.

James H. Stock, Mark W. Watson.
“Introduction to Econometrics”, 3rd Edition,
Harvard University, Princeton University.
2011.

William H. Greene. “Econometric Analysis”,
8th Edition, Stern School of Business, New
York University. 2018.

Wooldridge J.M. “Introductory Econometrics.
A modern approach”, 5th edition, Michigan
State University, South-Western, 2013.
Sohrabi, M. (2017). The Relationship between
Non-Financial =~ Innovative =~ Management
Accounting Tools and Risk and Return of
Iranian Stock Market Listed Companies.
Dutch Journal of Finance and Management,
1(2), 40. https://doi.org/10.29333/djfm/5816
Ferreira, R. L. D. M., dos Santos, A. F. P., &
Choren, R. (2016). Vulnerabilities
Classification for Safe Development on
Android. Journal of Information Systems
Engineering & Management, 1(3), 187-190.
https://doi.org/10.20897/lectito.201634
Eskandarian, M., Jafari, S. M., &
Mohammadian Moghani, H. (2016). Impact of
“Innovation” and “Tend to Maturity” on
“Tend to Entrepreneurship” in SMEs in
Semnan. UCT Journal of Management and
Accounting Studies, 4(2), 22-28.

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Lee, M. Y. (2019). A Case Study Examining
Links between Fractional Knowledge and
Linear Equation Writing of Seventh-Grade
Students and Whether to Introduce Linear
Equations in an Earlier Grade. International
Electronic Journal of Mathematics Education,
14(1), 109-122.
https://doi.org/10.12973/iejme/3980

Haffane, A., Khelifi, A. H. M., & Kadri, B.
(2019). Convergence analysis of the
unpunctured turbo trellis-coded modulation
(UTTCM). Indonesian Journal of Electrical
Engineering and Computer Science, 13(2),
447-452.

Agara T. The Role of Woman in Terrorism
and Investigation of Gendering Terrorism.
Journal of Humanities Insights.
2017;01(02):46-56.

Ahmadi F, Alizadeh S. Study of Strategic
Thinking of Managers based on their Mental
Pattern. Journal of Humanities Insights.
2018;02(02):89-98.

Akbarian M, Rahimi S. Investigating the
Relation Between Systematic Risk and
Efficiency Indicators Based on Pricing the
Financial Assets in Companies Accepted in
Tehran Stocks. Journal of Humanities
Insights. 2018;02(03):135-8.

Akoko G. The effect of Gender of the
Managers on the educational Performance of
the Primary School. Journal of Humanities
Insights. 2018;02(03):131-4.

Ahmadi F, Rahimi M, Rezaei A. Study of
Relation between Business Model and
Sensemaking  Decisions. Journal of
Humanities Insights. 2018;02(02):99-108.
Ahani S, Pourmohammadi M. Surveying
Urban Land Use Changes with an Emphasis
on Electronic City. Journal of Humanities
Insights. 2019;03(02):61-4.



