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Under the conditions of the market relations in the activity of the agricultural exploitations, the profit
role is considerably increasing as a complicated economic category, the size of which depends not only on
the results of the management year but also on the pace of further development of the enterprise. The aim
of the research is to study the influence of the optimization of production structure on the profit increase.
The problem of profit increase is studied by many scientists in scientific literature, including L. Zahiu,
L. Kulikov, D. Parmacli, N. Volkova, etc., however its increase by optimizing the production structure of
S.R.L. is not approached. We have tried to solve this problem using the mathematical modeling method,
making up the economic-mathematical model, in which a unique calculation takes into account the multitude
of factors that influence the production structure of agricultural exploitations. Several modifications of the
mathematical models and especially of M. Braslavet and R. Kravchenko scientists were studied in this
context, on the basis of which the model corresponding to the working conditions of the research object —
S.R.L. ,,Regis-Agro” has been developed. According to the restrictions of the economic-mathematical
model, the objective function and the input information there was formulated the concrete problem which
was solved with the computer. Analyzing the obtained data, we can see that the optimal production structure
will give the household the opportunity to increase the profit by 80.2% compared to the average of the years
2011-2016.

Keywords: size of profit, optimizing the production structure, production program, economic-
mathematical modeling methods, current assets, structure of production, mathematical methods.

In condiiile relaziilor de piasg in activitatea exploatayiilor agricole creste considerabil rolul
profitului ca o categorie economica complicata, de marimea caruia depind nu numai rezultatele anului de
gestiune, dar si ritmul de dezvoltare a intreprinderii in continuare. Scopul cercetdrii consta in studierea
influengei optimizarii structurii de productie asupra majorarii profitului. Problema sporirii profitului in
literatura stiintifica este studiata de catre mulsi savanyi, printre care: L. Zahiu, L. Kulikov, D. Parmacli,
N. Volkova, insad majorarea acestuia prin optimizarea structurii de productie a S.R.L. nu este abordatd.
De aceea a fost intreprinsa 0 incercare de a solusiona o astfel de problema, utilizand metoda modelarii
matematice, alcatuind modelul economico-matematic, in care intr-un calcul unic se ia in consideratie
multitudinea de factori ce influenteazd asupra structurii de productie a exploatatiilor agricole. In acest
context, au fost studiate mai multe modificatii ale modelelor matematice si indeosebi ale savantilor
M. Braslavet si R. Kravcenko, in baza cdrora a fost elaborat modelul care corespunde conditiilor de
functionare a obiectului de cercetare — S.R.L. ,, Regis-Agro”. Conform restrictiilor modelului economico-
matematic, a functiei obiectiv si a informatiei de intrare a fost formulata problema concreta si solutionata
la calculator. Analizdnd datele obtinute, am constatat ca structura de productie optima va permite
gospodariei sa majoreze profitul cu 80,2% fata de media anilor 2011-2016.

Cuvinte-cheie: marimea profitului, optimizarea structurii de productie, program de productie,
metode economico-matematice de modelare, active curente, structura productiei, metode matematice.
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B ycnosusx pulHOUHOU 3KOHOMUKU 6 OesiMeNbHOCU CelbCKOXO3AUCHEEHHbIX NPeOnpUsmul
SHAYUMENLHO 803PACMAem 3HAYEeHUEe NPUOLLIU, KAK CIONCHOU IKOHOMUYECKOU Kamezopuu, om pamepa
KOMOPOU 3a8UCAM He MObKO pe3yIbMmamsvl mexkyujeeo 200d, HO U meMn OaibHeuuleeo pazeumusl
npeonpuamus. B nayunot numepamype 5mom 80NpoC AHANUSUPOBAICA MHOSUMU YUEHbIMU, CPEOU KOMOPBIX
JI. 3axuy, JI. Kynukos, /. Ilapmaxnu, H. Bonxosa u Opyeue, HO yeenuueHue HA386aHHO20 NOKA3amens
nOCPeOCmeom onmumusayuy cmpykmypul npouzsoocmea Oowecma ¢ Ozpanuuennoti OmeemcmeenHocmu
6 aecpapHom cexkmope He usyueno. Llenb O0aHHO20 uccred08aHuUs COCMOUM 6 U3VUEHUU GIUSHU
ONMUMU3AYUY  CIPYKMYPbl  NPOU3BOOCMBA HA  y8equdeHue npubsiiu. Ha ocHose memooa
MaAmMemMamu4eckoeo  MOOenuposanus Ovlia  paspabomana IKOHOMUKO-MAMEMAMULECKds MOOeib,
6 KOMOpOU 6 eOUHOM pacyeme Y4UMbIBALOCL MHOICECEO (AKMOPO8, GIUMIOWUX HA CMPYKMYPY
npouzgoocmea  xozaucmea. B omom  KOHmeKcme  ObliU  U3YYEHbl  HEeCKONbKO — MOOUuuxayuti
Mamemamuyeckux mooenetl, 8 nepgyio ouepeods, yuenvix M. bpaciaeya u P. Kpaguenmko, Ha ocHose
KOMOPbIX U COCMABIEHA MOOENb, COOMmEemcmaylowas yciosusm oovekma ucciedosanus — 0.0.0. «Regis-
Agroy. B coomseemcmeuu ¢ ocpaHuyeHUAMU IKOHOMUKO-MAMEMAMUYECKOU MoOenu, QyHKyuu-yenu u
6X00HOU UHpOpMayuu ObLIA CHOPMYTUPOBAHHA KOHKPEMHASA 3A0aYd U PeUuleHd ¢ NOMOULbI0 KOMNbIMEPHOU
npoepammul. Ilonyuennvle pesynrvmamuvl HOKA3AIU, YO ONMUMALLHAS CHPYKMYPA NPOU3BOOCMEA 0acm
X038UUCM8Y 803MOJCHOCD Yeeaudums npubviis Ha 80,2% no cpasneHuio co cpeOHUM noxazamenem 3d
2011-2016 ee.

Knrwouesvie cnosa: pazmep npudviiy, onmumuzayus CmpyKkmypul Bpou3go0Ccmad, RPpou3o0CmeeHHAs.
npOSPAMMA, MemoObl IKOHOMUKO-MAMEMAMULECKO20 MOOETUPOBAHUs, 000POMHbBIE AKMUBbl, CIPYKIMYpa
npouU3800CmMea, Mamemamuieckue Memoobl.

JEL Classification: C02, D20, D39, E23.
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Introduction. The effectiveness of the enterprise's production, investment and financial activity are
reflected in the financial results: income and profit from the sale of the output, profit tax, and net profit. As an
economic category known from time to time, in the contemporary economic development, profit has
received new content and as a market economy instrument — it ensures the interests of the state, the owners
and the staff of the enterprise. For these reasons, currently one of the main issues is the appropriation of
techniques by the managers and staff employed in the economy, of the contemporary methods of efficient
management in the formation of profit in the process of operational, investment and financial activity.

Under the conditions of market relations in the activity of enterprises, the role of profit considerably
increases as a complicated economic category. Its size and level of profitability depends not only on the
results of the management year, but also on the pace of further development of the company.

The problem of increasing the profits of agricultural holdings has been studied by several students,
among which we mention: M. Kulikov [11], L. Zahiu [8], V. Balanuta [3] and others.

Material and method

As the basis for calculating the profit to maximize the balance sheet items, the enterprise's production
program is used, which can be achieved by optimizing the production branch structure.

A number of scientific research methods can be used to establish a more rational production structure,
such as multiple variants, balance, index, planning, mathematical modeling, and so on [6].

From the methods listed, only the mathematical modeling method allows us to determine the optimal
variant of the farm production structure, including the limited liability company in order to maximize profit.
This method provides the compilation of the economic-mathematical model which takes into consideration
many factors in a single calculation: the specialization, the rational use of the available production resources,
the requirements of the recommended crop, the productive potential of the soil, the level of the demand for
production on the market, sales outlets, managerial capacity, and so on. These factors influence the
production structure.

The importance of this method speaks also of the fact that the use of mathematical modeling for
solving economic problems in the CIS countries, as mentioned by many scholars, did not play a useful role
in the methodological arsenal of the agrarian economy. While Western scholars, in the complexity of the
economic mechanism of market relations, do not carry out any real research without using mathematical
modeling, computer imitation experiments, and other information technologies. It is certain that the market
itself is a model built on a system of hypotheses and operating rules.
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The models of the economists-mathematicians M. Braslavet [9] and R. Kravchenko [10] have been
used to elaborate the modification of the economic-mathematical model of optimization of the production
structure, which will contribute to maximizing the profit size appropriate to the operating conditions of the
research object.

We currently do not know an approach to the problem and we use the mathematical model to increase
profits by optimizing the production structure of S.R.L. This model was used by the M. Lishansky and
I. Maslova [12] scholars only for the argumentation of loan size of the agricultural holding, and in the
publication of the D. Haruta, V. Calmac, R. Haruta [4] authors for the Republic of Moldova.

The economic-mathematical model in general form Goal-Objective-Maximize Profit:

Z.w = C,X,,

jeld

In the following restrictions:

1) The use of agricultural land:

Y X, =8%X,

jeld

2) observance of the requirements of the crop for the minimal-maximum share of the surface of
some crops or groups of crops in the arable land:

a, Ssz X;Saj S ;

jeld

3) compliance with the crop rotation requirements in accordance with the scheme:

dovyx; = vi'jxj (e ),

jeld jeld

4) according to rational use of production resources:

> a;x;<b,(iel,);

jeld

5) according to the required feed volume for livestock sector:

> ayx,+D,2b ,(heH);

jeld

6) according to the contracts with the economic agents for the main types of vegetable products:

W x, 2Q_ .(peP),

7) the equation of balance for determining some economic indicators:

> ai;xj =x,(iel,);

jeld

8) variables cannot get negative values:

X, 20,(jey);x;20;x 20

In the mathematical model, the following conventional signs are accepted:

j — number of variables;

J — crowd, the elements of which indicate the number of types of activity;

J1 — crowd, the elements of which indicate the number of types of activity in plant culture;

i — number of restrictions;

| — crowd, the elements of which indicate the number of restrictions;

11— crowd, the elements of which indicate the number of restrictions related to limited production resources;

12 — sets, the elements of which indicate the number of restrictions related to the min-max weight of
the crop areas in the arable land;

I3 — crowd, the elements of which indicate the number of restrictions relating to the rotation of crops
under cropping;

h — number of types of feed and nutrients;

H — crowd, the elements of which indicate the number of restrictions relating to the total forage and variety;

p— number of production-goods types;

P — crowd, the elements of which indicate the number of restrictions related to the modes of
production-commodity;
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- seeded (planted) surface of culture (type of activity) —j;

- amount of humus required to maintain its positive balance in soil;

- value of the indicator which is determined (as needed) in the process of solving the problem;

- size of agricultural land, arable;

- value of production in the calculation of 1 hectare of the crop j, 1 ha of the variety j, the same to an
animal head of the j type;

- limited reserve production resource of the kind —i;

- resource consumption norm of the kind — i calculated in a unit of measure of the variable — j;

- min-max share of the crop area j in the arable land,;

- logical coefficients linking the crops, so that one of them is the precursor r of another according to
the agrotechnical condition;

- amount of investments;

- investment rule calculated in a unit of measure of the variable — j;

- fertilizer incorporation rule for 1 ha;

- norm for obtaining the fertilizer from 1 animal head;

- removing (mineralizing) the humus from the respective crop;

- removing humus from the soil washing process;

B — total amount of organic fertilizers in recalculation to humus, tons;

- yield of type-h forage from 1 ha of culture j;

- amount of forage — h forage on pasture, siphon;

- consumption of fodder by — h by 1 animal head — j;

- production plan of the kind — p;

-productivity of the type — p production in the calculation of a unit of measure of the variable j;

- value of the type indicator is calculated as a unit of measure of the variable —j.

The mathematical model was approved based on L.L.C. "Regis-Agro" data, Falesti district.
The nominated agricultural holding deals with the production, supply and marketing of wheat, maize,
sunflower and sugar beet. In the structure of the sales revenues of L.L.C. "Regis-Agro" in the years
2013-2015 a considerable share of the production of cereals (43.3%), of sunflower (31.1%) and sugar beet
(29.9%) can be found.

The utilization rate of the factors of production contributes to the development of the enterprise's
activity and to the size of the financial results [6, p.19-20].

After analyzing the data in Table 1, we observe that the size of the indicators of the economic
and financial activity in dynamics records considerable fluctuations during the analyzed period. The gross
profit within the enterprise in 2015 compared to 2013 and 2014 increased by ROL 483.75 and 142.2
thousand, respectively and the profit before tax and net profit increased in 2015 compared to 2013, and
diminished compared to 2014.

Further, we will continue to analyze the financial results of L.L.C. ,,Regis-Agro” for the period
2013-2015 in the analytical table 1.

Table 1
The analysis of Financial Results and Profitability at L.L.C. ,,Regis-Agro”, Falesti district
Deviation (+; -) of
Indicator s 2015 towards:
2013 2014 2015 2013 2014
A 1 2 3 4 5
1. Gross profits, thousands of lei 883,18 | 1224,73 | 1366,93 | +483,75 +142,2
2. Profit (loss) to tax, thousands of lei 975,02 | 1128,64 | 1024,07 | +49,05 -104,57
3. Net Profit, thousands of lei 894,63 | 1014,99 | 934,21 +39,58 -80,78
4. Profitability of means of production, % 26,81 21,89 20,53 -6,28 -1,36
5. Profitability of agricultural production, % 40,86 59,06 53,4 +12,54 -5,66
6. Economic profitability, % 29,05 24,44 20,41 -8,64 -4,03
7. Financial profitability, % 34,78 27,37 19,95 -14,83 -7,42

Source: Developed by authors based on data from S.R.L.
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The profitability of the means of production in 2015 compared to 2013 and 2014 decreased by 6.28
and 1.36 percentage points, respectively. We mention that the profitability of agricultural production in 2015
compared to 2013 increased by 12.54 percentage points, but declined by 5.6 percentage points compared to
2014. The economic profitability, which characterizes the amount of profit tax per leu of the enterprise's
assets, decreased in 2015 compared to 2013 and 2014 by 8.64 and 4.03 percentage points, respectively.
Financial profitability which reflects the efficiency of using the enterprise's own resources in 2015 decreased
compared to 2013 and 2014, corresponding to 14.83 and 7.42 percentage points, respectively.

We note that the economic and financial activity of L.L.C. "Regis-Agro" in the analyzed years are
positively appreciated, as gross profit is somewhat rising and economic and financial profitability tends to
diminish.

Therefore, in order to highlight the untapped reserves and improve the economic and financial
situation, it is important to optimize the production structure of the household based on the economic-
mathematical modeling to maximize the size of profit.

Formulation of the economic-mathematical problem and solving it on a computer, based on data from
L.L.C. "Regis-Agro", was prepared the following information:

1) The area of arable land, ha;

2) Production resources available;

3) Enumeration of all crops (genres of activity) cultivated in L.L.C. according to pedo climatic
conditions and cropping requirements recommended by a group of scholars (coordinating Professor
V. Vronskih) from the Research Institute of Field Crops in Balti [1] with the following varieties:

- Corn for silo and green mass

- Lucerne;

- Lucerne;

- Lucerne;

- Autumn wheat;

- Sugar beet;

- Corn for grains;

- Peas for grains;

- Autumn wheat;

- Sugar beet + sunflower;

- Corn for grain + corn for silo and green mass.

4) production plan of the main types of products needed to fulfill contracts with economic agents and
to meet the requirements of the employees of the enterprise;

5) planned harvest of crops;

6) Consumption of production resources per 1 ha for each crop (type of activity);

7) selling price and cost of one quintal of production, calculated profit per hectare of each agricultural
crop, various normative materials [7].

Based on the above, the economic-mathematical problem is formulated as follows: “It is necessary to
determine the optimal variant of the production structure of L.L.C. "Regis-Agro" that will maximize profit
by rationally using arable land, available production resources, respecting the conditions of the
recommended harvest, ensuring the production of the main types of products to fulfill the contracts with the
economic agents”.

The system of variables of the problem includes a number of 21 (which means the crop area, ha) over
which 27 restrictions have been overlapped.

The problem was solved on the computer according to the "Programmer Linear" program of the QM
application package.

Results and discussions

After analyzing the obtained results, we find that the production resources existing in L.L.C. "Regis-
Agro" are sufficient to carry out the production process according to the optimal plan of the production
structure that allows us to obtain maximum profit in amount of 1925, 2 thousand lei, with financial resources
in the amount of 2881,5 thousand lei, which is 27.2% higher than the average for 2013-2016 (Table 3).

The optimal production structure of the mathematical model, which, apart from other conditions, also
took into account the requirements of the recommended crop, provides for some changes in the sown areas
of agricultural crops (Table 2).
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Table 2
Comparative structure of sown areas under agricultural crops in L.L.C. ""Regis-Agro", Falesti district
Average Optima plan
Types of agricultural crops of years 2013-2016 for 2018

ha % ha %
Autumn wheat 126 32,1 105 26,8
Spring barley 14 3,6 11 2,8
Soy 10 2,5 - -
Rape 10 2,5 - -
Corn for grains 85 21,7 71 18,1
Maize for silo and green mass - - 9 2,3
Peas for grains - - 63 16
Sunflower 112 28,7 27 6,9
Sugar beet 30 7,6 65 16,6
Lucerne 5 1,3 41 10,5
Total 392 100 392 100

Source: Authorized by the authors of the optimal plan, based on the data of the specialized forms and
financial reports of the S.R.L.

Thus we observe that in the structure of the sown areas, on the average years 2013-2016, where only
6 crops were cultivated, the technical cultures (sugar beet and sunflower — 36.2%) are considerably bigger,
which is in contradiction to the observation of the rotation seed crops, and autumn wheat sowings are not
provided with good precursors (alfalfa, peas, corn for silage and green mass). These drawbacks in the crop
rotation are to some extent corrected in the structure of the sown areas of the crops according to the optimal
plan for the year 2018.

The recommended areas of agricultural crops will allow L.L.C. "Regis-Agro" to produce and market
the following types of products:

- grains — wheat 4305;

- grains — barley 396;

- grains — corn 4970;

- peas — 1764,

- sunflower seed — 702;

- Sugar beet roots — 42250.

The harvest of corn and green mass, Lucerne, as well as grain waste and sugar beet leaves from
surfaces will be used for individual livestock.

Table 3
Determination of economic efficiency of the optimal production plan
of L.L.C. "Regis-Agro" compared to the average for the years 2011-2016

Average data Data according to Optimal plan data
Indicator over the years | the optimal plan for | (%) vs. year average
2011-2016 the year 2018 2013-2016
1. sales revenue, thousands lei 3115,6 4806,7 154,3
2. The cost of sales, thousands lei 20474 28815 140,7
3.Profit, thousands lei 1068,2 1925,2 180,2
4. Revenue of sales, lei
in consideration of: 7948,0 12262,0 154,3
-1 ha agricultural land 346178,0 534078 154,3
-1 average scriptic worker 1,52 1,67 109,9
-1 leu of the cost of sales 1,38 2,03 147,1
-1 leu fixed assets
5. Profit, lei calculated for: 2725,0 4911,2 180,2
-1 ha agricultural land 118688,9 213911 180,2
-1 average scriptic worker 0,52 0,67 128,8
-1 leu of the cost of sales 0,46 0,81 176,1
-1 leu fixed assets 52,17 66,8 +14,63 p.p.

Source: Authorized by the authors of the optimal plan, based on the data in the specialized forms and

financial reports of the S.R.L.
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We should also mention that maximizing profit by optimizing the production structure will deepen
the specialization of S.R.L. "Regis-Agro" in the production of sugar beet to some extent because it is located
in the North Region where agricultural holdings are specialized in producing this crop as well as the grain.

The optimal production structure, along with profit maximization, will allow L.L.C. "Regis-Agro" to
increase economic efficiency according to the indicators presented in Table 3.

Analyzing the data in Table 3, we note that according to the optimal plan for 2018 the household will
have the possibility to increase the sales revenues by 54.3%, the profit by 80.2% compared to the average of
the years 2011-2016, and the profitability level will reach 66.8%, which is 14.63 percentage points higher than
de facto one. The profit growth rate in 2014-2016 compared to the average of 2011-2013 was circa 67%.

Therefore, finally, we find that optimizing the production structure of L.L.C. "Regis-Agro" has helped
to maximize the profits.

Conclusions

1. Currently, in order to maximize the profit by optimizing the production structure of L.L.C. "Regis-
Agro" and agricultural holdings, in general, it is rational to use the mathematical modeling method, building
the economic-mathematical model, or solving the problem with the computer.

2. It would be beneficial for L.L.C. "Regis-Agro" to deal in perspective with the cultivation of several
agricultural crops, focusing on the crop rotation recommended by the scientists for the conditions of
household operation, which will allow to improve the fertility of the soil, obtaining higher yields and
quality.

3. Computer calculations based on L.L.C. "Regis-Agro” shows us that organizing the production
process according to the optimal production structure will allow the nominee farm to increase economic
efficiency.

4. For a more remote perspective, it would be beneficial to make profit maximization calculations
based on more extensive, real and qualitative information, possibly automated.
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