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SOME APPROACHES TO REDUCE THE RISK OF AGRARIAN ENTERPRISE
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The agricultural sector of any country in the world has a degree of risk higher than in other economic sectors. Main cause of it is weather and climate risks presence that significantly affect the profitability indicators of agrarian enterprises [7,8].
As to agrarian sector of Ukrainian economy, the situation is deteriorating due to incompleteness of institutional changes both in economy as a whole and directly in agrarian sector [1,4,5].
So macroeconomic instability (significant inflation) affect the growth of lending rates, a significant budget deficit affects the instability of the funds allocated to support the agricultural sector.
Incomplete institutional reforms in the countryside (no land market, large enterprises monopolization of foreign economic activities) increase the risk of small and medium-sized agricultural enterprises. Consequently, except inherent agrarian production of natural risks, institutional risk and little effective state regulation worsening situation in Ukraine. [3,4]. 
That’s why agrarian enterprises should use approaches which could reduce the risks that are able to be controlled by employer in a measure. One of the reducing risk level methods is well-known in financial mathematics - the method of Markowitz. The main idea of this method is the approach to the calculation of the diversified portfolio income of fixed (expected) risk degree [2,6,8,9].
Analysis of main research and publications. A.Peresada, O.Shevchenko, Yu.Kovalenko, T.Ostashko, N.Mashyna and others devoted their research to the problem of enterprises risk reducing. Among foreign scientists: Watshem T. J., Parramow K.K.
The problem of climate change impact on the agrarian sector development is extremely current question in additional to traditional questions. These aspects are highlighted in the research of Adams R.M., Fleming R.A., Chang C. D., Dudek, В J., Glyer J.D. and others.
Purpose of research – justification of the effectiveness of economic-mathematical methods using, including using of Markowitz model to reduce the risk of functioning of agrarian enterprises.
The main material. . Diversification of crops production of farm "Filchenkov" (region Cherkasy) based on the Markowitz portfolio model (in order to achieve the required level of income with limited degrees of risk) has made it possible to compare the structure of production which is traditional for given farm with calculated on modal basis. The structure of cereal crops production on this model should correspond to specialization of agriculture and evidence-based rotation.
Analysis of profitability of the farm "Filchenkov" during 2006-2011 showed sell trends for growing such crops as peas and soybeans. At the same time oats and buckwheat from 2008 to 2011 have unreasonably high profit margins, caused by minor acreage of crops in the structure of sown areas, and also by the ability of the farm to keep the harvest, until the selling price on the market would be maximized. 
Therefore, the task of profitability maximizing with limitation permitting to the risk is extremely important and can be resolved by Markowitz model. Markowitz portfolio with maximum efficiency:
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  is the share of expenses for cultivation i-type of crop, UAH;
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In such notation target function will appear as:
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 is profitability of individual crops, %.
Maximum of profitability of the plant growing field on the farm in the certain permitting degree according to the objective function and task limitations for 9 versions of finding the optimal plan for permitting degree are presented in Table 1.
1. Distribution of profitability and standard deviation for field of plant growing of farm "Filchenkov", %
	№ п/п
	Profitability 
	Risk

	1
	55,61
	10,68

	2
	62,35
	11,00

	3
	69,70
	12,00

	4
	74,81
	13,00

	5
	79,15
	14,00

	6
	82,92
	15,00

	7
	86,27
	16,00

	8
	99,23
	21,00

	9
	107,14
	25,00


Basing on the data in Table 1 build Markowitz curve, which set of points is the set of plans for the structure of farm production at different permitting degrees and profitability (Fig. 1).
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Fig. 1. Markowitz curve for the farm «Filchenkov»
When you select any point on the line with a certain degree of profitability and permitting, particle distribution of expenses for cultivation, corresponding to these data, would be defined. Selection of the optimal value is based on the experience of the manager, domestic and international economic conditions and others.
Diversification of cultivation of grain crops risks involves the calculation of the distribution of areas for crops on the basis of the allocation of shares of expenses for cultivation.
Provided that the enterprise has chosen portfolio №3 with the profitability 69.7% and 12% permission, the distribution of areas under crops would be as Fig.2.
The conducted further calculations made it possible to compare the actual structure of areas for crops on the farm with an estimated (Table 2). 
The level of profitability of actual structure is higher (80.1%) than in the model variant more than 10%. However, there is a significantly higher permitting – 32 percent.
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Fig. 2. Distribution of area for crops at a given degree of profitability 69.7%, 12% permitting.

2. The structure of the model and the actual distribution of acreage for farm "Filchenkov", %
	Cultures
	In fact
	According to the model

	Winter wheat
	34
	33,2

	Buckwheat
	2,8
	2,8

	Corn for seed
	10,5
	0,8

	Barley
	22,2
	3,7

	Pea
	10
	16,2

	Oats
	1,2
	2,8

	Sunflower
	15
	6,1

	Soybean
	4,1
	25,1

	Rape
	0,2
	9,3


In addition, the level of crops specialization crops in optimized model is 40%, which is the optimum level for the given farm, and for the actual data the figure is 70%, which is not acceptable, because it does not meet the standards of crop rotation and increases the vulnerability of farm to agricultural risks.
Conclusion. Diversification strategy based on the Markowitz model, is an offensive, long-term nature strategy, while respecting economy of this model can increase the effectiveness of economic performance and competitiveness indicators.
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Keywords: diversification, risk, Markowitz model, an agricultural enterprise

_1441775906.unknown

_1442999747.unknown

_1443001105.unknown

_1442999748.unknown

_1442999746.unknown

_1269771820.unknown

_1269772849.unknown

_1269771730.unknown

_1269771005.unknown

