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Methodical approaches to take account the weather risks of agricultural enterprises through operative estimation of possible levels. 
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Weather risks could significantly affect the financial results of any agricultural enterprise, if both risks (adverse events) not timely provided. The agricultural business is – extreme weather conditions that differ significantly from the estimated average. These may include: unusually large or small quantity of precipitation, poor temperature control and so on. [5] 

Analysis of the main research and publications. The problem of evaluation and consideration of risk have devoted their research are domestic and foreign scientists: М. Интрилигатор, Л.Донець, А.Скрипник, Н.Машина and others. Among foreign scholars Т.Дж. Уотшем, К. Паррамоу. 

Very urgent is the impact of climate change on agriculture and development, respectively – taking account of weather risks. These aspects are covered in the works of Adams, RM, Fleming RA, Chang C., Dana L. Hoag, Badcock BA, Fraser RW, Pindyck R. and others. 

The aim – to study the efficiency of methods to take account the weather risk of agricultural enterprises and its operative estimation on the basis of economic-mathematical methods. 

The main material. The accuracy of weather forecasts to the long period of time is quite low, as opposed to short-term forecasts (two or three days), so a more efficient operational tasks perceived loss prevention agrarian enterprise by taking into account weather risks at this time interval. [6,7] 

It should be borne in mind that the forecast is not always deterministic and stochastic in nature, is an organization that provides services provides forward-not a single value predicted parameter number and its distribution, ie, the possible values of the parameters and their predictive probabilities. 

It is believed that the weather – it is a vector quantity, each component of which is given its own number distribution. [2,8] 

Weather set in the time interval 
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There are emergency conditions forecasted weather conditions (vectors) are given as: 
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components where extreme weather conditions meet certain weather parameters (air temperature, wind speed, rainfall). 

Each of weather conditions is realized with probability 
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We introduce the notion of expected state of extreme weather conditions: 
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The condition of the extreme weather conditions, if this is not agreed separately, we assume at least one deviation from forecast figures for confidence limits 
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, where 
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 – the expected value of i-th parameter predicted weather conditions, obtained by long-term observations, and 
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– standard deviation. 

If you use the Chebyshev inequality, the probability of such an event is less than 1/4. That is, the repetition period of adverse weather conditions over 4 years. 

Denote 
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 – the damage that can be obtained from 1 ha of crop j-th culture and the occurrence's of і- th extreme weather conditions (i = 1,2, ..., k; j = 1,2, ..., n). These values are considered to be known and calculated on the basis of available for the area of statistics. Losses we mean reducing the size of the gross income, provided that no precautions are not taken. 

Then the expected loss for the j-th occurrence of the culture of extreme weather conditions:
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If each crop sown area 
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, the total loss from the occurrence of extreme weather events 
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, which is characterized in that at least one of the parameters beyond the double standard deviation from the mean value is equal to: 
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The expected value of losses is not deterministic and actual values ​​can deviate significantly as more damage to the side and toward the smaller. 

A measure of the deviation is the dispersion (standard deviation). [1,3] 

For every 1 hectare of crop damage variance is: 
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The total variance of losses is calculated as follows:
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.
In the insurance business and banking losses are not taken to determine the level expectation (approximately 50% probability of actual losses may exceed this value), and the 5% significance level, ie the loss probability is equal to the excess of 5%. However, the agricultural business is different from all other substantially greater risk, so the level of significance there should be more - 10%. If we use the methodology of banking and insurance, many promising projects will be implemented. [4] 

At the significance level 
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 losses are calculated as follows: 
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 in the case of normal distribution, and 
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 in the case of Chebyshev inequality (distribution unknown). 

For each agricultural enterprises there is a critical level of losses, excess of which can lead to serious financial consequences. There is also a catastrophic level of damage that can lead to bankruptcy. We denote these values 
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. If the critical level of damage it is advisable to compare at a loss for confidence level 10%, disastrous – 1 percent significance level. 

We distinguish four possible options for the ratio of the risks of adverse weather conditions on stability data of the agricultural enterprise: 

1. 
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If implemented the first version of inclement weather, it will not reduce significantly the financial position of the company and the decision regarding the adoption of precautionary measures taken on the basis of information on the cost and the expected economic impact. 

With the implementation of the second option is likely to need to make a precautionary step, but the final decision depends on their complexity and cost of the necessary financial resources. 

Possible implementation of the third and fourth options indicates the presence of strategic miscalculations in the planning of the agricultural business. Widely known is the fact that, due to climatic changes of the last decades the frequency of extreme (catastrophic) weather events and so much increased, respectively, significantly increased risks of agriculture weather. 

Strategic Issues reduction degree weather risks through diversification, insurance, use of weather-resistant technology should be seen not only in the case of implementations of the third and fourth options for weather risks, but if there are estimates that suggest the possibility of their implementation upon the occurrence of extreme weather conditions, while has not led to catastrophic consequences. 

Provision of information, which is necessary for timely weather risk avoidance involves a detailed short-term prognosis extremely weather resistant, containing a number of distribution most dangerous weather characteristics (this service can make regional compart-ment Hydrometeorological Service of Ukraine); early losses calculated table onset emergency (extreme) weather conditions per 1 ha for crops grown in the area (based on the analysis of the case of weather risks of the agricultural sector in previous years) and assess critical and catastrophic risks that are inherent to this company; information on the characteristics of crop areas, the cost of planting company, expected yield and selling price (to avoid price risk, preferably in dollar terms) and others. 

Conclusion. Effective evaluation of weather risks to the proposed techniques and their consideration in the planning of its activities will enable enterprises to maximize agricultural avoid damage caused by them.
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Розглянуті методичні підходи до врахування погодних ризиків аграрних підприємств шляхом оперативної оцінки їх можливих рівнів.
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Рассмотрены методические подходы к учету погодных рисков аграрных предприятий путем оперативной оценки их возможных уровней. 

Ключевые слова: погодный риск, аграрное предприятие, критические и катастрофические убытки.
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