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Designation of R & D on Pig Production Intelligent Monitoring and Early Warning 1
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This paper analyzed live pig production, consumption and price, and proposed the monitor system and the early warning mechanism. It is indicated that the study has a theoretical and practical significance in this area in China.

In the view of the unusual fluctuation in the current live pig and its product prices, we carried out more works in live pig risk factors, fluctuation, detection methods, model building, as well as R & D relevant circumstances. In order to facilitate future studies in this field and to provide a useful exploration, we additionally proposed the implementation of the program of research and design at the last part of the paper.

compared with 2000 and 1990, and was 3.36 times that of 1980. Pork production increased to 5.07 million tones, 27.87% and 122.31% up from 2000 and 1990 respectively, and 4.47 times that of the year 1980. Though the livestock produce structure had been adjusted, and the rate of pork production in the meat decreased step by step, it still accounts for 63.98%. The pork possession per capita is 37.82 kg in 2010, which is 3.29 times that of the year 1980, and 20.86% and 89.56% more than that in 2000 and 1990 respectively. However, from January to November 2000, pork price in China tended to fluctuate continuously and significantly (Figure 1). The price was stable in the period of January 2000 to May 2003. But after then, the price went higher and fluctuated largely, especially after June 2006, the pork price increased from 10.58 yuan/kg to 26.08 yuan/kg in February 2008. During the 20 months, the price fluctuation range got 146.50%. After that, it quickly declined by 39.88% to 15.68 yuan/kg, and followed by 16.04 yuan/kg. In September 2011 the price reached 30.35 yuan/kg, continuously went up 86.61% in 15 months, The fluctuated pork price seemed like a "roller coaster", which made "live pig production stable development" difficult to be realized. So, it is in urgent need to make a live pig price control plan. Its applications also expand to more related fields, i.e., the international economic prosperity, the regional economic prosperity, industry prosperity, economy and market prosperity. Abdollahzadeh adopted the synthetic index and proposed agricultural development index. In recent years, China has made a good progress in prosperity monitoring research and application. The study was launched in a social risk, the SME economy, business prosperity monitoring, the macroeconomic climate, regional economic prosperity. Up to now, the prosperity monitoring has been widely used and accepted. Around the prosperity research goals, we have engaged in a large number of studies on the Composite Index, the AC models, data base, neural network-based monitoring, and early warning, and etc.

Even though the important progress has been made on the research of pig production monitoring and early warning, many problems still remain to be resolved in this field. Firstly, integrative study is limited in pig production, pork prices and pig prosperity rules, but the laws of pig prosperity have not been developed. Secondly, the pig prosperity risk factors are not formed. Thirdly, the research on price fluctuation is so less that the monitoring data have seldom been used and the monitoring methods have not been established. Actually the monitor research has not been carried out in China. Fourthly, early warning is mentioned more, while the research on establishing early warning indicators, dividing into early-warning warning-limit, building the model and its mechanism are limited. The early warning mechanism of the theoretical framework is not yet paid special attention. 

Main Content of R&D
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Focusing on exploration and

  analysis of the pig prosperity fluctuation rules, the optimization of the monitoring pig prosperity and the solution of the model of pig prosperity warning three key issues referred above, the goals of the R & D are designed as follows: (ⅰ) verify pigs risk and its risk factors; (ⅱ) propose the rule of the pig prosperity fluctuations; (ⅲ) construct the pig prosperity monitoring methodology system; (ⅳ) build the pig prosperity warning model; (ⅴ) form a theoretical framework of risk early warning mechanism for the pig prosperity monitoring. To achieve these goals, the main five aspects of R & D were studied by us as follows.Pig Risk and Its FactorsWe carried out the research on pig natural risks and economic risks, i.e., the basic properties, types, the degree of risk influencing, the probability of risk occurrence, risk loss, and conducted the pig prosperity risk policy scenario simulation. The pig risk factors were analyzed by using the approach of risk management. Based on a number of risk factors, the risk factors known as the "candidate risk factors", which may affect the consumption of pig production, were initially selected. Comparing with the pig fluctuation, assimilating to historical data of candidate risk factor, and scenario simulating to the impact of the candidate risk factor, analyzing the sensitivity and relevance of the simulation results, and we finally confirmed the risk factors of the live pig.Pig prosperity Fluctuating RulesAccording to the pig industry development situation, combining the sectors of pig production, circulation and consumption, we built the pig sentiment indicator system using quantitative and qualitative analysis, and integrating other relevant indicators. By comparing and selecting of quantitative and qualitative methods, such as Analytic Hierarchy Process (AHP), theory of Gray Model GM (1, 1), Support Vector Machines (SVM), BP artificial neural network, Delphi Method, the link between the characteristics of pig production and consumption in different periods and backgrounds was formed. In addition, in order to determine the indicators in the basic period; we therefore put forward the scientific "pig prosperity index algorithm". In the future, we are going to analyze the historical data of live pig production to get live pig prosperity index data; and to apply live pig prosperity index algorithm to work out the live pig prosperity index in the past 30 years. Sequentially, we will explore the character, circle, account of increasing and summarize the law of live pig prosperity fluctuation.Pig Prosperity Monitoring Method By applying monitoring methods in actualwarning and emergency, and the risk information on pig prosperity, the research was carried out on pig prosperity monitoring methods involving the aspects of survey range, place, quantity, methods and data transformation.
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Pig Prosperity Warning Model

The safety interval and the risk interval of the pig industry were obtained using Value at Risk (VaR) to measure and assess the risk of the pig industry. Then by comparing the Pig prosperity index with the safety interval and the risk interval of pig risk, we determined the degree of pig prosperity. The warning results showed with the lights. The releasing mechanism was first established in China. The mechanism consists of the main body, subject, publishing content, distribution channels, means and frequency of publication.

Pigs Prosperity Monitoring and Risk Warning Mechanism Theory

We formed the A • D • Hall three-dimensional structure for pig prosperity monitoring and early warning with the methodology of systems engineering. Studying on the pig risks and risk factors, the pig prosperity fluctuation, the pig prosperity monitoring method, and the pig prosperity warning model, we applied the basic conceptions of the system science, risk management and early warning analysis, and finally formed the theoretical framework of the pigs prosperity monitoring and risk early warning mechanism.

The Program Implementation of R&D Designation

To collect and analyze the historical data of live pig industry in the past 30 year, we made the literature analysis and spot investigation. Especially, for the missing key data, in order to get the exact information, we also took the spot investigation. Our works supported the project strongly in data.

The Value method (Value at Risk of VaR) was adopted to calculate the risk in risk management. The method was based on extreme value theory and the quartile theory of VaR calculation. Under a certain confidence level (c) and within the time interval, the means of maximum loss expected in a normal market environment was defined as:

In order to test the VaR model, Kupiec statistical tests were applied to verify its validity. Through mathematical statistics and econometric methods, Analytic Hierarchy Process (AHP), Theory of gray system Model---GM (1, 1), Support vector machine (SVM), BP artificial neural network, Delphi Method and other quantitative and qualitative methods were compared to determine the base period index, and therefore the scientific pig prosperity index algorithm was finally proposed. The prosperity indicators, the warning status were denoted with Liket's five-point scale method. The safety interval and risk interval of the swine industry are corresponded to no warning, and warning in the early warning system. As the warning system included light warning, middle warning, heavy warning and great warning, we adjusted and calibrated the related parameters to optimize early warning model.

Theoretical analysis methods were also used in our study, i.e., the methodology of system engineering was applied to establish A • D • Hall three-dimensional structure for pig prosperity monitoring and early warning. We proposed the comprehensive risk analysis and assessment of system to pigs, pig prosperity fluctuation, monitoring method, early warning techniques and methods, pig risk prevention and control, and the theory framework and risk early warning mechanism. The specific works involved were as follows. Firstly, we confirmed the issues to be researched. Based on China pig production and consumption practices, we carried out literature analysis, more spot investigations, theory analysis, and expert consult. Secondly, we collected and analyzed data and information of live pig in the past 30 years using risk management so as to find live pig risk and its risk factors. Thirdly, we built the pig prosperity index system to propose the pig prosperity index algorithm, and explore the law of live pig prosperity fluctuation. Fourthly, we established pig prosperity monitoring system including the contents of flowing such as the monitoring area, sites, indictors, methods, information transmission and data processing, and we also founded seven pig bases to monitor pig prosperity. In the end, we utilized the monitor data and calculated the live pig prosperity. With live pig risk consults, we constructed the live pig prosperity early-warning system as well as the pig warning releasing mechanisms and risk warning based on the three-dimensional structure of AD Hall. We put forward a theoretical framework for the pig prosperity monitoring. The project adopted the technology roadmap shown in Figure 2.