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Abstract

Issues of agriculture, countryside and farmer concern the overall develop-
ment situation of our party and national work. The agricultural mechanization
was an important aspect of the problem solving and it was the main part of agri-
culture modernization, the carrier of the advanced agriculture technique and the
biology technique and the important performance of the development of the agri-
cultural science and technology. It could not only enhance the output rate of the
soil and the productivity of the labor, but also transfer the labor force, reduce the
labor intension, improve the plants’ ability of resisting the nature calamity, in-
crease the peasantry’s incoming and assure the quality of the farm produce. It
was the important material guarantee and the technical support of accelerating the
industry structure adjustment of the villages and realizing the agriculture modern-
ization.

The agricultural machinery sales forecast as an important basis for decision-
making of the production and sale played a very important role to the survival and
development of enterprises. With the development of the market economy and the
economic globalization, agricultural enterprises were faced with more and more
brutal market competition. For the Chinese agricultural machinery enterprises, in
order to improve the market competition capability, they must adopt the new in-
formation technique and the new management ideology to perform the sale fore-
cast in time, precisely and efficiently. Especially for the high-level, strategic and
large-scale decision-making problem, as well as the unstructured and semi-structured
information problem, they must have the high quality decision-making system to
provide basis for decision-making, The system could help enterprises (1) to de-
sign reasonable production plan and procurement program; (2) to keep reasona-
ble inventory, production and sale capability; (3) to develop scientific and rea-
sonable marketing strategies based on the changes and the trends in the market
environment along with its own subjective and objective business conditions.

However, the product sale of the agricultural machinery was a complicated
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systems engineering, It changed nonlinearly mainly affected by the season, mar-
ket, policy, peasant income increase and other factors, which were difficult to
perform the forecast. However there must exit some rules. It was important and
feasible to do the forecast with new techniques.

The main research contents of the book are listed as following;

1. Based on the analysis of amounts of the real sales data, taken advantage of
the traditional data mining tools, such as the linear regression method, the time
series decomposition method, the moving average method, the autoregressive
method, the exponential smoothing method and the gray theory method, etc, we

perform the sales forecast for the agriculture machinery., During the forecasting

" procedure, the special funds for agricultural procurement (purchase subsidies)

" are considered, which promotes the growth of agricultural machinery sale. The

measuring theory and the advantage-disadvantage are studied. The real selling da-
ta of a large agricultural machinery sales company in Heilongjiang province are
analyzed. We analyze the selling course by directly deducting and no-deducting
from the expert capital. Empirical analysis results indicate that (1) the prediction
results are poor by traditional tools; (2) the results of deducting is a little bit bet-
ter than the no-deducting. Then the results are compared with the results ac-
quired with the modern intelligent data mining tools.

2. Models of agricultural machinery sales forecasting are studied based on
the modern intelligent data mining tools, which includes BP neural network, ra-
dial basis function network, time series decomposition combing with neural net-
works, neural network algorithm using simulated annealing and genetic algorithm
optimization. After the analysis of measuring principle, the parameter determina-
tion method and their merits and drawbacks, the real sell data of annual and
months from a large agricultural machinery sales company in Heilongjiang prov-
ince are modeled and forecasted , and the predictive results are analyzed and com-
pared. The results show that the modern intelligent mining tools gain better re-
sults in almost all situations. The predictive models have goodness of fit for non-
linearity and the predictive results more accord with the practical situations. Due
to the limited length of thesis, the paper only predict on the actual data of years
and month, not deal with the data of deducting from the special funds.

3. As the influence of the region macroscopic factors on agricultural machin-

ery sales is great, the macro factors in agricultural machinery sales in Hei-
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longjiang Province and their correlation coefficient and correlation with agricultur-
al machinery sales are analyzed based on the gray correlation analysis of the gray
theory. Then a SAGABP agricultural machinery sales forecasting models based
on region macroscopic factors is proposed. In this model, the input data consists
of per capita net income of rural residents, the total power of agricultural machin-
ery, rural labor force, cultivated land, the total sown area of crops, the Gov-
ernment investment and food production and the output data is agricultural machinery
sales. The next year sales are forecasted and analyzed utilizing this model.

4. On the basis of the foregoing researches, a agricultural machinery prod-
ucts sales forecasts system is developed based on the Browser-Server structure by
adopting the system integration technique and software life cycle method, and u-
sing some development tools, such as JSP, JAVA, MATLAB and MySQL. The
system interface is friendly and the function is complete, and it contains all fore
mentioned algorithm function, such as data initialization, modeling, forecasting,
text output and figure output. The system also provides a flexible data interface
based on XML language and can achieve the flexible data exchange between defer-
ent structure systems. It is convenient for users to predict agricultural machinery
sales real-time, which is very important for improving the decision-making effi-
ciency of the enterprise governor and simplifying the management.

The study of the research could enrich the theory of the agricultural machin-
ery and increase the effectiveness of economics and decision-making. It had great
significance for promoting the management of agricultural machinery enterprises
and departments toward intelligent, scientific, integrated development and pro-
moting the cause of China’s agricultural mechanization.

The main innovation of the book is as follows:

1. The dissertation applied data mining theory and methods into sales fore-
cast of agricultural machinery, making the study systematically and comprehen-
sively. A sales forecasting method called TSDBP was proposed based on time se-
ries decomposition combing with neural networks. Based on the characteristic of
agricultural machinery sales, TSDBP used time series decomposition method to
decompose agricultural machinery sales into trend-item, season-item, random-i-
tem, and used the three parts together with time item as input, sales as output.
BP neural network was applied in TSDBP to construct the sales prediction model

of agricultural machinery. The method provided a new perspective of sales fore-
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casting from internal mechanism, with better results. Besides, a neural network
model SAGSABP was proposed based on simulated annealing genetic algorithm.
This model had the capabilities of both global and local search, which avoided the
local minimum problem in BP algorithm. This method was proved to be the best
one in existing research methods.

2. The research proposes a new agricultural sales prediction model called
RMFAMS based on region macroscopic factors, from the view of inhesion mecha-
nism. Based on the characteristic of agricultural machinery sales, the paper ana-
lyzed the region macroscopic factors (internal and external factors) which influ-
enced the agricultural machinery sales. The gray correlation theory was used to
analyze the data in Statistical Yearbook of Heilongjiang about the influencing
factors of agricultural machinery sales, and their correlation coefficient and corre-
lation with agricultural machinery sales. The following factors were selected by
sorting on: per capita net income of rural residents, the total power of agricultur-
al machinery, rural labor force, cultivated land, the total sown area of crops, the
Government investment and food production, etc. Using the annual data of these
factors as input and using the agricultural machinery sales as output, a SAGABP
agricultural machinery sales forecasting models was proposed based on region
macroscopic factors, and this method was proved to be effective by empirical ex-
periments.

3. The book develops sale forecast analysis system of agricultural machinery
called AMSFS based on B/S structure by adopting the system integration tech-
nique and software life cycle method. The system also provided a flexible data in-
terface based on XML language and can achieve the flexible data exchange be-
tween deferent structure systems by a middleware, which could transform Ora-
cle, SQL-Sever, DB2, Excel, text files and other data from heterogeneous sys-
tems into the system-supported data format. The system interface was friendly
and the function is complete, and it contained all fore mentioned algorithm func-
tion, such as data initialization, modeling, forecasting, text output and figure
output. By providing flexibility and scalability, the system met effectively the re-
quirements of agricultural enterprises to predict on distributed heterogeneous data
and supported business decision-making, which greatly simplified the prediction
complexity and difficulty. Furthermore, the system provided a practical support

and information-based business platform for China’s agricultural enterprises and
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agricultural management to achieve “knowledge management”, and “knowledge

in decision-making”,

Keywords: data mining;agricultural machinery products;sales; forecasting;

model ; system
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