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Rural Development

Income Growth of Peasants Based on Grey Theory

TAO Ai-xiang”
Huaiyin Institute of Technology, Huaiyin 223001, China

Abstract Taking Jiangsu Province for example and using the relevant data in Jiangsu Statistical Yearbook and Statistical Communique of Jiangsu
Province on National Economic and Social Development during 2002 —2009, the thesis selects eight indexes including per capita net income of farm-
ers, the fixed asset investment level in rural areas, average educational level, agricultural scientific and technological level, urbanization level, in-
dustrialization level, average consumption level per rural residents and per capita GDP and adopts the theory of grey correlation to analyze the fac-
tors influencing the peasants’ net income. As shown in the result, the effect on the peasants’ net income gives the following subsequence from great
to little . average consumption level per capita of rural residents, urbanization level, average educational level, industrialization level, per capita
GDP, number of scientific and technical personnel and fixed asset investment level in rural areas, that is, r, > ry, >r, >rs >, >r, >r,. Then
combining with the practical conditions, the thesis makes a detailed analysis of each factor influencing the peasant’s income growth and proposes

corresponding measures in order to improve the peasants’ income.
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Since the 21st century, the central government has been
promulgating the ideas and methods in the " central first docu-
ments" to solving the problems concerning farmers, rural areas
and agriculture for six years, which shows that the central gov-
ernment attaches great importance to these problems especially
how to improve the peasants’ income. Although these docu-
ments and policies have increased the farmers’ income to a
certain degree, there are also some factors constraining their
income growth and the urban-rural gap is still large, based on
this, according to relevant data about the per capita net in-
come, the author takes Jiangsu Province for example, adopts
the grey correlation theory and discusses the issue of increas-
ing the farmers’ incomes.

1 Data source, model establishing and

index selection

1.1 Data source

1.1.1 Per capita net income of farmers. The per capita net
income of farmers refers to the balance after deducing the
household daily expenditure, taxes, the depreciation of fixed as-
sets for production purpose and those given to the friends and rel-
atives from the total annual income of a rural household from all
sources (including physical income) , it is denoted as x,.

1.1.2 Fixed asset investment level in rural areas. The fixed
asset investment level in rural areas lays the foundation for rural
social and economic development, only with a firm foundation
could the potential for the income growth of rural residents be
fully exploited, the research will choose the rural fixed asset in-
vestment amount to measure the investment level, it is denoted
as X.

1.1.3 Average educational level. It has been confirmed by
foreign academics that education is an important approach to
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enhancing the human capital as well as the most powerful sup-
port for increasing the incomes. The stagnated growth of
farmers’ income is directly related to the backward rural educa-
tion to a large degree, the backward rural education directly af-
fects the improvement of the farmers’ scientific and cultural
quality. The average education level will be measured by the
percentage of the people with junior middle school or higher ed-
ucation, and it is denoted by x,.

1.1.4 Agricultural scientific and technological level. The agri-
cultural scientific and technological level has a significant effect
on modern agriculture, the advanced agricultural science and
technology could improve the farmers’ income level. Here it will
be measured by the number of the talents in agricultural sci-
ence and technology, which is denoted by x;.

1.1.5 Urbanization level. Urbanization level is an important
indicator of the economic development, social organization de-
gree and management level in a country or region, it is denoted
by x,.

1.1.6 Industrialization level. Industrialization level generally
refers to the process of traditional agricultural society transfor-
ming into modern industrial one. It is also a transition from the
agriculture-based economy with backward production technolo-
gy and low productivity to the advanced industry-based econo-
my with advanced production technology and highly-developed
social productivity. The industrial level is referred to as x;.
1.1.7 Average consumption level per rural residents. Con-
sumption and production are closely linked, production deter-
mines consumption, while consumption has a strong reaction
on production, and it is one of the important factors promoting
the economic growth and the farmers’ income growth. Here this
index is denoted by Xx;.

1.1.8 Per capita GDP. Per capita GDP is often adopted to
measure the economic conditions in the development econom-
ics, it is one of the indicators of macro economy and an effec-
tive tool for people to understand and grasp the macro econom-
ic conditions in one country or region, here is referred to as x,.
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1.2 Data source The data comes mainly from the relevant
data in Jiangsu Statistical Yearbook and Statistical Communi-

Table 1

que on the National Economic and Social Development of Jian-
gsu Province during 2002 —2009 (Table 1).

The factors influencing the per capita net income of peasants in Jiangsu Province during 2002 —2008

Year X, //Yuan X, // x10* Yuan X, /) % X, // x10* X, /) % X5 /) % X, // Yuan X, //Yuan
2002 3995.6 830.3 46.77 3.74 44.7 61.2 3817.4 14 396
2003 4 239.3 1325.1 47.12 3.74 46.8 67.2 3 858.6 16 830
2004 4 753.9 1819.4 49.87 3.25 48.2 63.6 4 4141 20 223
2005 5276.3 2 527.8 50.07 3.18 50.5 61.8 5281.3 24 560
2006 5813.2 2 589.9 52.78 3.1 51.9 60.5 5842.3 28 814
2007 6 561.3 3107.6 54.47 2.92 53.2 59.7 6 850.2 33 928
2008 7 356.5 3690.7 57.13 3.06 54.3 60.4 7 484.3 39 622

1.3 Model establishing Due to the difficulty in collecting the
statistical data, the traditional regression analysis method can-
not accurately measure the effect, however, as an scientific
method to analyze the data under the circumstance of incom-
plete information, the grey theory remedies the defect of math-
ematical statistics in the systematic analysis, which is applica-
ble no matter the sample amount is large or small and whether
the samples are regular or irregular, moreover, since it is with
less calculation and convenient to use, there will be no such sit-
uation that the quantitative results are not in accordance with
the qualitative analysis, so this theory is suitable to analyze the
factors influencing the peasants’ incomes. The steps of estab-
lishing the grey correlation dynamic analysis model are as fol-
lows .

(1) The establishment of the reference sequence of de-
pendent variable and comparative sequence of independent
variable in the original sequence. The reference sequence of
dependent variable is also called parent sequence, denoted as
X0 =Y, X2, X, -+, X 1; while the comparative
sequence of independent variable is also called sub-sequence,
denoted as x'* .

X =[xV X2 Xx¥ e X®T (i=1,2,3, -+, n)

(2) The dimensionless processing of original sequence.
This aims to eliminate the impact caused by different orders of
magnitude so as to make it easy to conduct calculation and
comparison. The dimensionless processing could be achieved
through the means of initialization, mean values and interval
values, the calculation formula is as follows:

X;k’) =X;k)/X§1) , ka’) =X§k) /;l

(8) The evaluation of difference sequence, maximum val-
ue and minimum value. The difference sequence is: A, =
[A;(1),A,(2), A;(3), -, A;(k) ], the maximum value is :

Apay = maxmax | X" = x*'| while the minimum value is
Ay, =minmin X<

(4) The calculation of grey correlation coefficient. The for-
mula is .

(k) _ Amin +}\Amax

YA (K) A
in this formula L refers to the correlation coefficient between
the NO. k number of the sub-sequence x;(i=1, 2, 3, -+, n)
and the parent sequence x,, A is the resolution coefficient, a-
mong the range 0 -1, generally A takes the value of 0.5.

(5) The calculation of grey correlation degree. In order to
obtain the total correlation degree, we should take into account

-x¥

the importance of each observation point in the overall observa-
tion, therefore we need to determine the weight of each point.
Generally, the grey correlation degree is calculated by the
means of arithmetic average, the formula is.

Ioi =1/nk§1 r,;i (k)
in this formula r,, refers to the correlation coefficient between
the sequence x, and sequence X;.

(6) The ordering of the correlation degree. The correlation
degree will be ordered according to the value of r,,. The closer
the correlation degree to 1, the greater the correlation degree.
According to the experience, when A =0.5, the correlation de-
gree is greater than 0. 6, we can say that the correlation is
significant™ ~*'.

2 Results and analysis
2.1 Calculation of grey correlation

(1) Normalization of data. In the correlation analysis, the
advantage analysis could be conducted when there are more
than one reference sequence and factor to be compared. Gen-
erally the reference sequence is called parent sequence ( par-
ent factor) while the comparative sequence is referred to as
sub-sequence ( sub-factor). In this paper, the parent sequence
is x, and the sub-sequence is x, — x, (Table 1). Due to the dif-
ferent physical meanings of each factor in the system, the se-
lected indexes do not share the same dimension or dimension
unit, thus leading to the diversified dimensions of the data,
which, as a result, makes it difficult to compare or to obtain the
correct conclusion in the comparison, in order to make these
indexes comparable, we should conduct a dimensionless pro-
cessing of the data before calculation. The data in Table 1 are
normalized by the means of initialization so as to change each
index into comparable quantitative values, the results obtained
from the normalization processing are shown in Table 2.

(2) The evaluation of the difference sequence. Taking X,
as the parent sequence and each sequence as the sub-se-
quence, it calculates the absolute value of the difference be-
tween the parent sequence and the sub-sequence. The differ-
ence sequence is:

A1=(0,0.534,1.000,1.722,1.622,2.098,2.601)

A2 =(0,0.054,0.123,0.250,0.327,0.477,0.619)

A3 =(0,0.061,0.320,0.471,0.623,0.861,1.023)

A4 =(0,0.014,0.111,0.192,0.294,0.452,0.626 0)

A5 =(0,0.037,0.150,0.312,0.467,0.667,0.854)

A6 =(0,0.050,0.033,0.062,0.075,0.152,0.120)
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A7 =(0,0.108,0.216,0.385,0.546,0.715,0.911) operation between the sequence x;(i=1,2, 3, ---, n) and the
A, is the difference sequence formed after the difference sequence X,.

Table 2 The influence factors and initial values of per capita net income of peasants in Jiangsu Province during 2002 -2008

Year X, //Yuan X, // x10* Yuan X, /) % X, // x10* X, /) % X, /) % X, //Yuan X, //Yuan

2002 1 1 1 1 1 1 1 1

2003 1.061 1.595 1.007 1 1.047 1.098 1.011 1.169

2004 1.189 2.189 1.066 0.869 1.078 1.039 1.156 1.405

2005 1.321 3.043 1.071 0.850 1.129 1.009 1.383 1.706

2006 1.455 3.117 1.128 0.832 1.161 0.988 1.530 2.001

2007 1.642 3.740 1.165 0.781 1.190 0.975 1.794 2.357

2008 1.841 4.442 1.222 0.818 1.215 0.987 1.961 2.752

(8) The evaluation of the maximum value and minimum
value. A, =2.601 and A, =0, A =0.5.

(4) The evaluation of grey correlation degree. The grey
correlation coefficient is calculated by the calculation formula of
grey correlation degree (Table 3).

Table 3 The correlation coefficient between per capita net income
of peasants and its influence factors in Jiangsu Province
during 2002 -2008

Year Ly, Ly Ly Ly, Los Ly Ly
2002 1 1 1 1 1 1 1
2003 0.709 0.960 0.955 0.989 0.972 0.963 0.923
2004 0.565 0.914 0.803 0.921 0.897 0.975 0.858
2005 0.430 0.839 0.734 0.871 0.807 0.954 0.772
2006 0.445 0.799 0.676 0.816 0.736 0.945 0.704
2007 0.383 0.732 0.602 0.742 0.661 0.895 0.645
2008 0.333 0.678 0.560 0.675 0.604 0.916 0.588

The calculated grey correlation degrees are r,, =0.552,
r, =0.846, r,; =0.761, r,, =0.859,r, =0.811,r, =0.949, r,
=0.781.

(5) The ordering of the calculation degree. The above
correlation degrees are all above 0.5, which shows that there is
a strong correlation between each factor and per capita net in-
come of rural people, the order is ryg >y, >y, > los >y >l >
For-

2.2 The analysis of the grey correlation degree

(1) Per capita consumption level of farmers has the grea-
test impact on their incomes. This fully proves that the improve-
ment of the consumption level is very important to the farmers’
income growth, under current financial crisis, the international
trade plays a limited role in stimulating the economy, while too
much investment may produce excessive capacity and cause
environmental pollution, thus, during a certain period of time to
come, we should focus on improving the consumption level of
both the urban and rural residents. For example, on the basis
of the subsidies to home appliances going to the countryside in
2009, the government will increase both the scope and propor-
tion of the subsidy dramatically in 2010, especially to improve
the subsidies to agricultural machineries, moreover, the gov-
ernment further enhances the subsidies to the automobiles and
building materials going to the countryside. These measures
will effectively promote the farmers’ consumption level. Howev-
er, it should not be neglected that the overall income of rural
residents is not high, which on the one hand constrains the im-

provement of the consumption level and on the other hand con-
fronts the farmers with the difficulties in the supporting of old
people, medical treatment and education of the children.
Therefore, we should adopt more effective policies and boost
the investment in the social security of rural residents so as to
remove their worries.

(2) The urbanization level has great impact on the
farmers’ income. This conclusion further proves the correctness
of the statement that we can get the farmers rich through reduc-
ing their number. To accelerate the pace of urbanization, loose
up the restrictions on the farmers’ settlement in urban areas,
pay more attention to the construction of small towns and trans-
form the farmers in their local regions all call for relevant sup-
porting measures involving the household registration reform,
land reform, financing reform and so on.

(8) The farmers’ education level largely determines their
income. This indicates that, in order to greatly increase their in-
comes, we should make great efforts in improving their educa-
tion level. the government should keep enhancing rural compul-
sory education from a long-term point of view on the one hand,
while provide specific trainings to the farmers according to mar-
ket demands for personnel during a period of time in the future
on the other hand, so that the trained skills of the farmers
would be useful. The main problems at present are the blind-
ness of the training as well as poor organization and coordina-
tion, as a result, many rural residents lack the enthusiasm for
training.

(4) Industrialization level has relatively large impact on the
farmers’ incomes. The development of industry could create
more wealth and provide more job opportunities for the farm-
ers, so we should keep promoting the process of industrializa-
tion. Moreover, the per capita GDP has a significant impact on
the farmers’ incomes, which indicates that the maintenance of a
high economic growth rate could promote a sound and rapid
economic development.

(5) Agricultural scientific and technological level exerts
certain impact on the farmers’ incomes. There is a low correla-
tion degree between the number of scientific and technological
personnel and per capita net income of farmers, because the
contribution rate of the first industry to the GDP in Jiangsu
Province is declining year by year, and the proportion of the ag-
ricultural income is also decreasing year by year, which indi-
cates from another aspect that only by enhancing the role of ag-
ricultural science and technology in modern agriculture can the



TAO Ai-xiang. Income Growth of Peasants Based on Grey Theory

21

farmers’ income be effectively improved.

(6) Fixed asset investment level in rural areas has no big
influence on the farmers’ income. Since there are little pro-
grams which could directly promote the farmers’ income growth
in the fixed asset investment of urban areas except for some in-
frastructure construction, the effectiveness of which, however,
obviously delay. Therefore, we should increase the investment
in rural areas on those programs which could directly improve
the farmers’ incomes.

3 Conclusion

There are a lot of factors influencing the growth of the
farmers’ income, so in order to keep a continuous growth of the
farmers’ income, a long-term mechanism must be established.
We should find out the main influencing factors and then sustain
them through formulating corresponding policies and regulations
so as to promote the continuous growth of the income. To be
specific, currently we should focus on improving the per capita
consumption level of the farmers and accelerating the pace of
urbanization and industrialization, meanwhile improving rural
scientific and technological level as well as the farmers’ educa-
tion level. The current consumption level in our rural areas is
still not high, although the government has offered subsidies to
the home appliances going to the countryside, the farmers’
worries are still not completely eliminated. And thus the con-
sumption of the farmers has still not achieved the desired level.
Therefore, the government should take further measures to en-
able farmers to consume without worries. It should enhance the
support for rural endowment insurance policies and expand the
coverage and amount of money of the rural medical insurance.

Moreover, reduce the education costs of rural residents, relax
the restriction on the farmers’ coming into city so as to promote
the orderly flow of farmers. The integrated measures enable a
steady growth in peasants’ incomes.
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cow breeding, pollution-free vegetable, flower and plant prod-
uct, and tobacco planting. Three industries should be devel-
oped, so as to comprehensively promote the development of
Mengjin County. Thirdly, Xinan County and Yiyang County
have various land types of mountain, hilly and valley. There-
fore, large-scale enterprises should be made full use of to re-
alize the development of counties. Fourthly, based on the ex-
isting industrial system, Song County should make use of Fu-
niu Mountain, Waifang Mountain, Xionger Mountain, Yi Riv-
er, Ru River, and Bai River to vigorously develop tourism,
and to stress on both industry and tourism. Fifthly, Ruyang
County is rich in specialty and resources with more than 200
types of economic forests. It is the planting base of national
high-quality tobacco and peanut. Therefore, driving mode of
agricultural industrialization leading enterprise should be a-
dopted. Sixthly, Luoning County should adopt the rural char-
acteristic planting mode because it is a typical mountainous
agricultural county. Seventhly, Yichuan County is rich in re-
sources with 37 types of minerals. Therefore, it should ex-
pand and strengthen mineral enterprises and promote the de-
velopment of urbanization.

5 Conclusion

Urbanization is the need for modernization, an effective
means for the rapid economic development of mountain area
and underdeveloped area, and the major route to solve the
" Three Agricultural Problems". Due to the low urbanization
level, limited radiation of central city and the unbalanced de-
velopment of counties, development mode of rural urbaniza-
tion in Luoyang City should take the road of diversified small
towns according to their own advantages™’.
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