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ABSTRACT

This paper uses the ARMA model method to fit the data of the urban and the rural residents’ per capita income
in China and builds the MA(2) and AR(2) model. With the model, this paper predicts their trends in 5 years, also
uses the prediction to analyze the income gap. The results show that in the next 5 years, the rural and the urban
residents’ per capita income will be increasing steadily, but the level remains very low, the income gap is still large.
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1. Introduction

In recent years, people feel a lot of life pressure because of the soaring prices, and the rise of per-capita income
which is not coordinated with the soaring price of commodities causing people’s attention again. The income level
determines the consumption level. What’s more, it still determines the condition of the material life. The govern-
ment takes a lot of strategies in order to increase the income, such as creating jobs, raising the minimum wage
standard, perfecting the insurance system. Since 2004, the No. 1 document from the national central government
has focused on increasing the rural income for seven consecutive years. Though China is a big agricultural country,
the rural income is still in a low level. The incompatible development of urban and rural residents’ per capita in-
come leads to a large gap. Since 1990, the gap went through a process of expansion to contraction then to expansion
again. In 2009, the gap of urban and rural residents’ per capita income is 3.3:1, which is a very high level. Generally
speaking, the gap in the developed country is 1.5, but in the developing country is 2. If the gap is 3 or above, it means
that the gap is so large, it still means an unbalanced structure, and that will threaten the stability of the society.

In an era of soaring housing price and oil price, the development of the economy will become meaningless
when the income level is still low, and the soaring price is only the economic bubbles. So studying the per-capita
income of urban and rural residents seems to be very important.

2. ARMA Model [1]
Auto-Regressive Moving Average (ARMA):

®(B)x, =0(B)g
E(gt)=0,Vaf(€t)=O'§,E(£t85):0,s¢t
Ex,g =0,Vs <t

where ®(B)=1-¢B----—¢,B?, O(B)=1-6B—---—6,B".
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ARMA model is used for the stationary time series. When comes to the nonstationary time series, we need to
use the difference algebra to deal with it. Usually the low order difference will make the nonstationary time se-
ries stationary. After the difference algebra, we apply the augmented Dickey-Fuller (ADF) test to test whether
the series stationary or not. The null hypothesis of ADF test is that the time series are nonstationary. If the series
are stationary, we turn to fit the ARMA model. Then we use the LB statistic to conduct the white noise test. The
null hypothesis of the LB test is that the series are white noise. The LB statistic is:

Qu -nins2) 2]

k=1
3. Data Analysis
3.1. Data Collection
This paper uses the Chinese urban per-capita disposable income and the rural household per-capita net income
in 1978, 1980, 1985 and 1990 to 2011 as data. The data is collected from the national bureau of statistics web.
3.2. Urban Per-Capita Disposable Income Model

We analyze the urban per-capita disposable income series by applying second-order difference algorithm,
VZx, = Vx —Vx_, . Then we test stationary of the new series based on ADF (Table 1). The result shows that the
Sig. is 0.0031. We conclude that the new series are stationary under the significant level 0.05. Figure 1 shows
the autocorrelation and the partial autocorrelation of the new series. Then we try to fit the new series by using
model MA(2).

We estimate the parameters in the model by using the conditional Least Squares Estimate, and delete the parameters
which are not significant. The AIC and SBC are 283.8746 and 285.8661. Finally we construct the model:

X, =(1-0.88892B° )¢,

The result of autocorrelation check of residuals (Figure 2) shows that the Sig. of LB statistic of each lag is
greater than that of significant level 0.05. All of these support the model we constructed.

Table 1. ADF test for urban per-capita disposable income.

Augmented Dickey-Fuller test statistic Test critical values

t-Statistic Prob.* 1% level 5% level 10% level

—4.431996 0.0031 —3.857386 —3.040391 —2.660551
Autocorrelation Partial Correlation AC PAC Q-Stat Prob
1 0 | 1 O 1 0111 0.111 0.2839 0.594
C— [ C— 1 2 -0.469  -0.487 5.6625 0.059
1 1 1 ] 3 0.052 0.243 5.7321 0.125
1 I | 1 4 0.109 0.254 6.0585 0.195
1 ] 1 1 1 5  0.061 0.352 6.1673 0.290
1 ] 1 I 1 6 0062 -0.213 6.2885 0.392
1O | ! 0 1 7 -0.106  0.185 6.6661 0.464
! | R ! 8 0002 -0.097 6.6663 0.573
! | 0 ! 9 0001 -0.075 6.6664 0.672
[ o 0 I 10 -0.141 -0076  7.5406  0.674
[ N o 11 -0059 -0189 77096  0.739
g U = 12 -0059 0144 79033 0793

Figure 1. Autocorrelation and the partial autocorrelation of the new series.
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3.3. Rural Household Per-Capita Net Income Model

Then we analyze the rural household per-capita net income series. The series are stationary based on the 3 order
difference. ADF test (Table 2) shows that the Sig. is 0.0001, apparently less than the significant level 0.05.
Figure 3 tells us that we can try to fit the new series as model AR (2).

AIC and SBC of the model we constructed are 241.1587 and 243.0476. And all the parameters are significant.

So the final model is:

(1+0.66268B" +1B%) X, = &,

Figure 4 shows the autocorrelation check of residuals. The result supports our model.

4. Conclusion

Based on the models we constructed above, we predict the urban per-capita disposable income and rural house-
hold per-capita net income in the next 5 years. The results are displayed in Table 3.

Autocorrelation Check of Residuals

To Chi- Pr>
Lag Square DF ChiSt O Autocorrelations ==========ss=======
6 1.44 5 0.5342 0.257 0.046 0.179 0.237 -0.070 -0.005
12 13.13 11 0.2848 -0.240 -0.122 -0.209 -0.213 -0.224 -0.077
18 18.01 17 0.3880 -0.076 -0.065 -0.098 0.044 0.130 0.058
Figure 2. Autocorrelations of the residuals.
Table 2. ADF test for rural household per-capita net income.
Augmented Dickey-Fuller test statistic Test critical values
t-Statistic Prob.* 1% level 5% level 10% level
~6.573380 0.0001 -3.886751 ~3.052169 ~2.666593
Autocorrelation Partial Correlation AC PAC Q-Stat Prob
e = 1 -0370 -0.370 3.0418  0.081
(N I — I 2 0271 -0473 47636  0.092
I 1 1 ] 1 1 3 0272 -0.076 6.6137 0.085
I I I I I 4 -0.011 -0.029 6.6167 0.158
(I I O I 5 -0.214 -0.168 7.9221 0.161
! 0 I [ I 6 0.151 -0.043 8.6222 0.196
! I I 0 ! 7 -0.000 -0.089 8.6222 0.281
g g 8 -0078 -0.047 88408  0.356
I ! ! 9 0082 0018 91073 0427
N B N 10 -0060 -0.091 92674 0507
! ! ! ! 11 0014 -0.003 92768  0.596
1 o 1 0 1
12 0.140 0.149 10.391 0.582
Figure 3. Autocorrelation and the partial autocorrelation of the new series.
Autocorrelation Check of Residuals
To Chi- Pr>
Lag Square DF ChiSq  =e=es=sssssssssszss=ss Autocorrelations =======s====sss=====
6 251 4 0.6425 0.074 -0.020 -0.196 -0.149 -0.169 -0.014
12 5.06 10 0.8871 0.058 -0.096 0.004 0.154 0.019 0.134
18 10.95 16 0.8127 -0.242 -0.037 -0.096 0.082 0.016 0.001
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Figure 4. Autocorrelations of the residuals.
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Table 3. Prediction.

Urban per-capita disposable income Rural household per-capita net income
vears Predicted value Confidence interval Predicted value Confidence interval
2012 24206.51 [23660.02, 24753.01] 7779.97 [7522.57, 8037.37]
2013 26318.32 [25096.31, 27540.33] 8771.64 [8117.27,9426.01]
2014 28519.59 [26839.01, 30200.17] 10205.15 [9101.85, 11308.46]
2015 30810.31 [28736.88, 32883.75] 11469.03 [9699.32, 13238.75]
2016 33190.50 [30756.36, 35624.63] 12715.34 [10002.81, 15427.87]

a. The unit is Yuan; b. The confidence of confidence interval is 95%.
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Figure 5. The ratio of urban income and rural income.

We obtain that urban per-capita disposable income is going to break through 30 thousand yuan, 2568 yuan for
each month till 2015. According to the research on the average monthly income in 72 nations and areas around
the world made by the United Nations International Labor Organization, the average monthly income in these
nations and areas is 1480 dollars, equal to 9327 yuan. What’s more, the research was exclusive of the poor areas,
and only calculated the wage, the income of individual household and the freelance are not included. However,
in this paper, we involve 4 kinds of income: wage income, property income, operational income, transfer income.
Obviously, the urban per-capita disposable income in China is still below the world-wide levels.

On the rural household per-capita net income hand, the prediction shows that their net income will exceed ten
thousand yuan in 2014, 850 yuan monthly. That’s only equal to the level of urban per-capita disposable income
8 years ago. In such an era, this level lags so far behind. According to the data from 2011 national statistics
yearbook, contribution of agriculture to GDP in 2010 was 10.1 percent. It means that agriculture plays an im-
portant role in our country. But the rural household per-capita net income is in such a low level.

Figure 5 shows the income gaps between the urban and rural income. We find that the gaps in the next 5
years are 3.11, 3.00, 2.79, 2.69, 2.61. These numbers indicate the downtrend. However, they are still larger than
2.5. In other words, the income gap is on the edge of balance, and that is far away from 1.5 in the developed
countries. These problems urge us to make more efforts to narrow the gap, to make the society fairer.
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