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ABSTRACT 

In this paper, for the past thirty years resident RMB savings deposits increased and the consumption rate is 

decreasing as the background, we use SAS software to establish1 the ARIMA model to make a short-term 

prediction of the future trend of concern for China’s high savings deposits. The results showed that residents 

predicted RMB savings deposits will continue to rise in the short term. At last, we give our own analysis of this 

phenomenon. 
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1. INTRODUCTION 

Since the reform and opening-up China's economic strength has been enhanced. Standard of living of the residents 

has been greatly improved. Household savings deposits has maintained a high growth rate. In this paper, we will 

analyze statistical data (1982-2012) of the People’s Bank of China, and establish a time series model for short-term 

forecasts in order to understand the future trend of the RMB savings deposits. At last, we present our views to this 

phenomenon generation. 

Time series analysis is a branch of probability theory and mathematical statistics disciplines, it is based on the theory 

of probability statistics to analyze the random data sequence (also known as dynamic data sequences), establish its 

mathematical model, fix model order, estimate the parameters, and will be further applied to prediction, adaptive 

control, optimal filtering, and many other aspects
[1]

. 

From the mathematical sense, Sequence of random is composed by a series of random variables ( nXXX 21, ), 

represented by { ,tX Nt ,,2,1  }. It also is defined as a random number of vectors X (n-dimensional) in 

random space, and
tX Is a component of it

[2]
. 

Time series analysis is a statistical method for dynamic data processing. In this method, a random process theory and 

mathematical statistics method is based. The purpose is to solve practical problems
[3] 

. Auto regressive moving 

average model (ARIMA) is a well-known time series prediction method proposed by Box and Jenkins in the early 

1970s. The basic idea is to divide the data sequence as a random sequence, with some mathematical models to 

describe the sequence approximately. Once this model is identified, we can predict the future values from the past 

values and present values of time series
[4] 

. 

 

2.  DEFINITION OF ARMA MODEL 

ARMA model was jointly proposed by the American statistician Box and the British statistician Jenkins(also called 

B-J model). It is a dynamic model which is to describe dynamically the random process. The general expression of 

ARMA model: 

qtqtttptpttt YYYY    22112211  

With a lag operator, it is expressed as it BYB  )()(  . In the 

expression,
p

pBBBB   2

211)( ,
q

qBBBB   2

211)( ,there is no 

common factor between two of them. 0,0  qp  ,B is a lag operator. ptt

p

tt YYBYBY   ,1 . tY is the 

observation at time t. p and q are called regression and moving average order respectively. ),0(~ 2 WNt is a 

white noise process
[5]

. 

3.  ARIMA MODEL PREDICTION BASIC STEPS 

3.1 Processing of Time Series 

In practical applications, many approximate time series are not approximate stationary time series, can not be 
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directly used stationary process modeling. If the sequence is non-stationary, timing diagram presents growth or 

decline presence, then we need to deal with data by difference: If the sequence exists heteroscedasticity, we need for 

conversion of data or differential processing. Through the correlation diagrams and unit root test, we can determine 

the smooth of the sequence. At last, we obtain a smooth sequence. For economic time series, difference frequency 

normally only take 0,1,2
[6]

. 

 

3.2 Model Recognition 

If autocorrelation function of the stationary time series is tailing, but partial correlation function is censored, we 

conclude that the sequence is suitable AR(p) model. On the contrary, if autocorrelation function is censored and 

partial function is tailing, then the sequence is suitable MA(q) model. If two of them are tailing, the sequence is 

suitable ARMA(p,q) model. 

 

3.3 Estimate Unknown Parameters In The Model 

Firstly, testing the model parameter estimates are significant or not: Secondly, random inspection of residuals. 

 
3.4 Optimization Model 

When we choose the model,various possible models should be fully taken into account, and we choose the best 

model from these models. 

 
3.5 Prediction 

After finding the optimal model ARMA(p,q), we can predict the future trend of sequence, and calculate prediction 

error. If the prediction error is small, we can accept the model ARIMA(p,d,q). 

 

4.  ARMA MODEL OF SAVINGS DEPOSITS OF RESIDENTS 

Here is data about the balance of RMB savings deposits of urban and rural residents found from the China Statistics 

Bureau’s official website. 

 

Table 1  China 1982-2012 RMB savings deposit balance of urban and rural residents 

year 1982 1983 1984 1985 1986 1987 1988 

savings 447.3 572.6 776.6 1622.6 1471.5 2067.6 2659.2 

year 1989 1990 1991 1992 1993 1994 1995 

savings 5196.4 7119.6 9244.9 11757.3 15203.5 21518.8 29662.3 

year 1996 1997 1998 1999 2000 2001 2002 

savings 38520.8 46279.8 53407.5 59621.8 64332.4 73762.4 86910.7 

year 2003 2004 2005 2006 2007 2008 2009 

savings 103617.7 119555.4 141050.9 161587.3 172534.2 217885.4 260771.7 

year 2010 2011 2012 2013 - - - 

savings 303302.5 343635.9 399551 - - - - 

 

Data sources: the China Statistics Bureau’s official website www.stats.gov.cn 

The first step, savings deposits of urban and rural residents RMB sequence is represented by
tX .Here is the 

1982-2010 years of data to make a time diagram. We do test model predictions with the data of the last two years. 

The following is time sequence. 

http://www.stats.gov.cn/
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Figure 1  China 1982-2012 RMB savings deposit balance of urban and rural residents time diagram 

 

As we can see from the figure, the sequence shows a growing trend, and exists heteroscedasticity. The sequence is 

not stationary sequence. We need to do a smooth processing
[7]

. 

The second step, smooth processing. The sequence tX becomes log tX by natural logarithm process. Then, we make 

two differences on log tX . At last, the sequence becomes stable. Here is the autocorrelation plot, partial correlation 

diagram, the white noise tests, the unit root tests after two differences. 

 

 
                                  Figure 2   Autocorrelations 

 
                                  Figure 3   Partial Correlations 

 
                                  Figure 4   Unit Root Tests 

 

                                  Figure 5   White Noise Tests 

 

From figure 2, we can see that autocorrelation coefficients are quickly censored,but Partial correlation coefficients 

are tailing. In figure 4, ADF test indicates that the sequence is stable under 05.0 . Whit noise test p-values are 

less than 0.05. So we can conclude that the sequence is stationary and non-white noise sequence. It can be modeled. 
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The third step, model identification, parameter estimation and model optimization. Based on the correlations and 

partial correlations, we tried to fit a number of models, and compare AIC and SBC of each model. AIC and SBC of 

ARMA(0,1) is smaller than that of others, is -19.5072 and -16.9915 respectively. 

 

 

Figure 6   Conditional Least Squares Estimation 

 
                                  Figure 7   Autocorrelation Check of Residuals 

 

In figure 6, the coefficient of MA(1) is significantly less than 0.05. P-values of residuals of figure 7 are significantly 

larger than 0.05. Therefore, ARMA(0,1) is appropriate to the sequence[8]. Model results is shown in figure 8. 

 

                                  Figure 8   Model Structure 

 

MA factor is 1-0.99377B, model is     tt BZB 99377.011  ,
tt XZ log . In turn, the value of

tX can be 

got. 

The fourth step, predictive test. We predict trend result of
tX  in 2011-2014. The predicted and actual values are 

compared. Below is table 2. 

                               

  Table 2   Prediction Comparison 

year Predictive value Actual value Relative error 

2011 353829.7 343635.9 3.0% 

2012 411312 399551 2.9% 

2013 476508.5   

2014 550083.8 - - 

As we can see from above table, difference between the actual values and predicted values is small. Relative error is 

within 5%. The predict effect is pretty good. The model can be used to predict. 

 
5.  CONCLUSIONS 

2013 and 2014 of RMB savings deposits of urban and rural residents still showed a continued upward trend. By the 
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end of 2014, savings deposits of urban and rural residents will be far more than 50 trillion. Figure 9 is a time series 

curve of actual and predicted values. 

 

Figure9 1982-2014savings deposits of urban and rural residents in the actual and forecast time 

Diagram 

 

There are many causes making saving deposits of urban and rural residents continue to rise. Including a country's 

macro-policy, economic development , income growth, population age structure and cultural background. 

Firstly. our welfare system is imperfect. Ordinary people are faced with the high cost of education, health care and 

pension.  

Secondly. Investment channels to individual investors are too narrow, especially the lack of finance investment 

channels. Investment income can not be guaranteed. 

Lastly. Wealth and saving deposits grasped by the main force of consumer occupy a relative small proportion. 

Thus, it is important to increase the overall income level of society, raise incomes of low-income group, reduce the 

gap between poor and rich. The Third Plenary Session of the eighteen proposed deepening the reform, start from the 

interests of people to solve problems fundamentally, and create a healthy functioning savings and consumption 

environment. 
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