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Research Background 

 The Consumer Price Index (CPI) is a 

widely used measurement of cost of living 

 

 Predicting the change of CPI is 

significant to both the public and policy 

makers 



 CPI consists of eight sub-indexes:  

          1. Food 

          2. Articles for Smoking and Drinking 

          3. Clothing 

          4. Household Facilities, Articles and Maintenance Services  

          5. Health Care and Personal Articles  

          6. Transportation and Communication 

          7. Recreation, Education and Cultural Articles and Services 

          8. Residence 

 

 

 

 

 The eight sub-CPIs are integrated with a specific formula as follow to form the 

value of CPI.  

Research Background  



Theoretical Foundation 

GM(1,1) 



Theoretical Foundation 

GM(1,1) 



Theoretical Foundation  

ARIMA 



ARIMA 

Theoretical Foundation  

The constructed model is: 



Theoretical Foundation  

BPNN 

 Back-propagation Neural Network 



Figure 1.The Framework of the dividing-conquer model 

The Proposed Method 

The decomposition formula in step 2 and step 5 is: 



Experimental Results 

Table 2.  

We construct the tree introduced models and get the experimental results as 

follows (take the Residence sub-CPI as example): 

Table 3.  

Table 4.  
Table 5.  



Experimental Results 

 We re-model the forecasting approach for sub-index 1 and sub-index 6 

 For predicting sub-index 1, we use BPNN for prediction based on first-

order difference series of sub-index 1 

 We offer MA model for predicting sub-index 6 

After calculating, the forecasting error of the total CPI by the improved dividing-integration model 

is 0.0023 

The improved dividing-integration model  



Comparison 

After calculating, the forecasting error of the total CPI by the original dividing-integration model is 

0.0034 

The original dividing-integration model  

The baseline models 



Conclusions 

 In this paper, the prediction of national CPI is 

transformed into the forecasting of 8 sub-CPIs 

 In the prediction of 8 sub-CPIs, we adopt three widely 

used models: a GM (1, 1) model, a ARIMA model and a 

BPNN model, we can obtain the best forecasting results for 

each sub-CPI 

 We adjust the forecasting methods of sub-CPIs which 

predicting results are not satisfying enough and get the 

improved prediction results 

 The improved predicting results of the 8 sub-CPIs are 

integrated to form the forecasting results of the total CPI 



Future Work 

 The proposed model only uses the time-series 

information of the CPI, and some factors can be 

considered to improve the accuracy and stability of the 

model, especially web information, such as web article 

news, and micro-blogging data. 

 The forecasting performance of sub-CPIs can be 

improved by some new methods, such as SVM and 

DWD to deal with high dimension -small sample 

datasets 



Thanks for your attention! 


