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Abstract 

The Web crawler technology enables timely and accurate collection of agricultural 

products price among 214 large-scale wholesale markets in China, which brings 

enormous convenient for a better observation of agricultural products future price trend. 

This article, which is based on market prices of various agricultural products collected by 

web crawler technology, develops quantitative analysis predictive models of wholesale 

prices. The predictive model of cucumber prices presents regularity of ARIMA (3,1,2) 

model. By comparing the relative errors between predicted and actual values, we find that 

ARIMA (3,1,2) model can provide high accuracy of short-term prediction for cucumber 

prices in Shandong Shouguang wholesale market. 

 

Keywords: ARIMA model; web crawler technology; time series; ultra-short term 

forecasting 

 

1. Introduction 

In China, the price of agriculture produce has risen considerably in recent years. Much 

research related to the fluctuation of the agricultural products price has been conducted by 

domestic and overseas scholars. Methods of qualitative and quantitative analysis are 

employed by most scholars in order to describe the current price fluctuations and 

significant findings have been obtained. However, there are relative few studies on a 

specific market and certain produce. This article, based on actual data collected by 

crawler technology, attempts to carries on trend estimate of certain produce price on a 

specific market by using time series model. Through scientific analysis and forecast to 

historical prices and future price trend of agriculture produce, it can help farmers, peasant 

brokers, enterprises as well as government comprehensively. 

 

2. Price Collection Timely by using Internet Technology 

Since the launch of China Agricultural Information and China Agricultural Science and 

Technology websites in 1994, trading models (e.g., online trading, futures trading) have 

appeared in succession. However, the massive amount of prices information generated on 

Internet has not been effectively integrated to form decisions that have directive 

meanings. It is found that focusing crawler technology is used by Xinxin Trading 

Platform of Agricultural Product for targeted data collection, which forms a humanized 

interface for data presentation. Therefore, we continually updated the data by crawler on 

the platform, providing solid data for further research. 
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3. Empirical Analysis and Modeling Price of Agriculture Produce 
 

3.1. Model Specification & Data Sources 

ARIMA model is established by using past values and random perturbed variable. The 

model is generally referred to as ARIMA (p,d,q) where p, d, and p refer to the order of the 

autoregressive, integrated, and moving average parts of the model respectively. ARIMA 

(p,d,q) is given by: 

Xt＝φ1Xt- 1＋φ2Xt- 2＋...＋φpXt-p＋εt＋θ1εt- 1＋...＋θqεt-q    (t=1,2,……,T) 

The paper constructs ARIMA models of cucumber prices in Shandong Shouguang 

wholesale market in order to forecast short-term price. 

Date used in this study is from Xinxin Agricultural Products Service Platform 

(www.xinxinjiage.com). The 955 samples are daily cucumber prices between 4 Jan 2011 

and 15 Aug 2013. In the sections below, ARIMA model of cucumber prices is established 

to forecast short-term price between 16 Aug 2013 and 3 Sep 2013. The prediction error is 

obtained by comparing actual price with forecast price in order to estimate the plausibility 

of model and refine the model. 

 

3.2. Model Building 

 

3.2.1. Data Steadiness Testing 

Figure 1 exhibits that cucumber price action has remained relatively steady in 

Shandong Shouguang wholesale market. Although the increase differs annually, the price 

peaked at both sides and it was low in the middle of each year. 

 

 

Figure 1. Time Series Plots of Cucumber Prices in Shandong Shouguang 
Wholesale Market 
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3.2.2. Parameter Estimation and Model Selection 

Figure 2 shows the ADF test result of the original time series of prices. 

 

 

Figure 2. ADF Test Result of the Original Time Series 

In Figure 2, ADF=-3.315435 and hypothesis of the existence of unit root is accepted, 

which indicates the original time series is non-stationary. The ADF test result after the 

first order difference is shown in Figure 3. 

 

 

Figure 3. The ADF Test Result after the First Order Difference 

In Figure 3, ADF=-23.14397 and hypothesis of the existence of unit root is rejected, 

which indicates the original time series after the first order difference is stationary. 

Therefore, we got d=1 for ARIMA (p,d,q) model of the original time series. The graphs of 

autocorrelation as well as partial correlation after the first order difference are shown in 

Figure 4. 

 

 

Figure 4. Autocorrelation Coefficients and Partial Correlation Coefficients 
after the First Order Difference 
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Analysis of Figure 4 reveals that the autocorrelation coefficients and partial correlation 

coefficients decrease. ARMA model is considered after the first order difference. Values 

of AC and PAC are significantly lower when q ≥3 and p ≥6 respectively, so we have q=2 

and p=5. Therefore, ARMA (5,2) model is preliminarily established. Through applying 

AIC criterion, we can figure out the optimum model among models with 1≤ p ≤ 5. The 

result is shown in Figure 5. 

 

 

Figure 5. Estimated Coefficients Testing of First Order Differences Models 

As you can see from Figure 5, the estimates of explanatory variables are significant at 

1% level. Therefore, ARIMA (3,1,2) is the optimum model. 

 

3.3. Time Series Forecast and Test 

The residuals sequence can be automatically generated after coefficients estimation. 

The residuals are white noise, which shows that the model provides a good fit to the real 

data. 

 

 

Figure 6. Correlation Plots of Residuals 

Through analyzing cucumber prices between 4 Jan 2011 and 15 Aug 2013, the optimal 

regression model was achieved. ARIMA (3,1,2) model is established to forecast 

short-term price between 16 Aug 2013 and 3 Sep 2013. The forecast effect is shown in 

Figure 7. 
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Figure 7. Forecasting Effect Diagram 

The relative errors between actual and predicted prices are shown in Table 1. 

Table 1. Model-predicted Data and Corresponding Forecasting Precision 

Date 
Actual Price 

(Yuan/kg) 

ARIMA(3,1,2) 

Predicted Value 

(Yuan/kg) 
Error/% 

8/16/2013 1.67 1.71 2.61 

8/17/2013 1.75 1.68 -4.28 

8/18/2013 1.83 1.76 -3.63 

8/19/2013 1.6 1.85 15.68 

8/20/2013 1.96 1.54 -21.50 

8/21/2013 2.28 2.03 -10.77 

8/22/2013 2.7 2.40 -11.23 

8/23/2013 2.7 2.83 4.64 

8/24/2013 2.22 2.70 21.51 

8/25/2013 2.1 2.05 -2.31 

8/26/2013 2 2.02 0.86 

8/27/2013 2.23 1.99 -10.69 

8/28/2013 2.1 2.32 10.40 

8/29/2013 2.14 2.10 -2.09 

8/30/2013 2.18 2.13 -2.33 

8/31/2013 2.21 2.18 -1.19 

9/01/2013 2.25 2.22 -1.33 

9/02/2013 2.29 2.26 -1.23 

9/03/2013 2.3 2.30 0.01 

 

The precision of prediction model ARIMA (3,1,2) is satisfactory as a whole. The 

forecast model can control more than 50 percent of the predicted value relative error in 

3%, more than 80% of predicted value relative error in 10%. 
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4. Conclusions and Suggestions 

Due to the variety of influence factors and randomness of agricultural product price 

fluctuation, modeling the farm produce market price can be challenging. Therefore, this 

article carries on ultra-short term forecasting of agricultural product price by using time 

series model. The article establishes ARIMA(3,1,2) model to forecast short-term price 

between 16 Aug 2013 and 3 Sep 2013 based on daily cucumber prices between 4 Jan 

2011 and 15 Aug 2013. Conclusions are as follows: 

(1) From empirical analysis we can identify that the cucumber daily price fluctuates 

due to randomness and seasonal factors. The cucumber price is low in the middle of each 

year, which is probably a connection with the harvest season. 

(2) The time series method based on ARIMA model has overcome the limitation of 

traditionally used casual model. The model without dependent variables can give a good 

prediction by using the historical data. More than 50% of the predicted value relative error 

can be controlled in 3% and more than 80% of the relative error can be controlled in 10%. 

Therefore, the practical application value of ultra-short term forecasting can be 

guaranteed. The ARIMA model can provide high accuracy of cucumber price prediction 

and can be extended to other agricultural products in other markets. 

(3) The short-term fluctuations characteristics of farm produce price shows there are 

other factors of fluctuation besides seasonal factors. Further information transparency is 

necessary in order to further maintain agricultural market stability. This article applies 

scientific forecasting models to analyze farm produce price so that market players can be 

guided according to market changes, and therefore farmers, peasant brokers, enterprises 

as well as government can make decisions in relation to price forecast and market 

adjustment in a more rational way. 
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