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Abstract 

In E-commerce, data mining can help the online customers accurately grasp the sellers’ 

product sales, to improve the online product purchase rate. In this paper, the mining 

algorithm of E-commerce transaction based on time series is proposed, which analyzes the 

relationship between the density of E-commerce transaction recorders and product sales 

records in E-commerce sites by use of the method of Guass density function and sliding-

window. To examine the approach by MATLAB, illustration is provided to demonstrate the 

effectiveness of the algorithm 
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1. Introduction 

E-commerce development accelerates the E-commerce commodity boom. According to 

statistics, turnover of E-commerce has reached 7.85trillion Yuan in china, up by 30.83% 

percent year-on-year, turnover of nets retail market has reached 1.3205 trillion Yuan, up by 

64.7% percent year-on-year, the number of online shoppers have reached 247million people, 

up by 21.7% percent year-on-year, the number of online shops have reached 13.65 million 

[1].  

It can be seen from E-commerce transaction in China, the number of net purchase products 

and transaction turn over are also increase by degree in year after year, net purchase have 

become popular consumption.  

Yet there were an enormous growth in the networking products information, it has made 

the net purchase the difficult to the online shoppers, only rely on credit rating and customer 

evaluation which were provided by the shop [2]. Customer rapid analysis and cognitive 

related information from the amount information, it needs to solve imminently in net purchase 

[3], so if the problem is solved, the net purchase rate will be promoted. 

In order to change the present situation that network customer purchased the goods depend 

on the credit of seller and evaluation of buyer. In this paper, we proposed data mining 

research on time series of E-commerce transaction. Through analysis the shop transaction 

recorders, we can be master of the transaction and sales about the shop, which can provide 

purchase basis, and help seller to improve sales rate. 

The paper is organized as follow, in the next section we present some related research to E-

commerce trade with analytics and the associated problems with time series. Section 3 

describes model structure design and the proposed algorithm. Section 4 then present details of 

our approach including these problem: getting data, preprocessing data and calculating data 
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and analysis data. Section 5 presents the evaluations for method with an experiment and its 

test result, and finally section 6 presents summary and conclusion this stray. 

 

2. Related Works 

In recent times, the increasing use of time series data has activated various researches in 

the field of data and knowledge management [4, 5]. Time series data are described as large, 

with high dimensionality and that needs continuous update. Moreover, the time series data are 

usually considered as a whole instead of individual numerical fields. Time series research 

includes these tasks such as indexing, classification, clustering and representation of time 

series. 

Time series have a widely used in fields of signal processing, automatic control, financial, 

meteorological, information management, hydrological and so on in recent years. It is an 

important that time series were process in real life, such as stock analysis [6], products sales 

analysis [7], bank data analysis, seismic data analysis, traffic data analysis [8] and so on. 

Through the analysis of time series, we can reveal the inherent law of change and 

development, to cognize thing and make scientific decision, which have important 

significance [9]. 

Based on the time series analysis, different mining tasks can be found in the literature and 

they can be roughly classified into four areas: pattern discovery and clustering, classification, 

rule discovery and summarization [10]. Some research issues concentrate on one of these 

areas, while the others may focus on more than one of the above processes. The fundamental 

problem is how to represent the time series data [11, 12]. Mostly, there are many kinds of 

time series data related research, such as finding similar time series , subsequence searching 

in time series [13], dimensionality reduction and segmentation [14] .One of the common 

approaches is transforming the time series to another domain for dimensionality reduction 

[15] followed by an indexing mechanism. These researches have been studied in considerable 

detail by both database and pattern recognition communities for different domains of time 

series data. 

In order to analyze the time series of E-commerce transaction to affect relationship 

between the seller and buyer, in this paper the time series of E-commerce were calculating by 

Guass density function, and were analysis by sliding-window. It reveal the sales of shop 

according to the density of transaction, to help customer know the sales of shop, to help 

improved the sales rate. 

 

3. The Model of the Time Series of E-commerce 

In order to help buyer master the transaction of shop, and analyze the time series, we 

constructed the model of the time series of E-commerce. The model explains the process of 

calculating and analyzing. Figure 1 show this model. 
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Figure 1. This Model of Time Series of E-commerce 

It can be seen from figure 1, this model include three parts, namely extract time series from 

E-commerce transaction, time series of calculate and process and analysis result of time 

series. 

 

3.1. Generate Time Series 

The research of object is E-commerce transaction time in this model, so we construct a set 

T of transaction time series from online shop. 

 

Definition 1: a set T of transaction time series is defined as a sequence of variable, t1, t2, 

t3…and tn, where the variable ti marks the transaction time of seller, the set T will dynamic 

change with the time of the shop opened and trading volume of the shop. 

 

3.2. Calculating and Processing of Time Series 

We calculating the transaction time internals to a set T, and construct a set D of the 

transaction the internal. 

 

Definition 2: a set D of transaction time internals is defined as a sequence of variables, d1, 

d2, d3 … and dn, where the variable di means transaction time internals of purchase product, 

that is  
nnn

ttdttdttd 
1232121

,...,  

The set D are calculated by Guass density function, so we can construct a set M of density. 

The Guass density function as a research methods, because the Guass density function may be 

used to approximate describe density distribution of arbitrary and density of data point [16]. 

 

Definition 3: a set M of density of transaction recorder point is defined as a 

sequence of variables, m1, m2 … and mn, where the variable mi means density value of 

transaction recorder point. 

In order to keep the analysis result accurate and effective to a set M of density data. We 

process the set M by sliding window method,. The sliding window algorithm have given a 

window with length |W|, we slide it over this density sequence to see a set of overlapping 

sequences, where is each sequence is called the time-sensitive sliding window. 

 

Definition 4: a set W of window length is defined as a sequence of variables, w1, 

w2 … and wn, where the variable wi means the length of window, that is 

, in general, the number of windows k may be equal to n/w, it is 
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required that the length of the windows be equal. Figure 2 show the sliding window 

method of our approach. 

 

Definition 5: a set S of item set is defined as a sequence of variable, s1, s2 … and sn, 

where si means item time sensitive sliding window. The item set will increase an item 

and delete an item, when the slide window over the density sequence, where Ti and  

Ti-n means the time point respectively, the increase item as Si that is 

The delete item as Si-1 that is 
iiniiiii

TSTSSSS 
 111

. 

To realize the data acquisition by sliding window method [17-18], and static and analysis 

the density distribution of transaction time series, we can conclusion the relationship between 

the sales of shop and time of transaction to help the customer purchase the products. 

 

 

 

 

 

 

 

 

 

Figure 2. Time Sensitive Sliding Window Model 

3.3. Result Analysis and Graph Display  

We process the programming design to this algorithm, to design the information inquiring 

and result feedback in online shop, when the customer inquired the sales of shop, they will 

obtain an advice about purchase product of online shop, to help customer know the sales of 

shop, and help customer purchase product, and improved the purchase rate. 

 

4. Our Approach  
 

4.1. Calculating the Density of Time Series 

To construct data base, these data of transaction time recorder were put into the database, 

so we can call and process these data in algorithm in time. To call the data of transaction time 

from the database, and construct the set T, that is ],...,[
11201 
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Let x and t be object or point in F
d
, a d-dimensional input space, the influence function of 

data object t on x is a function, it can be used to compute a Guassian influence function [16]: 
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The density function at object or point  is defined as sum of influence 

function of all data point, that is, it is the total influence on x of all of the data point. 

Given n data objects, , (that is x1=t1, x2=t2 … xn=tn) the 

density function at x is defined as: 
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A set D of density of time series is defined as sequence of variables 
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xfxfxf  , where the variable  means the total influence on x of 

all of the data point. 

4.2. Analyzing and Calculating by use of Sliding Window 

With the increase of transaction times, the time series can increase gradually, in order to 

decrease the computational complexity and enhance the effect of analyzing. We calculated 

and analyzed the density of time series by use sliding window algorithm. Given a 

window with length |W| [17], and extract item set D from the density of time series 

[18]. An item set P as a sequence of variable p1, p2 … and pn, where the variable pi 

means point that is lower than threshold value . The threshold value  is 

compare with the data of window, the point data which lower than  is stored in 

set P. If the data set increases the data of transaction time recorder, began to slide 

window back words. Figure 3, given a description algorithm. 

 

 

Figure 3. The Algorithm of Sliding Window 
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4.3. Calculating and Analysis of Result 

In order to verified the validly of the model algorithm, in this paper, we simulated the 

transaction data of online shopping. It includes transaction-intensive, transaction-convention 

and transaction-sparse. The transaction-intensive is defined as high sales. The transaction-

convention is defined as normal sales. The transaction-sparse is defined as low sales. Figure 

4, Figure 5 and Figure 6 show the result for this model algorithm. 

 

 

Figure 4. The Result of Transaction- intensive is Calculated by this Model 
Algorithm 

 

Figure 5. The Result of Transaction- convention is Calculated by this Model 
Algorithm 
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Figure 6. The Result of Transaction- sparse is Calculated by this Model 
Algorithm 

Form Figure 4, when the online shopping transaction turnover is high, it can obtain many 

outliners of density series, through the model algorithm, the outlier is distributed mainly over 

0:00-7:00, because the customer purchase is lower than other time. In according to the theory 

of Guass density function, the point that aren’t density attracted by x*, but for which the 

density function value is less than , we considered outlier, if the outlier is none, it 

explains the sales of online shopping is high, the quality and service of product and user 

satisfaction, it has a stable passengers 

From Figure 5, the transaction turnover is lower than transaction-intensive. The outlier is 

lower, because the generation outliers are accompanied by abnormal change of the 

transaction, which explain the quality and service of product and user satisfaction are lower 

than transaction-intensive, and its passenger are lower, if the customer decide purchase the 

online shopping product. The customer should think the shop opened time. If the shop opened 

time is long, we should abandon the online shopping product. 

From Figure 6, the transaction turnover is bad in transaction-sparse, the outlier is little, 

which explain nothing much has changed for the sales of online shopping. Its sales is lower, it 

hasn’t a stable passenger, they should carefully consider, when the customer purchase product 

of online shop. 

 

5. Experiment and Result 

This section talks about the experiment and results in this research to evaluate the proposed 

the model algorithm. We present the data, which took from Taobao.com. The transaction data 

involves transaction the high sales and the low sales at online shopping in one month, the data 

set were processed by MATLAB7.0 in windows XP SP3. Figure 7 and Figure 8 show the 

result for the experiment. 
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Figure 7. The High Sales Data which Processed by this Model Algorithm 

Figure 8. The Low Sales Data which Processed by this Model Algorithm 

Form Figure 7, this time series have many outliers by calculate of density and analysis of 

sliding window to transaction recorders, which explains the online shopping have a stable 

sales, it sales are distributed mainly over the online shopping have a stable sales, its sales are 

distributed mainly over the midmorning, mid afternoon and around 9 pm, the quality and 

service of product and user satisfaction are better, customer may rest that the goods are 

guaranteed. 
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From Figure 8, this sales is lower about this online shopping, the outlier is lower by 

calculating of density and analysis of sliding window, which explain that the product is rarely 

buy by customer, when you buy goods in this online shopping, you should think change other 

shop. 

 

6. Conclusion and Future Work 

In this paper, we have shown the model algorithm can provide an efficient and effectives 

analysis of the transaction; it can be explain the relationship between the outlier and sales by 

use of Guass density and function and sliding window. The analysis results have certain 

instructive significance to purchase product in online shopping. This model algorithm is a 

certain practicality. But this approach was only used in the environment where the data set is 

large, if the data is little，the analysis accuracy will reduce. 

In the future, we propose to provide the complete system for the low data set, and we plan 

to extend the current work towards purchase behavioral analysis of online buyer. 
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