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Abstract: In the research of customer behaviour, customer stickiness has always been one of 

the hottest topics. Relevant research of customer behavior is based on the obtained data, and 

proposes advice of the corresponding industry. This paper aims at a special purchasing group 

among customers. Through the PCA of the order content of this special part of customers, it 

can be concluded that the factors affecting the customer's purchasing behaviour mainly 

include the quantity and unit price. Through the analysis of the results, reasonable and feasible 

suggestions can be put forward for the transformation of one-time customers into long-term 

and stable customers, thus the customer's adhesion can be improved. 
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1. Introduction 

The analysis on customers is of great significance to the mastery of the market situation. With the 

rapid development of information technology in this modern era, for large enterprises, there is 

significant reference in the different purchasing needs of customers at different times. The purchasing 

behaviour collected during several years, including order amount, purchasing times, etc., has certain 

reference in the whole analysis[1]. The model of purchase behaviour summarized from it has a good 

reference for the subsequent adjustment of production in response to market changes. 

The application of PCA in database processing and analysis has been widely used in most fields. 

The objects analyzed involved in this paper is a group of customer consumption records collected in 

a period of years, including order number, order content, order amount and customer origin. Many 

studies are related to the PCA on the market. Take the research on the development of private 

economy as an example[2]. The developing environment of private enterprises is analyzed from 

multiple dimensions (including market demand, industrial policy, human resources, etc.). Similar 

studies are started from various industries and provide a very meaningful reference for the research 

process of this paper[3]. 

However, it should be noted that the analysis object of this paper is the customer group of one 

purchase, so the classification of customers is also very important. Research on customer 

classification is mostly based on cluster analysis and k-means algorithm, relating studies concluded 

the model of customer-purchasing during the analysis of data.[4][5] We can see that, ACO is used in 

most situation of optimizing the model.[6] While this paper focuses on the consumption factors of a 

single purchase customer group. 
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2. Data and Method 

2.1. Data 

2.1.1. The object of study 

This data is from F. Daniel (September 2017). The raw data is processed and analyzed by multiple 

people, and former analysis will be performed in this article. 

The original database comes from the data of 4000 customers from December 01, 2010 to 

December 09, 2011, aiming to analyze the specific market purchase characteristics. There are eight 

types of relevant factors in this database. 

In the original database, the InvoiceNo of part of the data has a serial number beginning with C, 

which means that this part of the order has been canceled. Among the Number of products, the 

customer recorded as 1 indicates that he only came to make one purchase. In addition, it is worth 

noting that some customers purchased a large number of products at one time with many repeated 

purchases. (such as CustomerID 12347). This analysis will focus on this kind of special customer 

group, analyzing the differences between one-time purchasing customers and multiple purchasing 

customers, and briefly finds out the underlying influencing factors. 

2.1.2. Data cleaning and classification 

The original data analysis separately analyzed the above eight types of influencing factors, but it 

should be noted that there were some data errors, such as the loss of customerID, Description, etc., 

so additional operations were carried out on this type of data. 

Because the data without CustomerID is not invalid data, which still has the specific order number 

and other information, and this type of customer may be the first time to purchase customers with no 

ID information to be left. Instead of discarding this data directly, the data without CustomerID is 

specially marked and filtered. 

For some orders without Description, the corresponding order amount is 0 in these orders. Because 

it is unavailable to confirm whether there is data loss in the process of data collection, this part of the 

order is cleared in order not to affect the subsequent analysis. 

2.1.3. Analysis of canceled orders 

Canceled orders are started with the order number of C. For the convenience of subsequent analysis, 

the canceled orders are sorted out to be analyzed. 

It can be seen that the cancellation of orders still accounts for a large proportion of all orders, with 

a proportion of nearly 16%. In the analysis of canceled orders, it can be seen that the records of 

canceled orders under the same number have significant characteristics. Take the two orders in Table 

1 as an example: 

Table 1: Canceled orders 

C581484 23843 PAPER CRAFT LITTLE BIRDIE 2012/9/11 9:27 2.08 16446 

581483 23843 PAPER CRAFT LITTLE BIRDIE 2012/9/11 9:15 2.08 16446 

 

The two orders were the same in Description, UnitPrice and country, placed only a few minutes 

apart, and were conducted by the same person, but the status of the quantity data for the cancelled 

order was negative. So it can be guessed that maybe the reason for the cancellation has something to 

do with description, unitprice, and customerID. To test this conjecture, we query for pairs of positive 

and negative corresponding quantity values and close order numbers in the order. However, the 
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screening results found that some orders named DISCOUNT did not meet such circumstances. It can 

be possible that the order status of DISCOUNT affects the data entry, so we choose to remove this 

part of order. 

However, after the removal of this part of order, there are still some orders that cannot be consistent 

with the previous hypothesis. So the cancellation of the order may not be related to factors such as 

quantity. In order to facilitate the analysis of a subsequent purchase customer, this part of order is 

cleared. 

2.2. Method 

The data analysis method used in this paper is principal component analysis.[7] The main idea of 

PCA is to map N-dimensional features to K-dimensional features. The work of PCA is to find a set 

of mutually orthogonal coordinate axes sequentially from the original space, and the choice of new 

coordinate axes is closely related to the data itself.[8] PCA is a technology used to simplify the 

database in the area of statistics. It is a linear transformation which transforms the data into a new 

coordinate system such that the first variance of any data projection is on the first coordinate (called 

the first principal component), the second variance is on the second coordinate (the second principal 

component), and so on. PCA can reduce the dimensionality of a database while maintaining the 

features that contribute the most to the variance of the database. This is done by keeping the lower 

principal components and ignoring the higher principal components. The lower one often preserves 

the most important aspects of the data. In fact, this is equivalent to retaining only the dimensional 

features that contain most of the variance, while ignoring the feature dimensions that contain almost 

zero variance, so as to achieve dimensionality reduction processing of data features. 

The result of PCA can be shown in the table of KMO, Bartlett and some other forms. The KMO 

and Bartlett table often show the relation of the features between the object, which can be reflected 

in the number. Some other tables also reflect how huge it may be for the single feature relating to the 

object.  

3. Results  

3.1. The results of KMO and Bartlett 

In this paper, KMO sample measure and Bartlett sphere test are used to test the correlation degree of 

each variable in the sample data. Noted that because the variables included in this database are string 

variables, description, country, InvoiceDate, and InvoiceNo cannot be counted for primary 

component analysis. In this paper, only quantity, invoicedate, and unitprice are considered in the 

principal component analysis. The analysis of strings such as description will be presented later. 

The results of three factors are shown in table 2: 

Table 2: KMO and Bartlett 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .499 

Bartlett's Test of Sphericity 

Approx. Chi-Square 16.468 

df 3 

Sig. <.001 

 

The KMO value is only 0.499. Considering the variability of the date in the variable, the 

InvoiceDate variable is excluded, and the KMO quantity value is obtained as shown in table 3: 
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Table 3: New KMO and Bartlett 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .500 

Bartlett's Test of Sphericity 

Approx. Chi-Square .062 

df 1 

Sig. .803 

 

The KMO magnitude is 5, which has a certain correlation. 

3.2. The result of variance contribution 

For the variance contribution rate of the remaining two variables, the following results can be obtained 

as table 4: 
Table 4: Total Variance Explained 

Component 
Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 1.001 50.034 50.034 1.001 50.034 50.034 

2 .999 49.966 100.000    

 

Extraction Method: Principal Component Analysis. 

It can be seen that the corresponding variance contribution rates of the two principal components 

are 50.034% and 49.966% respectively, and the impact contribution rates of the two principal 

components on the data are relatively large, and the results are reasonable to a certain extent. As 

shown in the table 5, the extraction degree of common factors of the two principal components is 0.5, 

so the extraction degree of common factors of the two principal components is better. 

Table 5: Communalities 

 Initial Extraction 

UnitPrice 1.000 .500 

Quantity 1.000 .500 

Extraction Method: Principal Component Analysis. 

3.3. Component load analysis 

Table 6: Component Matrixa 

 
Component 

1 

UnitPrice .707 

Quantity -.707 

 

a. 1 components extracted. 

 

It can be seen that unitprice has a major impact on the customers who make one purchase (table 6). 
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3.4. The analysis on the result of PCA 

From the above principal component analysis, it can be concluded that among the one-purchasing 

customers, the most influential factor is the UnitPrice part. Based on the conclusions drawn, the 

orientation of UnitPrice is particularly important for the subsequent development of the product. 

For marketing, customer retention plays a very important role.[9] How to transform the customers 

who buy for the first time and consume for a single time into multiple or even long-term ‘regular 

customers’ is a very important means of long-term development. As a factor affecting customer 

loyalty and enterprise benefit, switching cost has become a focus issue. Conversion costs include not 

only economic costs, but also time, emotion, risk and other factors. The database analyzed in this 

paper only includes price-related factors, but does not take customer preferences into account, so 

there are still shortcomings in data collection. 

According to Liu Chen's research results, the analytical conversion cost based on this paper has 

eight components: economic risk cost, evaluation cost, learning cost, organizational adjustment cost, 

benefit loss cost, money loss cost, personal relationship loss cost, and brand relationship loss cost. 

However, due to the lack of data, a comprehensive analysis may be a little impossible to made. 

4. Discussion 

4.1. Discussion on the PCA results 

According to the results of principal component analysis only, it can be seen that UnitPrice does affect 

the choice of most customers for single and multiple purchases. The reason why customers do not 

renew orders after a single purchase may be due to the unreasonable price, which means customers 

can’t afford the price of goods. 

In addition, the needs for large orders and brand considerations should also be taken into account. 

If the customer only needs a single purchase for emergency, it is reasonable that there are no multiple 

purchases. In this case, the adaptability of products can be improved to meet the long-term needs of 

customers and stabilize the purchase intention of customers. 

The appeal of a brand to customers can be reflected by the heterogeneity and complexity of its 

products.[9] Since there are no more details about the product in the database, this article can only 

make general suggestions to enhance the distinguishing features of the product from other products 

of the same type. Customers tend to compare similar products when choosing purchase objects, and 

strong differences will increase the time for customers to change purchase objects, thus reducing 

conversion costs. In order to stabilize customers, the increased heterogeneity of products can make it 

more difficult for customers to choose other brands of products. 

The complexity of the product can provide customers with more uses under the same product, thus 

avoiding customers from choosing other products to meet additional needs. 

4.2. Other factors 

In the principal component analysis, some variables are difficult to be incorporated into the analysis 

process, including country, description, etc. Now the country part is selected separately to reflect in 

figure 1: 
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Figure 1: Country distribution 

As can be seen from figure 1, most of the customers who purchase one time are from the UK. For 

the sake of product circulation and popularity, it is suggested to develop business in other countries 

and regions, so as to attract more first-time customers and increase the probability of stabilizing 

customer sources. 

5. Conclusion 

In this paper, PCA is used to analyzing the influencing factors in the customer group of onepurchaser 

[10]. Due to the data defects of the database itself, only a limited part of the conclusions on the factors 

affecting customer stability can be obtained, that is, to enhance the heterogeneity and complexity of 

products and re-evaluate the rationality of pricing. There are still some short-comings in the 

processing and analysis of the data, and further analysis and verification are still needed. For the parts 

that cannot be included in the principal component analysis, they are listed separately for brief 

analysis, and further operations are needed to convert them into variables that can be analyzed and 

included in the measurement range. 
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