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Abstract. The COVID-19 epidemic in 2020 brought huge changes to the world,
causing many people to engage in online shopping and some consumers’ pur-
chasing behavior to change before and after the epidemic. In order to better study
the consumption behavior of e-commerce customers in the post-epidemic era,
this study takes Chinese online shoppers as the research target and uses question-
naires to collect their consumption behavior preferences and to quantify them. This
article conducts K-means cluster analysis on consumer behavior data in the post-
epidemic era to study the characteristics of different types of consumer behavior,
classifying consumers into general consumers, purchase consumers, motivated
consumers, product consumers and evaluation consumers. I also make targeted
recommendations to e-commerce platforms to help them and hope these will help
e-commerce platforms to better cope with the impact of the COVID-19 and enable
them to retain customers and achieve accurate marketing in the post-epidemic era,
which will ultimately benefit both buyers and sellers.
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1 Introduction

With the global outbreak of the COVID-19 epidemic in 2020, it has exposed many
companies to turmoil and danger. Many offline shops have closed down due to lack
of customers, accompanied by a boom in online shopping [1]. With the non-contact
demand of the COVID-19 epidemic, as well as the mass availability of the internet and
the simplicity of consumer perception, it is clear online shopping has become the current
mainstream form of consumption [2]. Consumers’ reliance on e-commerce shopping has
gradually deepened, further contributing to the booming online shopping market. Until
2021, China’s online retail transactions have exceeded 13 trillion yuan.
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2 Research Methodology and Design

2.1 Research Methodology

1) Cluster analysis method.
Cluster analysis, also called classification analysis or numerical classification, is

a multivariate analysis method in statistics to study the problem of “clustering of
things by classes” [3], which can automatically classify a group of observations (or
variables) according to their many characteristics and according to their closeness
in nature without a priori knowledge, producing multiple classification results. The
similarity of individual characteristics within a class and the variability of individual
characteristics across classes are large [4].

2) Measure of “closeness” in cluster analysis.
“The smaller the distance between points, the “closer” they are, and the more

likely they are to cluster together. The greater the distance between points, the further
they are from each other and the less likely they are to cluster together [5].

Let the eigenspaceχ be the n-dimensional real vector space Rn, xi, xj ∈ χ , where:
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Then the distance between the points is (where p ≥ 1).
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When p = 1, it is the Manhattan distance:
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When p = 2, it is the Euclidean distance:
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When p = ∞, it indicates the maximum value of each coordinate distance:
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In this article, the Euclidean distance is used.
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Fig. 1. Age distribution pie chart.

3 Results

3.1 Descriptive Analysis of Data

1) Age distribution of survey respondent.
From the age distribution of survey respondents (Fig. 1), the largest number of

respondents are between 19–25 years old, accounting for 75.29%; followed by 35–
45 years old, accounting for 10.59%; the remaining age groups are less distributed,
with 5.88% of people between 26–35 years old; only 4 people are over 46 years old,
and 5 people are 18 years old or younger; from this we can see that The respondents
are mainly concentrated in the group between 19–45 years old, which is more in line
with the age of the group I envisioned for online shopping, and online shopping is
more common and accepted in this group.

2) Income of survey respondent.
From the income distribution of the surveyors (Fig. 2 and Fig. 3), the majority of

surveyors have a monthly income level below 2,500 yuan, accounting for 65.88%;
followed by 2,500–5,000 yuan accounting for 18.82%, monthly income of 5001–
10,000 yuan accounting for 12.94%; the number of 10001–15,000 yuan and 15,000
yuan or more, respectively, 2 people, 1 person The number of people with monthly
income of 5001–10000 yuan reached 12.94%; the number of people with monthly
income of 10001–15000 yuan and 15000 yuan or more were 2 and 1 respectively. It
can be seen most of the respondents are low-income and middle-income people, and
there are fewer high- income people.

3.2 K-means Clustering Analysis

1) Determination of k-value.
The determination of K-value is important in the K-means algorithm [6]. In this

article, the elbowmethod is used to determine the K-value. The core idea of the elbow
method is that as theK value increases, the sampleswill be dividedmore precisely and
the degree of aggregation of each cluster will increase, then the SSE (sum of squared
errors) will become smaller and smaller [7]. When the value of K does not reach the
optimal clustering, the increase of K will greatly increase the degree of aggregation
of each cluster, so the SSE will decrease greatly [8]. And when K reaches the optimal
number of clusters, the degree of aggregation obtained by increasing Kwill decrease,
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Fig. 2. Income distribution pie chart.

Fig. 3. Occupational distribution pie chart.

so the decrease in SSE will decrease sharply and then flatten out as the value of K
continues to increase [9]. Graphically, SSE and K are like the shape of an elbow, and
the value of K corresponding to this elbow is the optimal number of clusters. In this
article, the graph of SSE versus K value was obtained using Python (as in Fig. 4).
Therefore, the K value of this experiment is taken as 5.

2) K-means clustering.
K-means clustering was performed using SPSS, and the following results were

obtained by inputting 5 in the number of clusters [10].As show in Table 1.

Fig. 4. SSE versus K value.
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Table 1. Initial clustering centers.

Clustering

1 1 2 3 4 5

Consumer products 5 5 6 5 2 6

Consumption frequency 1 5 4 2 2 3

Consumer motivation 3 3 9 12 4 7

Purchase behavior 8 8 17 9 13 12

Payment behavior 1 1 2 2 3 2

Post-purchase behavior 2 2 3 5 2 5

After obtaining the clustering centers, the Euclidean distance from each point
to the initial clustering center was calculated and iterated continuously until the
requirements were met and then the iteration was stopped.

4 Conclusion

In the past, most e-commerce platforms paid more attention to the technical optimiza-
tion and improvement of the platform, while ignoring the grasp of consumer behavior.
In today’s post-epidemic era, consumer behavior is changing subconsciously under the
influence of the environment. Under the impetus of big data, user data has become the
core resource of e-commerce platforms, including consumer behavior data, which can
help e-commerce platforms enhance their core competitiveness and consolidate their
competitive position if they are carefully analyzed and studied for their intrinsic reg-
ularity. Therefore, it is of strong practical significance for e-commerce platforms to
study consumer behavior data. Therefore, this thesis uses questionnaires to investigate
the consumption behaviors of different consumers when shopping on e-commerce plat-
forms after the epidemic, study the characteristics of their consumption behaviors, and
perform k-means cluster analysis to classify consumers’ consumption behaviors after
the epidemic into five categories: general, purchase, motivation, product, and evaluation
consumers.
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