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Abstract: In recent years, China online marketing is very hot, and a lot of online shops run in the Tmall.com. This paper does
an analysis of customer shopping behaviors in a certain e-commerce shop in Tmall. The shop is named X in this paper for privacy.
Based on the descriptive analysis, it finds the profit customers and profit products in the shop. Then K-mean segmentation
method is used to class the customers into 4 groups and the profiles of the customers in each group are described. The results on
this paper can help the X shop to offer good services for the profit customers and do the precision marketing for all customers.
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1. Introduction

Tmall.com, formerly Taobao Mall, is a Chinese-language
website for business-to-consumer (B2C) online retail, spun off
from Taobao, operated in China by Alibaba Group. It is a
platform for local Chinese and international businesses to sell
brand name goods to consumers in mainland China, Hong
Kong, Macau and Taiwan. Tmall.com currently features more
than 70,000 international and Chinese brands from more than
50,000 merchants and serves more than 180 million buyers.
Tmall.com ranked number one among all Chinese B2C retail
websites for 2010 in terms of transaction volume, with a gross
merchandise volume of RMB30 billion — about three times the
amount facilitated by 360buy, its closest competitor. The site
accounts for a 47.6% share of the B2C online retail market in
China.

The data in this paper is from a shop in running on
Tmall.com. This shop wants to analyze its customer shopping
data to better service their customers and improve the shop
profit. Customer behavior analysis is the important part in
Customer relationship management. The customer behavior
analysis tries to analyze data about customers' history with a
company, to improve business relationships with customers,
specifically focusing on customer retention, and ultimately to
drive sales growth.

The X e-commerce shop now sells products in 5 categories
of Homeware, Car supplies, Electronics, Kitchenware, and
Beauty, and their customers spread in all provinces in China.

The data of this study includes everyday trade history for each
customer from July 16™, 2015 to Oct. 28" 2015. Seven
variables are in the data, i.e., Customer ID, Product Category,
Product Quantity, Product Price, Sale Amount, Sale Date and
Customer Area. This paper is to analyze these customer
behavior data. According to the results of the analysis, it is
expected to give some advices on the business direction, sale
strategies and future development. Hopefully, the analysis
results can help to do precision marketing for customers, and
lead more income for the X e-commerce shop.

2. K-means Segmentation

K-means segmentation is a widely used fast cluster method,
and also named K-means method. It was originally proposed
as a heuristic algorithm for finding clusters rather than as a
formal statistical model. A lot of statistical or data mining
textbooks include the detailed introduction on K-means
method, thus the authors do not explain this method here.

In the data, there are 4862 customers and 6442 shopping
records, with Seven variables in the data, i.e., Customer ID,
Product Category, Product Quantity, Product Price, Sale
Amount, Sale Date and Customer Area. The data are then
combined for segmentation, with each customer has a
summarized observation. The summarized observations are
used to K-Means cluster, and variables in the summarized
observations include total consumption amounts, total
shopping times, total respective shopping times in Homeware,
Car supplies, Electronics, Kitchenware, and Beauty. These
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total variables for each customer are combined from the
original data. The data are transformed by z-score
standardized before clustering.

By clustering, the 4862 customers are grouped into several
clusters, and the analysis on the profile of these clusters is then
performed.

3. Descriptive Study

Figure 1 shows the spatial distribution of sales amount in
each province. The name and sale amount of each community
are marked in the map. The color of each community is
proportional to total sales amount. Through the picture, it
clearly displays the sales situations in all around China.
Jiangsu has the highest sale amount, followed by Shandong,
Anhui, Beijing and other places. These regions with high sale
amounts are all in the coastline areas, and these areas are well
developing in China. The residents in these areas have more
money for shopping. Anhui province is not a rich area in
China but has high sale amount, as the X shop is located in
Anhui. For the other internal areas, their logistics systems are
not well developed, and people prefer shopping underline to
online. The incomes of residents in internal areas are not high.
All the reasons make the sale amount in these areas are a little
low. The X shop should put more advertisements in coastline
areas and storage products suitable for the residents in
coastline areas.

Spatial Distribution of Sales Amount In Each Province
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Figure 1. The spatial distribution of sales amount in each province. The name
and sale amount of each community are marked in the map. The color of each
community is proportional to total sales amount.

The scatterplot of product price and its quantity for each
product is shown in Figure 2. Each color and each shape
indicates each product type as shown in the figure index. The
products with high price and high sale quantity are high profit
products, and they locate in the up-right areas in the Figure 2.
The X shop has the two 100 rules for high profit products, i.e.,
products with price higher than 100 and quantity more than
100. It is easy to list all the high profit products from the figure
2, but the lists are not shown here as all Chinese things. From
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figure 2, it also can be found that many profit products are in
Homeware category, and fewer in Car Supplies and
Kitchenware category. From these results, the X shop can
change their storage structure to better fit the needs of their
customers.

Scatterplot of Product Price and Its Quantity for Each
Product
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Figure 2. The scatterplot of product price and its quantity for each product.
Each color and each shape indicates each product type as shown in the figure
index.

Figure 3 displays the scatterplot of total shopping amount
and total shopping times for each customer. Each circle
indicates a customer, and the color of each circle is
proportional to its total shopping amount. The customers with
high total shopping amount and high shopping times are high
profit and good customers, and they locate in the up-right
areas in the Figure 3. The X shop has a simple rule for high
profit customers, i.e., customers with total shopping amount
higher than 1000 and shopping quantity more than 5 times. It
is easy to list all the high profit products from the figure 3, but
the lists are not shown here for privacy. From these results, the
X shop should put much resources on better service to high
profit customers.
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Figure 3. The scatterplot of total shopping amount and total shopping times
for each customer. Each circle indicates a customer, and the color of each
circle is proportional to its total shopping amount.
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4. Clustering Result

The original data are manipulated to 4862 observations
with seven variables, i.c., total consumption amounts, total
shopping times, total respective shopping times in Homeware,
Car supplies, Electronics, Kitchenware, and Beauty. Each
observation indicates the summary of a customer. By
K-Means clustering, the 4862 customers are grouped into 4
clusters, and the segmentation results are shown in Figure 4.

In every plot of figure 4, the red bar chart is the distribution for
all customers, while the blue chart is the distribution for the
customers in the current cluster.

As shown in the Figure 4, Cluster 3 have largest customers
with 3136, followed by cluster 1 with 924, Cluster 4 with 692,
and Cluster 2 with 110.
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Figure 4. The profile for each cluster. In every plot, the red bar chart is the distribution for all customers, while the blue chart is the distribution for the customers

in the current cluster.

From the Figure 4, it can be seen that customers in Cluster 3
have small shopping times in Homeware, Car supplies, and
Kitchenware, and also have small total shopping amount and
total shopping times. It means the customers in this cluster
have no preference on shopping, and they are random
customers. They are not positive on shopping, but at the same
time they are also the potential customers, and the X shop
should analyze these customers detailed to improve their
shopping amounts and times.

For customers in Cluster 1 and Cluster 4, they are in the
median place of total shopping amounts and shopping times.
They are median positive customers but they have their own
preferences form the Figure 4. For example, customers in
Cluster 1 have more shopping times in Kitchenware category,
while customers in Cluster 4 have more shopping times in Car
Supplies category. So the X shop should advertise more
Kitchenware products for customers in Cluster 1, and more
Car Supplies products for customers in Cluster 4.

For customers in Cluster 2, they have higher total shopping

amount and higher total shopping times. They are high profit
customers. Form the Figure 4, it can be found that these
customers have preference on shopping, i.e., their shopping
times in homeware are relative high. From these results, the X
shop should put more resource on service for the customers in
this Cluster, as high profit customer often can bring more
profits. At the same time, the X shop should advertise more
products on Homewares for these customers.

5. Conclusions

This paper does an analysis on customer behavior in an
e-commerce shop in Tmall.com. The X e-commerce shop now
sells products in 5 categories of Homeware, Car supplies,
Electronics, Kitchenware, and Beauty, and their customers
spreads in all provinces in China. It is found that Jiangsu has
the highest sale amount, followed by Shandong, Anhui,
Beijing and other places. The X shop should put more
advertisements in coastline areas and storage products suitable
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for the residents in coastline areas. The products in
Kitchenware category are more welcomed by customers, and
the detailed high profit products are not listed but the X shop
can change their storage based on the list. The high profit
customers are shown in Figure 3, and the X shop should put
much resource on better service to high profit customers.

The 4862 customers are segmented into 4 clusters based on
their shopping history. The profile of each cluster is analysed.
The customers in Cluster 3 are not positive customers and no
shopping preferences are found. The customers in Cluster 1
and Cluster 4 are median positive customers, and customers in
Cluster 1 have more shopping times in Kitchenware category,
while customers in Cluster 4 have more shopping times in Car
Supplies category. For customers in Cluster 2, they have
higher total shopping amount and higher total shopping times.
They are high profit customers. The X shop should make
different shopping service for these 4 groups of customers for
precision marketing.

This paper does a simple description and analysis on the data
from X platform, and the results in this paper can be a reference
to X platform. Hopefully, the results can be used to modify the
strategies of the X platform for future development.
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