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ABSTRACT

Recently, as COVID-19 has made the e-commerce market expand widely, customers who
have different consumption patterns appear in the market. Because companies can obtain
opinions and information of customers from reviews, they increasingly face the requirements
of managing customer reviews on online platform. In this study, we analyze customers
and carry out market segmentation for classifying and defining type of customers in
e-commerce. Specifically, K-means clustering was conducted on customer review data
collected from Wemakeprice online shopping platform, which leads to the result that six
clusters were derived. Finally, we define the characteristics of each cluster and propose
a customer management plan. This paper is possible to be used as materials which identify
types of customers and it can reduce the cost of customer management and make a profit
for online platforms.
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(Figure 1) The Procedure of
K-means Clustering
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Data Crawling

Customer Review Data

Data Pre-Processing

Feature Generation

Sentiment Analysis

Data Normalization

Modeling

K-means Clustering
Model Evaluation

Analysis

Customer Segmentation

Target Marketing

(Figure 2) Flow Diagram of Proposed
Method
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(Table 1) Iltems Collected by Crawling
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Customer ranking

The total number of reviews

The total number of helpful reviews

Product name

Product rating

The date of a review

The whether to register the image(o/x)
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(Table 2) Description of the Features
Cateogry Feature Description
Customer ranking score Whether a customer is in top 1000 rankings (0 or 1)
Basi ; 3 ;
asic Number of reviews The number of reviews written by a customer
preference
Number of helpful The number of helpfuls received by a customer
Share of 1 star The share of 1-star rated reviews by a customer
Share of 2 star The share of 2-star rated reviews by a customer
Rat Share of 3 star The share of 3-star rated reviews by a customer
ating :
Share of 4 star The share of 4-star rated reviews by a customer
Share of 5 star The share of 5-star rated reviews by a customer
Average star rating The average star ratings of reviews by a customer
The ratio of Sh f revi . . . . .
witisjtl(;r?es warrifte(:)n E)enVlf}Z S The value obtained by dividing reviews without ones written
on the same date by the number of reviews written by a customer
same date
Cycle of . . ;
“ﬁgng Average writing cycle The average cycle of writing reviews
A period during which a customer has not left reviews as of
Period of reviews not written | Mar. 31 2021
(When the latest review was posted)
Share of reviews with helpfuls Thé share of a customer’s reviews given helpfuls of all his/her
reviews
h f revi ith i . L
o Share of reviews with images The share of reviews with images attached
Reliability | attached
h f revi ith . .
Share of reviews with no The share of reviews with no content
content
Average review length The average review length (Letter count)
Share of positive reviews The share of positive reviews out of a customer’s all reviews
Share of negative reviews The share of negative reviews out of a customer’s all reviews
Share of neutral reviews The share of neutral reviews out of a customer’s all reviews
Emotional . - . :
;221;2?2 Positivity of reviews The degree of positivity of all reviews by a customer
of Negativity of reviews The degree of negativity of all reviews by a customer
reviews | Neutrality of reviews The degree of neutrality of all reviews by a customer

Share of positivity/
negativity mismatch between
ratings and comments

The share of 1- or 2-star rated reviews that turn out to be
positive; and the share of 4- or 4-star rated reviews that turn
out to be negative
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(Table 4) Average Value of Features by Cluster

Cluster Cluster Cluster Cluster Cluster Cluster
1 2 3 4 5 6
Customer ranking score 0.03 0.01 0.06 ( i) ) ( (i ) (()% A)L
Number of reviews 0.07 ((),?f 0.05 0.02 (()i% 0.06
0 0 0.03
Ni f helpful .01 .01 .02
umber of helpfu 0.0 0.0 0.0 (1) (1) 1)
0.02 0.59 0.02
She f 1 ste 0.05 0.16 0.24
e on t s (1) ? (1) ()
0.22 0.02
Sh f 2 st 0.03 0.07 0.09 0.18
e o e s M) ()
_ 0.32 0.05
Sh f 3 X 2 .1 .14
are of 3 star 0.05 1) 0 0.15 0 (1)
0.41 0.02
h f 4 .0 4 R .
Share of 4 star 0.09 0 (1) 0.11 (1) 0.08
Share of 5 star 0.8 0.16 0.14 0.32 (()i)zi (();3?
The ratio of Share of reviews 0.35 0.94
without ones written on the same date 042 y) 066 065 () 064
0.08 0.14 0.08
A iti 1 .13 11 .1
verage writing cycle 0 0 () 1) (1) 0
Period of reviews not written (()f? 0.41 0.46 0.47 (()TSS)) 0.45
Share of reviews with images attached 0.1 (()f? 0.77 0.13 0.33 (()’Ti ?
Share of reviews with no content (()? ?; 0.02 0.01 0.02 ((i) 0.02
0.06 0.06 0.18
A iew I h .14 11 .1
verage review lengt (1) (1) 0. 0 0.16 1)
Share of positive reviews 0.82 0.81 0.85 057 0.11 0.86
(}) (M)
Share of negative reviews (()i)? 0.11 0.11 0.32 ??E 0.1
Share of neutral reviews 0.04 0.04 0.03 (()?6)3 0.04 (()i)i
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(Table 5) The Results of Market Segmentation
Type Characteristics
Segment 1 |Laidback and easygoing High star ratings, less thoughtful reviews
Segment 2 | Procrastinating and cramming | Multiple reviews at all once, fewer images attached
Segment 3 | Marketing prospect/lead Less likely to comment “Helpful” and give 5 stars
Segment 4 |Reasonable and well-informed |Large spread of star ratings and opinions shared
Segment 5 | Highly likely to chrun Low star ratings, critical reviews
Segment 6 |Loyal and faithful High star ratings, positive reviews
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