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Abstract: In the current era of rapid growth in e-commerce, understanding consumer demand is
crucial and also the core of enhancing market competitiveness. This study integrates text mining
technology and IPA-KANO model to create a comprehensive system for analyzing the demand hi-
erarchy of e-commerce products. This study uses text mining to collect, process, and analyze con-
sumer evaluation data, uncovering the basic needs of consumers. By integrating the IPA matrix and
KANO model to analyze user needs, basic needs, necessary needs, and attractive needs are distin-
guished. The text analysis results are combined with the IPA-KANO framework to construct a hier-
archy of needs and response mechanisms, providing specific data support for product iteration.
Research shows that this method helps to uncover users' deep-seated needs, assist e-commerce com-
panies in customizing precise marketing plans and product upgrade paths, and strengthen the e-
commerce platform's ability in market competition.
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1. Introduction

With the continuous development of information technology, consumer demands
have become increasingly diversified and personalized. For e-commerce companies, how
to systematically identify and classify consumer needs has become the key to product
development and marketing. Text mining technology provides strong support for analyz-
ing consumer evaluations and feedback due to its powerful analytical ability for unstruc-
tured data. In addition, using the IPA-KANO model for requirement classification and
importance evaluation can help enterprises determine the types and criticality of require-
ments, allocate resources reasonably, and optimize product strategies. By conducting in-
depth mining and research on consumer review texts, revealing the essential laws behind
user needs, classifying and ranking the demand for e-commerce products, and dividing
their importance, a sustainable demand feedback system is constructed to provide sup-
port for e-commerce companies to achieve innovation and improvement under changing
market competition conditions.

2. Text Preprocessing Process

In the process of text mining, text preprocessing is crucial, as shown in Figure 1. This
stage has a direct impact on the accuracy and effectiveness of subsequent data analysis.
The core task of preprocessing is to transform unordered text information into an ordered
data structure that is easy to analyze. As the primary step of preprocessing, preliminary
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data cleaning is responsible for removing useless characters (such as specific symbols,
HTML code) and commonly used invalid words (such as "zhi", "hu", etc.) from comments,
reducing the interference of noise. Text segmentation is a key step in natural language
processing. For Chinese comment content, word segmentation techniques can be used to
implement segmentation operations and ensure the accuracy of industry terminology.
Further steps such as part of speech tagging, frequency statistics, and sentiment analysis
are taken to extract core information from comments. To enhance the efficiency of data
processing, text information can be vectorized, such as using TF-IDF or Word2Vec tech-
niques to convert text data into numerical feature vectors. The preprocessed data needs to
be standardized for storage, providing a high-quality data foundation for subsequent
IPA-KANO model analysis [1].
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Figure 1. Data Processing Flow.
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3. Construction of IPA-KANO Model
3.1. IPA Model Construction

IPA is an analytical tool specifically designed to explore consumer needs. Its core lies
in the comparative analysis of the importance and actual performance of product or ser-
vice characteristics to determine areas for improvement [2]. The purpose of this study is
to use the IPA method to explore the main demand characteristics of e-commerce prod-
ucts and provide theoretical support for product optimization design decisions. Under
the IPA framework, text mining techniques were used to conduct in-depth analysis of user
comments on e-commerce products, extract key vocabulary and sentences, and construct
attribute sets {4;,4,,...,4,}. Basic needs refer to the minimum expectations of consumers,
functional needs refer to the clearly expressed needs of consumers, and charismatic needs
refer to innovative functions or attributes that exceed consumer expectations and can
greatly improve user satisfaction. The specific calculation formula is as follows:

L Wiy
L= % 1)
In formula (1), W; represents the weight of the comment (evaluated based on user
level and comment detail), S;; represents the sentiment score of attribute A; in the j-th
comment, and m is the total number of comments. The performance level (P) is obtained
by crawling the rating data of e-commerce platforms and normalizing it, and the formula

is as follows:
Tk=1Ri
p, = et @

In formula (2), R;; represents the performance score of attribute A4; in the kth rating,
and n represents the overall rating score.

3.2. Classification of Requirements Using KANO Model

The KANO model classifies user needs into five categories: basic needs, performance
needs (functional needs), attractive needs, neutral needs, and reverse needs. Basic needs
refer to the minimum expectations of consumers, functional needs refer to the clearly ex-
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pressed needs of consumers, and Attractive needs refer to innovative functions or attrib-
utes that exceed consumer expectations and can greatly improve user satisfaction. The
neutrality of customer demand will not significantly affect satisfaction levels, while re-
verse demand may trigger reverse evaluations. This study uses text mining techniques to
identify emotional tendencies and extract specific vocabulary from consumer reviews.
Based on the correlation between keywords and demand categories, the KANO model is
applied to classify consumer demand. In terms of specific operations, the study integrates
the importance of needs and the intensity of emotions, using quantitative methods to dis-
tinguish the types of needs [3]. In the specific application process of the model, keywords
with high frequency of occurrence were selected, corresponding to five different demand
categories, and the classification probabilities of these categories were calculated. The fol-
lowing is the KANO model requirement classification formula. Assuming the emotional
weight S;, importance score I;, and frequency proportion F; of the requirement features,
the classification probability P is:
k _ _ Wk SiliFi)

7= s v

In formula (3), k represents the classification of requirements (basic, functional, at-
tractive, neutral, reverse); w;, refers to the weight factor for demand classification, which
is configured based on user attributes and industry requirements; N refers to the total
amount of demand attributes. By using formulas, it is possible to specifically determine
the type of demand to which each attribute belongs, providing support for product im-
provement and service enhancement.

3.3. Integrating IPA Analysis Results with KANO Model

To further explore the primary and secondary importance levels of e-commerce
product demand, a strategy of integrating IPA method with KANO model is adopted to
comprehensively evaluate the impact of demand attributes on consumer satisfaction. Es-
tablish a formula for assessing the overall priority of requirements, and merge the User
Satisfaction Index (CS) under the KANO category with the importance rating and perfor-
mance data of requirements in IPA.

Py =1; X (CS) — Py x (CS)) 4)
In formula (4), P; represents the priority of demand, while I; represents the im-
portance of demand; P; demand performance value; CS;" positive satisfaction coefficient
(weight of expectancy and charm in KANO model); CS;” negative Satisfaction Coefficient

(the weight of essential and inverse types in the KANO model). The following is the inte-
grated analysis result of the main requirements of an e-commerce platform (Table 1):

Table 1. Calculation of Requirement Integration Priority.

Requirement Requirement I, P, cst cs; Com_pre.hensive
number priority P;
N1 Product search function 0.85 0.95 0.60 0.30 0.485
N2 Personalized recommendation function 0.75 0.80 0.70 0.20 0.465
N3 Voice shopping assistant 0.65 0.70 0.80 0.10 0.442
N4 Social sharing shopping function 0.40 050 0.30 0.10 0.115
N5 Optimization of complex registration process  0.30 0.40 0.10 0.60 -0.126

After integration, analysis shows that product search and personalized recommen-
dation functions occupy a leading position in priority ranking, and prioritizing the im-
provement of these functions will significantly improve customer satisfaction. Although
the priority of voice shopping assistants has not yet been elevated to a high level, as a
highly attractive demand, its improvement in user experience cannot be ignored. The so-
cial shopping sharing function is relatively secondary in importance and performance rat-
ings, with priority given to it. For the complex user registration process, certain changes
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may reduce user satisfaction due to their significant negative impact, so caution is recom-
mended when addressing this issue. It is recommended to be extra cautious when dealing
with this issue. The quantitative evaluation method combining IPA and KANO models
provides a scientific basis for e-commerce platforms to develop targeted demand optimi-
zation strategies [4].

4. Research on the Hierarchy of Demand for E-Commerce Products
4.1. Analysis of Text Mining Results for User Comment Data

User comment data is an important source for e-commerce platforms to understand
user needs, and text mining techniques can be used to filter key information from numer-
ous comments [5]. The article selected user feedback from a large e-commerce platform as
the research sample, and analyzed these feedbacks using natural language processing
methods to extract the demand characteristics and emotional tendencies that users are
concerned about. The first step of the research is to clean and preliminarily process the
original feedback, which involves removing redundant characters, punctuation, and stop
words. Then, the feedback text is segmented into keywords using word segmentation
technology, and the TF-IDF method is applied to identify frequently mentioned key
words by users. By implementing emotion analysis methods, consumer feedback is clas-
sified into three emotional attitudes: positive, neutral, and negative, and the satisfaction
level of customers at various levels of needs is quantitatively evaluated. To further ana-
lyze the hierarchical nature of user needs, this study constructed a needs classification
model that combines the importance of needs and performance ratings, aiming to quantify
the correlation between the weight of user comments and satisfaction. The frequency of
appearance of feature words is represented by F;, the intensity of emotional expression is
represented by S;, and the importance rating of needs is represented by I;. The calculation
of user demand weight Wi follows the following mathematical formula:

+p ©)

In formula (5), a, B, and y represent the influence weights, and the sum is equal to 1.
Max(S) and max(I) respectively refer to the highest scores of emotional intensity and
attention, used to achieve standardized scoring. N refers to the number of keywords in
the comment. This formula integrates three major elements: the frequency of comments,
emotional sentiment, and level of attention, providing a theoretical basis for classifying
demand levels and planning strategies.

Fi
Y
i1 Fj

Si Ii

Wi=a- +y

’ max(S) ’ max(I)

4.2. Classification and Priority Analysis of Essential Requirements

Essential requirements are the most basic expectations of users for e-commerce prod-
ucts and services, which are a category within the KANO model and are usually implied
in users' expressions. For e-commerce products, correctly identifying and categorizing re-
quirements is crucial to effectively prioritize development efforts and improve customer
satisfaction. Using text mining techniques, organize and study consumer evaluation data
to extract multiple core demand elements such as product quality, after-sales support, and
delivery speed. Based on the theoretical framework of the IPA model, using importance
and performance levels as evaluation criteria, the requirements are divided into four ma-
jor areas: "urgent optimization", "maintaining investment", "potential observation", and
"non key". Research has found that in terms of logistics efficiency and after-sales service,
although they have a high level of importance, their actual performance score is signifi-
cantly lower than other needs, so they are classified as urgently needing optimization. The
product performance and appearance design scores are relatively balanced and classified
as maintaining investment category. As for the product price and additional features,
there are significant differences in user opinions, which are classified as potential obser-
vation categories. In order to more accurately determine the priority order of require-
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ments, this study developed a priority evaluation formula based on weights, which com-
prehensively considers the importance of requirements, performance ratings, and the
weight ratio of user emotional tendencies. The formula for calculating the demand weight
Wi, importance score [;, performance score P;, positive sentiment tendency ratio Ei+, and
priority R; is:

Ri=Wix(Ui+a (E=B-(1-P))) (6)

In formula (6), @ represents the moderating factor of positive emotions and regulates
the weight of consumer satisfaction.  represents a punitive factor for underperformance,
revealing the impact of failure to meet demand standards. W; is determined based on the
weights of different dimensions using the Analytic Hierarchy Process. The formula inte-
grates actual performance data and emotional response of demand presentation, provid-
ing theoretical support for resource priority allocation [6].

4.3. Charm Based Requirement Feature Extraction

In the KANO model, the need for charm is seen as an implicit need that has not been
directly proposed by users but can improve their satisfaction. This type of demand is man-
ifested in the value-added characteristics of the product or service, such as novel features
or unique design elements. Exploring such demands has a significant impact on enhanc-
ing the market competitiveness of e-commerce products and improving user interaction
experience. This study uses text mining methods to reveal hidden expressions in user
comments, focusing on uncovering users' positive emotional tendencies towards content
that exceeds expectations through sentiment analysis. The frequency inverse document
frequency (TF-IDF) technique is used to identify key expressions, and high-value demand
information is selected through the evaluation of emotional tendencies. For example, con-
sumers have shown great recognition for innovative design of product appearance and
customized services of intelligent recommendation systems, which reflects that these ele-
ments possess core demand attributes that attract consumers. This study developed a
composite feature screening algorithm to evaluate the specific contribution of such core
needs to consumer satisfaction. This algorithm comprehensively analyzes the frequency
of requirement mentions, the intensity of emotions, and the mutual influence between
factors, and develops a set of evaluation criteria for feature importance. The following is
the specific mathematical expression of the criterion.

-mai‘(s)+r]-Ri-log(1+Fi) (7)

— .. _Fi
Ql_y Z;}:1Fj+5

In formula (7), y, 6, and 1 respectively represent the moderating factors of frequency
of use, emotional influence, and correlation (with a total of 1). R; is derived based on the
co-occurrence probability matrix between demand attributes and core requirements, and
through the application of the logarithmic function log(1 + F;), it reduces the excessive
weight advantage of high-frequency demands. Formulas can accurately identify and rank
those attractive requirements, providing scientific basis for selection in the design process.

4.4. Construction of Continuous Demand Monitoring and Feedback Mechanism

In the constantly changing market environment, it is particularly crucial for e-com-
merce platforms to maintain their competitive advantage by continuously tracking user
needs. Consumer preferences and needs gradually change over time and market condi-
tions, so it is extremely necessary to create a demand monitoring and feedback system
that can respond in real time [7]. Based on text mining technology and the IPA-KANO
model, a comprehensive cycle system for requirement monitoring and feedback has been
designed. The system mainly includes data collection and pre-processing, real-time anal-
ysis and evaluation of requirements, and optimization and updating of feedback strate-
gies. In the information gathering stage, a complete user information database was con-
structed by continuously tracking users' comments, ratings, and social media interactions.
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The evaluation of demand evolution utilizes text analysis techniques to regularly track
fluctuations in demand hierarchy and reclassify user demands using the IPA-KANO
model. The optimization of feedback strategy quickly delivers the results of requirement
evaluation to the product development and service departments, in order to make accu-
rate responses to key and attractive requirements. This study conducted a simulation test
to verify the actual effectiveness of this mechanism. By continuously monitoring user mes-
sage data, real-time changes in the demand hierarchy were tracked. The following is a
summary and analysis of experimental data.

Observing the data in Table 2, it can be seen that the frequency of use of basic re-
quirements continues to decrease, while functional requirements show an upward trend.
This indicates that users' attention to core functions is shifting towards additional func-
tions that enhance the user experience. Although the proportion of attractive demand is
not high, it has increased during the product optimization stage, reflecting that companies
have successfully attracted consumer interest while meeting basic needs through innova-
tive means. The user satisfaction has increased from the initial 85% to 92% after optimiza-
tion, which confirms the significant role of feedback mechanisms in improving user satis-
faction. This mechanism provides practical operational guidelines for e-commerce web-
sites to continuously improve user experience under ever-changing market conditions.

Table 2. Analysis of Dynamic Changes in Demand Levels in Different Periods (Simulated Data).

Proportion of Proportion of ex- Proportion of  Change in de-

Period basic demand pressive demand Charm Type De- mand satisfac-
frequency frequency mand Frequency tion
Initial 60% 30% 10% 85%
Mid term 55% 35% 10% 88%
Post production 50% 40% 10% 90%
Subsequent opti- 45% 40% 10% 9%

mization period

5. Conclusion

By integrating text mining technology and improved IPA-KANO analysis method, a
deep exploration was conducted on the user demand structure of e-commerce products,
and a systematic mechanism for demand identification and classification was established.
Research has found that text mining techniques can efficiently extract hidden demand
points from user feedback. The IPA-KANO model evaluates based on the importance of
demand and user satisfaction, providing a solid reference for strategic decision-making in
enterprises. Especially in discovering and tracking unique and attractive demands, this
study has opened up new avenues for product innovation and user experience improve-
ment. With the expansion of e-commerce data scale and the diversified development of
user demand, the framework of this study is expected to further develop, integrating big
data and artificial intelligence technology to achieve real-time prediction and feedback of
demand. This study brings innovative strategies that combine theory and practice to e-
commerce enterprises, which have practicality and promotion potential in the ever-chang-
ing market context.
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