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Abstract. As organizations seek to adapt to rapidly changing markets, understanding
how HCI elements impact the design and implementation of innovative business
models becomes essential. This research analyses user interactions with Al-driven
CAD tools and identifies key HCI features—such as usability, accessibility, and
feedback mechanisms—that facilitate creative problem-solving and strategic
thinking. According to the commercial operation process, this paper chooses the time
series data mining method to process the data. It uses the residual entropy to test
the autocorrelation or whitening degree of the residual series. Moreover, this paper
measures the reasonable degree of time series pattern representation and combines
big data technology to study the characteristics of business innovation. In addition,
this paper combines data mining technology to perform data analysis and verify the
attributes of business model innovation. Finally, this paper analyses the case through
case studies and statistically verifies the data using big data clustering technology.
Through empirical analysis, big data technology can play a good role in analyzing the
characteristics of business model innovations.
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1  INTRODUCTION

In contemporary economic society, the business model has become one of the most frequently used
professional terms, and we often directly use the term "business model theory." However, as long
as we carefully review the relevant literature, we will find that the business model has yet to form a
complete theoretical system. There are many reasons for this situation. First, because the business
model is an organizational form between the enterprise and the market, understanding its essence
requires a breakthrough and a leap in understanding. Second, the business model involves a wide
range of content, so forming a system and a recognized theoretical framework is challenging.
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Nevertheless, with the development of information technology and management technology,
business models have become a key factor affecting the success or failure of enterprises.

As we all know, the five core contents recognised by management are planning, organisation,
personnel, leadership, and control, each of which is the principle and goal of the following content,
and the latter content is precisely what ensures the realisation of the previous content. Specific
methods and measures. It is worth noting that the relationship between planning and business model
is the closest among the five management functions. The premise of the plan is to determine the
enterprise, and the goal of the enterprise involves two aspects: goal decision-making and goal
realisation. The establishment of strategic goals depends on the business philosophy of the
enterprise and the objective conditions of the enterprise. In contrast, realising the strategic goals
depends on the enterprise's business model.

This paper combines big data technology to study the characteristics of business model
innovation. It combines data mining technology to conduct data analysis, verify business model
innovation characteristics, and improve business models' innovative effects. One must be creative
to be competitive in today's fast-paced corporate world. Business model innovation (BMI) is at the
forefront, which focuses on reorganising value creation and capture within businesses. Big Data
Technology and Human-Computer Interaction (HCI) are the two primary drivers of BMI in e-
commerce. Big data enables data-driven decisions, while HCI enhances user experiences through
intuitive interfaces, especially in e-commerce platforms. However, empirical research into BMI
utilising these tools is limited. This study addresses this gap by investigating the impact of big data
technology and HCI on BMI within the e-commerce domain. The findings will help e-commerce
organisations understand theoretical concepts and develop practical strategies for navigating the
digital realm.

2 RELATED WORK

At present, academia has made a lot of research results on the concept and connotation of business
models. Literature [1] defines a business model as a logical statement that a company can obtain
and maintain its benefits. Literature [2] pointed out that the connotation of the business model is a
business method for enterprises to make profits to survive and sustain development. Literature [3]
believes that the business model is the focus of innovation for enterprises and the decisive source
for enterprises to create value for themselves, partners, and customers. Literature [4] defines a
business model as the expression of the relationship and roles between customers, partners, and
suppliers of an enterprise. Literature [5] defines an enterprise's business model from a strategic
perspective. It believes the business model refers to establishing unique competitive advantages by
integrating related elements such as positioning, strategic direction, economic logic, and operating
structure. Literature [6] believes that the business model starts with the choice of customer value
and the realisation of corporate value as the end, which solves the problem of how companies make
sustainable profits. Business model design must first find unmet market needs or new market
opportunities through analysis, discover the value of products/services, determine core and related
profit points, and determine the value proposition of products/services. Based on core capabilities,
integrate resources around the value network of stakeholders, create value through value allocation
and management, and finally build business strategies and profit models through products/services,
forming a series of business processes that provide customers with value. Literature [7] believes
that a business model is a system composed of value proposition, support, and maintenance.
Literature [8] defines the business model from the value chain perspective as the basic logic of
enterprise value creation through internal activities. Literature [9] defines the business model as the
enterprise market value realisation model. Also, from a strategic perspective, the literature [10]
believes that a business model refers to a company integrating itself with customers, shareholders,
suppliers, and other stakeholders by determining internal and external resources to form a structural
system and profitable strategic intentions. Literature [11] believes that a business model is a system
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for an enterprise to meet consumer needs. This system organises and manages various enterprise
resources to form products and services that consumers cannot rely on but must purchase.
Therefore, it can be copied but not to features copied by others.

The most successful time for high-tech companies in the information technology business is often
when their products become the platform of the industry. In the era of information technology,
business models' most basic value creation comes from the convenience, low cost, novelty, user
stickiness, lock-in, and innovation of the Internet itself. The Internet has become a large platform,
and people complete various interactions or exchanges to meet their multiple needs. While
considering the seller's innovative decision-making and price competition, with the most optimised
connection fee, the price competition between the buyer and the seller is reduced [12]. Now, only
platform innovation can truly enable enterprises to become market leaders. Passing by two
companies competing, one uses value chain business models to innovate strategies, and the other
uses platform-based business models to establish new strategies. [13]. Literature [14] believes that
mobile Internet and cloud use Internet platforms as general media. New technologies like computing,
big data, and the Internet of Things have become critical areas for industrial upgrading,
transformation, and innovative economic growth. The platform construction, operation, and
regulation theory can provide in-depth interpretation and new-oriented cognition for the "Internet
+" plan.

Literature [15] elaborated on the perspective of companies providing value results. How to
balance the distribution of benefits between the final output and input has become the focus of
research; Literature [16] The goal of the business model is related to the corporate strategy. This
systematic approach can be called a business model when distinguishing customers' needs,
mastering their value propositions, and using their resources and capabilities to carry out a particular
strategy and obtain profits. From the income perspective, literature [17] regards it as a business
method to obtain continuous income. It requires companies to clarify their position in the middle of
the value chain and use their competitive advantages; literature [17] starts from the industrial
structure and impacts the economics of the model. Awareness is raised to a whole new level. Creating
value through excellent business methods and network relationships formed by cooperation with
alliance partners is a business model.

Literature [19] pointed out that the goals of establishing a business model are consistent with
the enterprise's objectives. They both aim to obtain a differentiated leading position in the game
from competitors. Obtaining this position requires the organisation to make strategic preparations
and efforts. Literature [20] emphasises that business models keep dynamic changes in the business
environment and believes that the so-called appropriate business model is a series of process
methods in which business organisations pass value propositions to customers through products or
services and then obtain revenue and calculate benefits. In this process, we need to pay attention
to the circulation of funds and the transmission of information. When the company can continue to
apply this process in practice, it will find and summarise suitable differentiated management
methods.

3  MINING OF CHARACTERISTICS OF BUSINESS MODEL INNOVATION BASED ON TIME SERIES

Time series data has high dimensionality, complexity, dynamics, and high noise and is easy to reach
on a large scale. Therefore, data mining directly on the time series not only costs a high price in
terms of memory storage and calculation time but also may affect the accuracy and reliability of the
algorithm. Before mining the time series, we need to represent the time series data pattern. Time
series pattern representation is a feature representation method that abstracts and generalises time

series and re-describes time series at a higher level. For a time series X X,..X  of length n and a
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set of non-empty candidate patterns M, the time series X X ,... A Segmentation model can describe

Xn as:

E t,W, 4+e t 1<t<ea
X=1F tW, +e t,a  <t<a (1)

FE LW, +e t,oq  <t<n

The candidate mode set M has many forms, divided into frequency domain mode, linear mode, and
polynomial mode here. Therefore, the corresponding time series mode representation is divided into
frequency domain mode representation, piecewise linear mode representation, and piecewise
polynomial mode representation.

Discrete Fourier Transform (DFT) is a very common domain-independent transform. Discrete
Fourier Transform is the earliest representation method in time series similarity feature extraction.
The basic algorithm of DFT is described as follows:

For a time series X, for any subsequence X' :<Xf,X2i.,-~,ij.> with length mi, The discrete

Fourier transform corresponds to mi points is defined as a sequence composed of mi complex
numbers g, and the transformation formula is:

1 mo_ 2n fl
X, =— X —_— =12,....,m,
i p ) J}f 12,0 m, (2)
The corresponding inverse transformation is:
\/_ g X‘exp J] I=12,..,m, (3)

In the formula, j is the complex imaginary unit and j=+-1.

The DWT is mainly similar to DFT's processing method. We assume that in the square-integrable
function space I’ R , for the time series X, any subsequence X’ = <X{',X;7~--,X" ,>7X' eI R oflength

m, can be described by the wavelet function v, =292y 27t —k . Among them, ¢ € I R , and the

description is in series:
_ 32 9is 1 — /
*= Z./,k:aj‘k v 2k = Zm%,k%k ! )

It is called the discrete wavelet transform of the sub-sequence X' and is composed of a sequence
of two-dimensional coefficients a, .

For the time series X = X,,...,X of length n, the line segment point oblique linear equation is
adopted, and the corresponding K segment model description:
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Xrlixl
X +“71- t—a ,1<i<eq
«

X -X

I __ 1 i—1 y '
X=Xt ; 7(!(“ Ttoo ey StE<q, (5)
1 i—1
X + % t—a a <t<n
ar—1 n—a t—1 7 7t-1 —

The original time series X is divided into K non-overlapping ordered connected line segment sets.
The ordered line segment set is generally expressed in the form of PLR, where the PLR form is
described as:

X'= X,X .t X X t,...X

b2 ab?"1 0t a—1"""a,t’i at—b?

X”” t,‘/ (6)

From piecewise linearization to piecewise nonlinearity, due to the simplicity of the polynomial
function, a P-order polynomial approximates each sub-sequence and its corresponding k-segment
model description:

fotw 1<t<q

X'=if tw, a <t<q (7)

f,tw, o  <t<n

In the formula, w, is the polynomial coefficient vector, a = «,...,o, | is the time series polynomial

segmentation point set of sequence X, f, t, W, is the P-order polynomial, and its general form is:
. . .42 - D
f, tW, = Wi, + Wit + Wit~ +...+ Wit (8)

It is written in the form of a vector product:

5 T
LW, =t e ¢ Loelwi, W, Wi, LW, (9)

The collection of their polynomial characteristics represents these ordered polynomials. The
abbreviation is: f t,W, =T, . The collection of their polynomial characteristics represents these

ordered polynomials as:

X'= Wpt, ooy Wit oo, Wity (10)
Among them, it represents the length of the i-th segment, and Wt represents the coefficient vector

of its corresponding polynomial, which means the characteristics of this segment. For a time series
X<X1,‘..,Xn> of length n, the newly formed time series is called the fitted sequence after multiple
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segmented polynomials are valued at the corresponding sequence points. Relative to the files less
than cap X sub 1, dot dot dot and cap X sub n are more significant than in what is called the original

time series. A particular subsequence is denoted as X<Xaifl,..‘,Xm> , which represents the i-th
subsequence in the polynomial segmentation process of the time series. It comprises all the
sequence points between the segment points «, | and «, of the time more si significant, abbreviated

as X' <Xl",X’2",-.~,XC>. Among them, mi =« —a, ., represents the length of the subsequence, and

the sequence formed by polynomial interpolation is denoted as X' <Xf",X;‘;fl , Which is called the
fitted subsequence. The subsequence and the fitted subsequence have the same length, mi.

The fitting deviation of the i-th segment is the difference between the fitted subsequence and
the subsequence at each sequence point, and the fitting deviation Ei is expressed as:

Bi = X (X)X, X))

_Xi<X1i7Xé,‘“,Ximz‘> o
= <Ell,7EZ.]77EZm1>

The time series fitting error is the sum of the squares of the deviations, and its function is:

mi

Li= dj:]Ez'j = EBi, Bi (12)

Among them, (-,-) represents the inner product of the vector. After the polynomial order P is given,
the polynomial subsequence is described in matrix-vector and vector form, expressed as:

XY I A LA o
X 20 ol ... 2P ||Wi Ei
2= ] (13)
X' m’ mb .. m! W, Ei,

The above formula is abbreviated as X' =T xWi + Ei, and its corresponding fitted subsequence is
described as:

XU 1 e 1| | Wy
;Xf”z 2() 21 . 2[} L@?

ST R : ; (14)
X" m m} m?||W,

The above formula is abbreviated as X' =T xWi, which is described in the form of matrices and
vectors,
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Li Wi = Ei,Fi
=Ei" Ei
=" - X'z -2 (15)
= TWi—z',TWi— o'

T ,
TWi—z'  rWi—2'

To minimize the sum Li of squares of the fitting deviation, % =0 needs to be established, that
|
is:
oL Wi 2 d TW-X' rd TW—-X'

—=TW-X —+ TW-X' ————— =0 (16)
OWi oOWi oWi

. T
By simplifying formula (16), 0 TWi— X" T =0 is obtained. Because matrix T is m,x p+1 Vander

-1
Monte matrix, and as long as it is guaranteed that m, > p+1, 7T must exist, there is:
Tp LT i
Wi=(T"T T"X' (17)

For the polynomial parameter determined by the above formula, the sub-sequence and its regression
sub-sequence corresponding start and end points do not necessarily overlap, so the mode
representation of the entire time series is discontinuous. The following gives a piecewise polynomial
continuous mode representation—CPPR.

Therefore, in the time series polynomial segmented mode representation, the polynomial
parameter estimation of any subsequence is more generally described as:

min.Li Wi = Ei" - Ei
TR EP T, x|
Stlk" k' . K\ Wi=|T, |Wi=|X,
OB B 4 B 8
or (18)
|min.Li(Wi) = Ei" - Ei
StT xWi=X,

At this time, we construct a Lagrangian function F Wi A , where A:{/\1 A, ,\m} is a row vector

whose elements are real humbers and are not always equal to zero. The function expression is:

F Wi =Li Wi +X T xWi—X, (19)

If F Wi A isthe smallest, its necessary condition is:
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OF Wi, A
oW (20)
OF Wi, A
oA

Then, there are:

. T
2 TWi— X' T+AT =0

(21)
TWi—X, =0
According to the above formula, the solution of Wi is obtained:
-1 .
Wi= T'T  T'X'—05T"\" (22)

~1
We eliminate wi in formula (21) and set T'T = Ato satisfy 4= A" . The following equation

determines the coefficient AT of the above equation:

TAT'N' =2 TAT"X' - X, (23)
The coefficient matrix of AT is:
TAT!  TAT TAT]
TAT' =|TAT' TAT' TAT, |=B (24)
TmiA TlT Tm1A T’LT TmzA TnTl;

Both the row vector and the column vector are linearly independent. There is ‘B‘ =0, so there is a

unique solution for A", is, wi in formula (22) exists and is unique.

-1
Compared with the unconditional polynomial parameter estimation Wi= T'T T'X’', The

calculation amount increases to a certain extent after adding the condition. The increased amount
of calculation is reflected in the calculation of the coefficient matrix B, so this paper only makes the
essential condition of segmental continuity. The estimated value of the polynomial parameter is
obtained at this time:

-1 ’
Wi= T'T  T'X'—05\T —05) T (25)

mis mi

Among them, A,)\ . is determined by the solution of the equation represented by formula (23). For
all segments, the time series can be expressed as:

X = w,m , Wy,My ey WM, ey WMy (26)
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Among them, Wimi represents the i-th segment x' of the time series, Wi represents its
corresponding polynomial coefficient vector, and mi represents its length.

The continuity comparison between PPR and CPPR at segment points is shown in Figure 1.

as TS
) CPPR
35
3 B
2
15
0 10 1! 20 25 30 35
as — TS
) CPPR
35
’ A

15

Figure 1: Comparison of continuity between PPR and CPPR.

In the figure, the horizontal axis represents the time series time, and the vertical axis represents
the sequence value at each time point. The curve TS represents a time sequence of length 33, and

TS is divided into two sub-sequences S, and S,, at the 15th sequence point. When the polynomial
order is p =4, It can be seen that the overall shape of the PPR and CPPR fitting curves is similar,
but there is a difference between the two endpoints. In PPR, the endpoint A of S, is not continuous

with the start point B of S, , resulting in different values of PPR at the same sequence point.

Regardless of PPR or CPPR, the polynomial's parameter vector W is related to the matrix T, the

length of the subsequence m, and the value x’ of the subsequence at each point. From another
perspective, we can use a high-order polynomial to represent the entire time series and a series of
relatively low-order piecewise polynomials to represent the reasons for the whole time series.

In traditional time series analysis, after establishing a time series model, it is always necessary
to check the built model to see whether it can represent the original time series. The same applies
to the time series pattern representation, and a more scientific and reasonable judgment is given to
the reasonable degree of the pattern representation.
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We assume that a time sequence X of length n is inversely transformed to form a new sequence
Y after a specific pattern, and its residual sequence is:

E=E., E E

177727y

=X, X,....X, ~, Y, (27)

piordy

= Xl _)/17X2 _YTZ"'”XH _Y'rz

In time series analysis, the method based on mathematical statistics is mainly used to test the
reasonable degree of the model. According to Shannon's information theory, if the probability of any

N
value X, of the random variable, X is p, p, >0 when the condition of Z p, =1 is satisfied, the
. : i=1

information entropy of the random variable E is defined as:

N
HX = —27:1;) X, logp X, (28)

For a residual sequence E of length n, its joint probability density is P E,E,,....E_, then its joint

entropy is:

theH E,,E,,...,.E, =P E,E,,...E logP E,E,...E (29)

2y IERaEh 2y

According to the nature of information entropy, it is known that the joint entropy of multi-
dimensional random variables is less than or equal to the sum of the entropy of each component,
namely:

H E.E,...E <HE, +HE, +.+HE, (30)

177720

In the inequality, the sum of the entropy of the components represented on the right side of the
above formula and the joint entropy of the components are the difference, that is

17723

T E" :[HE “HE +.+HE |-HE.,E,. . E

”1 2 n (31)

=N" HE —HBE,E,. B
i=1 :

n

In the formula, T E" is called the correlation quotient, which can be used to measure the degree

of correlation between the components of the residual sequence. The difference T E" reflects the

amount of remaining information implicit and can also be called the entropy of the residual sequence,
or residual entropy for short.

We assume that the distribution of each component of the residual sequence Eis 0,6 , and E

approximately obeys an n-dimensional random vector A_ that obeys a normal distribution, with a
mean value of zero, and an autocorrelation matrix is R, and its probability distribution is:

1
RH2 exp

PA, = [(zn)" (32)

1 T p-1
—JAER A,
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Then, the joint entropy of the residual sequence is:

H E.E,. . .E,
=H A,
= —Ellog P 4, |
= %E[nlog?ﬂ +log| R|+ AnglAE (33)
1
:§n10g27r+log|R+n 1/n log2r+1 +log| R
T2

Because the entropy of each component is:

1 ‘
— 2 2 o,
H E, =—FE log| 270}, * exp|———
207, (34)
= %[ log2m +1 +logai]
Then, there is
H E, =nH E, (35)

i=1
Finally, the residual entropy is:
T E" :ZMH E —-H E,E,,..,E
:%[n log2m +1 +nlog02]—%[n log2r+1 +log| R[] (36)

1 s 1
= —nlogo,, ——log | R
5 nlogoy — 2 g|R|

In the calculation of T E" , the calculation of the autocorrelation matrix R can be replaced by the

estimated value of the variance matrix R. For a time series of finite length, its autocorrelation
function is often assessed as follows:

_ l nf‘k‘

Pk = EtEt+k (37)
n t=1
Among them, £ =0,1,2,...,n—1, then
R - R”j nxn - EiA nxn - [f k }”X" (38)

If the residual sequence E is white noise, the values of the sequence points on E are not correlated,
and R will be a diagonal matrix with ¢’ as the main diagonal element. At this time, 7 E" =0.If

n

the values of each sequence point on E are correlated, T E" >0 is true because of ‘R‘ > ofE .The

Computer-Aided Design & Applications, 22(S6), 2025, 54-71
© 2025 U-turn Press LLC, http://www.cad-journal.net



http://www.cad-journal.net/

65

value T E" Reflects the degree of correlation or whitening of the sequence. As the degree of

correlation of the residual sequence E increases or the degree of whitening decreases, the residual
entropy also increases. Therefore, residual entropy (correlation entropy) can be used to test the
autocorrelation or whitening degree of the residual sequence and measure the reasonable degree of
the time series pattern representation.

4 EMPIRICAL STUDIES ON THE CHARACTERISTICS OF BUSINESS MODEL INNOVATION BASED
ON BIG DATA TECHNOLOGY

With the development of the enterprise, more challenges require the team to conduct a more
complete team management mechanism and better coordinate the balance between the elements.
The behavioral changes brought about by the growth of internal economic strength respond to
changes in the internal and external environment of the e-commerce enterprise more harmoniously
and promote the long-term development of entrepreneurial e-commerce enterprises more
effectively. The success of disruptive innovation in e-commerce depends on creating new and
essential products or services that initially target customers in the low-end e-commerce market. The
premise is that existing products cannot meet customer needs or customers cannot solve immediate
problems with existing products. Based on fully controlling resources and capabilities, entrepreneurs
need to transfer economic capital from low to high productivity through business model innovation.
The theoretical model of disruptive innovation is shown in Figure 2.

Product property
Speed of
technological progress

.~ Performance ranges that
consumers can leverage in
__.»  the mainstream market

‘;/ Maintenance \) |

\ 1 rati
\_ mnnovation Y,

C Disruptive innovation )

Time

Figure 2: Theoretical model of disruptive innovation.

This paper further analyzes two types of disruptive innovation: low-end and new markets. Moreover,
this paper adds a third axis to the original destructive diagram to give a more vivid description.
Figure 3 shows the disruptive innovation under the new value network.

In the business model, the interface of the structural dimension connects the part of the
relationship between the enterprise and each component. It is the logical expression of the
correlation between the three levels. By decomposing the structural dimensions of the business
model, it is found that there are multiple structural dimensions in the interface. After abstraction, a
general model of the structural dimensions of the business model is formed, as shown in Figure 4.
For entrepreneurial enterprises, if they want to obtain a larger market share and a more generous
return on market value, the path selection and innovation of the corresponding business model at
each stage of entrepreneurship is the fundamental way to achieve it. According to the development
process of the business model in different stages of entrepreneurship from conception-construction-
application-consolidation, we can accordingly divide the business model development stages that
run through entrepreneurial enterprises into development, efficiency, expansion, and polarization,
as shown in Figure 5.
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Figure 3: Disruptive innovation under the new value network.
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Figure 5: Business model development stage.
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As a unique mechanism, the function of the business model is to create value for customers while
also obtaining value for the enterprise. According to this function definition, combined with the
analysis of the structural dimensions of the business model, three function templates can be
extracted from it: namely, the value proposition corresponds to the positioning template, the value
creation corresponds to the realization template, and the value potential corresponds to the income
template. Since the functions of the above three templates are inseparable from the resource
combination of the enterprise, the fourth template, the resource template, is added here. These four
templates can form an intersection similar to a container, and the value conversion is completed in
the space formed by this intersection. The container space composition of the business model is
shown in Figure 6.
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Figure 6: The composition of the container space of the business model.

Through the above theory of entrepreneurial process, this paper analyzes the innovation path of
entrepreneurial enterprises' business model. It can deconstruct the innovation path of the business
model, that is, from gradual expansion-partial variation-structural variation. During this process, we
paid great attention to the innovation driven by three significant factors: value proposition, key
resource capabilities, and profit model. Regarding innovation, the various stages of the business
model have different focuses. Therefore, companies should analyze and grasp different innovation
methods under the leadership of customer value, value chain, and value network, as shown in Figure
7:
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Figure 7: Schematic diagram of business model innovation of entrepreneurial enterprises.

Based on the above, conduct empirical research on the characteristics of business model innovation.
This paper takes the innovation factory as an example. The innovation factory has taken on more
economic and technological development responsibilities by supporting entrepreneurial enterprises
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and projects. In the vision of the future business model of Innovative Workshop, a new venture
capital model with "financial and talent" coexisting will eventually be constructed.

Under the business model of Innovative Workshop, funds and projects form a particular
connection. Ideas will be put on the market after being cultivated and operated in the innovation
workshop. After the enterprise passes the market operation test, the venture capital invested in the
initial stage of its establishment can realize value-added, and some of it will continue to flow into
the innovation workshop and be reinvested in new projects. The circular effect of this project and its
funds are the core of the innovative factory business model. This paper draws on the nine elements
analysis of Osterwalder's business model to get an overview of the innovative factory business
model. The nine elements of the business model of Innovation Workshop are shown in Figure 8.
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Figure 8: The nine elements of the business model of the innovation workshop.

100

o] [{e]
o o

Data mining clustering results
~
o

60
50
40 T T T T ;I
0 200 400 600 800

N imher

Figure 9: Statistical diagram of data mining clustering for customer value innovation.
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Figure 10: Statistical diagram of data mining clustering for value chain innovation.
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Figure 11: Statistical diagram of data mining clustering for customer value innovation.

This paper researches and analyzes customer value, value chain, and value network innovation. It
performs statistics through the model of this paper and obtains the results shown in Figure 9-11.

The business model of Innovation Workshop has undergone three stages of adjustments and
changes through the redefinition of the value proposition and the attempt of large-scale industrial
operations to implement innovative actions. After adjusting the value proposition, Innovation
Workshop has also begun implementing customized services and improving product output methods
and service performance. It creates value through mass customization to meet the specific needs of
individual customers or customer segments. On the other hand, because in the process of value
creation, innovation workshops, and customers participate in the interaction, to a certain extent,
they also make use of the advantages of economies of scale as much as possible. In addition, the
innovation workshop began to lead the establishment of alliance partnerships, trying to introduce
more external relationships to strengthen the leading role of the value network. Moreover, it enables
start-ups that have "graduated" from the innovation workshop to obtain more investment
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opportunities and shape their investment potential. In this process, the innovation workshop also
realizes its investment value.

5 CONCLUSIONS

The need for precise theoretical positioning is another prominent area for improvement in the current
business model research field. Although many kinds of literature use business models to make
propositions, they only borrow the concept of business models. These documents do not have any
new meanings in terms of concept definition, content selection, theoretical system, and research
methods. Instead, they borrow some content from other branches of management indiscriminately.
Therefore, such research can only cater to the needs of certain popular concepts in society and
cannot provide accurate information and correct guidance to people who care about business model
issues. This paper combines big data technology to study the characteristics of business innovation
and data mining technology to conduct data analysis to verify the characteristics of business model
innovation and improve its effect. These findings provide valuable insights for e-commerce
practitioners, directing them to develop user-centered platforms that satisfy consumers' changing
needs in an increasingly data-driven economy.

Furthermore, this study lays the groundwork for future research to understand better the
delicate interaction between human-computer interaction (HCI), big data technology, and e-
commerce business model innovation. By prioritizing HCI, e-commerce practitioners can create
intuitive interfaces that enhance user experiences, fostering engagement and loyalty. Additionally,
integrating HCI principles into e-commerce platforms can optimize the utilization of big data,
resulting in more personalized and effective customer interactions. This holistic approach to e-
commerce development emphasizes the critical role of HCI in shaping the future of online business.
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