
Research Article
Optimization Study of Multidimensional Big Data Matrix
Model in Enterprise Performance Evaluation System

Honglin Fu

Hong Kong Baptist University, Kowloon Tong, Kowloon, Hong Kong

Correspondence should be addressed to Honglin Fu; fuhonglin0903@163.com

Received 15 July 2021; Revised 1 August 2021; Accepted 10 August 2021; Published 27 August 2021

Academic Editor: Shan Zhong

Copyright © 2021 Honglin Fu. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

This paper uses a multidimensional big data matrix model to optimize the analysis and conduct a systematic construction of
the enterprise performance evaluation system. The adoption of new research methods and perspectives to promote the study
of the use of performance information is of great significance to achieve the effectiveness, science, and sustainability of
corporate performance management. To solve the problem of objectivity and scientificity of performance information use,
this part attempts to analyze performance information use from the perspective of the multidimensional big data matrix,
focusing on the techniques and methods in the process of promoting performance information use from the
multidimensional big data matrix and tries to construct a system model of enterprise performance information use from
two dimensions: the use of performance information sources and the use of performance information results. Based on
multiple theoretical hypotheses, a theoretical and empirical basis is provided for the division of demand dimensions of
enterprise performance evaluation system. Through social capital theory, three dimensions of network social capital,
cognitive social capital, and structural social capital are hypothesized, and the logistic regression method is applied for
empirical study. The results show that these three dimensions have significant effects on the knowledge demand of
enterprise performance evaluation systems. It is verified that the multidimensional big data matrix can enhance the quality
of performance information sources and improve the objectivity of performance information. In the performance
information source use dimension, the analysis verified that the collection and preprocessing technology of big data can
realize the automation, real-time, and diversification of information collection and preprocessing, and enhance the
objectivity of performance information. Big data helps to improve the quality and effectiveness of performance information
results use. In the dimension of using performance information results, the distributed computing and analysis processing
technology of big data can assist the decision support system, and the use of information can be shifted from
micromanagement to decision support, to realize the scientific use of performance information and improve the quality of
enterprise management decisions.

1. Introduction

The importance of research on corporate performance man-
agement and related topics has received continued academic
attention. Corporate performance management, which
draws on the methods of business administration, is a new
administrative model developed from the Western New
Public Management. Since the rise of research, the theory
of corporate performance management has developed rap-
idly, especially in the areas of performance index systems,
performance assessment subjects, and performance assess-

ment tools. Fruitful research results have been achieved
[1]. The academic research results of corporate performance
management have been on a growing trend in the last
decade or so. Corporate performance management has been
one of the important issues in public administration
research and a hotspot and key area in the discipline of pub-
lic management, and public management academics have
devoted greater attention and power to research on the topic
of corporate performance management [2]. With the popu-
larity of the Internet, artificial intelligence, and 5G technol-
ogy, big data has entered all occupations. It has not only
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brought great convenience to individuals’ lives but also pro-
vided new directions for enterprises to think about. Small
and medium-sized enterprises are the main body of the
structure of the market economy, with a large number, small
scale, limited capital, weak risk resistance, and other charac-
teristics [3]. If SMEs want to be invincible in the fierce com-
petition of the market economy, they must adapt to the
changes of the times, use big data technology to assist the
development of enterprises, and improve their competitive-
ness. Corporate performance management has always been
one of the important issues of public administration
research, and it is also a hot and key field of public manage-
ment disciplines. Public management academic circles have
devoted greater attention and strength to the research on
corporate performance management topics. As an important
part of enterprise management, human resource manage-
ment has a direct impact on whether the strategic planning
of enterprises can be realized. As the core function of HR
management, performance management determines the
level of HR management of an enterprise [4]. The develop-
ment of big data technology brings greater opportunities
and challenges to HRM. How to use big data to collect, orga-
nize and analyze macro- and microeconomic information to
help realize company strategy, promote management level,
and make the enterprise invincible in the fierce market com-
petition has become a new issue.

However, the management of enterprises in the context
of big data is also facing many new issues. One of the more
prominent issues is the performance management of
employees and teams. First, the staff and job settings and
work processes of the appraisal team in the context of big
data are very different from the previous ones. Their main
work tasks are real estate data mining, database manage-
ment, and updating, data platform development and con-
struction, network maintenance, and promotion and after-
sales of data products. The difference in work tasks inevita-
bly makes the performance appraisal indexes of employees
very different. Traditional performance appraisal indexes
focus more on employees’ assessment experience and skills,
while the use of data assessment systems should focus more
on personnel’s ability of data analysis and software develop-
ment. Second, the association between jobs in the context of
big data is stronger and requires a higher degree of team-
work. Work tasks include real estate data mining, database
management and update, data platform development and
construction, network maintenance, and data product pro-
motion and after-sales. Therefore, the traditional perfor-
mance appraisal system focuses more on the assessment of
individual performance, while the performance appraisal of
the team should be more important in the context of big
data [4]. Again, big data requires the assessment system to
have nationwide massive data resources, which inevitably
brings about the expansion and development of enterprise
organizational structure. The expanding organizational
structure brings great difficulty to the performance manage-
ment of personnel. The headquarters of the enterprise and
its subordinate branches as well as the project teams are scat-
tered among many cities in the country, so it is difficult to
use a unified performance index assessment system for per-

formance management, and the quality of personnel and job
positions is very different among different teams. Therefore,
the performance appraisal in the context of big data should
consider both the correlation between the work of each team
and the differences in the economic development of each
region [5]. Therefore, the performance appraisal system in
the context of big data should be a complex system consid-
ering various factors.

To sum up, the traditional performance appraisal system
can no longer adapt to the current industry in the context of
big data. In the context of big data, the strategic objectives of
enterprises have changed a lot, shifting from the original tra-
ditional assessment method to the direction of data platform
assessment. Therefore, the performance management system
of the enterprise should also reflect the strategic objectives of
the enterprise. In this way, the value of talents can be better
assessed and staff can be motivated to work creatively.
Through a scientific and systematic performance manage-
ment system, managers can understand the overall team’s
work status and work quality, find problems in time, solve
problems, and help managers make correct decisions, which
can further improve the company’s management level, while
a scientific performance appraisal system can also provide a
reference basis for staff salary increases and job promotions
and help managers discover the company’s outstanding tal-
ents. The scientific and systematic performance manage-
ment system can clarify the development direction of the
company and the competition between teams, which can
greatly improve the work efficiency, and let the employees
see that they will get the corresponding reasonable compen-
sation for their hard work, so that they can stimulate their
work enthusiasm, continuously improve their workability,
and contribute to the further development of the company.

2. Current Status of Research

The calculation of weights among various performance indi-
cators has been a difficult problem, and there has always
been a lack of uniform calculation standards; therefore,
attempts have been made to solve the calculation of weights
using the development of corresponding software [6]. On
the enterprise side, Intel has proposed a 360-degree perfor-
mance evaluation appraisal method. Its evaluation dimen-
sions are diversified to ensure a more comprehensive
assessment, and it is mainly used to appraise personnel
above the middle level. Key performance indicators (KPI)
are also widely used at this stage. This method is to divide
the goals of the enterprise according to different levels and
classes and to find out the key factors or key events, which
affect the development of the enterprise, to evaluate the per-
formance level of employees, and through the scientific
application of the KPI, the method can effectively improve
the management level of the enterprise. The key perfor-
mance indicator appraisal method is characterized by being
relatively simple and easy to operate, so it is more widely
used in SMEs [7]. In summary, the balanced scorecard
method, the key performance indicator method, the 360-
degree performance appraisal method, and the goal manage-
ment method are the commonly used performance appraisal
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methods in foreign companies [8]. These four methods have
their advantages and shortcomings, as well as their scope of
application. There are more in-depth researches in the the-
ory of performance appraisal management, and some large
enterprises have made outstanding explorations in the prac-
tice of performance appraisal management [9]. The main
problem is that the corporate culture in different regions is
different, the assessment methods used, the assessment sys-
tem established and the assessment indexes also differ, and
a unified performance assessment management system has
not been established. At present, enterprises often use the
key performance indicator method, 360-degree performance
appraisal method, etc. The full combination of theory and
practice and mutual promotion make this part of the
research get continuous and in-depth development [10].
And in recent years, foreign countries have begun to pay
attention to performance evaluation research in the organi-
zational context. Researchers in performance appraisal
emphasize that performance appraisal is seen as a complex
process that includes social context, employee feelings, and
cognition. Some experts and scholars have also begun to
focus on the study of team performance and have achieved
some results. Performance appraisal should consider not
only the relevance of the work of each team but also the dif-
ferences in the economic development of each region.
Therefore, the performance appraisal system in the context
of big data should be a complex system that considers vari-
ous factors.

Liu et al. emphasize that firms form a large amount of
unique, hard-to-replicate tacit knowledge based on practices,
skills, and other resources and transform this knowledge
into firm competitiveness through effective accumulation
and learning within the organization [11]. Based on this,
Zhou et al. argue that dynamic capabilities are processes by
which firms use resources, and he points out that dynamic
capabilities can not only support firms to adjust their strate-
gies to match the changing environment, but it can even cre-
ate new markets and improve business performance [12]. In
a constantly changing environment, it is difficult to bring
lasting benefits to a company with unchanging core compe-
tencies. Grant et al. explored the mechanism of corporate
knowledge. Xiao et al. argue from the perspective of organi-
zational knowledge evolution that enterprise capability is
ultimately the accumulation of empirical knowledge of the
enterprise, which is reflected in the business processes of
the company’s business [13]. The theory of enterprise
knowledge is an integration of the resource base theory, core
competency theory, and dynamic competency theory. Core
competence is a heterogeneous resource of enterprises, while
knowledge is the basis of the core competence of enterprises,
and the difference of competitive advantages of enterprises
originates from the different mechanisms of knowledge cre-
ation and application [14]. Enterprises should not only con-
sider enhancing the utility of current knowledge but also
seek new knowledge acquisition, and constantly updating
knowledge is the key to maintain competitive advantage.

Among the theoretical studies, some scholars mainly
explore the realization path of innovative enterprise perfor-
mance management models utilizing big data thinking and

machine learning technologies [15–17]. Perkhofer believes
that the characteristics of the era of big data and public sec-
tor performance management have a fit and build a simple
model of public sector performance management thinking,
suggesting scientific use of data mining techniques to build
a database system of public sector performance management
information [18]. Through the analysis of massive perfor-
mance data, deeper performance management issues are dis-
covered. It focuses on exploring the influencing factors of
applying big data technology [19] in the public sector, pro-
poses a key approach to big data application, presents a the-
oretical framework to explain the motivation, capability, and
performance of big data application in the public sector, and
investigates the impact path of big data application on public
service performance. It also proposes that future research
should construct and test the theoretical framework of the
causes, processes, and performance of big data applications
in the public sector and make recommendations to promote
big data applications in the public sector.

3. Multidimensional Big Data Matrix Model in
Enterprise Performance Evaluation System
Optimization Analysis

3.1. Optimal Design of Multidimensional Big Data Matrix
Model. Multidimensional data fusion is an automated infor-
mation processing approach that brings together multiple
sources of information to assist decision-makers in making
decisions by transforming the collected information into
representational values that can be processed [20, 21]. The
process of data fusion involves many aspects such as data
collection, processing, detection, combination, and evalua-
tion. Through data processing, multisource data is fused,
so as to accurately identify the state of the event, the safety
of the environment, and the participants’ identity and other
information. The process of data fusion involves numerous
aspects of data collection, processing, detection, combina-
tion, and evaluation of data from multiple sources to accu-
rately identify information such as the state of an event,
the level of safety of the environment, and the identity of
the participants. In sorting out the definition of multidimen-
sional data fusion, it can be found that multidimensional
data fusion is the process of organizing data from multiple
sources, identifying the corresponding knowledge, and
removing redundant and useless information, to obtain tar-
get state information and rank the importance of things that
need to be processed, thus helping users to make decisions.
The theory of multidimensional data fusion was first applied
to the military field to deal with target tracking and identifi-
cation, system warning, and situational assessment in mili-
tary information.

Multidimensional data fusion has also undergone a long
period of development and is also characterized as interdis-
ciplinary and cross-disciplinary, a comprehensive discipline
involving knowledge and techniques from various fields.
Therefore, scholars do not have the same definition of mul-
tidimensional data fusion, and the accepted definition for
information fusion is that proposed by the Federation of
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Directors of the Tri-Service Organization Laboratory. The
fusion of multidimensional data can be performed using
Bayesian estimation. When fusing, the data should be as inde-
pendent as possible. By dividing independently, Bayesian esti-
mation can be used to evaluate the system for decision-
making. Scholars have different definitions of multidimen-
sional data fusion. For the definition of information fusion,
the universally recognized definition is proposed by the
United States Tri-Service Organization Laboratory Council.

Suppose that the decisions that can be made in the sys-
tem are A1, A2, ..., Am, and the observed outcome is
denoted as B. This allows the emergent prior knowledge to
be used so that the probability of deciding p(Ai) and the out-
come p(B|Ai) that occurs under a certain decision can be
obtained. The probability of an outcome p(B|Ai) under the
probability of a decision can be transformed into a posteriori
probability p(Ai|B) in the Bayesian formulation. This allows
the Bayesian formula to be represented using the conditional
formula.

p Ai B ∪ Cjð Þ = p B ∪ C Aijð Þ
∑m

j=1p B ∩ C Aijð Þ , ð1Þ

where B is an observation and C is observation under
another source. For the decision condition Ai, the probabil-
ity of occurrence of observation C, pðB ∪ CjAiÞ, such that the
probability of simultaneous occurrence of B and C needs to
be calculated. However, this calculation is difficult, so the
formula can be further modified. First assume that A, B,
and C are independent of each other.

p B ∪ C Aijð Þ = p B Aijð Þp C Aijð Þ: ð2Þ

Then, the equation is rewritten as equation (3).

p C Ai ∪ Bjð Þ = p B ∪ C Aijð Þp C Aijð Þ
∑m

j=1p B ∩ C Aijð Þp B Aijð Þ : ð3Þ

Rough set theory can effectively deal with some noisy
data or provide solutions to problems such as incomplete
data and inaccurate classification. In the rough set theory,
the processing method for knowledge is more comprehen-
sive, and the knowledge granularity can be divided, to ensure
the accuracy of knowledge, which is also a knowledge theory
domain method. Through rough set theory, it can provide a
theoretical basis for the treatment of some uncertainty prob-
lems [22]. The coarse and fine-grained knowledge is also the
criterion for determining whether knowledge can be accu-
rately divided and whether it can accurately describe the
concept of a certain field. Rough set is used as the dividing
basis, and knowledge is defined on this basis, to describe
the concept of the domain more accurately. The advantage
of the rough set theory is that it does not require a priori
information, can effectively classify knowledge with known
information, and can approximate a large amount of repeti-
tive knowledge, so that it is easier to find law in this knowl-
edge. This feature makes rough set theory widely used in the
fields of data mining, expert systems, and pattern recogni-

tion, and it can effectively analyze the hidden laws or rules
in knowledge without adding any information of data.

By these ideas makes rough sets can be better used in the
field of data mining. When performing data mining, it is
possible to uncover the fine-grained nature of knowledge
and uncover associations between data. Knowledge can be
partitioned using rough sets, and this partitioning is often
based on a theoretical domain. The coarse and fine granular-
ity of knowledge is also the criterion that determines
whether knowledge can be accurately classified and whether
it can accurately describe the concepts of a domain. Using
rough sets as the basis for division, knowledge is defined
on this basis to describe the concepts of the domain more
accurately, as shown in Figure 1.

Cross-source multidimensional government data shar-
ing is an extension of the traditional concept of government
data, and its data-sharing model architecture is also signifi-
cantly different from the traditional model architecture,
mainly including three extensions: the data of business sys-
tems are different, including the data of many departments
such as public prosecution, law enforcement, government
affairs, and industry and commerce administration. When
constructing the system, some of the data come from the
self-built systems of the units at this level, while some origi-
nate from the national and provincial vertical systems, in
addition to the interface between the self-built system and
the data sharing and exchange platform, the technology of
data pipeline is also used to realize the interface between
the national vertical system and the data-sharing platform.
Part of the data comes from the self-built system of the unit
at the same level, and part comes from the national and pro-
vincial vertical systems. Therefore, when building the sys-
tem, in addition to the connection between the self-built
system and the data sharing and exchange platform, the data
pipeline technology is used to realize the national vertical
system, interfacing with the data-sharing platform. The
diversity of data structure includes structured, semistruc-
tured, and unstructured data, such as structured data of
business processing in the governmental system, semistruc-
tured data of system logs, and unstructured data of each gov-
ernmental monitoring system.

BEL Að Þ =〠m Bð Þ2: ð4Þ

The virtual knowledge community contains a large
amount of user behavior data and personalized demand
data. These data constitute the multidimensional data of
the virtual knowledge community. Using these data for
fusion can alleviate the data sparsity and cold-start problems
in traditional recommendation systems, and therefore,
hybrid recommendation with fused multidimensional data
is an important means for a virtual knowledge community
to solve user information overload. When dealing with mul-
tidimensional data, it often faces situations such as missing
data or unknown data, so it is necessary to predict the filling
of missing data or unknown data based on known data.
Clustering methods can be used to cluster the data and pre-
dict the relationship between missing data using existing
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relationships, thus considering the correlation between data,
and the process of calculation is easier to understand. Miss-
ing data can also be filled using a method based on the
expected maximum. You can also use methods based on
the expected maximum to fill in missing data. This is a fea-
ture that uses nonnormal distribution and uses a kernel
function to calculate the data distribution density. This is a
feature that uses nonnormal distributions and calculates
the density of the data distribution using kernel functions.
The classifier in Bayes and the expected maximum can pre-
dict the data to be filled. There are also studies on missing
data filling methods based on self-associating neural net-
works, which can obtain data with higher accuracy.

The cross-source multidimensional government data-
sharing influence factors are n, and each factor is evaluated
by m levels, then the set of influence factors to be classified.
Where each u is a set of factor evaluation vectors, represent-
ing the set of influence degree measures of the kth factor.
The study object matrix can be obtained, as shown in equa-
tion (5).

Xn×m =

x11 x12 ⋯ x1m

x21 x22 ⋯ x2m

⋯ ⋯ ⋯ ⋯

xn1 xn2 ⋯ xnm

2
666664

3
777775
: ð5Þ

To reduce the problem of “swallowing small numbers by
large numbers” when comparing data of different orders of
magnitude, the original data need to be normalized to the
interval [0,1] by data normalization. The jth column of the
matrix X is normalized, see (6).

xij′ =
xij +max xij

� �

max xij
� �

+min xij
� � : ð6Þ

The reference series and the evaluation object are stan-
dardized by the data and the correlation coefficient of the
corresponding index between the j-rated evaluation index
of the ith factor and the reference series in equation (7).

ξij =
max min xij

� �

max xij
� �

+min xij
� � : ð7Þ

To calculate the correlation degree, the influence degree
of different indicators in the research object needs to be con-
sidered comprehensively, so the indicator weights are intro-
duced, as shown in Figure 2, which is the weight of the
influence level of each influence factor, and the correlation
coefficient of all indicators of each factor can be combined
into one correlation degree, and the correlation degree can
be obtained after considering the weights.

ri = 〠
m

j=1
pjξi jð Þ: ð8Þ

Performance information is characterized by the proper-
ties of information itself but also has some special character-
istics of performance management. The characteristics of
performance information include purpose, accuracy, timeli-
ness, formality, consistency, and completeness. The purpose
of performance information is that performance informa-
tion is not blind and random information but has a specific
purpose. Accuracy of performance information means that
it can accurately fit the purpose of performance manage-
ment and meet the needs of performance management.
The earlier performance information is obtained, the greater
the effect; conversely, the later the time, the weaker the func-
tion of the information. The formality of performance infor-
mation is the value of performance information to realize
evaluation and judgment. Timeliness can also be understood
as timeliness. Performance information reflects the status of
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Figure 1: Multidimensional big data matrix model.
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corporate performance within a certain period. It has maxi-
mum value only during a specific validity period. Therefore,
its value is closely related to time, and the utility of perfor-
mance information is directly proportional to the efficiency
of its supply. The earlier performance information is
obtained, the more useful it is; conversely, the later it is
obtained, the less useful it will be. The formality of perfor-
mance information is that to achieve the value of evaluation
and judgment, performance information needs to be in a
clear and flexible form to show the real business manage-
ment situation in all aspects. Consistency is that perfor-
mance information does not diminish its value because of
changes in time and place. Of course, more importantly, per-
formance information must be complete. The performance
of business management requires complete and comprehen-
sive information, so the information cannot be left out; oth-
erwise, it will bring a negative impact on the use of
performance information results.

3.2. Experimental Design of Enterprise Performance
Evaluation System. The goal of performance management
based on big data technology is to improve the accuracy
and credibility of performance management using big data
technology, make counseling more targeted through timely
feedback, and ultimately achieve the purpose of mobilizing
employees’ work motivation and creativity, improving indi-
vidual performance, and enhancing the overall performance
level of the enterprise. Unlike the traditional performance
management model, the data source channels of HR perfor-
mance management based on big data technology are
diverse [23]. The source of data information no longer relies
on the original data only by manual entry but directly
extracts the performance management information of a cer-
tain time point automatically through the system. The form

of data information is richer and more diversified, covering
information such as graphics, reports, figures, tables, and
sounds in addition to conventional text carriers, which
expand the dimensionality of data sources and are a fusion
of structured data and unstructured data and cannot be con-
cluded using statistical analysis only, so it is necessary to
organize, analyze, and store this information through big
data technology to complete the informatization process.
To be used by managers in general big data is stored on an
open cloud platform, which provides a data source for col-
lecting data and sharing data and provides support for the
openness of performance management data. The openness
is reflected from two aspects: on the one hand, it is open to
the users of performance data, providing help to those who
need to use the data for decision analysis within the enter-
prise, reducing the cost of acquiring data for the enterprise,
and helping to improve the accuracy of their decisions; on
the other hand, it is open to the uploaders, enabling the plat-
form to continuously collect more data and cover a wider
range of data, as shown in Figure 3.

The sharing of performance management data can real-
ize data transparency and reduce the cost of acquisition that
occurs due to information asymmetry. Data information
reaches employees and managers directly, and employees
can check their performance results at any time and learn
about the performance results of others, so that employees
can know themselves and their opponents, which can play
the role of self-checking and supervision, and find the gap
with others in time and motivate each other to learn and
improve work motivation. Performance management based
on big data can realize real-time performance feedback and
automation. As shown in Figure 3, the performance man-
agement based on big data technology can chase the treadle
on aj method in real-time when the fruit exceeds the preset
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value; the system will automatically issue the results for com-
parison and analysis through human-computer interaction
[24, 25]. If the assessment results do not reach the pre-
corrected instructions, the system will send the results to
the person concerned for guidance and feedback; if the
assessment results do not reach the preset indicators, the
system will send the results to the supervisor at the same
time, so that the supervisor can understand the current situ-
ation of employees’ work and conduct targeted counseling
on time [26].

For the performance appraisal and feedback process, all
data are made by database for data custody, collecting more
complete information and more accurate appraisal results.
The performance appraisal management system based on
big data can effectively help employees conduct self-exami-
nation, correct bias, and improve work efficiency. Perfor-
mance management based on big data technology realizes
real-time tracking, data collection, comparison, analysis,
and feedback so that the level of human resources perfor-
mance management is greatly improved.

At present, many local enterprises still lack a scientific
reward and punishment system, and the incentive validity
of performance information use is not high. In terms of
incentive direction, there are more positive incentives than
negative incentives in the use of performance information
for corporate civil servants. In many cases, the results of per-
formance evaluation are generally satisfactory. Among the
incentive approaches, the positive incentive of job promo-
tion is significantly more than the other incentive
approaches, which has a stimulating effect on civil servants’
officialism. Data information forms are more abundant and

diversified. In addition to conventional text carriers, it also
covers graphics, reports, numbers, tables, sounds, and other
information. These data expand the dimensions of data
sources and are the fusion of structured data and unstruc-
tured data. The unbalanced and unscientific setting of incen-
tive methods is often unable to properly guide the attitudes
and behaviors of civil servants.

Insufficient degree of disclosure of performance infor-
mation results to subjects external to the enterprise. At pres-
ent, the content and scope of performance information
disclosed to the public in practice are still inadequate and
insufficient. The performance information is mainly trans-
mitted and shared within the enterprise organization, and
the relatively high degree of public disclosure is mainly for
online evaluation and enterprise satisfaction information,
but the degree of disclosure of other information related to
people’s livelihood is relatively low, as shown in Figure 4.

The selected expert should be an authority in the field of
corporate performance evaluation research or an expert
scholar with relevant work experience to ensure the accuracy
of the evaluation results. In addition, the selected experts
should have relevant research or understanding of the new
retail innovation ecosystem. The experts should preferably
have experience in researching innovation ecosystem pro-
jects, and experienced new retail workers should preferably
be financial directors or regional directors. The number of
experts should be neither too many nor too few. If the num-
ber of experts is too large, on the one hand, the cost is rela-
tively high and the feedback period will be extended
accordingly; on the other hand, if the opinions of experts
are too diverse in the comprehensive processing, not only
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Figure 3: Performance feedback process.
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is it time-consuming and labor-intensive, but it may not
even be possible to reach a unified conclusion. If the number
of experts is too small, the analysis results will not only be
insufficient for scientific accuracy, but the whole study will
be meaningless. Some studies have shown that the number
of experts should be best at 7. When the number of experts
exceeds 7, the accuracy of the evaluation results does not
improve significantly with the number of people, so it is bet-
ter to choose 7 experts.

4. Analysis of Results

4.1. Results of the Optimized Multidimensional Big Data
Matrix Model. The measurement method of the government
recommendation system contains three aspects; one is the
comparison of the calculation results of multiple recommen-
dation models. The other is the scoring prediction for result
measurement. The recommendation results of a certain
enterprise are extracted for manual verification. This study
compares the results of enterprise-based recommendation,
matter-based recommendation, SVD-based recommenda-
tion, and SVD++-based recommendation, with 90% of the
original data as training data and 10% of the randomly
selected data, as test data, as shown in Figure 5.

By comparing several different algorithms to validate
G2B recommendations based on cross-source multidimen-
sional government data, it is appropriate to use the SVD++
algorithm combining enterprise recommendations and mat-
ter recommendations as to the core recommendation algo-
rithm. The higher recall rate and accuracy rate in the
algorithm comparison indicate that the algorithm is more
effective and the lower differential mean evaluation is better.
90% of the original data is used as training data, and 10% of
the data is randomly selected. From Figure 5, it can be found
that the recall rate and the check accuracy rate are much
higher for both the firm-based recommendation and the
matter-based recommendation compared to someone,
KNN, SVD, and SVD++. Due to the sparsity of the matrix,
the enterprise-based recommendation and matter based rec-
ommendation have the situation that some enterprises can-

not calculate the results, while SVD++ achieves all enterprise
recommendations by dimensionality reduction but its
results are less accurate, so these three methods are com-
bined to achieve the complementary and optimized results.
Combining enterprise recommendation, matter recommen-
dation, and SVD++ recommendation is a kind of hybrid rec-
ommendation combining multiple algorithms, which is to
merge and optimize the ranking of multiple calculation
results. The algorithm used in this paper is reasonable and
effective by comparing the three dimensions of recall rate,
check accuracy rate, and differential mean evaluation.

To be able to clearly describe the input-output efficiency
of each sector of the enterprise, this study takes each sector
of the enterprise as a decision unit in 2020, constructs the
CCR model, BCC model, and super-efficiency model, and
uses MATLAB software for calculation. By calculating the
comprehensive efficiency, pure technical efficiency, scale effi-
ciency, and super efficiency values, the comparative analysis
of the input-output efficiency of each enterprise sector in
2020 is carried out, and the calculation results are shown
in Figure 6.

The lower the efficiency value, the more serious the
waste of resources. In particular, the overall efficiency of
the Agriculture Bureau and the Environmental Protection
Bureau is lower than 0.7, which is relatively low. The com-
prehensive efficiency in Figure 6 is calculated by the CCR
model, and the results show that the comprehensive effi-
ciency values of Education Bureau, Quality and Technical
Supervision Bureau, Public Security Bureau, and Health
and Family Planning Bureau are all equal to 1, which means
that the DEA of these departments is relatively effective,
indicating that these four departments do not have pure
technical inefficiency or scale inefficiency, indicating that
these departments have achieved effectiveness in terms of
technology and scale. This indicates that these sectors are
effective in terms of technology and scale and that they can
achieve efficient and solid returns to scale with proper inputs
in the process of operation. In addition to these four depart-
ments, the other three departments: Administration for
Industry and Commerce, Bureau of Agriculture, and Envi-
ronmental Protection Bureau have integrated efficiency
values less than 1. They all have different degrees of inte-
grated efficiency inefficiency, indicating that these depart-
ments have some degree of resource waste, and some of
the input resources cannot be effectively transformed into
outputs, and some of the resources invested in the data shar-
ing work do not play the proper value. In particular, the
comprehensive efficiency of the Agriculture Bureau and the
Environmental Protection Bureau is below 0.7, which is
low in relative terms. Low overall efficiency may be caused
by managerial errors and unreasonable scale, and technical
efficiency can be improved by optimizing resource allocation
and improving resource management methods.

According to the calculation of the BCC model, the scale
efficiency values of the Bureau of Quality and Technical
Supervision, the Bureau of Education, and the Bureau of
Health and Family Planning are all lower than reasonable
levels, which indicates that there is a waste of resources in
the construction process, so it is recommended that these
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Figure 4: Dynamic clustering diagram of factors influencing cross-
source multidimensional government data sharing.
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units do a good job of managing the whole process in the
cross-source multidimensional data sharing work. This
includes top-level planning at the early stage of the project,
consulting and design at the system implementation stage,
and more comprehensive and careful management of the
bidding process. We should hire professional consulting

companies, supervisory companies, bidding companies,
and software evaluation companies to do a good job and
conduct forward-looking research jointly with universities
and professional research institutions to promote the shar-
ing of cross-source multidimensional data and actively play
the value of data application.
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4.2. Experimental Results. A two-dimensional table consist-
ing of rows and columns is constructed for the performance
indicators of the same level to be evaluated, and all the per-
formance indicators to be evaluated at the same level are
listed in the rows and columns, respectively. The following
is an example of the construction method of the weight fac-
tor judgment table for the first level performance indicators
of the data team performance evaluation system. As shown
in Figure 7, the first column lists the four levels 1 perfor-
mance indicators of the data team, which are financial level,
customer level, internal business process level, and personal
growth level. The first column also lists these four indicators.

Each cell at the intersection of the rows and columns is
filled with a score that compares the importance of the row
and column indicators to each other. The criteria and range
of comparative scores were filled in by an expert panel of 18
experts based on the quantitative scale of importance. For
example, if an expert think that the customer-level indica-
tors are less important than the financial-level indicators,
he/she fills in the cell where the customer-level and
financial-level indicators are intersected with the value 4.
When all the tables are filled, the table of the weighting fac-
tors of the first-level indicators of an expert is formed. The
table of 18 levels 1 index weighting factors is formed. The
arithmetic mean of the values in the 18 cells of the table of
the weighting factors of the first-level indicators is calcu-
lated, and the final table of the weighting factors of the
first-level indicators of the data team is formed. It is impor-

tant to note that the 18 experts’ scores need to be checked for
consistency, and if they pass, the next step can be performed.
Similarly, for the four dimensions of the balanced scorecard,
all the following second-level indicators are also used in the
same way to construct the weighting factor judgment table
separately, and the final weighting factor judgment will be
formed.

It is also necessary to combine the weights of the indica-
tors of the two tiers, i.e., the indicator weights of the second
tier are multiplied with the corresponding weights of the first
tier, which is called the total arrangement of weights. The
specific calculation method is to multiply the weights of
the second tier (C tier) by the respective corresponding
weights of the first tier (B tier) to obtain the final team per-
formance index weights. The team performance appraisal
results can be analyzed to adjust the pay level of the team.
According to the different results of team performance
appraisal, it can be divided into the adjustment of overall
team salary level and the adjustment of salary level of some
positions. The adjustment of the overall salary level of the
team is made according to the comprehensive score of the
team performance appraisal results. And the adjustment of
the salary level of some positions is based on the completion
of each performance appraisal index. The principle of salary
level adjustment is to first determine the overall performance
level of the team according to the total score of the team’s
performance appraisal results and, then, adjust the salary
of some positions according to the completion of each
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performance appraisal index. The principle of salary level
adjustment is to first determine the overall team perfor-
mance level based on the total score of the team perfor-
mance appraisal results and, then, to adjust the salary of
some positions according to the completion of each perfor-
mance appraisal index.

The evaluation of R&D personnel should focus on the
combination of result-oriented quantitative and qualitative
indicators, and the quantitative evaluation should be
result-oriented, considering the R&D process, while focusing
on the realization of R&D personnel’s self-worth, so that the
performance of R&D personnel can be truly and reasonably
evaluated. For the qualitative part, I can ask experts and rel-
evant personnel to depict a radar chart of performance eval-
uation elements for R&D personnel’s job competency and
then conduct a comprehensive analysis by combining big
data technology to combine the qualitative part with the
quantitative output part, to determine the most reasonable
index weights. The radar diagram of R&D personnel perfor-
mance evaluation is shown in Figure 8.

Risk early warning is a system that monitors changes in
the trend of risk factors based on the characteristics of the
object of study, collects related information, and measures
the strength of deviation from the warning line for each type
of risk state and, at the same, time adopts preemptive mea-
sures for decision-makers and emits early warning signals.
The construction of a risk warning system requires the
establishment of an indicator measurement system and in-
depth analysis and processing of indicators. The evaluation
indicator system in HR performance management is based
on performance evaluation indicators and risk indicator
evaluation levels, which are defined digitally, and the early
warning system indicators are included in the performance
indicator design considerations, which is the basis for the
establishment of the early warning system.

Second, according to the actual situation of the enter-
prise, combined with the performance evaluation index,
use reasonable early warning data processing method, set
early warning processing model, and comprehensive evalua-

tion data index system. The risk model can be set according
to the position, work style, and process, generally; there are
position risk model, work risk model, process risk model,
other models, etc. Finally, according to the degree of com-
pletion of performance indicators in the actual work and
early warning system indicators to compare, set the early
warning interval, when the gap between the actual comple-
tion of indicators and early warning indicators exceeds the
early warning interval, the early warning system will mea-
sure the risk to formulate processing countermeasures and
send to the executive and supervisory personnel for the rel-
evant personnel to correct the deviation.

5. Conclusion

The positive impact of big data fusion capability on enter-
prise innovation performance has not been verified. To
explore the reason, we can return to the definition of “big
data convergence capability”, which is the orderly integra-
tion of specific business and big data systems, which will
break the traditional management style, redeploy and opti-
mize enterprise resources, enhance business process sharing
and interactivity, and thus improve the efficiency of enter-
prise operation. Realizing the orderly combination of busi-
ness and big data systems, as well as the redeployment and
optimization of enterprise resources is a gradual process,
which cannot be completed in a short time. At present,
China’s big data industry is in the primary development
stage, especially the relevant technology is in the stage of
technical barriers to overcome, and the external conditions
for cultivating the enterprise’s big data integration capability
have not reached a mature time. Therefore, the positive
impact of big data integration capability on the innovation
performance of enterprises has not been revealed yet. Big
data strategic collaboration capability is a positive adjust-
ment of enterprises’ strategies in the new era of change. In
the fierce market competition, big data strategic collabora-
tion capability enhances the adaptability of enterprises to
the market environment, and the actual needs of customers
support the concrete implementation of enterprise strategies
based on the guidance of learning mechanisms and promote
the management innovation activities of enterprise manage-
ment members from the perspective of internal management
and operation. Big data strategic collaboration capability is
an important path for the transformation of enterprise inno-
vation performance, providing support for the future devel-
opment strategy of the enterprise and realizing the
improvement of the overall competitiveness of the
enterprise.
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