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Abstract. With the development of Internet technology, the application of big data
and artificial intelligence (AI) can be seen more and more. Therefore, in modern
society, people are no longer satisfied with simple learning and research, but are
increasingly pursuing a more in-depth and comprehensive exploration. The talent
competency model prediction platform is an important tool in current talent
selection and management. However, current research has shortcomings in terms
of prediction accuracy and efficiency. This article introduced a talent competency
model prediction platform based on intelligent interactive personality testing
software and intelligent clustering analysis. This platform utilized advanced
technological means to analyze individual personality traits and perform intelligent
clustering to predict their competence in the workplace. Research has shown that
this method can significantly improve the efficiency and accuracy of talent
selection and development, providing decision-making support for enterprises. The
average efficiency was 93.92%, and the average accuracy reached 93.4%. In
addition, it can significantly reduce costs.
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1. Introduction

In modern society, the competition for talent has become a war between countries and
enterprises. Therefore, how to select outstanding talents, cultivate and utilize them is
the biggest challenge faced by enterprises today [1]. In management, how to effectively
select and cultivate talents is another challenge that enterprises face. In theory,
competence is a universal ability that can be used to measure whether an employee is
capable of fulfilling the knowledge, skills, personality, and attitude required for their
position [2]. Therefore, it is increasingly valued in talent selection and management.
However, there are still many issues with competency assessment. Traditional
competency assessment methods overly rely on expert knowledge and subjective
judgment, requiring a large amount of human and material resources [3]. In addition,
these methods are only applicable to a few specialized fields or specific fields.

1 Corresponding Author: Linbo Wei, wib_123123@163.com.
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Therefore, competency assessment methods based on big data and artificial intelligence
have become an important research direction in talent selection and management today
[4]. With the continuous deepening of economic globalization and technological
revolution, the role of talents in social and economic development is becoming
increasingly important. The competition among enterprises is fierce, and the
competition for talent is also becoming increasingly fierce [5]. To win in competition,
enterprises must first discover, identify, select, cultivate, and retain high-quality talents.
However, due to the limitations of traditional recruitment techniques, it is not possible
to accurately deliver high-quality talents to enterprises. Therefore, it is necessary to
apply more advanced technological means in the recruitment process to screen out
more suitable and excellent employees for the enterprise.

Talent competence refers to the comprehensive performance of employees in terms
of work attitude, ability, and quality in the workplace. However, traditional talent
selection and management methods mainly rely on traditional methods such as
interviews for talent selection. Although this method can ensure a certain degree of
reliability in the selection process, it cannot meet the new requirements for employee
quality and ability in modern enterprise management [6]. Therefore, it is necessary to
develop a new type of talent selection tool to better evaluate the quality and ability of
employees to more accurately identify high-quality talents.

2. Related Work

In the past decade, big data and artificial intelligence have become a new research
hotspot, and many scholars have begun to apply them to talent assessment and
management [7]. However, compared to traditional talent evaluation methods, big data
technology has three main problems: the arrival of the big data era has led to
exponential growth of data; enterprises need to spend a significant amount of
manpower and material resources to process massive amounts of data; the traditional
talent evaluation methods cannot meet the current requirements of talent management
and selection. The traditional talent evaluation methods only consider the differences in
abilities between individuals, ignoring the differences in ability levels among
individuals. In the big data environment, enterprises are facing problems such as talent
loss and high recruitment costs [8]. Therefore, how to effectively solve these three
problems and achieve efficient, accurate, and low-cost talent screening and recruitment
has become the focus of attention for enterprises.

Currently, some scholars have conducted research on this issue. Among them,
common methods include psychological testing, situational testing, interview methods,
etc. Simanullang P introduced the five genetic intelligences in personality psychology
through the concept of the Stifin test, and provided a new perspective to understand and
apply personality psychology from the perspective of genetic intelligence, which has
important reference value for fields such as education, human resource management,
and personal development [9]. Saputra A provided a new method for talent
management using big data, which provided new possibilities for talent management
and enabled enterprises to accurately select the most suitable talent from a large
number of candidates [10]. In the field of talent management research, some scholars
have integrated competency models into talent management. Through this model,
organizations can more accurately identify and cultivate employees with the required
abilities, thereby enhancing the overall competitiveness of the organization [11]. Sarkar
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S explored the global distribution of talent communities and proposed typology of
innovation issues and talent characteristics [12]. This article integrated various
evaluation software, data analysis platforms, social networks and other information
systems to provide enterprises with talent competency model prediction services, talent
competency model evaluation services based on data analysis, and talent competency
model evaluation services based on big data. In addition, by classifying different
groups, the accuracy of data analysis results can be improved.

3.  Construction of Talent Competency Model
3.1. Design Framework

The core of this platform is to analyze individuals through artificial intelligence and
machine learning technologies to predict their workplace competence. By extracting
individual basic attributes and utilizing various algorithms to establish a new talent
competency model, it helps enterprises better select and manage talents. At present,
intelligent interactive personality testing software is a relatively mature tool. In practice,
it has been found that when using this software, there are certain limitations in
analyzing individual attributes due to the limited basic information of users such as age,
gender, and educational background. To address this issue, this article introduces
intelligent clustering analysis technology, which utilizes the basic attribute information
provided by users to determine the group they belong to. This method can increase user
engagement and enhance the accuracy and reliability of data analysis results. The basic
workflow of the platform is shown in Figure 1.

& Collect the basic attribute information of the user
* User-provided basic attributes are trained using
neural network algorithms
n Determine the group the user belongs through
- intelligent cluster analysis technology
ARRR Users are classified based to user attributes and
algorithm analysis results
}4 Predictions were made for the individuals in each
¥ cohort

Figure 1. Basic workflow of the platform

This platform uses algorithms based on neural network algorithms to train the
basic attribute information provided by users. During the training process, users
provide basic attribute information about their performance in different groups. Then,
the platform uses neural network-based algorithms to analyze the basic attributes
provided by users and determines which attributes belong to a certain group through a
series of calculations. Finally, the platform classifies users based on the information
and algorithm analysis results provided by the users. In cluster analysis, this article uses
distance measurement to calculate the similarity between different data objects. This
article chooses Euclidean distance for calculation, which is a more intuitive method.
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Among them, ¥ represents the Euclidean distance between data objects i and j;

X, X, . . .
k and “/% represent the values of data objects i and j in the k-th feature; n

represents the number of features of data objects. This classification method can avoid
errors based on personal experience or simple linear calculations. In practical
applications, this article uses two different age, educational background, work
experience, and other attribute information groups to test users, and divides them into
three different groups (young group, middle-aged group, and elderly group). Then,
neural network algorithms are used for clustering analysis and normalized using the
following formula.

a; — mjln(ay )

a. =

2

Among them, % represents the rating of the i-th object on the j-th attribute,
max(a; ),min(a; )
while 4 represent the maximum and minimum ratings of all users
on the j-th attribute, respectively. Finally, this article predicts the competency of each
individual in each group. Based on the analysis of results and accuracy, this platform
can provide important reference for enterprises to select and manage talents.

3.2. Software Functions

The function of testing software is that testers can use it for online testing. Firstly, the
user needs to log in to the software. Only when users conduct online testing can testers
see the test results. During the testing process, users can select testing items by clicking
the buttons on the screen and make corresponding choices according to their
preferences. Throughout the entire process, users do not need to intervene, nor do they
need to spend time and energy adjusting their mood. In addition, the software also
supports various data analysis methods, such as statistical analysis, cluster analysis, etc.,
to meet the needs of different users. The software also supports functions such as
custom quizzes and custom ratings. Firstly, before entering the test, it is necessary to
detect and classify each person’s personality. Then, the tested individuals are divided
into four categories: the first category is thinking oriented; the second type is sensory
type; the third type is intuitive; the fourth type is emotional. Through intelligent
clustering analysis algorithms, the data is trained and tested, and is divided into four
different types. When developing models, different types of models are selected for
training and testing based on the individual characteristics of the testers. Finally, the
output of the model is passed to the user through a web interface. Throughout the entire
process, users can control the usage of the software and the way results are displayed.
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3.3. Platform Implementation

The intelligent interactive personality testing software mainly includes five functional
modules: personality testing, learning function, personality analysis, intelligent
clustering, and report generation. Among them, the personality testing module
automatically generates a personality trait report based on the personality traits selected
by the user, and displays different types of users. At the same time, testing reports can
be updated in a timely manner based on user feedback. In the learning function,
different types of test questions can be learned through this platform to understand the
user’s personality traits. In addition, the test results can also be used to understand the
user’s personality traits in other aspects. Personality analysis can analyze different
types of users and obtain corresponding results. Intelligent clustering: based on each
type of user, clustering analysis algorithms are utilized to classify them, which can help
companies understand the personality and ability characteristics of different types of
employees, thereby cultivating them in a targeted manner and enabling them to better
leverage their advantages. This article ensures that the process of processing personal
data complies with data privacy and security standards when using intelligent
technology for talent selection, including the application of encryption technology and
confidentiality agreements for user data. In the report generation module, relevant
reports can be generated through the platform, including each person’s personality
traits and score, as well as their actions in the company. The entire platform stores data
such as personality traits and scores of each individual through a database, and
completes corresponding analysis and output results through programming.

3.4. Experimental Design

This study aims to compare the differences in efficiency, accuracy, and cost between
the method designed in this article and traditional methods. In terms of efficiency, the
time and resource investment required for the talent selection process between the two
methods are compared. In terms of accuracy, the predictive accuracy of both methods
in selecting employees is evaluated. The dataset information is shown in Table 1.

Table 1. Dataset feature data

Employee Age Educational Work experience Personality Selection

1D qualifications (Year) trait score results

A 30 Undergraduate 5 93 Pass

B 25 Master 1 88 Pass

C 22 Undergraduate 0 80 Did not pass
D 28 College 5 87 Pass

E 26 College 3 76 Did not pass
F 23 Undergraduate 1 84 Pass

G 27 Master 2 90 Pass

H 33 Undergraduate 10 92 Pass

Each dataset includes the personal background of employees (such as age,
education, work experience, etc.), personality traits scores, and selection results. This
article uses two datasets for experimental comparison, where A, B, and D are one
group, using traditional methods, and F, G, and H are one group using the method
designed in this article. This article also collects cost data from two methods in the
talent selection process, including time cost, human resource investment, and related
economic costs.
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4. Data Analysis
4.1. Efficiency

The efficiency data obtained through experiments in this article is shown in Figure 2,

which includes data obtained by six employees through different methods.
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Figure 2. Efficiency data

From Figure 2, it can be seen that the efficiency of employees using traditional
methods fluctuated around 80%, and there were many problems with traditional
selection methods in talent positioning, incentive mechanisms, and other aspects.
Especially in the interview process, more emphasis was placed on the assessment of
personal resume, skills, and other aspects, while neglecting the assessment of personal
qualities, teamwork ability, and other aspects. In contrast, the selection method based
on intelligent interactive personality testing software and intelligent clustering analysis
significantly improved the work efficiency of employees. The lowest efficiency also
reached 92.07%, and the highest efficiency reached 95.16%. This can more accurately
identify candidates who are suitable for the corporate culture and work needs, thereby
improving employee work efficiency. Through intelligent interactive personality
testing software and intelligent clustering analysis, employees can have a deeper
understanding of their personality traits, work habits, etc., enabling them to better meet
job requirements.

4.2. Accuracy
In addition to conducting data analysis on efficiency, this article also conducted

statistics on the accuracy of employee work content. The statistical results are shown in
Figure 3.
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Figure 3. Accuracy data

The data in Figure 3 showed that the accuracy of traditional methods ranged from
78.66% to 83.19%, while the method studied in this paper reached 90.74% to 96.08%,
which was much higher than traditional methods. When selecting talents, traditional
selection methods place more emphasis on the professional skills and experience of
applicants, lacking a comprehensive consideration of personality and team cooperation,
resulting in a higher probability of selecting the wrong candidates. Based on intelligent
interactive personality testing software and intelligent clustering analysis methods,
in-depth research was conducted on the personality characteristics of job applicants,
and clustering analysis and other techniques were used to classify job applicants to
accurately screen out the most suitable candidates. The reason for this difference is that
the system designed in this article has a high level of accuracy, which can better
explore the individual characteristics of job applicants; in addition, by intelligently
clustering candidate objects, it is possible to accurately partition them and effectively
solve screening errors caused by subjective factors.

4.3. Cost

Figure 4 shows the cost data for two methods.
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Figure 4. Cost data
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The data in Figure 4 clearly demonstrated the advantages of the selection method
based on intelligent interactive personality testing software and intelligent clustering
analysis in terms of human resource costs. Compared to traditional methods, it greatly
reduced human resource costs while also saving time and other related costs.
Traditional decision-making methods for employment have subjective biases, which
increases the likelihood of errors and increases the investment of human resources by
employers. The selection method based on intelligent interactive personality testing
software and intelligent clustering analysis can quickly and accurately screen and select
candidates through automation. Intelligent interactive personality testing software and
intelligent clustering analysis algorithms were continuously improved to enhance their
operational efficiency. More efficient algorithms can reduce the use of computing
resources, thereby lowering operational costs. Table 2 shows the average calculation
data of the overall evaluation indicators.

Table 2. Calculation of mean evaluation indicators

Method Efficiency (%) Accuracy rate (%) Cost ($)
Traditional 80.32 80.75 4066.67
Intelligent 93.92 93.4 2400

The data in Table 2 showed that the average efficiency of traditional methods was
80.32%, while the average efficiency of the method studied in this paper was 93.92%.
In terms of accuracy, the average accuracy of traditional methods was 80.75%, while
the method studied in this article had an average accuracy of 93.4%. This indicates that
intelligent interactive personality testing software and intelligent clustering analysis
have higher efficiency and accuracy in the application of talent competency model
prediction platforms.

5. Conclusions

This article used intelligent interactive personality testing software and intelligent
clustering analysis technology to study a talent competency model prediction platform
based on intelligent interactive personality testing software and intelligent clustering
analysis. The differences in efficiency, accuracy, and cost between traditional human
resource selection methods and selection methods based on intelligent interactive
personality testing software and intelligent clustering analysis were compared and
analyzed. This study found that methods based on intelligent interactive personality
testing software and intelligent clustering analysis were significantly superior to
traditional methods in all aspects.
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