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Abstract: In today's competitive and fast-changing business environment, organizations must rethink their
quantitative talent decisions. HRM has been disrupted by Big Data and AI. Business executives today have unparalleled
access to management and large-scale talent data, enabling data science study into organizational behavior. They can
then make better real-time judgments and adopt more effective personnel management techniques. Talent analytics
has been a viable topic of applied data science for HRM in the previous decade because of AI communities and several
research programs. Thus, we present a current and comprehensive review of HRM talent analytics Al technology's
rapid progress is affecting several sectors, including talent recruiting. This study examines how Al-powered tools are
changing recruiting, evaluation, and hiring procedures. Considering increased global competition for top talent, data-
driven recruitment strategies are essential. Machine learning, predictive analytics, and natural language processing are
key AI technologies for improving candidate experiences and recruiting faster. These technologies are needed to filter
resumes, match prospects, and schedule interviews. To clarify, we start by explaining talent analytics and identifying
pertinent data. Next, we give a detailed taxonomy of relevant research endeavors, grouped into three categories based
on three application-driven scenarios: talent management, organization management, and labor market analysis.
Finally, we assess Al-driven talent analytics and identify topics for further research.

Key Terms: Al, Recruiting, Technology, Organizational Management, Labor Market Analysis.

I. INTRODUCTION

In a world where volatility, uncertainty, complexity, and ambiguity (VUCA) abound, talents are invaluable assets that
impact company success. Organizations that want to keep competitive advantages and negotiate the quickly changing
corporate environment must rethink how they make quantitative talent-related choices. The availability of large-scale talent
data, made possible by the era of big data, offers business executives exceptional opportunities to get an understanding of the
principles governing talent and management. This, in turn, provides them with insight that enables them to make more
informed decisions and manage their organizations more effectively. By this, talent analytics has drawn a lot of interest
from both academic and commercial circles as a developing applied data science approach in human resource management.
Specifically, talent analytics also referred to as workforce analysis or people analytics emphasizes using data science
technologies to examine large volumes of talent-related data, arming companies with informed decision-making capacity
that improves their operational and organizational effectiveness. Practically, talent analytics is very important for strategic
human resource management (HRM), covering many uses like talent acquisition, development, retention, analysis of
organizational behavior, and external labor market dynamics. As Figure 1 shows, talent analytics may often be split into
three main study directions: talent management, organizational management, and labor market analysis(Aerica Rishiraj &
Shukla, 2024). First, specifically, talent management is a continuous strategic process of attracting and recruiting high-
potential people, developing their skills, encouraging them to raise their performance, and keeping them to maintain
organizational competitiveness. Under this specific situation, talent analytics mostly concentrate on individual-level study.

For example, it can generate reasonable predictions about employee performance or turnover and aid human
resource managers in finding the ideal people for certain tasks. Second, leading a group of people to work together
productively is an art form that is integral to effective organization administration. Here, talent analytics may assess the
state of an organization and its performance by drawing data about the connections between different types of talents and
organizations, including information about their structure, communication habits, and the projects they work on together.
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Figure 1: Graphical Abstract (Aerica Rishiraj & Shukla, 2024)

The company may also use it to help with team optimization and structure. Third, talent analytics have a macro and
external use, for example, in an examination of the labor market. Talent and organizational strategy development are of the
utmost importance. For instance, managers might develop efficient recruiting strategies by analyzing talent wants within the
labor market. The foundation of any successful organization has always been its talent acquisition strategy, a subset of HRM.
A company's workforce is built in large part via recruitment, which entails finding, recruiting, and employing qualified
individuals. Posting job ads, assessing applicants, and conducting interviews were all mostly manual procedures in the past.
While these labor-intensive approaches do the job, they are slow and prone to inefficiencies like biased decisions, long
recruiting cycles, and lost chances to find the best candidates (Agrawal et al., 2024). Several factors, including fast
technological improvements, changing worker expectations, globalization, and the growing need to adapt to digital
transformation, have put pressure on organizations to simplify their talent acquisition procedures in recent years.
Companies are always innovating to stay ahead of the competition for top talent. This includes finding better methods to
recruit, making better-hiring judgments, and improving the applicant’s experience. Artificial intelligence (Al) is a technology
that has changed recruiting games.

In this paper, artificial intelligence is defined as follows: supervised learning, unsupervised learning, deep learning,
reinforcement learning, knowledge representation, NLP, etc., as applied to talent analytics. These methods build various
people analytics business skills, such as the automation of organized or semi-structured work processes, interaction with
managers and workers, decision-making based on data analysis, and the generation of new results. This study aims to
provide a thorough overview of the Al approaches for talent analytics that are developing at a fast pace. As a first step in
using Al approaches to better comprehend talents, organizations, and associated management, we provide a comprehensive
taxonomy of relevant data based on our analysis. There are often three tiers to the behaviors of talents: the person, the
organization, and the market. Talent management, organizational management, and labor market analysis are the
corresponding three areas that have been the focus of artificial intelligence (AI) method research for talent analytics. Lastly,
we point out some problems with Al-based talent analytics and where the field may go from here in terms of research (Arya
Devi, 2024).

II. LITERATURE REVIEW

Sharma (2018) The Applicant Tracking System (ATS) is an Al-powered system that evaluates resumes, as a result, top
candidates may be matched with top jobs. A related trend in the HR field is the increasing use of chatbots powered by Al To
answer inquiries, provide help all day, every day, and perform other duties, these chatbots may engage with potential
workers via various channels like text messaging, email, social media, and more.The research by Kims (2022) shows that Al
has several benefits, like being more efficient, accurate, and scalable. Concerns about bias in Al systems and the need for
openness are also addressed here. According to the study's findings, a balanced strategy that uses Al and conventional
approaches together may boost recruiting results by capitalizing on the strengths of each. Using Al to enhance recruitment
processes while addressing potential issues is the focus of the research. According to Kotze (2021), the research shows that
Al may facilitate better applicant matching, automate mundane processes, and increase the efficiency of the recruiting
process. Possible downsides, such as algorithmic bias and continuous monitoring requirements, are also addressed. The
study highlights the need to carefully incorporate Al to make the most of its advantages while minimizing its disadvantages.
To drive more effective and strategic recruiting procedures, the authors contend that Al and data analytics will play a vital
role. Authors Lee et al. (2018) Employee turnover is expensive, as this study shows. Direct replacement costs are substantial,
but indirect losses like decreased productivity and team disruption are much higher. It maintains that effective recruiting
procedures are critical for keeping these costs to a minimum. Organizations may save money on replacing staff, making the
recruiting process easier, and decreasing turnover by using Al in recruitment. The use of Al in the hiring process may
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enhance the screening and selection of candidates, cutting down on the likelihood of bad hires and the expenses that come
with them. Patel (2023) delves into the moral quandaries linked to Al-powered hiring processes. They talk about topics
including algorithmic bias, privacy of data, and openness. The report highlights the need for regulations and standards to
control the use of Al in hiring practices. Through an analysis of current case studies, the authors bring attention to the pros
and cons of Al, arguing for ethical Al methods to lessen risks and guarantee equal recruiting results (Asfahani, 2024).

(Smith et al., 2024) They compare conventional recruiting measures with Al-enhanced techniques using statistical
methodologies. Results show that Al greatly increases candidate matching accuracy and shortens time-to-hire. The writers
go on to talk about how Al may help HR departments with administrative tasks. The study's findings add credence to the
idea that AI might improve recruiting efficiency. The effects of Al and automation on the employment market are discussed
by White (2023). From advertising open positions to vetting potential candidates, they examine how AI technologies
streamline the hiring process. Reduced time-to-fill and increased hiring consistency are two of the advantages of automation
highlighted in the report. The need for continuous upkeep and revisions of Al systems is one example of how it tackles the
possibility that automation may bring new difficulties. According to Scott (2022), they compare pre- and post-Al statistics on
hiring times, costs, and applicant quality. According to the research, Al has a beneficial effect on these measures, which in
turn leads to more efficiency and less expenditure (Joseph et al., 2024). The authors back up their claims that Al improves
recruiting performance and results using statistics. Integration problems, change aversion, and data quality worries are
some of the typical challenges they cover.

A. Al Tools Used in the Recruiting Process

The greatest adoption of Al in resume screening and applicant interaction, as seen in Table 1, reflects the need to
automate high-volume, repetitive processes. But there's room for growth in post-hire analysis, which includes using Al to
monitor employee performance. Natural language processing (NLP) and machine learning (ML) have recently made great
strides, allowing Al to comprehend better and assess applicant profiles (Joshi, 2024).

Table 1: Ai tool

Al Technology Function in Recruitment Example Tools
Resume Screening Algorithms | Automate resume sorting and filtering HireVue, Pymetrics
Predictive Analytics Predict candidate success in roles IBM Watson,SAP,SuccessFactors
Chatbots Automate candidate engagement Olivia, Mya
Video Interviewing with Al Assess non-verbal cues, interview responses HireVue, XOR
NLP for Job Descriptions Optimize job description to match candidate skills | Textio
Candidate Matching Algorithms | Match candidates with suitable job roles Hired, LinkedIn Talent Solutions

0% of HR Professionals

Concerned
B Algorithmic Bias Lack of Transparency
Data Privacy Over-Reliance on Al
189
.39%
319
2204

Figure 2: Adoption of AI (Joshi, 2024)

III. METHODOLOGY
A. Data for talent analytics
Talent analytics-related data has been amassed in recent times due to the rapid digital transformation that
organizations are undergoing. Here we will provide the data gathered from different situations, giving readers an overview
of the relevant study and the reasoning behind the model's creation. The data is often categorized as either "external"
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(gathered from the external labor market) or "internal," with the former originating from the business management system
and the latter from elsewhere(Khyat & Hemanath, 2023).

B. Internal Data
The items mentioned provide for a general classification of internal data into three groups: recruiting, employees, and
organizational.

C. Recruitment Data
The following sorts of recruitment data are often included in pre-employment:
a) Overview:

The Resumes, also known as Curriculum Vitae (CVs), are essential tools for talent screening and evaluation
throughout the hiring process since they include an individual's experience, education, and relevant work history. Applicants
may highlight their skills and experience that make them a good fit for the job using this helpful tool. The proliferation of
internet recruiting has recently resulted in a deluge of résumé data in Word and PDF formats. Figure 2 shows that most
resumes include both structured and semi-structured information, with the former including details like gender, age, and
education and the latter including details like job history, project management skills, and years of schooling (Nechytailo,
2023). Therefore, several methods for parsing resumes have been created with the express purpose of removing this
superfluous data. Talent analytics is facing significant challenges when it comes to analyzing CV data from many angles. For
example, Pena et al. used picture information in resume data to enhance screening performance and investigate fairness
issues, while Yao et al. utilized a word extraction method to investigate applicants' abilities in resumes. Furthermore, a few
studies have suggested using text-mining algorithms to ascertain the degree of resume-to-job matching (Okatta et al.,
2024a).

b) Job Posting:

The purpose of a job posting is to notify potential candidates about open positions by providing details about the
duties and qualifications needed for the position. Applicants may learn everything about the role's responsibilities and
required skills from the job description. Publishing job openings as web pages have recently become more prevalent due to
the rise of online recruiting firms. In Figure 3, we can see an example of a standard job ad with both structured and semi-
structured material. The former contains details like the pay range and degree requirements, while the latter includes
descriptions of the work tasks and required talents.

As a result, HR professionals still face challenges when attempting to manually process such massive amounts of data.
To lessen reliance on human labor, researchers have turned to neural network-based approaches, namely natural language
processing (NLP), applied to many job advertisements.

Person-Job Fit, which seeks to match appropriate resumes with job listings, has been the subject of much work, as
previously indicated. The work of Shen et al., who used the latent variable model to jointly model the job description,
applicant CV, and interview evaluation, has the potential to improve the person-job fit and interview question suggestion,
among other downstream applications. Researchers also automated the generation of interview questions and retrieved job
entities from advertisements to cut down on the cost of human screening. Studies are conducted to provide full insights into
the global labor market, in addition to these applications in-firm (Okatta et al., 2024b).

Emma Name: Emma Waston Global Supply Manager Job Title: Global Supply Manager
v Gender. Female = Location: Beijing
Waston Phone: 158xxxx4950 ; Salary: 25-30k
Skills: C++, Python ws Company: Baidu

.

Working Experience: Skills: Supply chain management, Data Analysis

Work #1 Benefits: Healthcare, Commuter Benefits, PTO
Data: 202007 - 2022.04 " Contact: Ms. Huang, <86 157xxxx8684
Company: Google Global Supply Mansge

Position; Scnior Software Engincer r - Responsibilities:
o ' ™ Description: Working on image packaging system. | poooon ohilities Jol no | » Develop and execute the overall strategy.
Dareh Work #2: g Parsing > Implement and maintain production systems
b Date: 2018.07 - 202006 - s » Read and understand legal documents.
Company: Microsoft = » Muanage and develop relationships
Position: Semior Software Engineer -
SN Description: Front end Construction Qualifications Qualifications:
- . Work #3 : » Board supply chain management experience.
Educations Date: 2015.07 - 2018.06 » Strong negotiation skills.
Company: Microsoft »  Oustandmg analytics capabilities.
Position: Software Engincer » Bachelor of Business Administration.
Description: App development with Java # Extensive SAP knowledge.

Figure 3: Job Posting (Okatta et al., 2024b)

¢) Organizational Data

When it comes to making decisions and managing information, an organizational structure is crucial. It's a
framework that shows how actions are directed to meet organizational goals. Hierarchical tree topologies, which might be
flat, matrix, or network in nature, are a typical way to depict organizations. Several typical organizational structures are
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shown in Figure 4. Extant research usually investigates these multi-faceted systems from many angles, including reporting
lines and in-firm social networks (Qin et al., 2023).
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Figure 4 Organizational Structure (Qin et al., 2023)

D. Data Processing
a) Data Collection

There are two main kinds of information sources for recruiting data: internal and external. Similarly, these source
types are in line with the data-collecting procedures.

b) Internal Data

In today's corporate world, data systems are usually important. Enterprise resource planning (ERP), customer
relationship management (CRM), and applicant tracking systems (ATS) are some of the internal enterprise management
systems that gather internal data. Enterprise resource planning (ERP) systems are all-inclusive programs for managing a
company's finances, sales, materials, human resources, production planning, and supply chain. Customer relationship
management (CRM) systems streamline communication and interactions with customers, including sales opportunities,
customer support, and customer information management. To manage the deluge of resumes they get for available
positions, human resources departments employ applicant tracking systems (ATS). To facilitate effective gathering and
processing, these systems organize, and store data related to recruiting, employees, and the organization (Ramamoorthi,
2021) .

¢) External Information.

People are increasingly using social media and job search websites to share and find career prospects, thanks to the
fast development of internet services. Because of their large user bases, these interactive platforms house a plethora of talent
information. The links between board members and their firms may be uncovered in detail using third-party business
research tools. Different systems use different approaches to get data. In most cases, data is aggregated from members of
third-party data-gathering websites. Assuming all the legal and regulatory requirements are met, web crawlers can get a
wealth of information from website pages. In addition, there are a lot of job search websites that save a lot of private user
data. After encryption and other privacy measures are in place, this data is usually suitable for use in scientific studies (Rane
et al., 2024).

Table 2: Data Collection (Rane et al., 2024)

Categories

Data

Internal: Recruitment

Resume, Job Posting, Interview-related.

Internal: Employee

Employee Profiles, Training Records.

Internal: Organization

Reporting Lines, In-firm Social Network.

External

Social Media, Job Search Websites.

E. Data Preprocessing

It is critical to preprocess the data for further uses after gathering massive amounts of recruiting data, particularly by
eliminating possibly harmful, redundant, unnecessary, or noisy data. Structured Data. In its most basic definition, structured
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data is any database, like an enterprise resource planning (ERP) system, that follows a predetermined format to facilitate
easy retrieval by both computers and people.Data on businesses and their workers is also entered into the database in a
structured manner. Databases also include a lot of user information on some data-collecting websites. This includes
recordings of user activities with the platform, such as clicking and browsing, among other things (S. Templema, 2023).

Data that is semi-structured. The traditional tabular format seen in relational databases and other kinds of tabular
data does not apply to semi-structured or partially structured data. On the contrary, it makes use of metadata and tags to
define semantic components and set up hierarchical connections between fields and records. This data type is widely used in
the labor market and includes things like web pages, job advertisements, resumes, and individual interviews.
Data that is not classified as structured. When data doesn't follow the typical row-column pattern of databases, we say that it
is unstructured. Data in the context of the labor market is most often seen as text, which may include both organized and
unstructured information.

As an example, job titles (e.g., occupation), location, and other structured elements are used to identify categories
while unstructured fields are used to describe the content of vacancies more generally. Unstructured data, which accounts
for almost 80% of all data kept by companies today, is growing at a fifteen times quicker pace than structured data
(Vapiwala & Deepika Pandita, 2024).

IV. TALENT MANAGEMENT

One of the most talked-about areas of human capital in the new millennium is talent management, which aims to
match people with suitable positions at optimal times. When new talent joins an organization and goes through its
development, it is all a part of the management process. Therefore, we begin by outlining several Al talent recruiting use
cases, including the creation of job postings and talent seeking. Timely and accurate feedback is essential for ensuring the
sustained growth of talent when they join the organization. Second, we go over the two main concerns with talent
evaluation, which are the suggestion of interview questions and the scoring of assessments. At the end of the day, managing
human capital resources and an individual's growth are both impacted by career development. Employee dynamics analysis
and course suggestions for training are two examples of the issues we list about career development after employment. We
shall examine these matters thoroughly in the parts that follow (Aerica Rishiraj & Shukla, 2024).

Task Method Data

Talent Recruitment

Job Posting Generation RNN Job posting
Job Posting Generation LLMs Job posting
Resume Understanding Rule-base method Resume
Resume Understanding HMM Resume
Resume Understanding SVM Resume
Resume Understanding CRF Resume
Resume Understanding LSTM,CNN Resume
Resume Understanding LSTM,CRF Resume
Resume Understanding RoBERTa,GCN Resume
Resume Understanding Multimodal pre-trained model Resume

Talent Searching

Talent Searching

Talent Searching

Talent Searching

Talent Searching

Talent Searching
Person-Job Fitting
Person-Job Fitting
Person-Job Fitting
Person-Job Fitting
Person-Job Fitting
Person-Job Fitting
Person-Job Fitting
Person-Job Fitting
Person-Job Fitting
Person-Job Fitting
Person-Job Fitting
Person-Job Fitting
Person-Job Fitting
Person-Job Fitting

Keywords matching
Keywords matching, knowledge graph
Traditional classifiers
Topic model, multi-armed bandit algorithm
Learning-to-rank algorithm
DNN, learning-to-rank algorithm
Latent variable model
CNN
RNN
CNN, RNN
BERT
GNN, BERT
Attention mechanism
Reinforcement learning

Federated learning
LLMs

Ranking

K-means
Traditional classifiers
Gamma-Poisson model

Query, Resume
Query, Resume
Query, Resume
Query, Resume
Query, Resume
Query, Resume
Job posting, resume
Job posting, resume
Job posting, resume
Job posting, resume

Job posting, resume

Job posting, resume
Job posting, resume
Job posting, resume
Job posting, resume
Job posting, resume
Job posting, resume,
social media
Social media
Social media
User behavior
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Talent Assessment

Interview Question Recommendation
Interview Question Recommendation

Interview Question Recommendation

Interview Question Recommendation
Interview Question Recommendation
Assessment Scoring
Assessment Scoring
Assessment Scoring
Assessment Scoring
Assessment Scoring
Assessment Scoring
Assessment Scoring

Topic model

Knowledge graph
Knowledge graph,

integer linear programming
ERT

GCN
Regression models
Doc2Vec
GNN
Attention mechanism
Transformer
Adversarial learning
traditional classifiers

Career Development

Job posting, resume,
assessment report
Job posting, resume,
search engine log

Question bank

Job posting
KSC, search engine log
Interview videos
Interview videos
Interview records
Interview videos
Interview videos
Interview videos
Employee profiles

Course Recommendation
Course Recommendation
Course Recommendation
Course Recommendation
Course Recommendation
Promotion Prediction

Promotion Prediction

Promotion Prediction
Promotion Prediction
Turnover Prediction
Turnover Prediction
Turnover Prediction
Turnover Prediction

Turnover Prediction

Job Satisfaction

Job Satisfaction
Career Mobility Prediction
Career Mobility Prediction
Career Mobility Prediction
Career Mobility Prediction
Career Mobility Prediction
Career Mobility Prediction
Career Mobility Prediction

Collaborative filtering
Markov decision process
Neural Network
Reinforcement Learning
KG-based Transformer
Traditional classifiers

Traditional classifiers

Multiple classification
Survival analysis
Traditional classifiers
GNN, RNN
neural network
Traditional classifiers

GNN, RNN, survival analysis

Traditional classifiers

Traditional classifiers
RNN
Attention mechanism
Transformer
Collaborative filtering
GNN
Representation learning
Reinforcement learning

Trainees’ profiles
Learning records
Learning records
Learning records
Learning records, Knowledge Graph
Social network
Personal profile,
job posting log
Employee’s Detail Record
Personal profile, career paths
HR dataset
profile, turnover records
profile, turnover records
HR Information Systems
job description, organizational tree,
profile, turnover records
Personal profile,
job profile
Social media
Career paths
Career paths, employee profile
Career paths, employee profile
Career paths, employee profile
Career paths, employee profile
Career paths, employee profile
Career paths, employee profile

Figure 6: Talent Management (Aerica Rishiraj & Shukla, 2024)

However, because of the subjective character of the process, conventional talent recruiting approaches depend
substantially on recruiters' expertise and experience, which might create bias. Because recruiters have varied backgrounds,
experiences, and character traits, this potential prejudice could be worsened. Fortunately, a new age of data-driven talent
recruiting, fueled by Al technology, has begun with the fast growth of online recruitment platforms like Lagou and LinkedIn.
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Figure 7: Job Requirements (Agrawal et al., 2024)

A. Network Analysis in Organizations

Employees in today's companies often create informal "go-to" teams to help with business communication outside of
traditional channels. The formation of communicative and socio-technical links inside an organization's social networks
often occurs organically. Organizational network analysis (ONA) is very important in this situation. To better target and
execute company operations, it helps to comprehend the relevance of these vital links and information flows within an
organization, which in turn makes executives conscious of the value of thriving communities and workers. This section will
provide a traditional use case for ONA, namely high-potential talent identification, and Al-related approaches to
organizational network modeling(Arya Devi, 2024).
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Figure 8: Organization (Arya Devi, 2024)

Analyses of organizational networks, stability, and incentives are the three main components of Al-related methods
for managing organizations. For talent management purposes further down the road, organizational network analysis may
shed light on the significance of key relationships and flows within a company. Next, we have an organizational stability
analysis, which looks at how the company is made up and how well it fits with its people. Lastly, the purpose of
organizational incentive analysis is to address the HR issue of job title/salary benchmarking via the use of data mining tools.
These approaches have the potential to significantly reduce labor costs and subjective biases when compared to the standard
manually picked components. Concurrently, Al-based approaches have the potential to provide comprehensive data on
organizations and their people, leading to more precise outcomes. While these approaches do enable time slicing, future
efforts should focus on fine-grained time slicing or continuous time information extraction to keep up with the rapid
development of organizations and talents. Moreover, top-level managers often conduct organizational management
performance evaluations, which need several considerations and necessitate the use of expert assessment methodologies in
addition to data. Finally, research into agent-related organizational behavior is warranted because of LLM's enhanced
potential (Asfahani, 2024).

B. Labor Market Analysis

An important aspect of intelligent talent management is doing a labor market study to inform strategy development.
Expert opinion, subjective surveys, and qualitative research based on economic, cultural, and psychological factors have
traditionally been the backbone of most previous work on the labor market. The complicated relationships between data
from different sources and the hidden patterns in large datasets are difficult to reveal using these techniques. Furthermore,
manual analysis limits efficiency. In addition, statistical analytic techniques or causal inference are often used in research
that depends on data acquired online. As an example, Jackson et al. used online questionnaires and psychometric tests to
deduce talent flow's causes. Using employment and vacancy statistics, Hershbein et al. examined labor market concentration.
To compare the varying skill sets advertised in various economic climates, Hershbein et al. used several statistical methods
(Joseph et al., 2024).
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Figure 9: Labor Market (Joseph et al., 2024)
C. Prospects
Currently, Al-based talent analytics in HRM is being used in talent management, organization management, and labor
market analytics. Technology has helped firms improve management and decision-making, but there are still serious issues.
We suggest numerous research routes below to solve these difficulties and advance this field (Joshi, 2024) .

D. Multimodal Training Analytics

Process or phenomenon information might appear in several ways in talent analytics. Employee collaboration
analysis may provide communication and project cooperation networks. Talent analytics' multimodal data mining improves
application effectiveness. Hemamou et al. created a hierarchical attention model integrating text, audio, and video from job
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interviews to predict candidates' employability best. Multimodal data for Al model training may provide a more complete
picture of participants’ personality test results than traditional interviews. Recently, multimodal learning has been applied in
commercial, social, and biological domains for data representation, translation, alignment, fusion, and co-learning. Future
talent analytics will likely incorporate multimodal learning (Khyat & Hemanath, 2023).
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Figure 10: Prospect (Khyat & Hemanath, 2023)

V. THE USES OF AI IN THE HIRING PROCESS INCLUDE HIGHER QUALITY CANDIDATE SCREENING, MATCHING,
AND ENGAGEMENT.

The use of Al in the recruiting process improves efficiency, the applicant experience, and the quality of decisions
made. Among the main advantages include a shorter time to hire, more accurate talent matching, and more interaction with
candidates. Recruiters may improve applicant engagement and experience with the use of Al-powered chatbots and virtual
assistants that provide personalized feedback and real-time communication. Human resources departments may benefit
greatly from the information and insights provided by Al technologies when it comes to making data-driven choices about
applicant assessments and recruiting metrics (Okatta et al., 2024a).

Table 3: Use of Al Benefit and Impact

Benefit Explanation Impact

Reduced Time-to-Hire Al automates tasks like resume screening, freeing up HR

resources

Time-to-hire reduced by 50%

Improved Candidate

Al algorithms match candidates with jobs based on skills | Better fit leads to reduced

Matching and experience turnover
Enhanced Candidate Chatbots Interact with Candidates in real-time, providing | Candidate satisfaction improved
Engagement updates by 30%.
Data-Driven Decision Al uses data to assess candidates more objectively Improved hiring quality by 40%.
Making
Table 4: Time-Saving (Okatta et al., 2024a)
Process Traditional Process Time | With Al Implementation
Resume Screening 10 days 2 days
Interview Scheduling 5 days 1 days
Candidate Engagement 7 days 1 days
Final Decision Making 14 days 7 days

A. Discussions And Problems Related To The Ethical Problems Of Using Ai For Recruitment, Including Potential
Biases And Data Privateity Worries.

While Al has many positive applications, it also brings up certain concerns when it comes to hiring, such as
transparency, data privacy, and prejudice. Data security issues stem from the gathering of massive volumes of personal
information, and Al systems may inadvertently amplify biases already existing in the data.

B. The Impact Of Ai On Talent Searching:

A survey by Gartner suggests that by 2022, 75 % of companies will have integrated Al into some part of their human
resources processes.

C. Automated Resume Screening:

Recruiters can save a ton of time by using Al-powered technologies to analyze resumes on a scale. For a more
streamlined and objective hiring process, these systems employ NLP algorithms to find the right mix of experience,
education, and skill sets. Candidate matching using predictive analytics: Artificial intelligence (AI) may use predictive

Q1
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analytics to pair job openings with qualified applicants according to criteria like experience, personality, and work history.
This helps recruiters find the best candidates faster and cut down on the time it takes to employ.

D. Personalised Candidate Engagement:

Chatbots and virtual assistants powered by artificial intelligence interact with applicants all through the hiring
process, keeping them informed, answering their questions, and giving them unique comments. As a result, both the
applicant experience and corporate branding are enhanced. Analyses for Predictions A prospective strategy that uses data,
statistical algorithms, and machine learning methods to determine the probability of future events based on past data is
known as predictive analytics in recruiting. To make the most accurate prediction of future events, it is necessary to go
beyond just understanding what has already occurred. This is especially true when it comes to matters of recruiting
requirements, applicant performance, and staff retention. Minimization of Bias People tend to be biased. Recruiters'
unconscious prejudices against candidates based on their gender, age, ethnicity, or level of education may lead to unethical
recruiting practices, high employee turnover, legal issues, and an overall lack of diversity in the workplace. Artificial
intelligence is essential in eliminating prejudice from the employment process by providing a fair and unbiased way to assess
candidates. Algorithms and machine learning enable an Al system to assess applications and resumes according to
experience, education, and abilities, mitigating the impact of any prejudices held by human reviewers (Qin et al., 2023).

Challenge Description Risk Level
Algorithmic Bias Al can perpetuate biases based on gender, race, or other factors High

Lack of Transparency Al decision-making processes are often opaque Moderate
Data Privacy Issues Collection of candidate data poses security risks High

Over-Reliance

on . . . . c )
, Human oversight is reduced in recruitment dedsion-making Moderate
Automation

Table 4: Challenges of Al in Recruitment

% of HR Professionals Concerned

Algorithmic Bias Lack of Transparency
Data Privacy Over-Reliance on Al
18%
2994
319%
2204

Figure 11: Challenges (Okatta et al., 2024b)

VI. DISCUSSION
A. The Impact of Emergent Events on Talent Analytics
Many management situations exist where artificial intelligence approaches may be used to efficiently address the
challenges posed by emerging events, such as the COVID-19 pandemic, which has had a significant impact on enterprises and
organizations. First and foremost, in talent management, the everyday activities of workers will change in many firms due to
the pandemic. To help companies adjust to these changes and limit the effect of COVID-19, we may utilize Al approaches to
anticipate employee performance.

Furthermore, several markets and sectors have been hit hard by the pandemic, which has led to increased
psychological stress among company personnel and, in some cases, their decision to quit the organization altogether. Thanks
to Al technology, we can now fully simulate employee stress and learn what elements impact workers' desire to quit the
company. A company's top executive must know how the pandemic is affecting their clientele to respond appropriately.
Consequently, performing consumer sentiment research using text is a very successful method. Finally, artificial intelligence
approaches may make good use of massive amounts of data to help academics understand the effects of COVID-19 on the job
market from both a scientific viewpoint and a technological one (Ramamoorthi, 2021).

B. Future Trend

Additional research should delve into the long-term consequences of Al on talent acquisition and its larger
implications for organizational dynamics since this study has just scratched the surface of Al's influence on recruiting. The
ever-changing nature of Al and its capacity to meet evolving recruitment demands is one area that may need further
investigation. It is still not apparent how organizations will handle the gradual evolution of Al and its potential uses in areas
such as behavioral analysis, skill evaluations, and applicant screening. To fully grasp the effects of Al-driven recruiting on
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hiring outcomes and employee-employer interactions over the long term, longitudinal research investigating Al's effects on
employee retention, job happiness, and organizational culture would be very beneficial. The moral implications of Al in
hiring, especially about reducing algorithmic prejudice, is another important topic for further study. More empirical study is
needed to determine how firms can actively combat AI biases and make sure Al tools are built to encourage diversity and
inclusion, even if preliminary studies have shown that Al algorithms may be biased. The legal frameworks governing the use
of Al in recruiting should also be the subject of future research, particularly in areas where data privacy and employment
regulations differ (Rane et al., 2024) . To ensure the safety of both employers and job candidates, it is essential to examine
privacy issues, data security measures, regulatory compliance, and Al systems that handle sensitive candidate data more
closely. How various businesses use Al to address their unique recruiting problems and the best practices that can be applied
across sectors may be better understood via comparisons across different industries. Finally, studies should investigate how
new Al-powered tools affect the recruiting process and applicant experience, such as virtual exams powered by Al and
emotion detection. In conclusion, Al has great potential for the future of recruitment; nevertheless, it is imperative that we
closely monitor advances in the areas of ethics, law, and technology to guarantee that it only benefits individuals and
organizations (S. Templema, 2023).

VII. CONCLUSION

Al-driven talent analytics offers significant innovation and opportunity in today's competitive and fast-changing
business environment, even with the strong automation capability of LLM for decision-making. Fairness, explainability, data
imbalance, temporal variance, etc. are just a few of the numerous problems that must be addressed in developing Al-based
approaches for talent analytics. Better evaluation of Al and more accurate and useful judgments based on Al may be achieved
by addressing these issues. The core of this study delves deeply into the most recent developments in this field. We laid the
groundwork for the use of Al approaches to better understand talents, organizations, and management by outlining a
comprehensive taxonomy of relevant data.

Then, we broke down the Al methods for talent analytics into their parts and showed how they've been used in talent
management, organizational management, and labor market analysis. Lastly, we provided a brief overview of the current
obstacles and possible future research areas in the field of Al-driven talent analytics. To help readers better grasp the ever-
changing relationship between artificial intelligence and talent analytics, this survey study aims to provide a comprehensive
overview of the current state of this emerging subject. All these problems show how important it is to have human monitors
in place to make sure that hiring is fair and ethical. Finding the right balance between Al and human judgment is crucial for
effective Al recruiting, according to case studies from different sectors. Al should be used to supplement human decision-
making, not replace it. There will likely be more changes to Al's function in hiring because of the highlighted trends, which
include new technology, more customization, and a stronger emphasis on diversity and inclusion.

The goal of Al-driven recruiting has evolved beyond simple job automation to the development of more intelligent,
effective, and inclusive hiring procedures. Companies should be cautious not to let technology progress undermine ethical
norms by not fully considering the benefits and drawbacks of Al in hiring. While AI might be a game-changer in the
recruiting industry, our investigation shows that it needs careful planning and execution to ensure ethical compliance, data
security, and a focus on people. Finally, Al's capacity to supplement human intellect is key to its future in recruiting. This will
guarantee inclusive, efficient, and fair hiring methods that support organizational objectives and societal ideals.
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