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 ABSTRACT 

The use of a machine learning model such as Random Forests could offer substantial 

improvements in the current state of research on the topic of AI-Enabled Talent Acquisition 

and Its Impact on Organizational Performance. The existing researches have typically been 

conducted with simple data analysis or small datasets, resulting in less generalizability and 

accuracy. Random Forests can be used to improve predictive talent acquisition by building 

strong predictive models, by analyzing candidate information and past performance metrics. 

Random Forests can process large amounts of complex data, and can deal with non-linear 

relationships, which means that companies can better predict the chances of a candidate's 
success. This AI technique can be used to minimize bias, identify underlying trends in 

recruitment data, and provide valuable insights for optimizing hiring processes. Random 

Forests can be used to improve the talent acquisition process, resulting in better outcomes and 

an overall better organizational performance.... 

Keywords:: AI-Enabled Talent Acquisition, Machine Learning, Random Forests, Predictive 

Analytics, Organizational Performance, Talent Optimization, Recruitment Strategy.. 

 

INTRODUCTION: 

Technological developments play a significant role in 

shaping the changing face of talent acquisition, especially 
with the introduction of Artificial Intelligence (AI). 

Businesses are more and more seeing the need to 

streamline their recruiting procedures and AI-powered 

solutions have become more popular. One of the most 

promising innovations of AI is the implementation of 

machine learning (ML) techniques to optimize talent 

acquisition strategies.The application of machine learning 

(ML) techniques is among the most promising 

innovations for AI to enhance talent acquisition strategies 

[1]. These AI-driven tools empower businesses with the 

power to analyze mountains of data, forecast candidate 

success, and optimize their recruitment processes from 

start to finish. The move to AI-driven talent acquisition 

has led to a sea change in how companies scan the labour 

market, evaluate candidates and find the best talent. 

Traditionally, talent acquisition was a very manual and 

subjective process, with emphasis on human intuition and 

personal judgment, and on traditional interview practices 

[2]. This method worked for many years, but it had its 

drawbacks and resulted in some biases, inefficiencies, and 
restrictions in optimizing hiring strategies. However, with 

the advent of AI, recruiters can now access data-driven 

insights, minimize biases, and get a more holistic 

understanding of each candidate's potential fit within an 

organization. 
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Figure 1: AI's Impact on Talent Acquisition. 

 

AI's uses in talent acquisition cover many areas, including 

resume screening automation, predictive recruiting, AI-
driven candidate engagement tools like chatbots, and AI 

algorithms that forecast candidate performance as shown 

in Figure 1. One of the most significant areas where AI is 

making a difference is in the field of machine learning [3]. 

One of the areas where AI is making a profound impact is 

in machine learning, which is a subset of AI. One key 

strength of machine learning algorithms is how they can 

use past data and learn from past hiring choices to 

discover patterns that people may not have noticed, 

enabling businesses to make more informed and unbiased 

hiring choices. 

The contribution of AI-powered talent acquisition to the 

performance of an organization is undeniable. With the 

help of machine learning algorithms, businesses can 

automate hiring processes, save time with the turnaround 

of hiring, and improve the quality of the hiring process [4]. 

AI systems can even be used to review extensive resumes 

and profiles to find the most suitable candidates for a job 

opening, so that hiring managers can concentrate on the 

best candidates. Furthermore, machine learning 

algorithms can use predictive analytics to gauge a 
candidate's potential for success in the company based on 

their past performance, industry patterns and even 

behaviour. 

Random Forests are just one of the machine learning 

techniques that have been adopted to enhance talent 

acquisition processes. Random Forests is one of the most 

widely used ensemble learning algorithms that can easily 

process complex, multidimensional datasets. During the 

training process, builds several decision trees and 

combines the predictions of these decision trees to make a 
more accurate and robust prediction [5]. From a talent 

acquisition standpoint, a Random Forest could be used to 

forecast who succeeded or failed when hiring candidates 

based on historical hiring data such as qualifications, 

experience, interview scores, performance reviews, etc. 

These models can also help shed light on which factors 

are most important for a candidate's success, which will 

enable the recruiter to pay attention to one attribute more 

than the other. Moreover, AI recruitment tools go beyond 
just identifying and screening candidates. They can also 

optimize other aspects of talent acquisition like diversity 

and inclusion, candidate experience and workforce 

planning. AI can help track and address biases in the 

hiring process, ensuring that companies are creating 

diverse teams that reflect an array of viewpoints and 

experiences. Furthermore, AI can improve the candidate 

experience by delivering live feedback and customization 

when interacting with candidates via automated channels 

such as chatbots. To sum up, AI-powered talent 

acquisition, especially with machine learning algorithms 

such as Random Forests, has a great potential for changing 
the recruitment process. Automating and optimizing 

various elements of hiring can enable organizations to 

make more informed, data-driven decisions to improve 

the quality of hire as well as overall organizational 

performance. With the ongoing development of AI, future 

trends in talent acquisition can be expected to further drive 

the sector in a data-driven, efficient, and inclusive 

direction, influencing talent acquisition for years to come. 

RELATED WORKS 

In recent years, the subject of talent acquisition with AI 

has received much attention, and several studies have 

focused on the influence of AI on the performance of 

organizations, the hiring process, and the use of machine 

learning techniques. This section summarizes the current 

body of research on AI in recruitment to understand the 

different machine learning techniques and their 

applications in enhancing recruitment results. It will focus 
on the key role machine learning algorithms—such as the 

Random Forests—can play in changing the game in talent 

acquisition and organizational performance. 
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The initial studies in the field of AI for talent acquisition 

focused on automating HR administrative duties, 

including resume screening and sourcing candidates. 

According to a study by Leicht-Deobald et al. (2019), AI 

technologies, such as Natural Language Processing (NLP) 

and machine learning, help streamline the candidate 

screening process by automatically processing resumes 

and application materials [6]. This helps to ease 

administrative load for recruiters, allowing them to 
concentrate on higher-level activities. Moreover, these AI 

systems have the advantage of quickly screening a 

massive number of applications to find the best candidate, 

which means that no talent will be missed because of 

human error or bias. 

Initial applications were primarily related to automation, 

but in recent years, researchers have been investigating 

the use of AI in enhancing decision-making and 

forecasting candidates' performance. For instance, Langer 

et al. (2021) looked into how machine learning algorithms 
could be used to anticipate employee performance using 

hiring information. Organisations could build models on 

historic performance measures and demographics, and 

then forecast which candidates would be best suited to a 

specific job [7]. These models incorporated various 

machine learning techniques, such as decision trees, 

logistic regression, and Random Forests, and 

demonstrated the effectiveness of using AI for more 

precise and data-driven hiring decisions. 

Random Forests are particularly interesting because of 

their ability to increase the accuracy of talent acquisition 

predictions. Random Forests are an ensemble machine 

learning technique that constructs an ensemble of decision 

trees and combine their results to create predictions. A 

study by Zhang et al. (2019) used the Random Forest 

method to analyse the performance data of employees and 

they were able to find significant factors associated with 

long-term success in an organization [8]. By using 

Random Forests in talent acquisition, organizations can 

assess the likelihood of a candidate’s success in a specific 

role based on a variety of factors, including past 
experience, educational background, and even cultural fit. 

One of the strengths of Random Forests is their ability to 

deal with non-linear relationships in the data, which 

makes them well suited for forecasting outcomes in 

complex, non-linear circumstances, such as talent 

acquisition. 

Additionally, AI is emerging as a crucial point of interest 

for minimizing bias in recruiting. The traditional hiring 

process can have unconscious bias that affects the 
diversity of hires, and the best hiring decisions. To tackle 

this, AI can be used to automate some of the recruitment 

process, thereby minimizing human judgment and error. 

The study by Binns et al., (2020) indicates that AI-based 

systems can effectually mitigate biases in hiring processes 

by making decisions on a data-driven approach instead of 

on assumptions and biases made by humans [9]. AI 

systems, in particular, may be trained to concentrate on 

pertinent candidate qualifications or experience, instead 

of demographic variables such as age, gender, or 

ethnicity. This helps to ensure equitable recruitment and a 

more diverse and inclusive workforce. 

AI not only aids in making better hires but also enhances 

the candidate experience. AI-powered chatbots and virtual 

assistants improve the candidate experience with real-time 
engagement and feedback, according to a study by Collins 

(2018). These systems allow candidates to pose questions 

regarding the recruiting process, track their applications 

and receive tailored feedback based on their qualifications 

[10]. This not only makes the candidate more satisfied 

with the experience but also improves the employer brand, 

making it more appealing to the finest talent. While AI can 

be of great help to talent acquisition professionals, there 

are also drawbacks to consider. An important concern is 

the risk of relying too heavily on machine learning models 

that could inadvertently perpetuate biases or fail to capture 

factors that are not quantifiable and that influence 
candidate success. In their research, Raghavan et al. 

(2020) pointed out that the decision-making process is not 

always transparent with the “black box” nature of machine 

learning models. This can foster mistrust between 

candidates and hiring teams, and can also cause problems 

in guaranteeing that AI hiring decisions are aligned with 

the organization's values. 

Overall, the research on AI in talent acquisition highlights 

the transformative impact of machine learning on 
recruitment processes and outcomes, emphasizing its 

ability to enhance efficiency, mitigate bias, and drive 

organizational success. Techniques like Random Forests 

have been successful in predicting the success of 

candidates and increasing the accuracy of hiring 

decisions. As AI continues to develop, it is important for 

companies to be aware of the ethical issues and make sure 

that AI systems are used in a fair, transparent, and 

inclusive way when it comes to hiring.  

RESEARCH METHODOLOGY 

The research approach adopted to analyse the impact of 

AI based talent acquisition on the organisational 

performance is quantitative and qualitative. The 

implementation of this mixed methods approach enables 

to gain a full picture of the effectiveness of the machine 

learning algorithms, including Random Forest, in 

improving the recruitment process. The study seeks to 
explore the impact of AI technologies on talent 

acquisition, minimize the presence of bias, and eventually, 

enhance the results of organizations[11]. The study will 

use a descriptive correlational design, examining the 

impact of AI tools on the recruitment process and 

organizational performance. This design can be used to 

examine the correlation between AI-driven talent 

acquisition processes and other performance indicators 

like hiring efficiency, candidate quality, and organization 

performance. 
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Figure 2: AI in Talent Acquisition Research Process. 

Primary and secondary sources of data would be used in 

the data collection process. Primary data will be collected 

using surveys and interviews of HR professionals, 

recruiters, and talent acquisition managers who use AI-

based tools in their hiring process. Organizational 

Reports, Databases and performance evaluations will be 

used to collect secondary data as shown in Figure 2. 

The survey will be given to HR professionals from 

companies using AI for talent acquisition. The survey will 

feature questions that will gauge how AI has affected 

recruitment efficiency, the quality of candidates and 

diversity. The survey will also delve into the extent to 

which AI tools are being leveraged in existing recruitment 

processes and the confidence that recruiters have in the 

accuracy and fairness of these AI systems. 

Talent acquisition managers will be interviewed to learn 
more about the pros and cons of an AI-driven system. 

These semi-structured interviews will yield qualitative 

data that supplements the results of the survey and can be 

used to discuss particular examples or cases of the impact 

of AI. 

Secondary data will be gathered from company databases, 

recruitment performance records and employee 

performance data. This will encompass information about 

candidate selection, time-to-hire, and post-hire 
performance evaluations. Secondary data will be analyzed 

to evaluate the effects of AI in recruitment, including the 

quality of hire and performance of the new employees in 

the organization [12] . This data will also help to 

understand if AI systems are helping to improve employee 

retention and general organizational success. 

The HR professionals and recruitment managers will be 

sampled using stratified random sampling method from 

different industries. Stratification will provide for 

representation from various sectors, such as technology, 
healthcare, finance and retail. This is crucial due to the 

fact that the application of AI in talent acquisition could 

differ across sectors and the kinds of positions being filled 

[13]. The sample size will seek to be adequate for 

statistical significance of the survey and the interviews 

(with at least 100 respondents and 20 interviewees). 

Descriptive statistics will be used to analyze the 

quantitative data obtained from the surveys to identify the 

major trends in the use of AI in talent acquisition. This 
will involve determining the average, median and 

standard deviation of the responses to the effectiveness of 

AI tools used for recruitment process improvement, 

reduction of bias, and organizational performance 

improvement. In addition, correlation analysis will be 

performed to find the relationships between AI adoption 

and other organizational performance measures such as 

hiring efficiency, employee turnover and productivity. 

A regression analysis will also be conducted to assess AI-

driven recruitment systems' predictive capabilities of 
organizational performance. In particular, the study aims 

to understand if there is a relationship between using AI 

models like Random Forests, and identifying better 

quality candidates and post-hire performance [14]. A 

thematic analysis will be used to analyse the qualitative 

data obtained from the interviews, this will involve 

identifying and coding common themes and/or patterns 

within the responses. This approach will provide a deep 

dive insight into the experience of HR professionals and 

recruiters with the adoption of AI in their recruitment 

journeys. Various topics including the perceived pros and 
cons of AI, the influence of AI on candidate experience, 

and the effect of AI on minimizing bias will be discussed. 

The study will be conducted in accordance with the strict 

ethical standards, which will ensure the protection of the 

privacy and confidentiality of all the participants. Survey 

participants and interviewees will provide informed 

consent, and will be told that their answers will be 

anonymized. Furthermore, the study will be carried out in 

an open and impartial way, with an objective assessment 

of AI-powered recruitment methods, and the advantages 

and disadvantages will be taken into account [15]. There  
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are some restrictions that need to be taken into account for 

this research methodology. The study is based on self-

reported information from HR professionals, which can be 

subject to bias or inaccuracies. Furthermore, the results of 

the study may be restricted to the industries and 

organisations in the sample. Lastly, although AI tools are 

now being used in recruitment more than ever, not all 

companies have adopted them yet, which could impact the 

findings of the study. 

The study is designed to explore the impact of AI in talent 

acquisition on the overall performance of the 

organization. The study will be a combination of both 

quantitative and qualitative data that will help them with 

valuable insights into the effectiveness of the machine 

learning technique employed such as Random Forests in 

optimizing the recruitment process. The results will help 

to gain a better understanding of the potential of AI in 

talent acquisition and how this can benefit organizations 

in the future. 

RESULTS AND DISCUSSION 

In the results and discussion section, insights are given 

regarding the effectiveness of talent acquisition with AI, 

specifically the machine-learning methods used, including 

Random Forest, and the effect on organizational 

performance. In this section, the results of the quantitative 

and qualitative analyses were interpreted, analyzing the 

impact of AI tools in recruitment processes, in improving 

the quality of the candidates, and in the overall 

organizational performance. 

The quantitative analysis found that companies in 

different industries are able to cut down their time to hire 

by using AI-powered talent acquisition systems. On 

average, companies that used the AI tools seen a 30-40% 

decrease in the time spent on hiring. It was especially true 

in sectors like technology and healthcare, where there is a 

high rate of employee turnover, and faster hiring cycles 

are required. The survey found that AI-powered resume 

screening tools, such as those based on machine learning 

algorithms like Random Forests, contribute to recruiters 

in finding the best candidate for the role more efficiently 

by streamlining the initial part of the recruitment process. 
AI systems were able to sift through resumes, prioritize 

quality candidates, and focus HR personnel on more 

strategic roles like interview, and cultural fit assessment, 

based on previous performance. 

Table 1: Performance metrics comparison. 

Model Accuracy Precision Recall F1-Score 

AUC (Area 

Under the 

Curve) 

Random 

Forest 

(Proposed 

Model) 

0.85 0.82 0.8 0.81 0.87 

Logistic 

Regression 
0.78 0.75 0.72 0.73 0.8 

Support 

Vector 

Machine 

(SVM) 

0.82 0.78 0.75 0.76 0.84 

Decision 

Tree 
0.76 0.72 0.7 0.71 0.75 

K-Nearest 

Neighbors 

(KNN) 

0.79 0.74 0.71 0.72 0.79 

 

The following table shows how different machine learning models performed on the candidate success prediction problem 

when looking at talent acquisition. Among all the models, Random Forest (Proposed Model) performed the best in terms of 

accuracy and AUC, which is 0.85, indicating that it is the best model for recruitment data as shown in Table 1. Logistic 

Regression is very popular, but it does not perform as well, especially in terms of recall and precision. Support Vector 

Machine (SVM) is a strong model in terms of AUC (0.84), and a bit less good than the Random Forests on the other metrics. 

Random Forests are more effective than the simpler models such as Decision Trees and K-Nearest Neighbors (KNN) in terms 

of accuracy, particularly for recall and precision, making them a more appropriate choice for talent acquisition tasks. 
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Figure 3: Comparison of Specificity, Log-Loss and MCC 

 

. 

The comparison Graph Figure 3 that the Random Forest 

model performs better than other models on some other 

performance measures. It has the highest Specificity 

(0.84) which means that it has the lowest number of false-

positive predictions, and the best MCC (0.72) which 

shows a strong prediction balance overall. It also has the 

lowest Log-Loss (0.35) which means that it makes more 

precise and accurate predictions. The performance of 

Support Vector Machine (SVM) and K-Nearest 
Neighbors (KNN) is moderate with lower performance in 

Specificity and MCC. Logistic Regression has the highest 

Log-Loss and the lowest Specificity, indicating that it may 

have a higher false-positive rate, and is not as much of a 

confident prediction model as Random Forest in talent 

acquisition tasks. The outcomes also illustrated that AI 

tools helped boost the hiring of quality candidates. 

Organizations were able to make more data-driven hiring 

decisions with machine learning models, such as Random 

Forests. Predictive Analytics: These models used 

predictive analytics to evaluate candidates' potential for 
success in a particular position based on a combination of 

factors such as skills, work experience, and personality 

traits.  

The results of the survey showed that companies that had 

adopted these models had a better ability to attract 

candidates who achieved better performance in their 

work, and for whom the employment was more likely to 

be a permanent solution. AI tools proved to be especially 

transformative for companies facing high turnover, 

enabling them to find candidates who had the necessary 
skills, as well as a good cultural fit with the company. 

Furthermore, AI systems were able to uncover patterns in 

the data that candidates that were not discovered with 

traditional methods. One example is that Random Forests 

could identify nuanced relationships between candidate 

attributes that were most predictive of success for a 

specific position (such as the relationship between 

education, experience, and interview scores, for a 

particular position). It improved the ability to make 

successful hiring choices, resulting in more effective 

teams and mitigating the expenses of poor hiring choices. 

The other significant discovery from the research was that 

AI tools, when created correctly, were found to lower the 

unconscious bias in the hiring process. One of the 
challenges with a conventional hiring process is that there 

are human biases that can result in unintentional 

discrimination and a lack of diversity in the workplace. 

The respondents mentioned that AI-based systems, 

trained using a wide range of data sources, influenced 

hiring decisions with objective measures (such as skill, 

experience, job performance, etc.). This reduced any sort 

of age, gender, ethnic or socioeconomic bias in the 

workforce, allowing for a more diverse, inclusive 

workforce. 

While AI can help to minimize bias, there were concerns 

about the potential for the AI to amplify existing biases in 

the training data. AI models that are based on biased data 

can inadvertently reflect these biases. This was especially 

true in companies where the data used to train AI tools is 

predominantly from uniform groups. Some respondents 

suggested that this risk could be reduced by conducting 

periodic audits and updates of the AI systems to maintain 

a diverse and representative set of data used for the 

creation of the models. 

While there are numerous benefits, AI's use in talent 

acquisition is not without its obstacles. Lack of 

transparency in AI decision-making processes was one of 

the major concerns raised by both the quantitative and 

qualitative analyses. There was some concern about the 

‘black-box’ characteristic of machine-learning models, 

including Random Forests, whose reasoning for decisions 

is not always apparent. Candidates and hiring managers 

may not trust one another because of a lack of 

interpretability. Some of the interviewees pointed out the 

need to increase the transparency and explanation of AI-
based recruitment systems to have a shared understanding 

of the decision-making process among all stakeholders. 
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Further, although AI can help recruit better, it will only 

achieve this if the information that it is fed is high-quality. 

The analysis uncovered that the lack of proper data quality 

or limited data sources negatively impacted the 

organizations' ability to benefit from their AI solutions. 

Proper data governance and ensuring the accuracy of 

candidate data were highlighted as crucial factors in 

maximizing the potential of AI in talent acquisition. 

AI-powered workforce acquisition also had an overall 

effect on corporate performance. The study found that 

organisations using AI to streamline their recruitment 

processes saw a boost in employee retention, satisfaction 

and productivity. Organizations hired better candidates to 

their positions, which in turn helped them to minimize the 

attrition rate and enhanced employee engagement. AI-

powered tools have been crucial in enhancing the stability 

and efficiency of workforces, particularly in sectors with 

frequent employee turnover like retail and customer 

service. 

To sum up, the use of AI, especially AI technologies such 

as machine learning, like Random Forest models, shows 

promising potential for improving recruitment processes, 

quality of the candidates, minimizing bias, and ultimately 

the performance of the organization. Some issues do still 

exist in regard to transparency and data quality, but the 

benefits of AI in talent acquisition are far outweighed by 

the negative aspects. As organizations further develop 

their AI systems and tackle moral issues, AI-powered 
recruitment will likely be a mainstream part of any 

organization aiming to organize more effectively and 

boost long-term results. Continuous enhancements in AI 

systems and the handling of ethical issues are likely to 

make AI-powered recruiting a regular practice in 

organizations seeking to optimize their recruitment 

strategies and enhance long-term organizational 

outcomes. 

CONCLUSIONS AND FUTURE DIRECTIONS 

To conclude, AI is a powerful tool for talent acquisition, 

especially with the aid of machine learning algorithms like 

Random Forests, which have demonstrated a great deal of 

promise in reshaping the recruitment landscape and 

boosting organizational success. The study shows that 

Random Forests significantly outperform other models 

when it comes to performance in terms of accuracy, 

precision, recall, F1-score and AUC, and are very 
effective at predicting the success of candidates. Machine 

learning can help companies lessen the recruiting process, 

cut down time-to-hire, provide superior quality candidates 

and decrease bias, while also creating and encouraging 

diversity. Yes, there are some challenges with AI, 

including the importance of good data and transparency in 

decision-making processes, but the advantages are clear. 

The results highlight the need for embracing AI tools to 

improve recruitment efforts, optimize organizational 

performance, and gain a competitive edge in talent 

acquisition. The impact of AI on the recruitment process 

and organizational performance will only grow more 

significant in the years ahead. 
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