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Objectives: Artificial intelligence (AI) has become an increasingly important issue with the rise of the Fourth Industrial Revolution.
In human resource (HR) management, one of the most important tasks is the recruitment of qualified employees. This paper exam-
ines inAIR (Al for Recruiting), a recent recruitment integration solution, to explore how Al technology enables new communica-
tion channels in the recruitment process.

Methods: The inAIR is an online system that manages the recruitment process, which includes but is not limited to document
reviews, personality tests, interview screenings, and judgement suggestions. The Al-based interview step demonstrates how inAIR
uses Al and machine learning.

Results: The value of the Al interview is that it maximizes the communication channels between the applicants and the HR man-
ager. While the HR team can now receive immediate results equivalent to those usually reached by interviewing thousands of
applicants, applicants can still convey their passion, experience, and abilities beyond what has been expressed in their documents.
The inAIR is an efficient tool in terms of the time required: An applicant takes about an hour to complete an Al interview, and the
system takes no more than an hour to analyze all the data from thousands of applicants.

Conclusions: Al has been adopted in the recruitment process as well as processes that evaluate employee experience, train employ-
ees in various job skills, and make decisions necessary for business management. With the development of the Internet and Al tech-
nology, the communication channels between applicants and HR managers have been expanded, allowing a variety of processes to
run much more efficiently.
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Artificial intelligence (AI), a foundational element of the Fourth
Industrial Revolution, has emerged as an important issue across
all industries, and business management is no exception. Al and
machine learning are now applied in areas of business such as
marketing, human resource management (HRM), and manu-
facturing. In HRM, the technologies have been used to enhance
employee experience, provide personalized vocational training,
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and analyze the various HR data to make decisions necessary
for business management (Dorel & Aleksandra, 2011). The ap-
plication of these technologies to the HRM sector represents a
unique case as the sector has been regarded as a human domain
that explicitly deals with people (Lengnick-Hall, Lengnick-Hall,
Andrade, & Drake, 2009).

The use of AI technology in HRM has seen significant
growth in multiple well-known settings. For example, IBM has
reduced costs and improved operations in HRM system using
Blue Matching, CogniPay, and Watson Career Coach (Lewis,
2019; Sheopuri & Stachura, 2018). Blue Matching predicts mo-
bile tasks based on the current workplace, salary level, role, and
career level of its members. CogniPay supports managers to
make better decisions by assessing employee performance and
providing information such as compensation levels and market
demand. Watson Career Coach is a career coaching system that
allows employees to identify what is lacking in terms of their
capacity. Amazon Al Recruitment Program, which recently re-
ceived bad publicity for its negative bias against women, evalu-
ates applicants’ resumes to find applicants with a history similar
to those of high performers, filtering out undesirable applicants
(Gershgorn, 2018).

One of the most important tasks of an HRM department
is the recruitment of qualified employees for the company. As
very few applicants among those who submitted resumes are re-
viewed due to limitations of interviewer resources, applications
and resumes are thus filtered based on the language proficiency,
academic achievements, and test scores, and other data found in
the submitted documents. Time and cost factors also eliminate
many applicants before the actual interview stage. This phenom-
enon is particularly visible in open recruitment. If companies
were able to thoroughly review documents and conduct in-depth
interviews for each applicant, they would gain more information
about the potential competencies of applicants and eliminate any
chance of overlooking potentially valuable recruits.

Although the interview process has potential benefit im-
mensely from the adoption of Al and machine learning, the use
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of these technologies has not yet been made popular. Interview-
ing is a process in which trained interviewers meet job seekers
and evaluate how competent and enthusiastic applicants are
based on communication that takes place over several minutes.
Interviewing is thus considered a high-cost recruitment tool. If
Al can help in this complex process, it will benefit both compa-
nies that make significant investments in their interview process
and applicants who are not usually given opportunities due to
the limitations of the interview process. Several companies have
been trying to utilize Al in their interview process (Feloni, 2017),
and this paper examines one such Al interview program devel-
oped by MIDAS IT (MIDAS Information Technology Co., Ltd.).

MIDAS IT is a South Korean company that develops simula-
tion softwares for safety and economic analysis in the engineer-
ing field and holds a high global market share in the construction
sector (https://www.midasoft.com/aboutus). MIDAS IT has re-
cently introduced their AT technology to provide online services
in various fields such as dementia diagnosis and management
web solutions. In 2015, the company launched an online solution
that makes possible the integrated management of the entire pro-
cess of recruitment to the final selection of successful candidates
(Cho, 2018). Their recruitment integration solution, called in-
AIR (AI for Recruiting), is a tool that enables the HR manager to
communicate online with applicants and evaluate them through
special programs developed by AI and machine learning (https://
www.midashri.com/intro/ai). In this paper, we examine inAIR to
find how information technology (IT) enables new communica-
tion pathways in the employee recruitment process.

Description of Recruitment System using Al

The inAIR is a total recruitment system developed by MIDAS
IT and has been adopted by various companies. It is an online
system that comprehensively manages the recruitment process,
including document reviews, personality tests, interview screen-
ings, pass-failure judgements, and applicant guidance (Figure 1).
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Figure 1. HR process using the inAIR system. Al, artificial intelligence; HR, human resource; DB, database.
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The AI Interview step is a unique feature demonstrating the use
of AI technology. The Al interview process was developed to
help HR departments recruit the best talent, as it reviews appli-
cant competence more efficiently and on a wider scale, provid-
ing opportunities for applicants who could not otherwise reveal
their strengths in their submitted documents.

The Al interview has applicants access a company’s website,
take automated interviews, and participate in games and sur-
veys that assess their competency. This step is recommended
immediately after the document screening stage as it helps the
HR department review more applicants in a detailed fashion
before the face-to-face interview. Al interview is thus a commu-
nication tool that connects the applicant and the recruiter as it
is a tool for both interviews and evaluations.

The applicant can access the Al interview system and be
interviewed at any place and any time during the period set by
the HR manager. The system collects images from the appli-
cant’s responses to the questions and analyzes changes in facial
expression, movement, voice, expression, and physiology. It
also evaluates the interviewee’s potential competency by ana-
lyzing the individual characteristics of the applicant when they
respond to the game. After the applicant completes the Al in-
terview, the HR manager can access a report summarizing the
applicant’s results.

Applicants receive a link to access the Al interview website with
a unique ID and entry code given to them in an e-mail. They
can then access the website for an interview at a time of their
choosing. When an applicant logs into the online interview site,
the Al interview system guides the applicant through a pre-de-
termined interview process (Figure 2).

As applicants access the interview using different personal
computer systems, the website checks the applicant’s system and
verifies that the webcam and voice recognition work properly
before the beginning of the interview. If the system meets all the
requirements, the interview process begins by registering the
applicant’s face in order to prevent cases of someone else doing
the interview for the candidate.

Interview questions are presented on the screen and spoken
aloud by the program. After reading and listening to the ques-
tion, the applicant is given a minute to prepare an answer and
an explanation for that answer. Applicant are given one to two
minutes to respond.

Interview questions are of different types. The beginning
part of the Al interview consists of basic questions such as
those in which applicants introduce themselves and state their
motivation to apply. Surveys are then conducted to assess the
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applicant’s opinions, and several games are played to evaluate
competency based on neuroscience-based algorithms. In the
second half of the interview process, individually-customized
questions are asked based on the results of the first half of the
Al interview. The applicant is then asked in-depth structured
questions concerning the applicant’s thoughts and experiences
in particular situations. The company can also decide to add
questions of their own, such as questions regarding job-specific
skills or knowledge regarding the position. Screen shots of a
typical interview process are shown in Figure 3.

HR managers receive the results of the applicants’ Al interviews
in three parts. The first is a video of the actual Al interview,
which can be confirmed directly by both the HR manager and
interviewers. Since it is difficult to know what kind of person an
applicant is until the face-to-face interview, the HR manager can
see through Al interview videos how passionate the applicant is
for the job and how much related experience he or she has had.
The manager can also check how the applicant structures his
or her statements during the conversations. This kind of infor-
mation is difficult to derive through documents. Pre-checking
the AI interview videos reduces the time and effort that HR
managers and interviewers would have had to spend choosing
applicants from face-to-face interviews, increasing the efficiency
of the interview process.

The remaining two parts are reports. One is a report that
summarizes the interview results by analyzing and quantifying
the video data collected during the interview, and the other is
a detailed report that evaluates the applicant’s abilities and pre-
dicts the performance and potential they showed through the
games and surveys.

Al Technology Used in Recruitment System

During the AI interviews, the program analyzes changes in
facial expression, voice, expression, and physiology by extract-
ing various characteristic data from the image of the applicant
answering the questions. These data are raw data of size and di-
rection of facial muscle movements that replace human visual,
auditory, and verbal functions.

The extracted raw data is analyzed and interpreted with var-
ious emotional expressions (Table 1). An additional function of
the Al interview process is to provide an evaluation of the appli-
cants by learning their behaviors. Based on the model derived
from the evaluations given by the interviewers, the system pro-
vides the probabilities of the applicants’ affinity, expressiveness,
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weakness of applicants in depth
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question in a particular field

Figure 2. Al interview process experienced by applicants. Al, artificial intelligence.

and emotional delivery abilities, consistent with the judgments
of the interviewer.

The Al interview includes game-based exploration to determine
whether an applicant likely to produce high outcomes has char-
acteristics similar to those of high-grade performers. The game
is a new approach in recruitment and selection and is complete-
ly different from traditional tools or aptitude tests in terms of
background theories, concepts, and measurement.

The competency evaluation game of the Al interview process
is based on neuroscience theory. The prefrontal cortex area is

https://doi.org/10.22682/bcrp.2019.2.2.84

the most developed area of the brain in humans and is largely
utilized in social interactions involving internal motivation
(Murayama et al., 2013) and higher cognitive function (Denny,
Kober, Wager, & Ochsner, 2012). Cognitive ability, in particu-
lar, which includes executive control, is known for its function
in the dorsolateral prefrontal cortex predicts job performance
(Higgins, Peterson, Pihl, & Lee, 2007). This ability is therefore
more valuable than general mental ability examinations in the
selection scene as there are fewer adverse effects (Bosco, Allen,
& Singh, 2015).

MIDAS IT has developed computer game-based tasks used
in the kind of neuroscience and cognitive psychology research
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Figure 3. Computer screen of the Al Interview process. Al, artificial intelligence.

Table 1. Detailed technology used in analysis of 4Vs: vision, voice, verbal, and vital sign

Characteristic

Technology

Vision
« Imitation of human visual function

- Technology that can recognize image information

- Facial expressions, emotional expressions, eye movements, facial movements, etc.

Voice
« Imitation of human auditory function

- Technology that can recognize voice information

- Voice tone, size change, speed, pause change, pronunciation, etc.

Verbal
« Imitation of human language functions
- Speech to text (STT), Text to speech (TTS)

« Technology that can recognize language information

- Understand meaning of words, vocabulary usage, etc.

Vital sign - Physiological data measurement technology

- Application of image information processing technology
- Pulse information detected by subtle changes in facial muscles and colors

discussed above. Instead of solving problems, the Al interview
system has a total of 18 games that evaluate the motivation,
emotional comprehension, cognitive abilities (e.g., executive
function, attention control, memory, inference), decision styles,
etc. of applicants (Figure 4). The game is configured differently
depending on the position applied for, and each applicant solves
different problems even if the applicants play the same type of
games. The Al interview system generates questions within the
same level of difficulty across different applicants. It is therefore
difficult to disclose problems or cheat even if several applicants
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are interviewed at the same time.

Applicants respond to the game using the keyboard and
mouse. Each game has clear goals, and feedback is provided as
the game progresses. The system has access to cumulative data
generated on the performance of tasks that would be difficult to
grasp in face-to-face interviews or document evaluations. The
game also allows the individual to reveal their unique response
pattern because some questions may not have a particular cor-
rect answer. Al interviews can thus be more diverse and infor-
mative than regular aptitude tests with clear answers. While the
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Figure 4. Computer screen shots of sample games.

[1] Move the ball to make it look the same as the picture on the left
within the number of moves

Moveable count

Moved

Figure 5. Sample game: Let’s stack the ball.

applicant plays the game, the system collects and analyzes data ~ must move balls onto three sticks within three turns to repli-
such as response speed, response pattern, and learning curve. cate a picture on the left (Figure 5). The player clicks the ball
For example, in a game called “Let’s stack the ball,” players  they want to move and then clicks the bar in which they wish
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to place the ball. The player cannot move balls more than three
times. Questions become increasingly difficult when more ques-
tions are answered correctly. If an applicant makes a mistake, he
or she can make up for it in the next session. Some players move
the ball after a longer period of deliberation, while others decide
their next moves as they are moving the ball. The Al interview
system collects and analyzes all this information.

Competency Evaluation and Prediction

These Al interviews provide a detailed report of applicant char-
acteristics extracted through games and surveys (Figure 6). This
report provides information on the applicant’s level of compe-
tence such as positivity, passion, cognitive function, emotional
comprehension, and maladjustment in the workplace. It also
predicts how outstanding the applicant will be through a model
based on data of high performers in the field.

This information includes not only the suitability of the ap-
plicant for the particular position but also suggests other tasks
that might be a good fit. If there is data on job interviews of
current employees who have completed the Al interview, the
report shows the incumbent who has competency profiles most
similar to that of the applicant. The report also indicates how
similar the applicant is to the high performers of the company.

The report then suggests questions that can be used in face-
to-face interviews. These questions are generated based on the
strengths and weaknesses of the applicant, which are analyzed
by the Al interview. These questions are designed to help the
interviewer assess the applicant more thoroughly in the face-to-
face interview process.

B e L, Competency scores
Overall evaluation a p—
#4 o A __-_
- 1

::::::::

Distribution of scores

Overall comments el | T

Figure 6. Sample report of results.
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Discussion

Effects of Al Interview

The effectiveness of the use of Al in interviewing can be evalu-
ated in terms of the applicant experience, the experience of HR
managers responsible for recruitment, and the effectiveness of
recruitment.

Applicant Experience

According to the survey of 3171 job seekers by Incruit, a job
information portal (Jun, 2018), responses to Al recruitment
showed that the applicants were 50.9% positive and 49.1%
negative about the process. Positive responses came from the
expectation that cheating can be verified, time and costs are
saved, and corporate recruitment corruption can be addressed.
Negative reactions were concerned AI’s assessment of people
itself and various personalities being evaluated with one stan-
dard. There were concerns regarding Al interviews: whether the
candidate’s ability and potential can be appropriately assessed,
whether the machine would be able to properly evaluate var-
ious exceptions, and whether human intuition would have to
be assessed. The prevailing opinion was that employers need to
develop the Al recruitment process but do not know how.

The expectations and concerns of applicants for Al inter-
views are similar in content. The Al interview system is expect-
ed to evaluate more objectively, but it is also expected to imitate
human bias. This concern may be due to the lack of sufficient
information on Al interviews. According to an internal survey,
games were considered fun and less burdensome. Those inter-
viewed also said that they would be less likely to be influenced
by problem-solving skills compared to the personality aptitude
test.

Job aptitude
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Experience of HR Managers in Charge of Recruitment

HR managers’ responses to Al interviews were generally pos-
itive. The points with which HR managers were most satisfied
were that these interviews dramatically reduce the time and
cost of recruitment and give them a chance to fully understand
applicants before meeting the applicant. In particular, HR
managers were highly satisfied when recruiting employees for
customer-facing duties such as sales or customer service. This
is because Al interviews can help them determine the levels of
their performance on the key tasks required by the job. On the
other hand, there were also concerns about the initial adoption,
which may lead to an Al interview adversely affecting applicants
of particular characteristics.

Effectiveness of Recruitment

The Al interview is a one-stop selection tool that includes docu-
ment evaluations, personality assessments, and interviews. This
is because it includes evaluation items in both documents and
competency: self-introduction and application motivation for
documents and games and surveys for competency. It is also an
efficient tool in terms of the time required: An applicant takes
about an hour to complete an Al interview, and the system takes
less than an hour to analyze data from thousands of applicants.

MIDAS IT has a long-term vision for the AI interview system
as a communication tool. First, the company aims to lessen the
discomfort applicants feel with Al To do so, the Al interview
system should be able to interact with applicants in a more
human way. For example, in a face-to-face interview process,
if an interviewees see interviewers looking displeased or con-
fused, they may realize that they are not doing very well in the
interview and can try to change their approach to make up for
their mistakes. With the Al interview process, however, the
system does not give direct or indirect feedback to the appli-
cants’ responses, and applicants can thus feel anxious about not
knowing anything about their performance. Anxiety can lead to
negative experiences with the recruitment process and a distrust
of the evaluation results. Thus, Al interviews should aim to pro-
vide more human interactions so applicants do not feel like they
are speaking with a machine.

Second, adverse effects should be minimized in order to
increase confidence in Al interviews. This does not mean that
the Al interview system is currently having adverse effects. For
example, Al interviews consistently collect data evenly so that
there are no differences in treatment based on gender and con-
tinue to verify that no discrimination occurs. However, both HR
managers and applicants are concerned about the adverse effects
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of interviews. The example of Amazon’s Al hiring system algo-
rithm, which was discarded by selectively evaluating women, is
evidence that these concerns are legitimate (Dastin, 2018). As
the objective of Al is to gather data on human decision-making,
it is possible to learn human bias and conduct discrimination
more efficiently. Therefore, in the process of Al interview de-
velopment, we must continuously evaluate the various adverse
effects of discrimination of race, gender, and age, and refine the
data so that AI will learn more fairly. Companies should also
focus on verifying how the tool has refined and learned the data
and how the process was validated when choosing an Al inter-
view tool.

Finally, the Al interview system aims to examine and provide
insights into human psychology. After all, the effectiveness of
Al interviews is directly related to what data is collected and
learned. Unlike many other areas where Al is applied, the data
used in recruitment is an assessment of people who fit the or-
ganization’s culture or duties. As this assessment is made by a
person, it contains a variety of psychological characteristics and
variables. Developers of Al interviews and HR managers who
want to use this tool must thus think more deeply about their
organization. In this sense, Al interviews will not be a tool to re-
place HR manager, but rather a tool that will help HR managers

consider more essential and core concerns.

Conclusion

In the HR field, Al has been adopted in the recruitment process
in addition to processes evaluating employee experience, pro-
viding vocational training, and making decisions necessary for
corporate management. The greatest value of the Al interview
is that it significantly maximizes the communication channels
between applicants and HR managers. The HR team can enjoy
the benefit of essentially interviewing thousands of applicants in
a short period of time. Applicants also have the opportunity to
convey their passion, experience, and abilities to HR managers
beyond what has been expressed in their documents. With the
development of Internet and Al-based information processing
technology, the communication channels between applicants
and HR managers have been expanded.
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