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Abstract—The COVID-19 pandemic requires many compa-
nies changing the way of their operations because of the lock
down of movement and limitation of facing contact, etc. This
also is an opportunity for companies to utilize technology and
use digital space to keep their works and companies’ activities.
Companies can encourage their labors via policies of promo-
tions. However, how to evaluate employee performance fairly,
unbiasedly, and transparently? The existence of Al (Artificial
Intelligence) , especially machine learning, might be a solution
for this due to the fact that it can automatically evaluate indi-
vidual workers’ performance. Therefore, the performance
evaluation process ensures that the system works without inter-
ference from people outside of the system. In the paper, a
framework of KPIs building systems to evaluate individual
workers is represented as a solution for applying the advantage
of AI (machine learning techniques) in Vietnamese companies.
It can help them to improve the labor productivity and increase
the workers’ quality in the labor market in general.

Index Terms—Human Resource Management; Machine
Learning; Artificial Intelligence (AI); Techniques; individual
KPIs.

I. INTRODUCTION

HUMAN resource management activities also have been
changed with the significant development of the Fourth
Industrial Revolution. At the beginning, human resources
work mainly related to supervision, salary calculation, bonus,
welfare and labor safety. The human resource management
process became easier with the help of computers, internet,
etc. The more development of technology, the more conve-
nient the management of human resources can be. Therefore,
human resource activities have time to focus on recruiting
and attracting talent employees from alternative resources as
well as improve the optimization of management in work al-
locating.

The challenges for many companies in COVID-19 pan-
demic are the lockdown of movement, limitation of facing
contact, etc. All these might provide opportunities for com-
panies to utilize technology and use digital space to keep
their works and companies’ activities. The existence of Al
(Artificial Intelligence), in particular to machine learning
such as chat bot, might let many people to concern about the
fear of being replaced [8]. However, the existing of Al here
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means helping people in their works as well as improving
their work performances. For example, by using machine
learning techniques, human resource recruiters can be able
to select the right employees from many talent profiles in the
massive selective job platforms.

The term artificial intelligencel (AI) started in the 1950s,
which tried to build a machine to mimic people’s thinking.
By that time, the development of Al is wide with the abili-
ties of deep learning, problem solving, recognizing etc. Ma-
chine learning is a main field of Al in which people can
teach the machine (computer) doing. According to [6,7],
machine learning can be applied widely in alternative areas
because it can create outcomes from diverse domains. Ma-
chine learning going with Al technologies also offers many
significant opportunities and challenges to organizations.
For example, it might change an organizational structure
such as the capacity to constrain, complement, or substitute
for humans at work [13]. These changes might shift the
management from the exclusive domain of humans to a new
method of management and it requires the development of a
combination between machine working (with Al) and hu-
man beings in new ways to establish a new method of work,
or new forms of work in the company [1, 2, 11].

In Vietnam, not many Vietnamese companies have used
this advantage of Al particular machine learning techniques
because of the expensive system installation. However,
nowadays, the cost of SaaS (software as a Service) can help
the company cut down the cost of system deployment.
Therefore, Vietnamese companies have a chance to apply
the advantage of innovation of Technology such as machine
learning in their business, in particular to human resource
management. The research objective here is applying the ad-
vantage of machine learning techniques in human work’s
performance evaluation sector by using the framework of
work’s performance evaluation system with machine learn-
ing techniques such as clustering. This is because the ma-
chine techniques can ensure the performance evaluation sys-
tem to perform independently without the involvement of
people outside the system. This leads the system becoming a
transparent, fairness, and trusted evaluation one.



II. LITERATURE REVIEW
A. The challenges to human resource management in
Vietnamese companies

In general, the use of human resources with machine
learning can be seen as the transformation of human resource
services with the help of using Al to support the decisions in
employees’ works.

Vietnam ranked the 48" over 100 for the structure of
production as well as the 53" over 100 with factors leading to
production according to WEF [3], in 2018.

On the side of human resources, Vietnam also only stops
at 70th position, in which the indicators of highly skilled labor
and university quality are also low (ranking 81st and 75th
respectively). In the ASEAN region, in terms of innovation
technology and human resources rankings, Vietnam ranks
behind Malaysia (with ratings of 23 and 21 respectively),
Thailand (41 and 53), and the Philippines (59 and 66).
Although information technology in Vietnam has significant
growth nowadays, the requirements of training high quality
human resources who are adaptable to the innovation are
necessary.

The inevitable trend of the 4.0 technology revolution will
impact the supply and demand of labor as well as the shift in
labor resource structure. In the process of transforming labor
structure, improving the quality of human resources is urgent
[4], [18]. According to [14], [15] the opportunities and
challenges that Vietnam faces in the Fourth Industrial
Revolution are: Vietnam has a dynamic economy and a young
population, so it is easy to access new technologies of the
Fourth Industrial Revolution; The large market size and
relationships with many countries around the world are good
conditions for the production and exchange of goods.
However, Vietnam has not yet met the high-quality labor
force. Besides that, the phenomenon of brain drain is
happening. This is because of the policy of attracting talent
from International companies and the free labor movement in
the ASEAN region. This phenomenon makes the labor force
in Vietnam increasingly in shortage.

Here is a context in the Vietnamese labor market. In Fig. 1,
the total of employed workers is 53.61 millions in alternative
employment status. This takes up half the proportion of the
Vietnamese population (over 98 millions).
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Fig. 1: The number of workers with employment status in Vietnam in 2020,
(in millions)
(Source(s): General Statistics Office of Vietnam; Statista, 2021)

In Fig. 2, the rate of workers in rural areas is more
than double that of urban. This is appropriate to the Vietnam
population characteristics of an agricultural country.
However, there is not much of a difference between rural
labor and urban labor.
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Fig 2: Monthly salary for workers and employees in Vietnam by area (on
average) in 2019
(Source(s): General Statistics Office of Vietnam; Statista, 2021)
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Fig. 3: Monthly salary for workers and employees by economic sector
and unit in Vietnam (on average) in 2019.
(Source(s): General Statistics Office of Vietnam; Statista, 2021)

According to Fig. 3, the highest rate of monthly salary
belongs to foreign investment companies. There is not much
different salary payment between private and state sectors.
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Fig. 4: Unemployment rate in Vietnam from 1999 to 2020.
(Source(s): General Statistics Office of Vietnam; Statista, 2021)

The unemployment rate in Vietnam is fluctuant. The
unemployment rate is up from 2018 to now. This might be the
unexpected impact of COVID-19 pandemic.

Almost all Vietnamese enterprises in Vietnam are small
and medium-sized (SMEs). Their companies contribute to
society by creating jobs for workers. For example, they create
more than 500,000 employees every year, and hire about 50%
social workers. They contribute to the nation over 40% of
GDP every year [20]. However, there are very few small and
medium enterprises that have long-term human resource
planning. According to statistics [20], almost all the
recruitment from investigated enterprises is based on the
replacement of workers. In these recruitment, there is about
15% of replacements with the changes of many factors such
as science, technology, new requirements of products and
services, capital scale, etc.

In Vietnam, in many companies, the number of demanding
planned labor shortages is calculated by each department in
the companies. This is based on the current workload and
normally done without the participation of the human
resources department. In these companies the functions of the
human resource management department are receiving labor
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demanding from other departments and conducting
recruitment. Therefore, to make a prediction of the forecast of
human resources for further years is not interested or paid
attention in Vietnamese companies in particular small or
medium companies.

Job analysis

The brief detail of job analysis or description is only done
in medium enterprises with a size of 50 employees or more.
There is no common job description form. But the general
template for drafting job descriptions can be as: Job title;
Name of the department in charge of the job; Supervisor's
name; Brief description of the job; Standards for getting the
job done; etc. There is no existing job analysis. It is only
conducted when there is a vacancy in the enterprise. There are
a few companies, who have used a process to build job
analysis, whereas many others do this by individual staff in
the human resources department.

Recruitment

Vietnamese enterprises usually use two resources for
recruitment. Firstly, the employees are recruited from internal
recruitment sources. When the recruitment is carried out, the
administration department will send an announcement to
other departments or to the board of the enterprise system.
Each department will consider the individual who is able to
take on the job. Then, the company's departments will inform
the administration department about the candidate.

Secondly, the employee can be recruited from outside.
Currently, the recruitment through job agencies is still very
limited. In fact, there are not many professional agencies who
can assure the quality of the human resources for enterprises.
The job agencies now operate their activities as the job
exchange market. The sources from training institutions and
the mass media are part of ensuring that businesses hire the
right people for the right jobs. This form is usually used with
enterprises having 50 employees or more. The common
method of recruitment is announcements which are made via
the Internet and newspapers. According to statistics [20],
there are about 25% of enterprises recruiting through these
mass media. This rate reflects the low rate of using technology
in recruiting compared to other countries such as Asian
countries.

Depending on the level of awareness and management, the
effectiveness of the recruitment process is normally not
evaluated. So, there is not a professional process of
recruitment in Vietnamese companies.

Performance evaluation

Many Vietnamese companies use the scoring method to
evaluate staff’s performance. However, this evaluation is
based on individual manager or manager board rather than
basing on job descriptions. The assessment to workers’
managers is not performed by employees in Vietnamese
companies. This might reduce the opposite points of
evaluation works. As a result, this might cause the
disadvantages of innovation in companies’ managers.
Training skills

There are not many enterprises having the strategy plan of
training for their workers. They seem to focus on training the
senior managers and experts. The lower workers such as
technicians and workers have to train or improve their skills

by themselves. Besides that, many Vietnamese currently have
not got a complete salary payment regulation for their
employees
To sum up, the efficiency of management in human resources
in Vietnamese companies is quite low. This needs to improve
to update and meet the rapidly developing economy. To deal
with this, the human resource management needs to be
focused on as well as interested in Vietnamese companies in
order to make an effective use of the labor resources in the
enterprise.
B. Machine Learning in Human Resource management
Compared to other fields in economical society, human
resources seems to be slower applying with machine learning
or artificial intelligence (Al) than the other. However, if it can
be used, the results are significant. For example, the use of
machine learning techniques can predict employee
contributions via KPI (Key Performance Indicator) or using
machine learning in the recruitment process in the companies.
The improvements of machine learning such as in natural
language processing contribute impressive applications. For
example, intelligent chat bots which can handle some HR
functions. Some companies use machine learning as
intelligent assistants to support users in scheduling, project
development planning or general communications instead of
traditional methods [12], [9], [10].
Some human resource functions can be used with the help of
machine learning are [17]:

o Create a schedule to make the interviews, group
meetings in the system. Sometimes, the function
might be a host of HR tasks in general.

Produce a report on analytics related to HR data
Rationalize workflows

Enhance recruitment process

Minimize the staff movement

Train individually plan

Monitor the cooperation and assessment

e Improve rewards and recognition programs
According to [5], the applicant of using machine learning in
human resource is tracking and assessment. It has been
recorded as the top list in machine learning applications, in
particular it can work well with companies having high
volumes of applicants. The machine learning techniques can
help human resource staffs to hire new candidates
by tracking their journey from starting job applying
application to the interview process. The machine learning
tools also can help to arrange the process of getting
streamlined feedback to applicants. There are some free and
open-source applications for users can be seen as [16]:

e Fresh-team: this software is used with a small
number of employees as well as alternative
companies.

o Open-CATS: It is usually used with technical firms.
It is used as software for customization and systems
integration.

e Job-Score: It uses for regulated industries which can
check the background within ATS software

o Home-base: This software is usually used for
restaurants and retailers. It focuses on finding hourly
workers.
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Al in particular with machine learning can boost individual
skill management and development via workers’ self-training
application. For example Workday ([19] — an enterprise cloud
applications for finance and human resources ) can be seen as
a recommendation of building personalized training. The
company’s needs, market trends, and employee specifics are
the main factors of building the application.

II. PROPOSED WORK

The goal of human resource analytics is improving the
human resource units in alternative departments in the
company in order to achieve outcomes overall. The use of
machine learning techniques might help to category the
employees to improve their works as well as their promotions.
KPI (Key Performance Indicator) is a term of job performance
evaluation index. The machine learning techniques can be
seen as a tool used with data, ratios, quantitative indicators for
measurement of work for employees. Therefore, the KPI
reflects the performance of organizations or functions or
individuals.

In general, the use of KPIs for human resource
management activities contributes to businesses and
employees’ sides. The supporting issues can be seen as:

e For the company: Monitor employee performance
intuitively, transparently, accurately as well as
propose appropriate salary, reward and discipline
regimes. It can improve the efficiency of the
acceptance work process. It ensures goals and
visions can be completed as company expectations.

e For employees: Understand the level of completion
of the work compared to the set goals. It is a tool to
motivate working to achieve the goal. It can detect
defects if the task is behind schedule for timely
improvement.

The framework of using machine learning in HRM can
be seen in Fig. 5. The steps as follows:
Step 1: KPI builder:

In this step, the company defines the persons, who
have responsibilities for building employees’ KPI. There are
two methods to perform as:

e The functional departments directly build the KPIs
system for positions of individuals in that
department. For this, the human resource
management team plays a supporting role as well as
providing guidance to ensure KPIs comply with the
company’s rules/policies. The advantages of this
method is that KPIs will be highly feasible and
clearly show the functions and tasks of the
department. However, if the department sets its own
goals, there will often be a situation of lack of
objectivity or sometimes the setting goals are too
low. So, if a company uses this method, it is
necessary to have the assessment and evaluation of
the human resources team and senior management
team.

e The human resources department or senior
management team provides a set of KPIs for other
departments in the company. Unlike the above
method, it will ensure the objectivity and science of
the method. However, the given KPIs may not be
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realistic or not properly represent the functions and

duties of the department. To overcome this, the KPIs

system, after being built, needs to be appraised and

evaluated by functional departments in the company.
Framework of using machine learning techniques in KPI
assessment can be seen as the Fig. 5:

1.KPIbuilders 4 Individual

3. SMART
(managers. :> 2.KPIs |:> check — KPI |:>5.Pmmotions
X : in.
staffs. .. Indicators e Evaluation
A cycle process — L
Machine learning
Techniques

Fig. 5: Framework of using ML in HRM.
Step 2: KPI Indicators:
In this step the Indicators will be created basing on
the following factors:

e Business vision: here the general tasks and
objectives are shown clearly in order to achieve the
business goals.

e At each general task, the details of sub-tasks or sub-
objectives are divided. These are KPI indexes.

e From each KPI index, the descriptions of individual
tasks are written for each position in the functional
department. These tasks are also the requirements
for individuals in the evaluation stage.

Step 3: SMART checking:

After building KPIs indicators which are agreed with the
functional department, the SMART criteria should be used to
evaluate the tasks. The meaning of SMART can be seen as
follows:

S — Specific: Specific goal
M — Measurable: Measurable goal
A — Attainable: The goal is achievable
R — Relevant: Realistic Goals
e T -—Time bound: A goal with a specific deadline

SMART in here means that the task can be reached to a
detailed objective. In general, it can be used to measure the
company’s goals. The goal in KPIs indicator is achievable,
realistic, and having a specific deadline. The KPIs should be
built to satisfy the SMART criteria because they adversely
affect the evaluation as well as the human resource
management system. In case, the business goal in KPIs is not
to clarify clearly the criteria (in specific indicator), it will be
difficult for employees to do their jobs in order to achieve the
desired work efficiency. Additionally, the indicators of KPIs
should be measurable because the performance consequence
has to be meaningful. Thirdly, the KPIs are not achievable or
unrealistic, that means the employees cannot achieve their
KPIS despite their best efforts. In other words, the KPIs have
a very high goal so that the employees can not reach. As a
result, employees might feel to be not happy to work and this
affects psychologically and causes fatigue. Lastly, the KPIs
should have specific deadlines (in Time-bound). This helps
employees know the time to complete their work. Conversely,
the system will be difficult to control what the employee’s
doing.
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Step 4: Individual KPI Evaluation:

Once the companies have their own KPIs for each
department and job position, it's time to apply the KPIs system
into management of both human resources and productivity.
As KPIs have been defined based on measurable criteria,
there is certainly a specific evaluation method for each KPI
item.

Also at this step, the automatic machine learning techniques
such as clustering algorithms are used to categorize workers
into alternative groups. Some techniques are used here such
as K-means cluster or Association rules which divide
individual KPIs into exactly, unbiased groups based on their
achievements (individual KPIs).

Clustering techniques usually are used to partition data into
groups, or clusters. The group data objects in the same
clusters will have many characteristics more than other
groups in other clusters. There are many methods to define
the number of clusters. Here, a number of clusters can be
taken from users before going to the learning process. This
depends on companies’ decision of dividing how many
groups of KPI’s evaluate their workers. In general, evaluation
of individual KPI can be divided into 3 main groups as
follows:

e Group 1: takes less time, less impact

e  Group 2: takes little time to implement and a little
affects the overall goal; OR/AND takes a long time
to implement, has little impact on the overall goal.

e Group 3: takes a long time to implement, greatly
affects the overall goal.

The main steps in machine learning techniques as follows:

e 4.1. Step 1. Choose the number of clusters K
(normally K=3 for example)

e 4.2, Step 2: Select K random points from the data as
centroids

For example, we randomly select the centroid for each
cluster (K=3).

e 4.3. Step 3: Assign points to the closest cluster
centroid by calculating the Euclidean distance. This
means whenever we initialize the centroids, the
points in attribute spaces will be arranged into
different areas where each point is assigned to the
closest cluster centroid. In Fig. 7, the sample points
will be assigned to 3 clusters according to closest
distance from them to the centroid. We have
temporary three clusters according to three colors
and shapes.

KPIl
Fig. 6: Choose 3 centroids in KPI dimensional space.
e 4.4. Step 4: Re-compute the centroids of newly
formed clusters. This step is to compute the centroids

of newly formed clusters. For example, new
centroids are found (see in Fig. 7).

ol1® -2

KPI2 { ] ® -

KPIL

Fig. 7: Re-calculated centroids in KPI dimensional space
e 4.5, Step 5: Repeat steps 3 and 4.
At the end of the learning process, the clusters are collected
(see in Fig. 8).

KPIn

KPI2

KPI1
Fig. 8: Three clusters (groups) of KPIs in the system

The outputs of using machine learning techniques are the
detail groups which contain individual KPIs values. Based on
companies’ policies e.g. the importance effects to the business
goal, the weights might be applied at each group. For
example, group 1 contributes 20% of weights; group 2: 30%
and group 3 as 50%.

Step 5: Promotions:

Based on the individual achievements in step 4, the
companies will build alternative salary and bonus levels. In
general, there is a meeting to evaluate the work results
between the manager board, human resource teams, and
employees.

The KPIs usually are adjusted occasionally in companies for
achieving the optimization ones. In general, the KPIs system
can be applied to a company's policies of promotions for a
year at least.

111 DISCUSSIONS

Artificial Intelligence, nowadays, has been applied in many
fields of human resources. The human resource management
system using Al in particular machine learning techniques
which can help the companies to find the right candidates,
manage the assessments, give offers, and manage employee
careers and exits. Before machine learning was used, human
resources used to manage data in a manual and semi-
automated manner. It causes difficulty in managing human
resources. However, with the development of social networks
as well as the eruption of information, all of the above needs
to be done in a short period of time. Therefore, a human
resource with the help of technology such as machine learning
should be used. This can help the companies’ manager board
to quickly monitor, manage, and deliver their human resource
efficiently because the data would quickly become irrelevant
and out of date.

Vietnam has not got the needed skill labor to meet the high-
quality labor force although Vietnam has a young-age
population. Not many Vietnamese companies concentrate on
developing long term human resource planning. If the
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individual workers’ performance is evaluated regularly, there
will be a further labor picture for companies in the labor force.
It can help companies to have an overview of the needed
workforce in the future. From there they can be proactive in
restructuring labor, arranging and organizing personnel as
well as having a plan to recruit personnel.

In the 4.0" technology revolution era, the companies’
leaders prefer to manage their employees via data-driven
performance management. It can help them to concentrate on
the current work information as well as the reviewing of
employees’ performances. Before making decisions about
individual workers’ promotions there is a need for employees
to collaborate with companies’ leaders. To evaluate workers
fairly and unbiasedly without interference by human effects,
Al in particular machine learning techniques should be
applied. The benefits of using machine learning in human
resource performance management system can be seen as
follows:

e Centre Information: Using this system to ensure
that all the information has been stored in one single
domain (normally in company’s servers). The
information or employee data can help companies
and related parties can evaluate employee
performance or/and share with the others at any time.

e Extract information at the real-time analysis: The
information system can help the companies extract
employees’ KPI information in real-time via its
analysis tools. Therefore, the system might help to
improve overall employees’ performance.

e Eliminate any form of psychological bias: As
using machine learning techniques, the evaluation
individual KPI performance is performed
automatically. This means that no one can interfere
with the system. The clustering of individual
workers’ performance results will be done without
the intervention of any individual outside the system.
The machine learning techniques ensure that the
similar performance results will belong to the same
group of promotions.

Iv. CONCLUSIONS AND FUTURE WORK

There is no denying the great influence of Al, especially
machine learning, in the human resource management field.
Many companies have not yet applied modern human
resource management methods, partly due to a lack of
implementers, and partly due to prioritizing investment in the
production and business system, which has consumed a lot of
time and efforts of enterprises. Moreover, it also depends on
the level of managers, who might be better at technical
company’s operations than personal management. In order to
keep up with the trend of applying modern techniques of the
Industry 4.0 era, companies should invest appropriately in
human resource management, in which the factor of assessing
human quality through KPIs is a core. That will promote the
adaptability of human resources, increase competitiveness
within the company itself, and create human strength
throughout the company.

In this paper, the framework for the HRM information
system has been proposed. It can be seen as the general steps
for using machine learning techniques in HRM. For future
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work, this framework needs to be used and evaluated with the
KPI real data from a company in order to show the advantage
of using machine learning such as clustering techniques. To
improve the disadvantage of clustering techniques on difficult
explanations of results, another technique such as association
rules also should be performed.
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