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The innovative development of an enterprise is a necessary factor for its long-term development, and science and technology is a
necessary driving force for its development. An effective management of human resources management will find more high-
quality talent, and it will also be efficient management of the enterprise staff. The efficiency of the traditional human resource
management is relatively low; the approach will produce larger errors for the enterprise. This study combines the Hadoop
distributed platform and big data technology to conduct a decision recommendation research on the relevant factors of human
resource management. In this study, the decision tree is used to classify the data related to human resource management. The data
feature of human resource will be predicted by the neural network method, and human resource managers will refer to the
prediction data from the output layer of neural network. Human resource managers will make corresponding decisions and
recommendations. The research results show that Hadoop technology and big data technology have better accuracy in human
resource management recommendation system, which contains ConvLSTM method and decision tree method in this study. The
maximum prediction error of the ConvLSTM algorithm in predicting the relevant factors of the human resource decision-making
system is only 2.67%, and this part of the error comes from the employee-job matching index. The smallest forecast is only 1.98%.

1. Introduction

At present, the development of the global economy has
entered a relatively rapid period. The current economy is
different from the previous economic development model
[1]. The modern economic development model has pre-
sented a globalized and innovative development model,
which requires the participation of more technical and in-
novative talents [2, 3]. At the same time, the development of
the enterprise economy also presents a globalized devel-
opment model, which requires the introduction of more
comprehensive talents [4]. The development of enterprise is
related to products quality, and it is also related to decision-
making and employees. An enterprise from the top man-
agement to the technical staff can have a better technology
and professionalism, which is more conducive to the de-
velopment of the enterprise. The technology and quality of

staff depend on the recruitment and management of human
resource managers. Human resource is an important part of
the enterprise; it will directly communicate with employees
and even top managers of the industry and output per-
formance [5, 6]. Therefore, an enterprise development not
only needs to pursue the enterprise product quality as well as
the enterprise performance, but also needs to carry on the
enterprise culture; this has manifested the enterprise re-
garding the staff attention and the support [7]. For the
economic globalization, enterprises need to do a good
balance between human resources and performance man-
agement, which is conducive to the long-term development
of enterprises.

Human resource management involves many aspects; it
will involve staff recruitment [8, 9], staff performance
management, and reward and punishment measures, and so
on. Human resource management is a complex task,
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especially in the recruitment and management of employees.
To a certain extent, the development speed of an enterprise
also depends on the level of employee performance and
employee satisfaction [10, 11]. In the rapid development of
science and technology today, automation has slowly
replaced the artificial way, which requires the staff to have a
better technical level and higher scientific literacy. The staff
who have a better technical level and higher scientific literacy
can improve the speed of enterprise operation and long-term
development of stability [12]. The development of modern
enterprises has broken the model of traditional enterprise
development, and it needs to pay more attention to the life
and satisfaction of employees. Only by improving the rel-
evant treatment of employees, it will stimulate their en-
gagement and enthusiasm for work. Likewise, it is a complex
task for the human resource management department to
find the employees who are suitable for the job nature of the
company among many people [13]. Human resource
managers not only need to recruit high-quality employees,
but they also need to deal with daily reward and punishment
measures and management measures, which requires hu-
man resource managers to maximize the enthusiasm of
employees. Today is an era of data; it will generate a lot of
cumbersome data no matter in which industry. Human
resource managers will also face a lot of cumbersome data. If
they only rely on their experience to process these data, it
will consume a lot of time and material resources [14, 15]. At
the same time, there will be many mistakes and inevitable
human factors in this way of human resources, which will
affect the related work of the human resource management
department. In the long run, it also affects the well-func-
tioning and long-term development of the business. The
advantage of big data technology is to deal with tedious data.
It believes that big data technology will bring new directions
and methods to the development of human resources.

Big data technology has been successfully applied in
many fields. It can not only perform efficient classification
tasks on massive data of research objects, but also find a
nonlinear mapping relationship from these tedious data.
These nonlinear mapping relationships are a relationship
that is difficult to discover by manual methods or empirical
formulas [16, 17]. With the development of big data tech-
nology, it has emerging methods such as deep learning and
reinforcement learning. Deep learning allows for deeper
network layers, which provides technical support for pre-
diction and classification tasks on larger datasets. Rein-
forcement learning is an environment-dependent learning
algorithm that can make real-time adjustments in response
to changes in the environment. Big data technology can
already be applied to most of the current research fields.
Human resource management will involve many factors;
there are complex relationships between these factors; big
data technology will be a good mapping between these
human resources data. At the same time, the big data
technology will make the corresponding forecast to these
human resources data, which is a valuable research and task
for the enterprise human resources manager [18, 19]. Big
data technology can better handle nonlinear high-dimen-
sional data, and it mainly includes supervised learning and
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unsupervised learning methods. The ConvLSTM algorithm
is also a supervised learning algorithm in big data tech-
nology. The Hadoop distributed platform takes the com-
puter system and the Internet as the basic platform, and it
will realize the sharing and transmission of data. It will share
different data and cases, and it has great use value in different
fields.

This research mainly uses the Hadoop distributed
platform and big data technology to study the decision-
making method and recommendation system of human
resources. This research is divided into five parts. The first
part mainly explains the problems of human resource
management and the advantages of big data technology in
human resource management. The second part mainly in-
troduces the research status and defects of human resource
management. The third part introduces the method and
process of Hadoop distributed platform and big data
technology application in human resource recommendation
and decision-making system. The fourth part mainly in-
troduces the feasibility and accuracy of the application of big
data technology in human resource management recom-
mendation and decision-making system. Section 4 dem-
onstrates the accuracy and feasibility of the ConvLSTM
algorithm in human resource decision-making systems
using linear correlation coefficients, average errors, and
prediction scatterplots. The fifth part mainly summarizes the
related human resources research, which mainly summa-
rizes the defects of human resources and the research of this

paper.

2. Related Work

Human resource management will have an important im-
pact on the long-term development and marketing of en-
terprises. Reasonable allocation of human resources is the
key to the success of an enterprise, and many researchers
have carried out a lot of research on the related work of
human resources. Zheng and Ma [20] believed that human
resource management planning is important for human
resource management work, it can predict the needs of
human resources, and it can also promote the long-term
strategic development of enterprises. They used the self-
organizing map SOM artificial neural network method to
predict the relationship between various factors of human
resource management and personnel needs. They also
verified the feasibility and accuracy of this method through
the actual data of the enterprise, which can well meet the
forecasting needs of human resources. Many researchers
have also used neural network technology to fully study the
relevant factors in human resource management, and it has
also achieved good research results. Lin et al. [21] believed
that the traditional human resource model can no longer
meet the development model and requirements of today
enterprises. In order to improve human resource manage-
ment and job matching, they used an autoencoder neural
network method and cloud computing to study the rela-
tionship between human resources and job matching. The
research results show that this method can improve the
employees-job matching index, and it is also beneficial to
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improve the efficiency of human resource managers. The
reasonable human resource management method is sig-
nificance to the diversification of the economy and society.
Shi and Li [22] found that there are irregularities in the
human resource management team and differences in the
balance of talent quality, which affect the development of the
enterprise. They built a recurrent neural network RNN to
study the relationship between human resources and en-
terprise development. This model fully considers the rela-
tionship between employee-job matching and the balanced
development of enterprises. The results of this study show
that this method can significantly improve the job match and
work efficiency of employees. Liu et al. [23] found that
individual differences and the recommendation process of
employees will affect the management of human resources,
and they proposed a data mining human resources rec-
ommendation algorithm to solve this problem. The positive
matrix factorization (PMF) model is used to deal with
implicit HR data and similarity data. They also used neural
network methods and weight-based recommendation al-
gorithms for comparison and validation. The research re-
sults show that the information that this recommendation
algorithm can process will contain more human resource
information and the human resource information span is
larger than other algorithms. Dai et al. [24] believed that the
rational allocation of human resources and the management
of human resources is a complex task. They used the Petri
net allocation model of neural network method to study the
characteristics of human resource scheduling process and
human resource mobility. The results of this study show that
the neural network model has an accuracy of 78.85% in the
process of predicting human resources factors. At the same
time, they suggested that this model should be applied in the
human resource management of small and medium-sized
enterprises as much as possible. Zeng and Qi [25] concluded
that human resources are the cornerstone of business op-
erations. They used the method of Internet+ artificial in-
telligence to study the defects of human resources, and they
also used the fog computing model to establish the optimal
human resources allocation model. The research results
show that the operation efliciency index of the company is
above 0.8. Through this model, the matching degree of
personnel and positions has reached more than 50%. This
method is feasible in human resource management. Zhao
etal. [26] believed that the market competition of enterprises
has transformed into the competition of talents, which
shows the importance of human resources. This study di-
vides human resource management objectives into two
evaluation indicators: comprehensive and professional. It
adopts the fuzzy comprehensive evaluation method to an-
alyze the human resource management system of enter-
prises. From the above literature review, it can be seen that
many methods have been adopted in the field of human
resources, including neural networks and machine learning
methods. However, they are rarely studied for HR decision-
making by using ConvLSTM method and Hadoop dis-
tributed platform. The ConvLSTM algorithm can better
extract the time characteristics of human resource man-
agement decision-making systems. Traditional big data

technology hardly considers the time characteristics of
human resource decision-making management, which is
also the innovation of this research. This study uses
ConvLSTM to analyze the influencing factors of human
resources, which will accurately provide effective recom-
mendations and decisions for human resources. The Hadoop
distributed framework can provide a good computing and
storage platform for the training and testing process of
ConvLSTM.

3. An Application of Hadoop Distributed
Platform and Big Data Technology in Human
Resource Recommendation

3.1. The Introduction to Big Data Methods. Big data tech-
nology can well fit the nonlinear relationship between
complex data, which requires a good distribution of weights
and biases [27, 28]. Big data technology has also been well
applied in many fields; it can fit the nonlinear relationship
between unknown data efficiently and quickly [29, 30]. The
data of human resources employee performance and em-
ployee promotion have complex characteristics, which
cannot be discovered by human resource managers through
experience or professional knowledge, which requires the
role of big data technology. Not only can big data technology
effectively classify different influencing factors of human
resources, but these classified data represent different human
resources characteristics [31]. The data of human resources
also have complex relationships; it is difficult to distinguish
these characteristics by human resource managers [32]. Big
data technology can also well complete the recommendation
and decision-making scheme of human resources through
neural network or machine learning and other methods.
ConvLSTM is quite different from other big data technol-
ogies. Its main advantage is that it can better extract the
temporal features of human resource decision-making
systems. There is a relatively obvious time correlation in the
human resource decision-making system.

3.2. The Introduction to Hadoop Distributed Platform and
ConvLSTM Algorithm. Hadoop is a distributed platform,
and its cluster capability can improve computing and storage
capabilities, which is a valuable platform for operations with
large amounts of data. The two core parts of the Hadoop
distributed platform are HDFES and MapReduce. HDFS can
provide storage for massive data, and MapReduce provides
computing for massive data, and the efficient computing and
storage capabilities of Hadoop can be performed between
them. In order to make more effective use of Hadoop
clustering capabilities and big data technology, this study
organically integrates these methods. Figure 1 shows the
application scheme of Hadoop distributed platform and big
data technology in human resource recommendation and
decision-making system. The Hadoop distributed platform
can provide more data for the human resource decision-
making system, and it realizes the information sharing of the
human resource decision-making system. It can further
provide more successful case data for the ConvLSTM
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FiGure 1: The application process of Hadoop platform and big data in human resource decision-making system.

algorithm. First of all, this research will collect data from the
Hadoop distributed platform. These HR-related factor data
will be effectively classified using the decision tree method.
This is because the collected HR-related data has a certain
degree of confusion, which is not conducive to neural
network methods for decision-making and recommenda-
tion. The classified data will be input into the ConvLSTM
neural network system for prediction. The classification of
human resource data and the processing of reccommendation
prediction will be calculated and stored in the Hadoop
distributed system. When it collects data through the
Hadoop distributed platform, there will be data confusion,
which is not good for the prediction of the ConvLSTM
algorithm, which requires the classification of different types
of HR-related factors. Decision trees can be effectively
classified according to the distance relationship of features.

The relevant influencing factors of human resources are
not only strong correlation between data, but also a certain
time correlation between them. If only the convolutional
neural network is used to extract the features of the data, this
may cause inaccuracy of the data prediction. The human
resource decision-making and recommendation system in
this study mainly uses the ConvLSTM neural network to
make predictions on relevant data, and these output data will
help human resource managers make decisions and refer to
them. Figure 2 shows the detailed calculation process of the
ConvLSTM neural network. It can be seen that ConvLSTM
method is related to the process of LSTM, but it can handle
convolution operations. This is because the dot product
operation of LSTM has been converted into convolution
operation, which allows the ConvLSTM to handle feature
extraction tasks. After the data of human resource decision-
related factors passes through the decision tree, it will be di-
vided into three different types of data. These data will be input
into the ConvLSTM algorithm in the form of time series, which
will use the sliding window to determine the corresponding
label data. The learning rate used in this study is 0.0001, which
will speed up the training convergence. The number of network
layers of ConvLSTM is set to 4. The number of parameters of
the fully connected layer is set to 256.

It is similar to the LSTM method, the ConvLSTM
method also contains many gates of computation, and it can

also handle time-dependent features. Equation (1) shows the
calculation method of the input gate, which not only needs
to input the current state information, but also needs to
input the useful information of the historical state. Equation
(2) shows the calculation process of the forget gate, which is
a more critical process. It needs to forget and filter some
historical state information according to the distribution of
weights.

it = U(Wxi *xt+Whi *ht—l +Wci°Ct71 +bi) (1)

ft=0(fo*xt+th*ht71+ch°Ct71+bf>. (2)

Equation (3) shows the calculation process of the
memory gate.

C,=f°oCy+i, o ELUW, % x,+ Wy % h_; +b). (3)

Equation (4) shows the calculation method of the output
gate, which not only needs to output the predicted value of
the current state, but also needs to output the predicted value
of the historical state information. Equation (5) shows the
operation of the output value through the activation func-
tion, which nonlinearizes the output value.

0, =0(Wy,xx,+ W, %h_;+W_oC,+b,), (4)

h, = 0, ELU (C,). (5)

In the calculation process of ConvLSTM, the calculation
of weight and bias will involve the process of derivation.
Equations (6) and (7) show the calculation method of weight
and bias.

OE
Awﬁ =-N m, (6)
0Eo
Au;j = -1 E (7)

3.3. The Introduction to the Process of Human Resources Data
Processing. In this study, it mainly studies the impact of



Mathematical Problems in Engineering

cM

c(n
Wieep T £T)

Output

input

FIGURE 2: The detailed calculation process of ConvLSTM in human resource system.

three indicators of employee performance, employee pro-
motion, and employee-job match index on human resource
decision-making and recommendation systems. These three
factors are also important factors in the decision-making
process of human resources. At the same time, the data of the
three human resources influencing factors collected in this
study will be processed and classified. The classification
process of the data will take the form of a decision tree.
Figure 3 shows the classification process of the decision tree
method in the three-factor data of human resources. The
decision tree will be branch by the weights and bias, and
branches will be customized by the user. The number of
branches N =3 was used in this study. And each branch will
contain 4 different influencing factors. The datasets of hu-
man resource will be output by the decision tree algorithm,
which can automatically perform the tasks of data operations
and human resource data classification. This method is more
efficient and it can save a lot of time. In Figure 3, the red line
represents a feedback mechanism. The prediction results of
the related factors of human resources in this study will also
be fed back to the Hadoop distributed platform as a data,
which will continuously improve the database of human
resources management.

In a decision tree approach, it will have many different
metrics to evaluate. Entropy is a relatively common evalu-
ation index, and equation (8) shows the calculation process
of entropy.

Z| z| |Cz ®)

HO == 158 pr

Equation (9) shows the calculation process of condi-

tional entropy, which is a calculated value of entropy under

certain constraints. In the calculation process of human

resource data, it will involve three variables for related

classification processing, and it will use conditional entropy
for related evaluation.

n C
H(D/A) = Z%H(Dj). %)
=1 |D

Information gain is also an evaluation index used by
decision trees, which is different from the calculation process
of entropy. Equation (10) shows how the information gain is
calculated.

g(D,A)

gr(D)A) = HA(D)

(10)

Among the different approaches to big data, error is one
that is often mentioned. It will calculate the error between
the actual value and the predicted value, and it will also affect
the direction of gradient descent. The mean square error is a
common error calculation method, and equation (11) shows
the calculation process of the mean square error.

55

=1

(11)

Before using the decision tree to process the relevant data
of human resources influencing factors, the data pre-
processing process is a process that must be passed. It re-
quires data preprocessing operations no matter what kind of
research object and different research algorithms are used.
This is because datasets tend to vary widely in both fea-
tures and magnitude of data. In order to better use the
neural network method, data preprocessing is a process
that this research goes through. In this study, the data on
the influencing factors of human resources will be nor-
malized, and the data of human resource-related factors
are processed into Gaussian distribution data, which will
be in the interval 0 to 1. It will facilitate the operation of
weights and convolution. Data preprocessing is beneficial
to improve the convergence of the learning process.
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FIGURE 3: The human resource data classification process using decision tree method and Hadoop.

4. Result Analysis and Discussion

The human resource data selected in this study come from
the relevant human resource data of a chemical company in
Shandong. These data will include employee performance,
employee promotion, and other data. The factors of em-
ployee performance, employee promotion, and employee-
job matching index are important for human resource
management. This decision tree and neural network
methods were used to predict and classify human resources.
The output data will help human resource managers to make
decisions and recommend tasks. The first step is that the data
will be classified by a decision tree. Figure 4 shows the error
of classification results for the three influencing factors of
human resources. In general, the decision tree has rela-
tively high accuracy in classifying the three factors of
employee performance, employee promotion, and em-
ployee-job fit index. The largest classification error is only
2.67%, which is mainly due to the matching index between
employees and positions. Compared with the other two
human resource factors, the larger mutation results in a
larger error in the employee-position matching index.
And it also involves the level of employees themselves and
job changes. Therefore, this data of employee-job
matching index has high instability. The smallest classi-
fication error is only 1.98%, which is a completely ac-
ceptable error for human resource managers.

In this paper, it chooses three factors to evaluate the
accuracy of big data technology in human resource decision-
making and recommendation systems, where the three
factors include employee performance, employee promo-
tion, and employee-job fit index. Through the above re-
search, we can know that the matching index between
employees and positions has a high mutation. In order to
more intuitively understand the accuracy of the ConvLSTM
method in predicting the influencing factors of human
resources, this study separately analyzes the distribution
of the employee-job matching index. Figure 5 shows the
prediction of the employee-job matching index. It can be
seen that the predicted value of the employee-job
matching index is in good agreement with the actual
matching index within a one-month cycle, regardless of
the index value or the index change trend. At the same
time, it can be seen from Figure 5 that the employee-job
matching index has a large mutation over time, which is

2.67

0.0 0.6 1.2 1.8 24 3.0
Error

FIGURE 4: The classification errors of human resource influencing
factors data.
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FiGure 5: The prediction curves of employee-job match index by
ConvLSTM method.

difficult for neural networks to predict. However, when
the peak value of the employee-position matching index
and the change trend are relatively large, the neural
network method has a relatively good predictive ability.
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Such good predictive performance of ConvLSTM will
benefit human resource managers for efficient decision-
making and recommendation tasks. The difference be-
tween the predicted value and the actual value of the
employee-job matching index is relatively small within a
period.

The linear correlation coefficient is a function of y =x to
show the difference between the predicted value and the
actual value. Not only does it show how effectively the
predicted value differs from the actual value, it can also show
how the predicted value deviates from the actual value.
Figure 6 shows the linear correlation between the employee
and job match index. It can be clearly seen from Figure 6 that
there is a good linear correlation between the employee and
job matching index. Not only is it well distributed on both
sides of y =x, but these distances are also relatively close. At
the same time, the values of the employee-position matching
index are also relatively evenly distributed, which not only
shows that the neural network method has good prediction
performance, but also shows that the decision tree has
achieved high accuracy in classifying these data. The linear
correlation diagram further illustrates that the neural net-
work method can guide human resource managers to make
decisions about the matching index between employees and
positions.

Employee performance is one of the important factors
affecting the human resources of an enterprise. The main
task of human resource managers is to deal with the rela-
tionship between employee performance and enterprise
development. Effective prediction of employee performance
is also valuable work for human resource managers. Figure 7
shows the predicted data distribution of employee perfor-
mance through the ConvLSTM method. Overall, the pre-
diction error of employee performance is smaller than that
of the employee-job fit index. The yellow areas represent
places with large errors, and the red areas represent places
with small errors. It can be seen that the larger error occurs
at the beginning of the month, and the smaller error occurs
at the end of the month. This is mainly due to the close
relationship between the performance of employees at the
beginning of the month and the tasks of the enterprise,
which causes a large error. Overall, these errors are enough
for HR managers to trust for a one-month cycle.

Employee promotion will not only affect the motivation
of employees themselves, but also affect human resource
managers to make reasonable decisions. From a long-term
development point of view, it will affect the long-term de-
velopment of the enterprise. Therefore, the development of
employee promotion is more important for human re-
sources. Figure 8 shows the predicted distribution of em-
ployee promotions. From Figure 8, it can be seen that the
forecast errors of employee promotions are all within 2% in a
one-month period. The place where the error is higher
appears in the middle of the month, which may have a
greater relationship with the policy of the company or the
satisfaction and change of employees. Figure 9 more intu-
itively shows the average error of the three factors of human
resources. In general, this part of the error is acceptable, the
largest error is only 3.32%, and the smallest error is 1.92%.

Predict value

0'57 1 1 1 1 1
0.58 0.60 0.62 0.64 0.66 0.68

Real value

FIGURE 6: The predictive correlation distribution of employee-job
match index by ConvLSTM method.
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FiIGure 7: The prediction curves of staff performance by
ConvLSTM method.
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FIGURE 8: The prediction error of staff promotion.



3.5

2.8

2.1

1.4

Relative error (%)

0.7

0.0
1 2 3

Factor

FIGURE 9: The prediction errors of human resource influencing
factors.

For the management of human resources, whether it is
employee performance, employee-position matching index,
or employee promotion, the neural network method can well
match the actual data values. This can provide effective data
support for human resource managers.

5. Conclusions

Human resource management has always been an important
department of an enterprise. The factors of employee per-
formance, employee-job matching index, and employee
promotion in human resource management have complex
characteristics, and it is difficult for human resource man-
agers to find similarities and potential information. How-
ever, human resource data is more meaningful for enterprise
development and human resource decision-making and
recommendation. The similarities between these human
resource management data can be well fitted by big data
technology and Hadoop platform. Hadoop distributed
platform can provide an effective platform for the calcula-
tion and storage of big data methods, and big data tech-
nology can provide algorithm support for human resource
data processing, which is a valuable research.

The classification error of the decision tree method for
employee performance, employee promotion, and employee
and position matching index is all within 3%, and the largest
error is only 2.68%. ConvLSTM method can also fit the
relationship between these three factors and human re-
sources very well. All prediction errors are within 4%. For
the three influencing factors of human resource manage-
ment data, the employee-job matching index is the most
difficult data to predict, because the employee-job matching
index has a great relationship with the development of the
enterprise and time, and it has a large mutation. However,
the ConvLSTM method can also predict the changes and
peaks of the employee-job matching index well. Overall, big
data technology has good performance in human resource
forecasting, which is a valuable research for human resource
managers to make decisions and it can help them make
rational decisions.
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