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Abstract 
Big data technology plays a significant role in people's life, study and work. The 
application of big data in the field of management has entered a new period, and data 
processing is often involved in the work of management. This paper describes the use of 
big data neural network to predict human resource demand in the future, mainly from 
the current situation of human resource planning research overview, human resource 
demand conventional forecasting methods and why neural network is suitable for 
human resource demand forecasting research. This paper aims to better combine the 
research methods of big data business analysis and human resource management, 
expand the application direction of human resource management based on data analysis, 
and verify the feasibility of this method by designing models for fields not yet involved. 

Keywords 
Neural Network; Forecast; Human Resource Demand. 

1. Introduction 

Nowadays, with the continuous development and improvement of computer network 
technology, people are involved in massive data in their life, study and work. Big data 
technology has been widely applied in industry, agriculture, national defense, education and 
other fields in China, and some achievements have been made. Big data technology has 
accelerated to the direction of productivity platform evolution, so far, China's big data has 
emerged in health care, credit finance, smart tourism, film and television entertainment, e-
government and other fields, the implementation of the application of big data. In the era of 
new technological change, big data plays an important role in the process of business 
development. The application of big data technology in the process of enterprise development 
can improve the work efficiency of enterprises and play a technical support role in the 
competition between enterprises. The application of big data also poses new challenges to the 
effective management of enterprises, and the research in the field of management has entered 
a new period at this stage. Meanwhile, the academic circle has made new progress in the 
research on the application of human resource management in the context of big data.[1,2]. 

2. Overview of the Current Situation of Human Resource Planning 

Compared with some developed countries, The introduction of human resource planning 
theory in China is late, so the following two parts will be discussed: overview of domestic 
human resource planning research and foreign human resource planning research.[3]. 
The research status of human resource planning in China mainly focuses on theoretical 
research and empirical research. Focus on theoretical research results, experts in 2006 
between the enterprise strategy and human resource planning follow-up, to encourage, 
combined with three kinds of relations, and human resource planning process can be divided 
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into enterprise strategy, human resource environment analysis, human resource stock and 
forecast analysis, human resource planning scheme designing, planning, evaluation and control 
in five aspects. In 2011, and experts in detail elaborated the modern enterprise facing the 
survival environment, social, economic development, focus on the competency, dedication, 
employment relationship and cross-cultural management of employees, and form a human 
resource planning model. Focus on empirical research results, in 2013, experts suggest using 
questionnaire investigation, literature research, this paper adopts SWOT and porter five 
analysis, determine the company development direction in the transformation process, form 
match the actual company human resources planning. In 2014, some experts used linear 
regression to predict the demand based on the statistics of human resource data of 
organizations. Strengthening human resource planning is of great practical significance for 
improving the efficiency and competitiveness of Chinese enterprises. With the promotion and 
implementation of human resource planning, the competitiveness of Chinese enterprises will 
be greatly improved.[4]. 
As for the status quo of human resource planning research in foreign countries, foreign research 
is much ahead of domestic research development, and the research perspective of human 
resource planning in foreign countries is constantly expanding. Abroad, the theory of human 
resource planning research contents mainly around the development history of human 
resource planning ideas, concept, connotation, method details all aspects, such as various 
research perspectives of more and more new research achievements, the integration of human 
resources industry development trend and challenges, particularly in the diversified trend of 
human resource structure. The research on human resource planning in western developed 
countries is much more mature than that in China, and its breadth and depth have reached a 
larger scale.[3]. 

3. Conventional Forecasting Method of Human Resource Demand 

As for the forecasting methods of human resource demand, the methods involved in the field of 
human resources are mainly divided into qualitative forecasting methods and quantitative 
forecasting methods. Qualitative prediction methods mainly include management evaluation 
method, current situation prediction method, experience prediction method, scenario 
description method, work research prediction method, micro integration method, zero basis 
prediction method, driving factor prediction method, expert discussion method and Delphi 
method. Quantitative forecasting methods mainly include trend forecasting method, statistical 
forecasting method, workload forecasting method, labor quota forecasting method, trend 
extrapolation method, formula method, budget control method, industry proportion method, 
benchmarking method, production function method and computer simulation forecasting 
method. Among many forecasting methods, Delphi method, statistical forecasting method and 
workload analysis method are the most used. Delphi method is a structural method in which 
experts agree on the development concept of a certain aspect of an organization. The purpose 
of this method is to predict the development of a certain aspect by integrating the opinions of 
all experts. Finally, the prediction results will be fed back to make experts' opinions gradually 
converge after discussion. Statistical prediction method is a kind of non-subjective method to 
establish mathematical model based on the past situation and data and predict the future trend. 
The most common statistical prediction methods are linear regression, multiple linear 
regression, nonlinear regression, proportional trend analysis and econometric model. 
Workload analysis is a short-term forecasting method for the quantity of an organization's 
human resource needs. The basic steps of short-term human resource demand forecasting with 
workload analysis method are as follows: the workload is determined by sales forecast, the 
production process is formulated according to the workload, and then the quantity of 
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manpower required is determined, and then the actual work intensity and manpower need to 
be supplemented are defined from the analysis of work intensity.[5,6]. 

4. Why is Neural Network Suitable for Human Resource Prediction 

Human resource management is in all work places have the functions of management 
mechanism, but with the rapid development of today's big data using the data to analyze 
business situation more and more big, as part of the business management, human resources 
management should also follow the era and the change of the market, better development big 
data in the application of human resource management, Human resource management can 
better understand the needs of today's personnel, reduce the cost of employment. Big data 
technology can be used to analyze the development trend of the current enterprise and the 
prospect of the market industry, so as to master the internal and external environment, better 
predict the employment demand of the current enterprise, prepare the talent reserve to deal 
with the change of market demand in advance, and avoid the talent fault.[7]. 
Compared with various learning methods and algorithms of big data, neural network is more 
cost-effective and efficient in human resource demand prediction than other algorithms. The 
reasons why neural network is applicable to human resource demand prediction will be 
explained below. 
Neural network is a dynamic system with a topological structure of directed graph, which 
processes information by making state corresponding to continuous or discontinuous input. It 
can fully realize any complex nonlinear relationship, and all quantitative or stereotyped 
information is stored in the network with equal potential distribution of each neuron. It adopts 
parallel distribution processing method, which makes it possible to carry out a large number of 
operations quickly. Neural network’s autonomous learning function is particularly important 
for forecasting, the future in economic forecasting, market forecasting and benefit forecasting 
will have a very broad future. At the same time, it also has an associate storage capability and 
high-speed search ability of the optimal solution, using neural network can be achieved by the 
feedback network this association, using a feedback type neural network which designs in view 
of the problem, can play the computer's high speed operation ability, to find the optimal 
solution quickly. Combined with the neural network can simultaneously process qualitative 
and quantitative knowledge and suitable for prediction research, neural network is suitable for 
the study of human resource demand prediction, multi-layer network BP algorithm and SOM 
neural network are closer to the required conditions of human resource demand 
prediction.[8,9] In the study need to input the employee satisfaction, while in office to complete 
the project quantity, average working hours per month, length of service, whether to have 
workers' compensation and whether retirement, over the past five years, if there is a promotion, 
department and relative level information such as salary, to predict loss condition and 
personnel demand.[1,10]. 
Traditional neural networks only take individual data vectors at a time, and they cannot be used 
for various tasks related to "memory". To solve this problem, an approach was to add loops to 
the network. After the output value is obtained, its input information is "inherited" through the 
loop into the output, which is the last input context it sees. These networks are called recurrent 
neural networks (RNN). RNN application requires time series data, because human resource 
demand forecasting research is through the long-term results of the analysis of various 
variables so if you can get there a great deal of data time series RNN than traditional neural 
network is more suitable for human resource demand forecasting. Although RNNS solve the 
above problems to some extent, they still have considerable disadvantages, such as the 
tendency of gradient disappearance when dealing with long-term dependency problems. Then 
it doesn't apply to most real-world problems. On this basis, Hoch Reiter & Schmid Huber 
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proposed the Long-Short Term Memory (LSTM) in 1997, which can keep context memory in its 
pipes and also addresses the problem of gradient extinction and gradient explosion. The key to 
solving the problem is that LSTM has two transport states compared to RNN, which has only 
one, and the difference is shown in the figure below. The ordinary RNN is shown in Figure 1, 
where x is the input of data in the current state and h is input of the previous node, y is the 
output in the current node state, while h' is the output transferred to the next node. How Y is 
calculated by h' depends on the use of specific models. The difference between LSTM and 
ordinary RNN is shown in Figure 2, LSTM has two transmission states, cell state (cn) and hidden 
State (hn). cn-1 in LSTM is equivalent to h', c changes slowly, cn is cn-1 added by something, h 
changes faster, hn and hn-1 can be very different. LSTM consists of three stages. In the 
forgetting stage, the input from the previous node is selectively forgotten; in the selective 
memory stage, the input of this stage is selectively remembered, and the input xn is selectively 
remembered. The output phase determines which outputs will be considered for the current 
state. Be similar to ordinary RNN, yn output is finally obtained by hn variation. To sum up, LSTM 
is the most suitable method for human resource demand forecast, but means high investment, 
high return LSTM can use condition is very strict, first of all, due to the need for a large number 
of time series of data, a reasonable amount of data may be required at a high cost, this is a very 
great challenge for individual researchers. Second, because a lot of content is introduced, the 
parameters become too many, which can make the training difficult dramatically. In addition, 
traditional neural networks belong to the field of machine learning, while LSTM has advanced 
to the field of deep learning, which can provide newer and more accurate technologies.[1,10,11]. 
 

          
Figure 1. The operation mode of RNN      Figure 2. The operation mode of LSTM 

5. Conclusion 

This paper expounds the research status of human resource planning, compares the existing 
human resource demand prediction methods with the applicable conditions of neural network, 
and the neural network can do better, faster and more accurate, and also analyzes the 
deepening improvement of the application of neural network. It is concluded that LSTM is the 
most suitable big data algorithm for human resource demand prediction. In the future, the 
model can be combined with the database to analyze functional requirements and non-
functional requirements, and the prediction platform can be designed to be more convenient 
for various organizations to use. 
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