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As an important component of family business management, human resource allocation greatly affects all aspects of the
company’s strategic direction and organizational structure. )erefore, the optimal allocation of core human resources in family
businesses has become a topic of great practical significance. Based on the Markov model, this article is based on the B/S
architecture, designed the three-tier architecture of the presentation layer, business logic layer, and data layer adopted by the
system, forming the basis of quality management, job management, performance management, and salary management-oriented
human resources optimization configuration system. Taking family business A as an example, the Markov chain is used to predict
the flow of personnel in the company in the next three years.)e results show that with the development of normalization and the
improvement of the management level, the demand for personnel in the family business will decrease year by year. Competency
analysis of human resources positions found that grassroots employees have higher requirements for competency, but at the same
time, lower performance requirements, while company seniors need relatively low requirements for competence indicators and
higher requirements for performance. In addition, through data calculation and prediction, it is found that the prediction accuracy
of the model algorithm is 81.37% on average. Compared with other model algorithms, the Markov model algorithm has the
highest accuracy in predicting the state, and the accurate prediction results make the recruitment work predictable. )e system
makes up for the shortcomings of traditional human resource management data, such as insufficient data, low accuracy, and
inability to achieve homogeneity. It uses a centralized database to comprehensively and organically link human resource
management-related information to provide a basis for future family business human resource optimization.

1. Introduction

)e so-called family business, “is based on blood relation-
ship, with family interests as the goal, assets, shares, and
management rights are mainly controlled in the hands of a
family, and family members hold major leadership posi-
tions” [1]. With the adjustment of the industrial structure
and the slowdown of economic growth worldwide, the
market environment and the overall competitive situation
faced by enterprises have undergone certain changes, and
family businesses are facing greater pressure and challenges.
From a global perspective, the average life span of family
businesses is relatively low: “In the United States, two-thirds
of companies in each industry have a life span of no more
than 6 years; in Japan and Europe, the average life span of all
large and small companies is only 12.5 years; and the lifespan

of family businesses in the new era in my country is even
shorter, with an average lifespan of only 2.9 years [2].” )e
problems of human resource management in family busi-
nesses are an important reason for the short lifespan of
family businesses. )ere are four main reasons: irrespective
of family business, arbitrary behavior; nepotism to exclude
dissidents, lack of talents; extensive management efficiency
and lack of system; incentive mechanisms are useless. )ere
is a difference between inside and outside. If family busi-
nesses want to survive and develop, they must conform to
economic development trends, change concepts, innovate,
and seek new economic growth points. Innovation not only
refers to technological innovation but also to human in-
novation. )e core human resource system with people as
the management goal must be continuously optimized. )is
is the foundation for ensuring that family businesses remain
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invincible in the fierce market competition. It is also the key
factor for the success of modern enterprises [3]. )erefore,
the research on the optimal allocation of human resources in
family businesses has an important theoretical value and
practical significance.

In the 1950s, the concept of “human resources” was
born. )e sum of the labour abilities possessed by all people
in a specific scope is human resources, which includes
human intelligence, physical strength, knowledge, skills, and
so on. Intelligence refers to the ability of a person to rec-
ognize and understand objective things and the ability to use
knowledge and experience to solve problems; physical
strength refers to the functional state of the human body and
the ability to transform objective things; knowledge refers to
the experience that people gain from living in the objective
world; skills refer to the habitual actions formed by the
knowledge and abilities that people have acquired through
personal and objective activities. In order to make their
human resources superior and thus carry out efficient
production and operation activities, a series of actions are
taken to the enterprise’s human resources. )e reasonable
allocation measure is the allocation of human resources [4].
In addition, enterprises or organizations combine existing
human resources with other production factors, and such
related activities also belong to human resource allocation
[5]. )erefore, the allocation of human resources should be
based on the job setting of the enterprise or organization,
selecting and using suitable talents, matching the positions,
and making the best use of their talents. Because of the
imperfect human resource allocation system of family
business, the development of the business is limited and the
life span is short. To realize the optimal allocation of human
resources, it must not only meet individual needs but also
meet the overall development needs. )e allocation of hu-
man resources requires that each employee’s individual job
position and its functions adapt to each other in order to
reflect the responsibilities of the position and enable him the
ability to be displayed in their appropriate positions which
can ensure that employees are responsible for their positions
and behaviours and complete the assigned tasks with high
efficiency and high quality. In the process of resource al-
location, the manager of the organization should provide
individual members with a broad space for personal de-
velopment, fully explore the individual potential of the
individual in the organization, and whilemeeting the normal
operation and development goals of the organization, they
must also take into account the realization of individual
employees’ personal values, and then, ensure the quality of
work and work efficiency. Organization members should
also conduct necessary communication from time to time to
ensure the adequate configuration and application of or-
ganizational human resources. When assigning personnel, it
is necessary to start from the macroview of the organization,
analyze the needs of the organization and the needs of in-
dividuals within the organization, and design a human re-
source allocation system based on the needs of both, so that
the system can be implemented more efficiently.

Commonly used forecasting models include gray fore-
casting, neural network forecasting, and Markov model. )e

Markov model is a dynamic forecasting model with higher
accuracy in human resource forecasting. Markov prediction
is based on the random process theory of the Russian
mathematician AAMarkov. It uses the transition probability
matrix between states to predict the state of events and their
development trends. It is a time series analysis method for
studying random processes. Prediction technology of de-
velopment and change laws [6]. Since it was first proposed at
the beginning of the 20th century, it has developed more
maturely and has been applied to various fields. At present,
the Markov model has become a very important quantitative
analysis technology in human resource forecasting. It can
discover the rules of corporate personnel changes and
provide amore accurate basis for the reasonable allocation of
current corporate human resources. However, most people
usually regard irregularly changing data as interference data
during the actual model establishment process. )e main
purpose is to show the overall trend of changes more clearly
during the forecasting process and use it to predict future
data. However, this method of eliminating interfering data
often produces errors, which leads to a decrease in the
overall accuracy of the prediction model. How to overcome
the shortcomings of the prediction model and further im-
prove the prediction accuracy of the model has become the
focus of scholars’ research.

)is article aims to use the Markov model’s advantages
in human resource supply and demand forecasting, relying
on the massive storage and processing capabilities of the
system, to quantitatively study the distribution of family
business personnel and to predict the distribution of various
types of family business personnel. In the future, we will
realize the optimal allocation of family business positions
and positions matching and making the best use of their
talents.

2. Related Work

In the new situation where the reform of family businesses is
intensified, companies are accelerating the pace of human
resource reform. )rough the practice of optimizing the
allocation of human resources, the company realizes a
reasonable total number of employees and a complete
technical force and builds a qualified workforce in all as-
pects, thereby improving the quality of enterprise human
resources management, driving the improvement of the
enterprise management level, and enhancing the overall
competitiveness of the enterprise. Tadayon et al. researched
and selected the competency model as the main research
method, deeply analyzed the structure of the competency
model, combined with the enterprise’s human resource
allocation, with the work competency index model, and with
the needs of the enterprise, proposed the optimization of
modern new human resource allocation program, and
studied the role and applicability of the competency model
for the optimization of human resource allocation in the
enterprise service industry [7]. Monaco et al. studied and
analyzed the problems in the allocation of human resources.
)e tools were the analytic hierarchy process and linear
programming and used several cases to prove that the two
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methods can be superimposed to effectively solve the
problem of allocation of human resources. It proposed a
multilevel decision-making model, which is based on a
multiobjective hybrid genetic algorithm. )is model can be
used to solve the problem of multistandard combination and
multilevel combination of human resources optimization
configuration [8]. Ballesteros-Perez et al. constructed a
multiskilled human resource allocation model, which uses
the concept of fuzzy numbers to calculate the threshold [9].
Ayesta et al. used the gap analysis framework as a tool to find
out the gaps in human resource allocation in California
school districts. After literature analysis and comparison,
qualitative research uses formative evaluation methods to
simulate the practice of manpower allocation [10]. Wit-
teveen et al. used the genetic algorithm (GA) to solve the
problem of human resource allocation. )e evaluation re-
sults show that the genetic algorithm can solve practical
application problems by minimizing personnel’s multi-
tasking time, continuous assignment of related tasks, and
configuration balance [11]. Duan et al. used the ordinary
least squares method and analytic hierarchy process to
analyze the human resource allocation of customs and
formulated corresponding measures to optimize the allo-
cation of customs human resources from both macro and
microaspects [12]. Karikari et al. used the genetic algorithm
to construct a multiobjective hybrid genetic algorithm
model and verified through a case that the model can ef-
fectively solve the problem of human resource allocation.
)emodel mainly uses the basic characteristics of the genetic
algorithmmultidirectional and global search, mostly used to
study the problem of multistage human resource allocation
[13]. Vu established a theoretical framework model of hu-
man resource big data management, which mainly involves
three levels, namely, human analysis, human resource
management department, and organization [14]. Many
scholars have conducted research on different models. )e
Markov model algorithm is the most commonly used al-
gorithm.)is method follows the principle of inertia, that is,
learning from the past and knowing a certain thing.

With the rapid development of modern society and
economy and the continuous optimization of various sys-
tems of modern enterprises, human resources have also
shown more and more important significance and influence
on the survival and development of an enterprise. With the
continuous development and advancement of intellectual
property rights and social economy, the good effect of ra-
tional allocation of human resources on the development of
enterprises has become more and more significant. )e
enterprise allocates human resources scientifically and ra-
tionally to form a good mechanism for human resources
management, which can urge enterprise human resources to
show better work performance, and can improve the or-
ganizational efficiency and overall work efficiency of the
enterprise [15]. )erefore, enterprise managers and human
resources workers should pay more attention to the allo-
cation of enterprise human resources. As the market en-
vironment grabs human resources and competition becomes
more fierce, scientific, effective, and reasonable allocation of
human resources can enable enterprises to play an important

role in both short-term benefits and long-term development
in the face of fierce market competition. Rafiei et al. con-
ducted research on the importance of human resource
management, proved the important contribution of human
resource management practice to organizational goals from
multiple angles, and used strategic and management
methods to evaluate the importance of human resource
management [16]. According to the competency model,
Vaish et al. put forward many problems in the recruitment
process. According to the competency model, the recruit-
ment process should focus on examining whether the ap-
plicant has the ability to hold the position. However, the
recruitment of enterprises is mostly limited to linking the
ability to hold the job with high education and deep qual-
ifications, the objectivity of recruitment [17]. Wang et al.
pointed out that the optimization and improvement of the
rational allocation of human resources is particularly im-
portant for the development of enterprises, especially the
ability to optimize the allocation of employees under limited
resource conditions, which is essential to improve the ef-
ficiency of the enterprise. )is research confirms the im-
portance of reasonable allocation of human resources and at
the same time puts forward reasonable suggestions for
enterprise talent optimization [18]. Luddin et al. proposed a
configuration model that can be applied to a large-scale
production supply chain enterprise from the perspective of
cost. In the case of limited labour conditions, employees in
key business positions can be prioritized to make full use of
existing resources to ensure that the organization achieves
maximum efficiency operation [19]. )is model can maxi-
mize to help companies reduce operating costs in a crisis
environment and provide another feasible solution for the
practice of human resource allocation in the company.

According to the research and discussion of many
Chinese and foreign scholars, combined with the current low
staffing rate and mismatch of human resources in the
current family business, how to predict the human resource
allocation, match the human resources of the family business
as much as possible, and make the best use of their talents
has become the focus of scholars’ research. At present, the
majority of family businesses are facing urgent challenges
and problems that need to be resolved.

2.1.%eAllocation SystemofCoreHumanResources in Family
Enterprises Based on the Markov Model. At present, many
family businesses have formally applied the human resource
management system to carry out corresponding work.
However, most of the systems are of general-purpose type,
purchased directly through the market, and their functions
are too single, unable to meet the individual business needs
of the human resources department of the enterprise, and
cannot match the rapid development of the enterprise,
resulting in many businesses that cannot be effectively
processed. Some family enterprises have low system utili-
zation and complicated system operations, which are not
suitable for enterprises. )erefore, in view of the various
problems of the current general system, it is necessary to
construct a family business human resource optimization
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configuration system according to the different needs of the
family business.

Starting from the application requirements of the family
business, this chapter uses the three-tier system architecture
flexibly in accordance with the overall design tasks of the
system logic architecture, functional architecture, and net-
work topology to achieve a reasonable division of system
functional modules.

2.2. Family Business Human Resource System Architecture.
)e family business human resource system architecture is
mainly based on the relevant system design principles. All
modules of the system are scientifically organized at all levels
to obtain a large number of structures related to the system
and finally form the required architecture. )e so-called
human resource architecture design is to complete the
overall to partial division of a system from the macrolevel
[20]. With the help of logical architecture, it is possible to
determine which logical elements are included in the system
and the connections between them. )e focus is on func-
tions, covering two types of functional modules that are
visible and implicit in the system. Under normal circum-
stances, people tend to choose the typical “layered” design
concept, divide the family business human resource system
into 3 or more levels, and then optimize the configuration
and deployment of all modules. )e logical architecture of
this system is based on a three-tier architecture based on B/S,
relying on the MVC model, following the object-oriented
design ideas, using the SSH framework and introducing
mainstream design models to build. Combining the re-
quirements of system functions, three levels are reasonably
divided, and through the effective coordination of functions
of each level, various business processes of the family
business can be realized, as shown in Figure 1.

2.2.1. Presentation Layer. )e main function of the pre-
sentation layer is to provide a good user interface for family
business users, involving user information input, informa-
tion display, and notification message prompts [21]. )is
system mainly uses HTML to display the page and uses the
browser to show the interaction between the client and the
server.

2.2.2. Business Logic Layer. )e business logic layer is the
core layer of the system, in which almost all functions in-
volved in the family business human resource management
system are logically processed, receiving user requests and
instructions, and process these requests according to the
specific access of the system content, encapsulate database
access and abstract data, and create corresponding inter-
faces. According to different requests, different view
methods are processed logically, and the corresponding
interactive interface is generated to return the result.

2.2.3. Data Layer. )e main function is to access the da-
tabase of the family business human resource system. When
the business logic layer needs to access the data table, it will

send a query request to this layer, and the database access
layer will operate on the corresponding data table according
to this request. Pass the result back to the business logic
layer. At the same time, in the database, different data table
structures are constructed under unused business functions,
and the data are classified and stored to improve the effi-
ciency of the human resource system.

2.3. Family Business Human Resource System Function.
)e functional design of the human resources system of the
family business focuses on the effective refinement of the
core functions of the system and the realization of the
structure organization according to the functional subor-
dination. )rough the comprehensive understanding and
familiarization of the system architecture, the key functional
requirements of the family business system users are con-
verted into technical requirements, and the corresponding
functional architecture is clearly defined, as shown in
Figure 2.

Combining the above figure to explain, the family
business human resource system fully introduces the
modular architecture design concept, based on the actual
functional requirements of the system, completes effective
differentiation for all functions, and at the same time follows
the subordination relationship to achieve a scientific and
standardized organization. From the perspective of the top-
level structure, the system is subdivided into five subsystems,
which provide corresponding functional operations to
jointly implement various business processes, improve
business processing efficiency, and allow users to obtain
good services. First, the personnel management module,
which mainly serves the users of personnel specialists, can
perform operations such as adding/deleting/modifying/
checking basic employee information according to needs
and can solve management needs such as employee transfer
and contract information. )e second is the organization
management module, which mainly serves organization
specialist users. It can initiate organization unit and post-
information addition/modification/checking services as
needed, and it can manage the overall organization
framework of the enterprise accordingly. )e third is the
recruitment management module, which mainly serves
recruiter users and can be used for high-efficiency man-
agement of the entire recruitment process according to the
needs of the recruitment needs until the personnel are hired.
Fourth, the training management module mainly serves
training specialist users and can manage training needs and
results as needed. According to the different positions and
work content of the employees, the human resources de-
partment should organize and carry out different levels of
training forms according to local conditions and evaluate the
training results. Fifth, the salary management module
mainly serves the users of salary specialists, which can
calculate the salary of employees and accurately record the
salary of different employees. In addition, the system also
provides some general management functions, such as user,
authority, and log management. All functions interact with
each other and are processed jointly to form a complete
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system, which truly solves the actual needs of various users
of the family business.

2.4. Network Topology Design. )e network topology
structure diagram of the family business human resource
system is shown in Figure 3. )e system uses the B/S ar-
chitecture. )e user needs to connect to the system through
the network and exchange routes through the Internet to
maintain the connection. )e main constraint protocol
involved is the HTTP protocol. )e server is mainly com-
posed of two parts, namely, the web server and the database
server. )e web server mainly deals with the corresponding
business process, and the web server can directly access the
database server. )e internal nodes of the company include
all computers connected to the intranet. )e user can access
the system through any of these computers. Because in some
special cases, an access mechanism is also provided for
external users who are not connected to the company’s
intranet, and users can access through VPN communication,
and ensure the security of data information through the
firewall set by the company.

In summary, this chapter focuses on the status quo and
development needs of family businesses and develops a
convenient, efficient, safe, stable, and feasible human re-
source optimal allocation system based on the B/S three-tier
system architecture, which addresses the optimal allocation
of family business human resources. Analysis and research
play an important role.

3. Realization and Problem Analysis of Human
Resource Optimization Allocation Forecast

Based on the important predictive role of the Markov model
in the human resource system of the family business, this
chapter uses theMarkov model to analyze the distribution of
enterprise personnel flow, the realization of job allocation,
the quality of job competence, and the accuracy of the system
model.

3.1. Markov Model and Prediction Steps

3.1.1. Markov Model Definition. )eMarkov model refers to
a time series with no after-effect, that is, the state of the
sequence in the future is only related to its current state and
has nothing to do with its past state. No after-effect can be
expressed by conditional probability.

Definition 1. Suppose the state space S of the time series Zt is
an integer set, if for anym integers in S: i, j, i1, . . ., im− 2, any
m integers in im− 2, and T (0≤ t1< t2<. . .tm) have [22]

q ztm
� j | zt1

� i1,z21 � i2,
· · · , ztm−1

� i  � p ztm
� j | z

tm−1
� i (1)

)en, call the time series Zt, t ∈T is a Markov chain.
Conditional probability is

q ztm � j | z tm−1
� i (2)

Call the state transition probability from state i at time
tm-1 to state j at time tm, denoted as

qij tm−1,tm( ) (3)

Definition 2. Suppose the state space of Markov chain Zt,
t ∈T is S� {1,2, ..., m}; then, it is said to be composed of one-
step transition qij(i, j� 1,2, ..., m) m-order square matrix
[23]:

q � qij 
m×m

�

q11 · · · q1m

⋮ ⋱ ⋮

qm1 · · · qmm

⎛⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝
⎞⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠

m×m

(4)

Generally, an m-though order square matrix is com-
posed of h-step transition probability qij(h) (i, j� 1,2, ..., m):

q(m) � qij(m) 
m×m

�

q11(h) · · · q1m(h)

⋮ ⋱ ⋮

qm1(h) · · · qmm(h)

⎛⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝
⎞⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠

m×m

(5)

Suppose q�(qij)m×m and q(h)�(qij(h))m×m are the one-
step and h-step transition probability matrices of Markov
chain, respectively; then, the h-step transition probability
matrix is exactly equal to one-step transition. )e h is the
power of the probability matrix.

3.1.2. MarkovModel Prediction Steps. )e basic theories and
methods of Markov chain can be used to analyze and study
the flow of human resources in family businesses and to
predict the structure of human resources in family busi-
nesses in the future. Specific steps are as follows.

)e first step is to conduct a human resources survey of
the family business. At the beginning of the research period,
the number of i-level human resources has been initially
distributed:

q
o

� q
0
1, q

0
2, · · · , q

0
m  (6)

Assuming that the number of human resources at i levels
at the beginning of the study period is m1, m2,..., mi, then

qij �
mi

 mi
(7)

)e second step is to obtain the transfer frequency
matrix according to the recent (2-3 years) human resource
flow of the family business at m levels and then obtain the
transfer frequency matrix q. Suppose that among the current
with level personnel, there will be mij individuals in the
position j (j� 1,2, . . ., m; i� 1,2, . . ., m) in the next em-
ployment period. )en, the transfer frequency matrix is
M�(mij)m×m. By removing the row elements of the matrixM
(i� 1,2, ..., m), the transition matrix q�(qij)m×m is obtained,
where [24]

qij �
mi

 mi

, (j � 1, 2, · · · , m; j � 1, 2, · · · , m). (8)
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)e third step is to predict the distribution rate of
personnel for the h-though appointment period in the fu-
ture. Calculate the product of the initial distribution q0 and
the h-step transition matrix q(h) to obtain the absolute
distribution of the h-though appointment period in the
future, that is, the distribution rate of the h-though ap-
pointment period:

q
h

� q
h
1, q

h
2 , · · · , q

h
m  � q

0
1, q

0
2, · · · , q

0
m q(h) (9)

)e fourth step is to predict the distribution rate of
human resources of m-level family businesses in a balanced
state. If the transition matrix q is a normal matrix, then q has
a unique fixed point u�(u1, u2,..., um), so when the devel-
opment of the enterprise reaches a stable equilibrium state,
the personnel occupancy rates of various levels will be u1,
u2,..., um.

3.2. Realization of Job Allocation in the Human Resources
System of Family Business. Suppose the department distri-
bution and personnel structure of family business A in 2020,
as shown in Figures 4 and 5.

From the above chart, it can be seen that the number of
personnel structures of the family business in 2020 is 30
high-level employees, 120 middle-level employees, 401 ba-
sic-level employees, and 49 retired personnel. According to
the rectangular transfer model and corporate historical data,
the transfer of various types of personnel the probability
matrix is

q(m) � qij(m) 
m×m

�

q11(h) q12(h) · · · q1m(h)

q21(h) q22(h) · · · q2m(h)

· · ·

qm1(h) qm2(h) · · · qmm(h)

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

,

q �

0.75 0.15 0 0.1

0.07 0.71 0.1 0.12

0 0 0.82 0.18

0 0 0 1

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

.

(10)

Assuming that the current staff structure ism0 � (30, 120,
401, 49), the staff structure after one year is
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Figure 3: Network topology diagram.
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m
1

� m
0 ∗ q � (30, 95, 412, 63) (11)

that is, in the first year, there were 30 people at the top level,
95 people at the middle level, 421 people at the grassroots
level, and 63 retired personnel. According to calculations,
the staff structure after two years is as follows:

m
2

� m
1 ∗ q � (29, 76, 390, 105) (12)

that is, in the second year, there were 29 high-level em-
ployees, 76 middle-level employees, 390 grassroots em-
ployees, and 105 retired personnel. After three years, the staff
structure will be

m
3

� m
2 ∗ q � (27, 61, 372, 130) (13)

According to calculations, three years later, the per-
sonnel structure of family business A is 27 high-level
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employees, 61 middle-level employees, 512 basic-level em-
ployees, and 130 retired employees.

3.3. Analysis of the Result of Optimizing and Predicting Family
BusinessHumanResources. Based on theMarkovmodel, use
transition probability matrix analysis to predict the distri-
bution and flow of family business A in three years, as shown
in Figure 6:

According to the analysis of the graph, according to
Markov model predictions, from 2020 to 2023, high-level,
middle-level, and grassroots personnel will show a gradual
downward trend, and the retired personnel will show an
upward trend. With the development of informatization and
the improvement of the management level, the demand for
personnel of enterprises will decrease year by year.
According to the supply of various human resources, the
principle that the number of annual new personnel plan is
lower than the expected annual reduction of personnel
should be highlighted. Personnel matching and supply-
demand balance are two key points; plan ahead and rea-
sonably determine the quality and quantity of various job
requirements, optimize the human resource structure, im-
prove the company’s resilience, and better adapt to the new
situation facing enterprise development in the new era. Since
Markov model predictions have certain errors, the data must
be further verified to improve accuracy.

3.4. CompetencyAnalysis ofHumanResources Posts in Family
Enterprises. )e competency content can be obtained from
the professional knowledge and skill level and performance
of the position. With reference to the cultural level of various
positions of the company, the performance is calculated
through the model, and the analysis is combined with the
requirements of the competence index. )e statistical results
are shown in Figure 7.

It can be seen from the figure that the family business has
different requirements for education, competence, and
performance due to different positions and responsibilities.
)e competency model excludes factors such as personality,
attitudes, and values, by studying the relationship between
competency and performance. For example, front-line
employees have higher requirements for competency, but at
the same time, lower requirements for education and per-
formance. On the contrary, the branch manager, who is the
main person in charge of the company, needs to formulate
branch company indicators, requires a higher level of ed-
ucation and a lot of experience, and his own competence also
rises with the growth of working years. )erefore, compe-
tency requirements are relatively low, but they need to lead
employees to create value. )erefore, the performance ap-
praisal index is the highest. )ere is a significant reference
basis when formulating the human resource allocation plan
to achieve the purpose of matching people and positions and
to improve the efficiency of enterprise human resource
management. Employees with high competency indicators
and outstanding performance are outstanding employees.
)e company should focus on and train them through their
promotion applications, give appropriate rewards, and be

included in the company’s talent echelon. Employees with
high competency indicators and performance at the
downstream level indicate that they are highly compliant
with the company’s instructions and content, but their
personal characteristics are not prominent. )e company
should assist in analyzing the reasons for low performance,
and provide guidance or arrange other positions suitable for
this employee. Employees with low competency indicators
and high performance indicate that their personal business
level is high, but their teamwork ability is low, and they need
competency training to work hard towards the double-high
staff echelon. For employees with low competency indicators
and low performance indicators, the company will give them
an opportunity to enter the training. If they fail to meet the
company’s requirements after the training, the company will
persuade them to leave.)rough the above classification, it is
conducive to help employees to classify target-oriented
training to match people and positions, and the company’s
human resource allocation plan is further optimized. In
practical applications, the competency model must com-
prehensively consider factors such as performance, skills,
motivation, and personality and conduct a comprehensive
summary analysis of multiple aspects.

3.5. Analysis of Accuracy of MarkovModel Prediction Results.
)rough the use of multiple models to predict the distri-
bution of job personnel in family businesses, test data in
various situations, and on this basis, appropriately increase
and decrease the sample’s personnel change information and
calculate the accuracy of the forecast. )e relative error and
accuracy rate statistics of the prediction results are shown in
Figure 8.

By comparing with other model predictions, it is con-
cluded that the Markov model algorithm has the highest
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accuracy rate and the lowest relative error rate. Judging from
the results, this method can predict most of the tests, but
there are also certain errors and defects, making a small part
of the prediction results inconsistent with the actual. By
checking the real data of the test set, due to the uncertainty of
various influencing factors, the model parameters cannot be
fully trained, so the forecast results are slightly biased, but it

does not affect the optimal allocation of human resources.
)e accuracy of the forecast results makes the recruitment of
family businesses predictable, clarify the source and quantity
of the supply of various types of personnel in the company,
accurately formulate the talent needs of each job position,
and plan the recruitment of talents in the society. Increase
the recruitment ratio of grassroots staff, combine the actual

–5

0

5

10

15

20

25

30

50

55

60

65

70

75

80

graduate student
Undergraduate
College
Secondary
Other

gr
ad

ua
te

 st
ud

en
t

Performance indicators
Competency quality

Figure 7: Analysis chart of job performance and competency quality.

—
70

75

80

85

90

Ac
cu

ra
cy

 ra
te

–20

–10

0

10

20

Re
la

tiv
e e

rr
or

A
B

C
D

E
F

G
H

A
B

C
D

E
F

G
H

A–markov
B–Trend extrapolation
C–Regression prediction
D–Kalman filtering

E–Combination forecast
F–�e neural network
G–�e grey system
H–Multiple linear

A–markov
B–Trend extrapolation
C–Regression prediction
D–Kalman filtering

E–Combination forecast
F–�e neural network
G–�e grey system
H–Multiple linear

Figure 8: Forecast preparation rate and relative error statistics chart.

10 Journal of Mathematics



nature of grassroots posts and salary conditions, and make
full use of human resource management market information
release.

In actual work in the future, we need to establish a more
intelligent human resource management system based on
the Markov model. In the future, more in-depth and ac-
curate predictive analysis will be carried out in terms of
personnel flow, so as to provide more analysis and decision-
making basis for future family business human resources
work.

Data Availability

)e data used to support the findings of this study are
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