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Te purpose of university personnel management is to improve the efciency of running a school by optimizing the allocation of
university human resources. Personnel management is one of the most important aspects of university administration, as it plays a
key role in the formation of discipline teams and management teams. Te use of advanced information technology is to improve
the efciency of personnel management, the establishment of university human resources analysis system, and to promote the
school management work. Combining with the achievements of ofce automation and decision support development, this study
analyzes the realization methods and key technologies of human resource management in university decision system, discusses
the signifcance of human resource management in university decision system analysis based on decision model, and constructs
human resource management in university decision system. Tis study frst introduces the basic content of human resource
management decision model and makes a comprehensive analysis of human resource demand prediction and then constructs a
human resource management in university decision model according to the analysis structure. After defning the construction
path of the decision-making model of human resource management in colleges and universities, the human resource grading and
promotion analysis is carried out to additionally defne the prediction of human resource demand in universities. Finally, the
decision system is realized and tested by means of mathematical model.

1. Introduction

With the further deepening of the personnel system reform
in universities, the human resource management in colleges
and universities has been gradually transformed into human
resource management and development [1, 2]. Te basic
purpose of human resource management in universities is to
build a good faculty and staf, which is the main guarantee to
complete various tasks and improve the quality of running a
school and its benefts [3]. Boxall [4] (2013) believed that in
order to timely and accurately query and statisticize per-
sonnel information, it is necessary to adopt scientifc
management methods and modern management means to
timely and comprehensively track and update the historical,
periodic, and random information of the staf. Zhifang [5]
(2013) believed that human resource management in

university system is one of the key systems of the whole
digital campus. At present, the rapid development of net-
work and information technology has provided rich soil for
the realization of informatization and paperless human
resource management in universities [6]. Establishing a set
of human resource management in university system with
suitable data structure, diversifed operation functions, and
network operation ability will greatly reduce the cost of
human resource management in university activities, and
make it more scientifc, reasonable, and efcient [7]. Te
design of human resource management system in univer-
sities should start from demand and function. While en-
suring timely, accurate, and safe information, it analyzes
data and makes decisions through modeling, providing
strong guarantee for human resource managers to determine
development goals and formulate talent policies.Te success

Hindawi
Mathematical Problems in Engineering
Volume 2023, Article ID 6212569, 8 pages
https://doi.org/10.1155/2023/6212569

mailto:msq@qhnu.edu.cn
https://orcid.org/0000-0002-0919-6551
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2023/6212569


or failure of any career depends on people, including
people’s thoughts and behaviors. Terefore, the manage-
ment of human resources is the core content of career
management. Human resource planning is also an impor-
tant part of human resource management, but also the basis
of talent training and team building [8, 9].

Te paper organization is as follows: Section 2 discusses
the decision model. Section 3 analyzes the construction of
decisionmodel of human resourcemanagement in university.
Section 4 evaluates the test of human resource management
decision system in university. Section 5 concludes the article.

2. Decision Model

Here, the introduction of the model is discussed. Tey
analyze the human resource demand forecasting.

2.1. Introduction of the Model. Te concept of decision
system was frst proposed by Michael Scott Morton and
Tomas Gerrity in 1970 [7]. Silva and Costa [10] (2013)
pointed out that the goal of decision systems is to inter-
actively support decision makers to make orderly decisions
on semistructured and unstructured problems by combining
the powerful information processing power of computers
with the fexible judgment of humans, in order to achieve as
satisfactory and objective solution as possible. Lengnick-Hall
et al. [11] (2013) pointed out that decision generally includes
three aspects: the decision maker has an expected goal; the
decision maker wants to make a choice from the subjective
will; there are objectively a variety of formulated schemes to
choose from, and satisfactory schemes can be selected from
these schemes according to a certain evaluation criteria, and
to be put into practice.

2.2. Human Resource Demand Forecasting. Te accuracy of
personnel demand prediction is closely related to the real-
ization of human resource management goals. Planning or
planning in management is considered to be the frst part of
the management process [12]. Te task of planning is to
clarify the purpose and objectives of the system, and specify
the ways and conditions to achieve the objectives, so it is the
primary link of management. And how to realize the de-
mand control of personnel are the specifc decision-making
criteria of personnel recruitment and recruitment in human
resource management. Sun et al. [13] (2020) believed that in
the human resource management of colleges and univer-
sities, according to the overall goal of the development
planning of the teacher team, mathematical model theory is
used to establish the objective management system of the
teacher team structure.

3. Construction of Decision Model of Human
Resource Management in University

Here, evaluate the model construction path and discuss the
human resource grading. Tey analyze the human resources
promotion and also defne the human resource demand
forecasting.

3.1. Model Construction Path. In the establishment of the
mathematical model of this system, the hierarchical struc-
ture system model is adopted according to the known
conditions and the current structure to predict the required
data, in order to seek for an ideal hierarchical structure and
take countermeasures. Te decision of human resource
management in this system is divided into two parts: per-
sonnel supplement calculation and personnel promotion
calculation.

(1) Personnel supplement calculation: in the part of
personnel supplement, the aim is to calculate the
number of teachers to be supplemented in each year
prior to the target according to the corresponding
educational structure (bachelor, master, and doctor).

(2) Personnel promotion calculation: in the calculation
of personnel promotion, the purpose is to calculate
the number of teachers that should be supplemented
in each year before the target according to the
corresponding position structure (professor, asso-
ciate professor, lecturer, and assistant professor).

Model construction path is shown in Figure 1.
Tere are two factors that afect the number of people in

the hierarchical structure of the system: intrahierarchical
shifts within the system. For example, teachers improve their
academic qualifcations through further study, inside and
outside the system fow, namely, personnel introduction or
resignation, retirement, and so on [14].

3.2. Human Resource Grading. Suppose the system is di-
vided into K levels from low to high, and the levels are
graded once a year and only once. Te levels are denoted as
i � 1, 2, 3 . . . , k; the parameter t represents the year value.

(1) Representation of staf level vector (by quantity)

n(t) � n1(t), n2(t), . . . , nk(t)( . (1)

In formula (1), ni(t) is the number of people be-
longing to grade i in the t year. Suppose the total
number of people in the whole system in the t year
is N(t), then

N(t) � 
k

i�1
ni(t). (2)

(2) Representation of staf level vector (in proportion)

a(t) � a1(t), a2(t), . . . , ak(t)( . (3)

ai(t) is the proportion of the number of grade i in
the whole system in year t.

ai(t) �
ni(t)

N(t)
. (4)

Te vector form is

n(t) � n1(t), n2(t), . . . , nk(t)(  � N(t) a1(t), a2(t), . . . , ak(t)( .

(5)
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And ai(t)≥ 0, 
k
i�1 ai(t) � 1.

(3) Representation of personnel outfow grade vector
(by quantity)

O(t) � o1(t), o2(t), . . . , ok(t)( (Planned outflow),

Q(t) � q1(t), q2(t), . . . , qk(t)( (Unplanned outflow).
(6)

In the formula above, oi(t) is the number of people
who quit the system from grade i plan in the t year
and qi(t) is the number of people who quit the
system from grade i unplanned in the t year. Let the
grade vector of the total number of people who quit
the system from grade i in the t year be expressed as

w(t) � w1(t), w2(t), . . . , wk(t)( ,

wi(t) � qi(t) + oi(t).
(7)

Suppose the total number of people quitting the
system in year t is W(t), then

W(t) � 
k

i�1
wi(t) � 

k

i�1
qi(t) + oi(t). (8)

(4) Representation of personnel outfow grade vector
(in proportion)

c(t) � c1(t), c2(t), . . . , ck(t)( (Planned outflow),

d(t) � d1(t), d2(t), . . . , dk(t)( (Unplanned outflow).
(9)

In the formula above, ci(t) is the proportion of the
number of people who quit from level i in the year t,
di(t) is the proportion of the number of people who
quit from level i in the year t, and bi(t) is the
proportion of the total number of people who quit
from level i in the year t, then

bi(t) � ci(t) + di(t). (10)

Ten the grade vector of the total number of people
quitting the system in the year t can be expressed as

w(t) � w1(t), w2(t), . . . , wk(t)( 

� N(t) b1(t), b2(t), . . . , bk(t)(  � N(t) c1(t)(

+d1(t), c2(t) + d2(t), . . . , ck(t) + dk(t).

(11)

Ten the total number of people who quit the
system in year t is

w(t) � 
k

i�1
wi(t) � 

k

i�1
bi(t)ni(t) � n(t)b

T
(t)

� n1(t), n2(t), . . . , nk(t)(  b1(t), b2(t), . . . , bk(t)( 
T
.

(12)

(5) Te level vector of imported personnel (by quantity)

r(t) � r1(t), r2(t), . . . , rk(t)( . (13)

Among them, ri(t) is the number of people who
introduced level i in year t. Assuming that the total
number of people introduced to the whole system in
year t is R(t), there are:

R(t) � 
k

i�1
ri(t). (14)

(6) Proportion vector of imported personnel (in
proportion)

s(t) � s1(t), s2(t), . . . , sk(t)( . (15)

si(t) refers to the proportion of the number of
personnel of level i in the total number of people
introduced in the year t.
Ten the number of people introducing level i in
year t is

ri(t) � R(t)si(t). (16)

Te level vector of introduced personnel can be
expressed as

r(t) � r1(t), r2(t), . . . , rk(t)( 

� R(t) s1(t), s2(t), . . . , sk(t)( .
(17)

(7) Internal personnel level transition matrix:
s(t) � Pij(t) k × k (21). In the formula above,
Pij(t) is the proportion of the number of people
who transition from level i to level j in level i in year
t.

(8) Te equation of the total number of people in the
year (t+ 1):
Te total number of people in the system is the
result of the combined efect of two factors, the
withdrawal of internal personnel and the entry of
external personnel on the original basis, so the

Number of teachers to be replaced
each year before the target

Number of teachers to be replaced
each year before the target

Personnel
promotion
calculation

Personnel
supplement
calculation

Predict the data
required

Known
conditions

Current structure

Figure 1: Model construction path.
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equation of the total number of people in (t+ 1) year
is

N(t + 1) � N(t) + R(t) − W(t). (18)

(9) Te transfer equation of the number of people in
each grade:
Te number of people from grade j in year (t + 1) is
the number of people from all grades (including
grade j) transferred to grade j, that is, the number of
people from grade j after internal fow, plus the
number of people entering grade j from outside the
system in year (t + 1), that is,

nj(t + 1) � 

k

i�1
Pijni(t) + rj(t) � 

k

i�1
Pijni(t) + Sj(t)R(t). (19)

Its matrix form is

n(t + 1) � n(t)P(t) + R(t)s(t). (20)

(10) Hierarchical structure distribution equation

Assuming that the growth of the total number of people
from year t to year t + 1 is recorded as M(t), then there are

M(t) � R(t) − W(t),

W(t) � n(t)b
T
(t),

R(t) � W(t) + M(t) � n(t)b
T
(t) + M(t).

(21)

It is obtained from the matrix form of the transfer
equation of the number of ranks:

n(t + 1) � n(t)P(t) + n(t)b
T
(t) + M(t) s(t) � n(t)P(t)

+ n(t)b
T
(t)s(t) + M(t)s(t).

(22)

Trough the above matrix and equation, this system has
carried out the personnel supplement calculation and the
personnel promotion calculation, obtained the prediction
result, and completed the realization of the computer human
resource management decision.

3.3. Human Resources Promotion

3.3.1. Supplementary Calculation of Personnel. Te situation
at the beginning of the demand year is that the situation at
the end of the demand year is known. N(t0), n(t0), and a(t0)

are known, then

n t0(  � n1 t0( , n2 t0( , n3 t0(  � N t0( a t0( 

� N t0( a1 t0( , N t0( a2 t0( , N t0( a3 t0( ( .
(23)

Assuming that the target of t1 has been set, the size of t1,
the total number of people, and the number of people at each
level have been set, which means N(t1), n(t1), and a(t1) are
known, then

n t1(  � n1 t1( , n2 t1( , n3t1(  � N t1( at1

� Nt1( a1 t1( , N t1( a2 t1( ( , N t1( a3 t1( ,

N t1(  � N t0(  + 
t1

i�t0
R(i) − 

t1

i�t0
W(i).

(24)

A relatively stable growth rate can be calculated
according to the change curve of personnel mobility in terms
of degree structure in the past few years [15].

Total number of dropouts from demand year to target
year:

W � 
t1

i�t0
W(i) � Wt0(1 + e)

t1− t0+1
. (25)

Wt0 is the total number of people who quit in the de-
mand year.

Total number of dropouts per level:

W1 � 

t1

i�t0
W1(i) � W1t0 1 + e1( 

t1− t0+1
,

W2 � 
t1

i�t0
W2(i) � W2t0 1 + e2( 

t1− t0+1
,

W3 � 
t1

i�t0
W3(i) � W3t0 1 + e3( 

t1− t0+1
.

(26)

It can be concluded that

N t1(  � N t0(  + 
t1

i�t0
R(i) − 

t1

i�t0
W(i) � N t0( 

− Wt0(1 + e)
t1− t0

+ R(1 + f)
t1− t0+1

.

(27)

R0 is the number of supplementary people in the of
demand year.

R �
1

(1 + f)
t1− t0+1 N t1(  − N t0(  + Wt0(1 + e)

t1− t0
 . (28)

In the same way,

R1 �
1

1 + f1( 
t1− t0+1 n1 t1(  − n1 t0(  + W1t0 1 + e1( 

t1− t0
 ,

R2 �
1

1 + f2( 
t1− t0+1 n2 t1(  − n2 t0(  + W2t0 1 + e2( 

t1− t0
 ,

R3 �
1

1 + f3( 
t1− t0+1 n3 t1(  − n3 t0(  + W3t0 1 + e3( 

t1− t0
 .

(29)

3.3.2. Promotion Calculation. Tere are four levels of
teaching assistant, lecturer, associate, and professor, that is
K� 4.

Reach the target structure by the target year, allowing for
an even rate of promotion each year.
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y �
a t1(  − a t0( ( 

t1 − t0( 
,

a t0 + 1(  � a t0(  + y,

n t0 + 1(  � N t0 + 1( a t0 + 1(  � N t0 + 1(  a t0(  + y( .

(30)

According to the total number equation, there is

N t0 + 1(  � N t0(  + R t0(  − W t0( . (31)

According to the changes in the personnel structure in
the past few years, a relatively stable growth rate can be

calculated for quitting the personnel of each grade [16]. Te
number of people quitting in demand year can be known:

M t0(  � R t0(  − W t0( . (32)

Suppose the transfer matrix is

P(t) �

p11(t) p12(t) 0 0

0p22(t)p23(t) 0

0 0p33(t)p34(t)

0 0 0p44(t)

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (33)

Te vector of transfer number can be expressed as

n(t)P(t) � n1(t), n2(t), n3(t), n4(t)( 

p11(t)p12(t) 0 0

0p22(t) p23(t) 0

0 0p33(t) p34(t)

0 0 0p44(t)

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

�

n1(t)p11(t)

n1(t)p12(t) + n2(t)p22(t)

n2(t)p23(t) + n3(t)p33(t)

n3(t)p34(t) + n4(t)p44(t)

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

T

. (34)

According to the basic equation of hierarchical structure
distribution:

n t0 + 1(  � n t0(  p t0(  + b
T

t0( s t0(   + M t0( s t0( ,

G t0(  � p t0(  + b
T

t0( s t0( ,

n t0 + 1(  � n t0( G t0(  + M t0( s t0( .

(35)

Trough the above process, we can calculate the transfer
matrix, that is, the promotion ratio, and then calculate the
number of promotions and the weight of each position
structure.

3.4. Human Resource Demand Forecasting. In the process of
human resource management decision making for per-
sonnel recruitment and promotion, the requirements of data

structure for personnel recruitment forecast and job pro-
motion forecast are diferent due to the diferent situation of
personnel turnover [17]. Personnel demand forecasting is
only concerned with the educational structure of personnel
[18]. Te calculation of the annual demand for prewith-
drawal and prereplenishment is also based on the turnover
of staf in the job-grade structure in previous years. Per-
sonnel need forecasting data structure is shown in Table 1.

Job promotion prediction data structure is shown in
Table 2.

4. Test of Human Resource Management
Decision System in University

In this section, discuss the test result and also defne the
results analysis.

Table 1: Personnel needs forecasting data structure.

Data type Detailed description Note

Target year degree planning
data

Target year

Need to enterTarget year planning
Among them:Bachelor:(%) Master:(%)

Doctor:(%)

Demand data at the end of last
year

Demand year:
Calculated by system statistics, no input, but can be

modifed and adjusted
Demand year planning:

Among them:Bachelor:(%) Master:(%)
Doctor:(%)

Demand annual planned
retirement data

Retired: Calculated by system statistics, no input, but can be
modifed and adjustedAmong them:Bachelor:(%) Master:(%)

Doctor:(%)

Demand annual unplanned
exit data

Unplanned exit: Calculated by system statistics, no input, but can be
modifed and adjustedAmong them:Bachelor:(%) Master:(%)

Doctor:(%)

Predicted result data

Te number of people should be supplemented in
the demand year: Model measurement resultsAmong them:Bachelor:(%) Master:(%)

Doctor:(%)

Mathematical Problems in Engineering 5



Table 2: Job promotion prediction data structure.

Data type Detailed description Note

Target year job structure
planning data

Target year:

Need to enter

Target year planning:
Among them:Assistant:(%) Lecturer:

(%)
Associate:(%)
Professor:(%)

Demand data at the end of last
year

Demand year:

Calculated by system statistics, no input, but can be modifed
and adjusted

Demand year planning:
Among them:Assistant:(%) Lecturer:

(%)
Associate:(%)
Professor:(%)

Demand annual pre-supplement
data

Presupplement:

Calculated by system statistics, no input, but can be modifed
and adjusted

Among them:Assistant:(%) Lecturer:
(%)

Associate:(%)
Professor:(%)

Demand annual pre-exit data

Pre-exit:

Calculated by system statistics, no input, but can be modifed
and adjusted

Among them:Assistant:(%) Lecturer:
(%)

Associate:(%)
Professor:(%)

Predicted result data

Te number of promotions required
per year:

Model measurement resultsAmong them:Assistant:(%) Lecturer:
(%)

Associate:(%)
Professor:(%)

Table 3: Supplementary personnel measurement.

Target year information Planned retirement information

Target year 2022 Te number of planned retirees in demand years and target
years 12

Number of people planned for target year 1050 Among them:Bachelor: 6
Among them:Bachelor:(%) 20.3 Master: 4
Master:(%) 64.9 Doctor: 2
Doctor:(%) 14.8

Demand year 2020 Number of unplanned dropouts in demand years and target
years 14

Demand data at the end of last year 910 Among them:Bachelor: 4
Among them:Bachelor:(%) 29.7 Master: 7
Master:(%) 61.5 Doctor: 3
Doctor:(%) 8.8
Predicted results
Te number of people should be supplemented in the year of
demand 73 Bachelor -28

Master 69 Doctor 32

6 Mathematical Problems in Engineering



4.1. Test Results. Take 2020 as the demand year, that is,
forecast the number of recruitment and promotion in 2020.
At this time, the situation of personnel composition at the
end of 2019 is known. Take 2022 as the target year, according
to the development plan of the school’s teaching staf, the
target to be achieved has also been known. Supplementary
personnel measurement is shown in Table 3.

Te above results show that in 2022, 32 doctors, 69
masters, and 28 bachelors should be introduced.

Measurement of job promotion is shown in Table 4.
According to the above results, 15 professors, 43 asso-

ciate, 61 lecturers, and 12 assistants should be promoted in
the promotion of teaching staf in 2022.

4.2. Results Analysis. By establishing a mathematical model
of objective management with a reasonable structure of the
teaching staf, the predicted results can intuitively refect the
quantitative demand for the construction of the teaching
staf, so it is more accurate and scientifc than the previous
empirical prediction or manual operation, and has a great
impact on guiding practical work. First of all, the supple-
mentary measurement of personnel for managers shows the
need to strengthen the training and improvement of the
existing faculty. At the same time, the personnel should be
supplemented according to the predicted results as a sup-
plementary target, as a reference to the actual work, as close
as possible to this target, pay attention to the balance of all
kinds of personnel proportion. Secondly, the calculation of
job promotion, which means the maximum number of
teachers who should be promoted in the year of demand,
considering the vacancy of posts and the current situation of
personnel, provides a reliable basis for managers to deter-
mine various positions.

5. Conclusion

Human resource management is one of the cores of uni-
versity management, which improves the efciency of

human resource management, in which, school manage-
ment has a promotion role. Te construction of human
resource management informatization is system engineer-
ing. In the procedure of development, the system has reg-
ularly discovered and made up for the defects left over in the
design, and gradually upgraded the function of the system.
Te human resource management decision system is
designed and realized by means of mathematical model.
Reference for HR management decision making of per-
sonnel supplement should be provided. Decision should be
able to analyze the general law of personnel fow from the
database, combined with the mathematical model designed
to make a more reliable prediction of personnel recruitment
and promotion.

Due to lack of time, as well as my ability and research
experience, there are some limitations on the model of
personnel supplement and promotion. Te demand report
of the supply manager measured by the model can help
decision-makers to achieve the management by the objec-
tives of the teaching staf. However, it is often difcult to
achieve the demand forecast value due to the infuence of
various factors in practical work. At the same time, if the
target value of the target year is not proved harshly, it will
mark the demand forecast and guide the actual operation
incorrectly.

Tis study has the following signifcance: reduces the
work pressure of ofce staf, improves the work efciency of
human resources management in colleges and universities,
and makes the management more scientifc and orderly. It
also enhances the intelligence of the system. Te system
analyzes the historical data in the database, provides ref-
erence data for the future trend of personnel fow, and
predicts the number of school personnel introduction
according to these reference data.

Data Availability

Te data used to support the fndings of this study are in-
cluded within the article.

Table 4: Measurement of job promotion.

Target year information
Target year 2022 Job structure planning number of employees 1050
Assistant (%) 14.95 Lecturer (%) 35.24
Associate (%) 34.86 Professor (%) 14.95
Demand year information
Demand year 2020 Te number of people at the end of the previous demand year 910
Assistant (%) 17.80 Lecturer (%) 32.97
Associate (%) 38.46 Professor (%) 10.77
Demand year exit information
Assistant (%) 0.99 Lecturer (%) 0.55
Associate (%) 0.99 Professor (%) 0.99
Presupplemental information for the year of demand
Te number of people should be supplemented 73
Assistant 42 Lecturer 19
Associate 10 Professor 2
Number of promotions in demand years 131
Assistant 12 Lecturer 61
Associate 43 Professor 15
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