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In order to improve the rationality and efficiency of post-based merit salary setting for teaching and research staff in colleges and
universities, this paper analyses and discusses the influencing factors and determining principles of post-based merit salary for
teaching and research staff in colleges and universities based on the consumer price index (CPI) and the characteristics of colleges
and universities. A dynamic and optimal post-based merit salary generation model and its determinationmethod are put forward.
'e model comprehensively takes changes in price levels into account and the key factors such as the teacher’s professional
technical level, length of service, and performance appraisal results and can dynamically and intelligently calculate the post-based
merit salary of teachers. 'e test results of the examples prove that the post-based merit salary calculated by the model is objective
and reasonable, and it is easy to dynamically adjust according to the changes in social environment and the characteristics of
colleges and universities. It can provide a scientific method and useful reference for determining post-based merit salary in
colleges and universities.

1. Introduction

In order to achieve good pay for good work [1] and to en-
courage the enthusiasm of the faculty of colleges and uni-
versities [2], according to the national salary and income
distribution system, all colleges and universities in our country
have established a merit salary distribution system that suits
their own characteristics [3]. 'e current merit salary system
implemented by colleges and universities divides the salary
into four parts: post salary, pay grade salary, merit salary, and
allowance [4], while merit salary can be divided into post-
basedmerit salary and rewardingmerit salary, and so on. Post-
based merit salary is an important component of merit salary.
'is part mainly reflects post responsibilities and workload
matched with the professional technical level of teachers,
which not only have an important impact on the income of
faculty, but also are a clear response to fairness [5], incentives,
and social adaptability [6]. 'is article researches the opti-
mization methods of post-based merit salary.

'e faculty of colleges and universities is divided into
four groups: teaching and research staff [7], other specialized
technical staff, management staff, and technical workers.
Teaching and research staff are the largest group and also
contribute the most to the development of colleges and
universities.'erefore, this article focuses on researching the
post-based merit salary of teaching and research staff
(hereinafter, referred to as “teachers”) in colleges and uni-
versities and establishes their job performance optimization
methods and dynamic adjustment mechanisms based on
social development and the university’s own characteristic
data.

'ere are several kinds of institutions of higher learning
in China, such as teaching and research-oriented universities
[8], application-oriented universities, and higher vocational
colleges. 'e construction of teaching and research-oriented
universities is the focus of China’s higher education con-
struction, and the author has long been engaged in salary
management and research in teaching and research-oriented
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university. For the above-mentioned reasons, this article
mainly discussed the post-based merit salary of teachers in
teaching and research-oriented universities. Unless other-
wise specified, “university” means teaching and research-
oriented university in this article.

'e main contributions of this article are summarized as
follows:

(1) 'is article studies and proposes a model for dy-
namic optimization that generates the post-based
merit salary of university teachers. 'is model an-
alyses and discusses the influencing factors and
determining principles of post-based merit salary for
teachers in universities based on CPI and the
characteristics of universities and comprehensively
takes changes in price levels into account and the key
factors such as the teacher’s professional technical
level, length of service, and performance appraisal
results and can dynamically and intelligently cal-
culate the post-based merit salary of teachers.

(2) In this article, CPI is introduced as a parameter for
the generation model of post-based merit salary. A
linkage mechanism for post-based merit salary to
rise with the price level is established, which makes
post-based merit salary change dynamically with the
price level, in order to ensure the income level of the
university teachers, guarantee the basic living needs
of faculty of college and university, and maintain the
salary competitiveness of university.

(3) In this article, the effectiveness of the generation
model of post-based merit salary proposed is tested
with the actual information of 8 teachers, and the
results are compared with salary data obtained by
traditional methods. 'e test results prove that the
dynamic and optimized generation model of post-
based merit salary developed in this article is sci-
entifically valid. 'is model can calculate reasonable
post-based merit salary, which provides a useful
reference for salary managers of universities.

2. Analysis on the Status and Problems of
Post-Based Merit Salary of University
Teachers by Data

'e post-based merit salary of university teachers is a kind of
compensation based on the post setting result of the uni-
versity, which mainly reflects the post responsibilities and
basic workload of the teachers. Taking a university in
Shanghai as an example, the university adjusted the standard
of post-based merit salary once in 2013, 2017, and 2020,
respectively. 'e data of the three adjustments are shown in
Table 1. Another example is the post-based merit salary data
of a university in Nanjing, as shown in Table 2.

Analysing the current situation of the setting of post-
based merit salary of teachers in different universities, it is
found that there are several problems as follows:

(1) Post-based merit salary cannot be adjusted dy-
namically with the price level.'e average increment

speed of post-based merit salary should match with
the increment speed of social production efficiency
and price increases; that is, salary increment speed
needs to be adjusted with the increment speed of per
capita GDP and the increment speed of CPI.
However, the changes in price levels have not been
considered in the current setting of post-based merit
salary of many colleges and universities.

(2) Post-based merit salary structure is relatively
simple. China’s public institutions (university is a
kind of public institutions in China) began
implementing the employee salary system in 1993,
implementing the post allowance system in 1999,
and established the merit salary system in 2006 [9].
Although many colleges and universities have
completed the setting of post-based merit salary,
they still use the same way as the original post
allowance system.'ey fail to follow the principle of
“focus on efficiency with due consideration given to
equity,” “more pay for more work,” and “good pay
for good work” [10] in the setting of post-based
merit salary.

(3) 'e setting of difference between post-based merit
salary levels lacks an objective basis, so it is not
persuasive. 'e current difference between the post-
based merit salary levels of university teachers is
mostly based on the original job allowance salary
grade differential multiplied by the corresponding

Table 1: Post-basedmerit salary of a university in Shanghai in 2013,
2017, and 2020.

Professional and technical level 2013 2017 2020
2 90,000 140,400 151,200
3 82,200 128,400 138,240
4 74,400 110,400 118,920
5 68,400 88,800 96,000
6 64,200 82,800 89,520
7 60,000 76,800 83,040
8 55,200 65,400 70,800
9 51,600 61,200 66,240
10 48,000 57,000 61,800
11 44,400 52,800 57,120
12 43,200 51,000 55,200
13 40,200 47,400 51,240

Table 2: Post-based merit salary of a university in Nanjing.

Professional and technical level Post-based merit salary
2 120,000
3 100,000
4 80,000
5 60,000
6 55,000
7 50,000
8 45,000
9 40,000
10 35,000
11 30,000
12 27,000
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coefficient, which lacks an objective basis and sci-
entific calculation method.

(4) 'e determination method of post-based merit
salary is not smart enough. 'e current determi-
nation method of post-based merit salary is mainly
through the static table, and this method lacks the
ability to change intelligently and dynamically,
whichmakes it difficult for post-based merit salary to
keep pace with the times. It also forces universities to
manually adjust post-based merit salary rates every
few years to keep up with the development of the
times, thereby increasing the difficulty of the work.

3. The Determining Principle and Function
Design of Post-Based Merit Salary of
University Teachers

3.1. #e Influencing Factors and Determining Principles of
Post-Based Merit Salary of University Teachers. 'e salary
distribution system for university teachers must not only
comply with national policies and relevant regulations but
also be affected by the social environment and the specific
conditions of the university. Among the four parts of uni-
versity teachers’ salary, the three parts, namely, post salary,
pay grade salary, and allowance, must be implemented in
strict accordance with national regulations. Only the merit
salary part is flexibly determined by the university according
to its own situation and social influence. 'erefore, in order
to promote its own development and progress, every uni-
versity should make scientific decisions in order to optimize
its merit salary distribution plan.'e influencing factors and
determining principles of university teachers’ post-based
merit salary are as follows:

(1) Focus on motivation effect and guarantee internal
fairness.
'e main distribution principles of post-based merit
salary are as follows: “focus on efficiency with due
consideration given to equity,” “highlight the role of
performance,” and “good pay for good work.”
According to these principles, colleges and univer-
sities should appropriately widen the income dif-
ference between teachers of different positions and
levels in order to enhance the incentive of com-
pensation and at the same time should focus on
improving internal fairness. 'erefore, according to
the different job levels of teachers, the salary increase
range should be allocated reasonably to balance ef-
ficiency and fairness.

(2) Adjust dynamically according to social development
and price changes.
'e salary increase mechanism of university teachers
must be synchronized with the economic develop-
ment of the country and the region. Price level in-
crease is an accompanying phenomenon of social
and economic development, and the consumer price
index (CPI) [11] is constantly changing. 'erefore, it
is necessary to establish a linkage mechanism in

which merit salary increases with the price level
increase to ensure the fundamental living demands
of university teachers and help them share social
development achievement.

(3) Reasonably determine the post-based merit salary of
teachers according to the situation of the university.
When specifically determining the post-based merit
salary, each university should make reasonable ar-
rangements according to its own situation, and the
following four key factors need to be considered.
Firstly, reasonable income differential: colleges and
universities should set up a reasonable income dif-
ferential between teachers of different post levels. As
mentioned above, in the process of determining
post-based merit salary, both incentive and balance
should be carefully studied and considered, rea-
sonable differences of post-based merit salary should
be formed, and efficiency and equity [12] should be
balanced as much as possible.
Secondly, being able to link up with job performance
assessment and evaluation system [13]: when de-
termining the post-based merit salary, we should
fully consider the post and performance appraisal
results so that the salary can better reflect the work
performance of teachers, better play the role of salary
leverage, and reflect the distribution principle of
“more pay for more work,” “reward the good and
fine the bad,” and “reward the diligent and punish
the lazy.”
'irdly, reasonable growth and flexible and dynamic
adjustment: in order to fully stimulate the enthusi-
asm of teachers, the post-based merit salary of
university teachers should have a reasonable growth
year by year and can be flexibly and dynamically
adjusted according to the specific situation of the
university.
Fourthly, the limitation of the total amount of school
merit salary: the verification of total post-based merit
salary should be related to the overall development
level of colleges and universities, and a linkage
mechanism should be established to link the total
post-based merit salary with the development of
colleges and universities and the financial level. 'e
amount of post-based merit salary for teachers
(teaching and scientific research staff) is allocated
within the total post-based merit salary of the school,
and the post-based merit salary for each teacher is
reasonably determined within this amount.

3.2. #e Function Design of the Post-Based Merit Salary of the
Teachers in Colleges and Universities. In order to optimize
the post-based merit salary of teachers according to the
principles of determining the post-based merit salary of
teachers in colleges and universities and establish a scientific,
dynamic, and intelligent method for determining the post-
based merit salary of teachers, the functions of the method
are planned and designed as follows:
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(1) Under the same circumstances of other variables,
the higher the level of professional and technical
posts, the higher the post-based merit salary. 'e
highest level and structure proportion of profes-
sional and technical posts shall be determined in
accordance with the functions, specifications, af-
filiations, and professional and technical level of
public institutions and in accordance with the
current relevant regulations on professional and
technical post management and the guiding opin-
ions on post setting management of the industry. In
colleges and universities, professional and technical
posts are divided into 13 levels, including senior
titles, vice-senior titles, intermediate titles, junior
titles, and staff titles. Among them, technical levels
1–4 are senior titles, levels 5–7 are vice-senior titles,
levels 8–10 are intermediate titles, levels 11-12 are
junior titles, and level 13 is staff titles. In particular,
the professional technical level 1 is generally aca-
demician, and the salary system of academician and
other high-level talents is generally planned sepa-
rately. 'erefore, this model does not consider the
professional technical level 1 and other high-level
talents.

(2) Under the same circumstances of other variables,
the longer the length of service, the higher the
post-based merit salary. 'e length of service re-
flects the working time of the employees. 'e post-
based merit salary increases with the length of
service, which is conducive to maintaining the
stability of the employees and meets the needs of
the sustainable development of colleges and
universities.

(3) Under the same circumstances of other variables, the
better the performance appraisal result is, the higher
the post-based merit salary is. Post-based merit
salary can reflect the job content and workload. 'e
better the performance appraisal result is, the higher
the salary amount is, motivating employees to work
hard and improve work efficiency.

(4) Post-based merit salary should change dynamically
with the price level. At present, with the rapid
development of society and the continuous im-
provement of the price level, the adjustment of
post-based merit salary is obviously delayed. In
order to make up for this deficiency, job perfor-
mance pay should change dynamically and intel-
ligently with the price level so as to maintain the
salary competitiveness of university and attract [14]
and retain talents.

(5) 'e total amount of post-based merit salary is
controllable. Considering the relevant policies of
performance pay, the employment cost of colleges
and universities, and the actual situation of colleges
and universities, the total amount of post-based

merit salary should be designed as a controllable
value.

4. Research on the Optimization Model of
Post-Based Merit Salary for
University Teachers

4.1. Research on the Method of Determining the Post-Based
Merit Salary of University Teachers. According to the above
analysis, we design the post-based merit salary of university
teachers according to the dynamic, controllable, and hier-
archical principles.

(1) Determining the grade differential of post-based
merit salary hierarchically.
Reasonable salary grade differential design is the key
to determine post-based merit salary. To distinguish
the difference of post-based merit salary among
scientific research personnel with different post
levels and service years, we should consider not only
fairness but also efficiency and not only incentive
effect but also maintaining stability.
According to the work complexity of different post
levels and considering the contribution rate of each
post to the development of colleges and universities,
the difference of post-based merit salary between
different post grades should be reasonably drawn. 'e
design adopts three layers: senior titles, vice-senior
titles, intermediate and lower titles, and salary grade
differentials are set in each level.'e specific treatment
uses the mathematical model of the salary grade dif-
ferential in sections and adjusts the gradient flexibly of
salary grade differential by adjusting the parameters.
In addition, in order to reflect the factors of “fair-
ness” and “stability” of the sign of employment years,
a coefficient related to the employment years should
be set when determining the salary grade differential
so that the post-based merit salary increases with the
service period reasonably.

(2) Dynamic adjustment of post-based merit salary with
the price level.
With the continuous change of national and local
price levels, the income of staff should be adjusted
accordingly. Although the state advocates the co-
ordination between the salary of staff in public in-
stitutions and the development of the national
economy,many institutions have not yet done so. On
the one hand, Japan’s practice can be used for ref-
erence: the Japanese personnel academy investigates
the wage level, national standard living expenses, and
living price index of employees in private enterprises
every year and writes the civil service wage adjust-
ment plan after analysis. 'e cabinet formulates the
wage adjustment bill accordingly and reports it to the
parliament for deliberation and implementation.
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In order to ensure the income level of the staff in
public institutions and maintain the competitiveness
of colleges and universities to attract talents, CPI is
introduced as a parameter to determine the post-
based merit salary of teachers. For specific opera-
tions, we can check the CPI index of local urban
residents in the previous year published by the na-
tional bureau of statistics. If it is accurate to month,
we can check the CPI index of local urban residents
in the previous month published by the national
bureau of statistics to adjust the results of the salary
model.

(3) Determine the total post-based merit salary
according to the specific situation of the university
and dynamically control it.
'e setting of post-based merit salary is important to
the performance and development needs of specific
universities teaching and scientific research and
should be able to make reasonable adjustment
according to the post performance.'e total amount
of post-based merit salary in colleges and universities
should be designed as controllable parameters, and
colleges and universities can make regular (generally
one year) adjustments according to their own spe-
cific conditions.

4.2.DynamicGenerationModel of Post-BasedMerit Salary for
University Teachers

4.2.1. Basic Generation Model of Post-Based Merit Salary.
According to the determination method and work demand
of post-based merit salary of university teachers, this article
designs the generation model of post-based merit salary of
university teachers, and its basic model is as follows:

Si � δ × F ×(1 + CPI) × ρ,

subject to 
N

i�1
Si <T,

(1)

where Si is the annual post-based merit salary of teaching
staff and its unit is Yuan; δ is the coefficient of salary grade
differential and δ ≥ 1; F is post-based merit salary baseline
defined as the value of Si last year when δ � 1 and ρ � 1. CPI
is the consumer price index of local urban residents, ρ is the
performance appraisal coefficient of the previous year, N is
the total number of teachers, and T is the total amount of
post-based merit salary with the unit of Yuan.

4.2.2. Discussion and Parameter Determination of Post-Based
Merit Salary Generation Model. We analyse and discuss the
basic model (1) and study the method of determining each
parameter as follows (Figure 1).

(1) δ coefficient of salary grade differential is a key
parameter in the post-based merit salary generation
model, which reflects the impact of the two di-
mensions of professional technical level and length
of service on post-based merit salary.

δ � y + p. (2)

Among them, y is the professional technical level
parameter and p is the length of service parameter.
'ese two parameters, respectively, reflect the in-
fluence of the professional technical level and length
of service on δ, the coefficient of salary grade
differential.
We first discuss the method of determining y the
professional technical level parameter. 'e coeffi-
cient of salary grade differential between professional
technical levels can be increased in four ways. Firstly,
proportional salary grade differential: that is to say,
the wages of each professional technical level are
increased step by step with the same salary grade
differential percentage. It has two characteristics.
One is the amount of wage increased by the same
percentage, and the salary grade differential is
gradually expanded with the absolute amount, but
the gap is not very large, and the incentive effect is
obvious. 'e other is that it is convenient for labor
cost budgeting and enterprise salary plan formula-
tion. Secondly, the progressive salary grade differ-
ential: progressive salary grade differential means
that the wages of each grade increase step by step by a
progressive percentage. 'e wage salary grade dif-
ferential determined in a progressive way has ob-
vious absolute disparity between levels and large
income gap. Compared with the proportional salary
grade differential, it has a stronger incentive effect on
employees and is more suitable for some jobs that
need to highlight individual abilities. 'irdly, the
regressive salary grade differential: that is, the wage
levels are gradually increased in a regressive pro-
portion. 'e regressive salary grade differential is
suitable for jobs that require high labor intensity,
small technical differences, and regular upgrades to
employees. Fourthly, the irregular salary grade dif-
ferential: that is to say, the changes in the percentage
of the salary grade differential and the absolute
amount of the salary grade differential are deter-
mined in accordance with the “segmental type”
between the wages of each grade. In accordance with

13 12 11 10 9 8 7 6 5 4 3 2

1

1 + 5c1

1 + 5c1 + 3c2 + c3
1 + 5c1 + 3c2

1 + 5c1 + 3c2 + c3 + c4

1 + 5c1 + 3c2 + c3 + c4 + c5

y

Staff
title

Junior Intermediate Vice-senior
titles titles titles

Senior

Professional
technical level

titles

Figure 1: Curve of y, professional technical level parameter.
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the above-mentioned method of “determining the
grade differential of post-based merit salary hierar-
chically,” y, the teacher’s professional technical level
parameter, should be determined by this method.
Irregular salary grade differential is more flexible
than other salary grade differentials in determining
methods and is more in line with the law of wage
distribution. At the same time, considering that the
promotion standards for senior titles are quite dif-
ferent from those of intermediate, junior, and staff
titles, it is not advisable to choose a unified salary
grade differential. 'erefore, the irregular gradation
method is used to set the salary differential coeffi-
cient in the post-based merit salary generation
model, and the coefficients of salary grade differ-
ential are set as three sectional salary grade differ-
entials, which are staff to intermediate titles, vice-
senior titles, and senior titles. From staff titles to
junior titles to intermediate titles, a linear salary
grade differential distribution is used, as shown in
the following equation:

y � −c1 × Post + d, (3)

where Post is the corresponding professional tech-
nical level, c1 is the slope of the straight line, which
reflects the growth rate of professional technical level
parameter with the promotion of professional
technical level, and d is the intercept of the straight
line. Set the professional technical level parameter y

of the new employee v of professional technical level
13 as 1, so there is −c1 × 13 + d � 1, i.e.,
d � 1 + 13 × c1. 'en, equation (3) is obtained as

y � 1 +(13 − Post) × c1. (4)

When the professional and technical level rises to the
vice-senior titles, the grade difference should in-
crease correspondingly due to the improvement of
talent level, and the slope of professional technical
level parameter is increased to c2. Similarly, in the
senior titles, the higher the professional technical
level is, the more difficult it is to promote, and the
talent level rises greatly, and the slope of professional
technical level parameter is increased to c3. 'ere are
three main reasons to consider when setting the
three parameters c1, c2, and c3. Firstly, doctors and
masters can get intermediate titles through the
orientation of professional and technical level, which
is less difficult, so the slopes of intermediate and
junior titles are the same and the minimum. Vice-
senior is more difficult to promote than interme-
diate, while senior is more difficult than vice-senior,
and the return should bemore abundant, so the slope
gradually increases. Secondly, from the perspective
of performance appraisal, the higher the level of
professional and technical posts, the higher the
performance appraisal requirements, and the salary
level should also be improved accordingly, which is
in line with the principle of more pay for more work
and distribution according to one’s performance.
Finally, considering the number of new promotion
places each year, the higher the professional and
technical level, the fewer the promotion places,
which is in line with the pyramid talent structure of
colleges and universities, and the salary should be
tilted tomore senior technical personnel, which has a
greater incentive effect on the staff of colleges and
universities. So, we finally set c3 > c2 > c1. From this,
we can get y the professional technical level pa-
rameters from staff title 13 to senior title 2 as follows:

y �

1 +(13 − Post)c1 +(8 − Post)c2 +(5 − Post)c3, Post≤ 5,

1 +(13 − Post)c1 +(8 − Post)c2, 5≤Post≤ 8,

1 +(13 − Post)c1, Post≥ 8,

⎧⎪⎪⎨

⎪⎪⎩
(5)

where c3 > c2 > c1. According to the reasons de-
scribed in Section 3.2, the professional technical level
1 is not considered in the model. A schematic dia-
gram of the professional technical level parameter
curve is shown in Figure 1.
In addition to the professional technical level, length
of service is also an important factor to be considered
in the post-based merit salary generation model. 'e
contribution and return of senior teachers are re-
flected by the job performance bonus brought by the
length of service. 'e length of the service parameter
is determined by the following formula:

p � Year × η × c1, (6)

where Year is the length of service of the teacher (less
than one year is calculated as one year); new em-
ployee Year � 1. η is a coefficient that can be set on
demand and η × c1 reflects the growth rate of grade
difference coefficient with length of service. Gener-
ally, this speed should be far less than the growth rate
of professional technical level parameter with pro-
fessional technical level promotion, so η is usually far
less than 1.

(2) F is post-based merit salary baseline. 'e post-based
merit salary baseline F is constant, defined as the
value of Si with δ � 1 and ρ � 1 in the previous year.
'erefore, F changes with CPI the year-on-year, as
shown in the following equation:
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FtheNth year � Fthe (N−1)th year ×(1 + CPI). (7)

When using this model, the value of F in the first year
can be determined in the following ways. Firstly, it can
be reasonably estimated and determined according to
the salary data of the school in the previous year.
Secondly, for special cases, such as the new school, it
can be reasonably estimated and determined by re-
ferring to the per capita disposable monthly income of
local urban residents or the per capita consumption
expenditure of local urban residents.

(3) Consumer price index (CPI) is a relative number
reflecting the change trend and range of the price level
of goods and services purchased and consumed by
residents. It is closely related to people’s lives and
plays a very important role in the price system of the
whole national economy.'is index includes not only
the prices of all kinds of consumer goods needed by
urban and rural residents in daily life but also the
prices of various services closely related to people’s
life, such as water, electricity, transportation, educa-
tion, and medical care. It can comprehensively reflect
various factors of market price changes and their
impact on the actual life of residents.
Adding the CPI parameter item into the post-based
merit salary generation model is the concrete em-
bodiment of the method of “dynamically adjusting
the post-based merit salary with the price level.” 'e
purpose is to make the post-based merit salary
change with the price level dynamically and keep
pace with the development of the national economy
so as to ensure the basic living needs of university
teachers.

In some exceptional circumstances, such as the
COVID-19 epidemic in 2020, there may be sharp
changes in CPI. 'erefore, we should give CPI a
range of values in case of this kind of sharp change
happens. Considering recent years’ situation, we
think when CPI> 3% or CPI≤ 3%, the CPI in the
model should be substituted with 3% or −3%, not the
true value of CPI.

(4) ρ is the performance appraisal coefficient of the
previous year. Because the post-based merit salary
should reflect the work responsibilities, basic
workload, and performance appraisal results, it is
closely combined with the performance and demand
of teaching and research work in specific universities,
and the performance appraisal coefficient ρ of the
previous year can be set to make reasonable ad-
justment to this situation. ρ is determined according
to the comprehensive evaluation of the workload and
performance appraisal results in the previous year
and positively related to the comprehensive evalu-
ation results. If the evaluation results are in a regular
way, ρ is taken as 1. Correspondingly, if the evalu-
ation results are higher or lower than the average
level, they are taken as greater than 1 or less than 1,
respectively. 'e value can be determined according
to the specific performance appraisal results, one
value for one person, in principle 0.7≤ ρ≤ 1.3.

4.2.3. Dynamic and Optimal Generation Model of Post-Based
Merit Salary. 'e final generation model of post-based
merit salary is established by introducing all the above
parameters into the basic model (1). 'e final model is a
dynamic and optimized generation model of the post-based
merit salary of university teachers, as shown in the following:

Si �

1 +(13 − Post)c1 +(8 − Post)c2 +(5 − Post)c3 + Year × η × c1(  × F ×(1 + CPI) × ρ, Post≤ 5,

1 +(13 − Post)c1 +(8 − Post)c2 + Year × η × c1(  × F ×(1 + CPI) × ρ, 5≤Post≤ 8,

1 +(13 − Post)c1 + Year × η × c1(  × F ×(1 + CPI) × ρ, Post≥ 8,

⎧⎪⎪⎨

⎪⎪⎩

subject to 

N

i�1
Si <T, c3 > c2 > c1.

(8)

'e meaning of each parameter in (8) is the same as
those mentioned before, and it will not be repeated. Some
parameters are explained as follows.

For the performance appraisal coefficient ρ in the previous
year, the benchmark value is 1. If the performance of the
current year is poor, it can be reduced as appropriate, such as
0.95. If the performance is good, it can be increased as ap-
propriate, such as 1.05. η is a parameter used to adjust the
influence percentage of the length of service on post-based
merit salary. 1/η can be understood as the number of years of
service required to increase the allowance of a professional
technical level. c1 > 0 refers to the difference of professional
technical level parameters between adjacent professional

technical levels in level 13 to level 8.'e larger c1 is, the greater
the salary grade differential is. c2 > c1 refers to the difference of
professional technical level parameters between adjacent
professional technical levels in level 8 to level 5. c3 > c2 refers to
the difference of professional technical level parameters be-
tween adjacent position levels in level 5 to level 2.

5. Dynamic Optimization Determination
Method for Post-Based Merit Salary of
University Teachers

5.1. Determination Method and Optimization Adjustment of
Post-Based Merit Salary for University Teachers.

Scientific Programming 7



According to this study, the post-based merit salary of
university teachers is calculated and determined according
to equation (8) and adjusted dynamically. We should pay
attention to the following problems in the specific work.

(1) Solve the coordination problem between the total
amount of post-based merit salary and related pa-
rameters in colleges and universities:
In the dynamic optimization model shown in (8), the
constraint is the total amount of post-based merit
salary of a specific university. However, according to
the above research and discussion, each parameter in
the equation has its reasonable value range. 'ere-
fore, in the specific determination of a year’s post-
based merit salary, although it can be calculated
according to the model, it often needs to be adjusted
according to the actual situation of the university,
and finally, determine the total post-based merit
salary of the university and the value of the relevant
parameters.
'e specific treatment method of this problem is as
follows:
Due to the changes in the social environment and
specific situations of colleges and universities each
year, the total performance salary of colleges and
universities will change every year. For a specific
year, the total performance salary is a fixed value.'e
decision-making staff of colleges and universities cut
the total performance salary according to the com-
ponents of performance salary and determine the
total post-based merit salary according to the ap-
propriate proportion; that is, the total post-based
merit salary Tdiscussed in this article is a component
of the total performance salary.
In practical work, if the other parts of the total
performance salary can be compressed, it can ensure
that the value of T is not less than the total demand of
the post-based merit salary calculated by the current
model, and all the relevant parameter values do not
need to be adjusted adaptively. In this case, T� the
total amount of post-based merit salary calculated by
the model.
If, for some reason, the value of T cannot meet the
total demand of post-basedmerit salary calculated by
the current model, then through calculation, the

performance baseline F of this year will be reduced
adaptively. Because S and F are related in each po-
sition grade model, without changing other pa-
rameters, each employee’s post-based merit salary S
will decrease accordingly. 'us, the post-based merit
salary of all teachers is reduced by equal proportion
based on total amount control.

(2) Reasonably determine the salary grade differential of
post-based merit salary according to the current
situation of colleges and universities.
'e salary differences between different post levels
are adjusted by parameters c1, c2, c3, in which
c3 > c2 > c1. Although it can reasonably widen the
difference in post-based merit salary between dif-
ferent post levels, there are still two problems: the
values of c1, c2, c3 and the gap between three pa-
rameters. 'ese two problems still need to be solved
through experience and analysis in practical work.
'e recommended approach to this problem is that
the values of c1, c2, c3 are determined comprehen-
sively according to the proportion of the teachers of
each post level among the full-time teachers in the
university in the current year and the performance
appraisal requirements for teachers of each post level
in the current year. Meanwhile, there is secondary
management in colleges and universities. 'e
management institutions of secondary colleges can
adjust c1, c2, c3 to meet the requirements of the staff
structure and performance appraisal of the college
according to the personnel structure of their re-
spective colleges.

5.2. Case Analysis on the Determination of Post-Based Merit
Salary ofUniversityTeachers. Taking the actual situation of a
university in Shanghai as an example, this article analyses the
feasibility and effectiveness of the proposed optimization
method of post-based merit salary.

5.2.1. Parameter Setting. 'rough investigation, the CPI of
cities and towns in 2019 is 2.9%. Combined with the actual
situation of a university in Shanghai, set F2019 � 40, 000,
ρ� [0.8, 1, 1.2], η � 0.25, c1 � 0.13, c2 � 0.22, c3 � 0.31.
'ese parameters are brought into equation (8), and the
model is transformed into the following:

Si �

(6 − 0.66 × Post + 0.0325 × Year) × 41160 × ρ, 2≤Post≤ 5,

(4.45 − 0.35 × Post + 0.0325 × Year) × 41160 × ρ, 5≤Post≤ 8,

(2.69 − 0.13 × Post + 0.0325 × Year) × 41160 × ρ, Post≥ 8,

⎧⎪⎪⎨

⎪⎪⎩

subject to 
N

i�1
Si <T.

(9)
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5.2.2. Calculation Results. Simulate the equation (9) model
with MATLAB, and draw the mesh image of post-based
merit salary, as shown in Figure 2.

It can be seen from Figure 2 that the post- and per-
formance-based salaries generated by this model can set
reasonable differences with the increase of post level, the
differences of level 13 to level 8 are balanced, and the dif-
ferences of level 8 to level 5 and level 5 to level 2 are ap-
propriately improved. At the same post level, the coefficient
of gradation also rises to a certain extent as the length of
service increases. Meanwhile, the results of job appraisal also
have a certain range of influence on post-based merit salary.

In order to more specifically observe the running results
of the model, we take 8 teachers’ samples for testing, and the
results are shown in Table 3. Among them, column F is the
post-based merit salary value of each teacher obtained by
this model, and column G is the current post-based merit
salary of corresponding teachers in a university in Shanghai.

By analysing the results of column F, we can see the rules
of post-based merit salary of this model: from teachers 1 and
2 and teachers 3, 6, and 7, the higher the post level, the higher
the post-based merit salary of teachers with the same length
of service and the same performance appraisal results. From
teachers 2 and 3, it can be seen that the longer the length of
service, the higher the post-based merit salary of teachers
with the same post level and performance appraisal results.
From teachers 3, 4, and 5, we can see that the better the
performance appraisal results, the higher the post-based
merit salary. From teachers 7 and 8, it can be seen that the

post-based merit salary of teachers with the same post level,
length of service, and performance appraisal results dy-
namically change with the CPI year by year.

Analysing the results of columnG, we can see the current
law of post-based merit salary. Teachers 3, 6, and 7 show that
the higher the post level, the higher the post-based merit
salary. Teachers 2 and 3 show that the length of service has
no effect on post-based merit salary. From teachers 3, 4, and
5, it can be seen that, compared with teachers with average
performance appraisal results, teachers with poor perfor-
mance appraisal results have post-based merit salary, but
teachers with good performance appraisal results have no
increase in post-based merit salary. From teachers 7 and 8, it
can be seen that post-based merit salary does not change
dynamically with the CPI year by year.

In summary, the test results prove that compared with
the current post-based merit salary system of a university in
Shanghai, the dynamic and optimized generation model of
post-basedmerit salary developed in this article is reasonable
and effective, and it can reflect the teachers’ own post level,
length of service, and performance appraisal results. Fur-
thermore, the post-based merit salary generated by this
model can also change dynamically with the price level.

5.3. Model Improvement and Problem Discussion.
Although the method and optimization model of university
teachers’ post-based merit salary proposed in this article
satisfactorily solve the problems in the current salary system
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Figure 2: Example simulation results of post-based merit salary generation model.

Table 3: Test sample group.

No. Year Professional technical
level

Length of
service

Performance appraisal
result

Post-based merit salary by
our model

Current post-based merit
salary

A B C D E F G
1 2020 10 (intermediate) 8 year 1 67,914 73,800
2 2020 7 (vice-senior) 8 year 1 93,022 95,040
3 2020 7 (vice-senior) 15 year 1 102,386 95,040
4 2020 7 (vice-senior) 15 year 0.9 92,147 85,536
5 2020 7 (vice-senior) 15 year 1.1 112,624 95,040
6 2020 5 (vice-senior) 15 year 1 131,198 108,000
7 2020 4 (senior) 15 year 1 158,363 130,920
8 2019 4 (senior) 15 year 1 153,900 130,920
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such as single structure and cannot be adjusted dynamically
according to price changes, it still needs to be gradually
improved in the application. Related issues and their so-
lutions are discussed as follows.

'e difficulty of the determination method and dynamic
generation model of university teachers’ post-based merit
salary is the unity of its realistic rationality, social influence,
and intelligent optimization. On the premise of studying and
putting forward the dynamic generation model of post-
based merit salary, the difficulty is transformed into the
problem of reasonable determination of each parameter in
the model. As mentioned above, although this article puts
forward the principles and methods of parameter deter-
mination, it still needs discussion, research, and specific
determination by relevant leaders. In the practical work, due
to the need for different departments in colleges and uni-
versities to complete the work, there is a gap in mutual
coordination, resulting in the actual effect being often dif-
ficult to achieve the satisfaction of teachers and the real sense
of optimization. 'is problem still needs to be solved by the
effective cooperation of different departments in colleges
and universities.

6. Conclusion

Based on the consumer price index and the characteristics of
colleges and universities, this articl analyses and discusses
the influencing factors and determination principles of post-
based merit salary for teaching and scientific research
personnel in colleges and universities, and studies its dy-
namic and optimal generation model and determination
method.

(1) 'e grade differential of post-based merit salary for
university teaching and scientific research personnel
should be determined at different levels and should
be dynamically adjusted according to the price level.
At the same time, the total post-based merit salary
should be determined according to the specific
conditions of the university, and it should be dy-
namically controllable.

(2) 'e dynamic and optimized generation model of
post-based merit salary for teaching and scientific
research personnel established in this article can
truly reflect the various elements of post-based merit
salary through simulation experiments and case
analysis. 'e amount of post-based merit salary is
reasonably adjusted according to the post level of the
teacher, the length of service, and the result of
performance appraisal and can change dynamically
according to the level of social consumption. 'is
model not only conforms to the principle of giving
priority to efficiency and giving consideration to
fairness but also increases the competitiveness of
universities in attracting talents. 'erefore, the post-
based merit salary optimization model and method
proposed in this article is an innovation in this field,
which can be flexibly applied according to the actual
situation of different universities.

(3) 'e model and method proposed in this article leave
room for further research in its parameter deter-
mination methods, which should be solved in
practice and further research.
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