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Abstract. Student party branches in colleges and universities are the basic units
for managing, supervising, and serving student party members. The article estab-
lishes the “Student Party Branch Control System” by combining the control of
typical complex systems, considering the student party construction work in col-
leges and universities as a whole system, as well as evaluating the quality of the
student party branch construction work by building a hierarchical analysis and
evaluation model. Firstly, the four evaluation indexes based on the hierarchical
model are established through The Analytic Hierarchy Process (AHP), and the
weight values of each index are determined by using the second-order evaluation
method to reach the final evaluation results.

Keywords: The Analytic Hierarchy Process (AHP) · college party construction ·
student party branch

1 Introduction

Student Party branches in colleges and universities are the basic units for managing,
supervising, and serving student Party members, the fighting bastion for implementing
the Party’s line and policy to the grassroots of colleges and universities, the bridge and
link between the Party and the majority of young students, and the important support
for running a good socialist university with Chinese characteristics.

Nowadays, there are many problems in some university student party branches:
a shallow theoretical study, insufficient execution, weak organizational cohesion, and
inaction of party branch members, resulting in the party branch “talking unheard and
working unheard”. In addition, the rapid development of the Internet era makes stu-
dents pursue individuality, and the cognition of young college students is affected by
the migration of grass-roots party branches in colleges and universities. To promote the
creativity of the grass-roots student Party members and cadres to remember the mission,
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take responsibility, study diligently, do practical things, do good things and solve diffi-
culties for students so that the Party organization has a strong “magnetic force” and a
lasting attraction that can talk with students, stand together, sit in one place as well as
work with students. It aims that build a “suction stone” type party organization.

In the process of assessing the quality of student party branch construction work
in higher education institutions, some evaluation factors or comments used have some
degree of vagueness, donot have clear boundaries and clear extensions, and are difficult to
be evaluatedwith absolute or precise affirmation or negation, so it is appropriate to use the
fuzzy comprehensive evaluation method [1]. When applying the fuzzy comprehensive
evaluation method, the weight of each index has an extremely important status, but
when applying the fuzzy comprehensive evaluation method, the weight of each index is
often proposed by experts according to their personal experience, which inevitably has a
certain subjectivity [2]. Hierarchical analysis is a method that combines qualitative and
quantitative evaluation, which can process and express personal subjective judgments in
quantitative form, thus minimizing the possible unscientific evaluation due to personal
subjective judgments and making the evaluation results more credible [3, 4].

2 Chromatographic Analysis Method

Given the different contribution values of each indicator to the previous level of indica-
tors, AHP is used to determine the weights of each indicator [5]. Hierarchical analysis
is a combined qualitative and quantitative evaluation method proposed in the mid-1970s
by T.L. Satty, a famous American operations researcher and professor at the University
of Pittsburgh [6]. The method simulates the basic features of the human thinking pro-
cess in decision-making (i.e. decomposition, judgment and synthesis) for a hierarchical,
quantitative and normative treatment of complex problems [7]. It is a system engineer-
ing method, which considers a complex multi-objective decision problem as a whole,
decomposes the total objective into several sub-objectives or criteria, and then further
decomposes it into several levels with multiple indicators or criteria and multiple con-
straints, thus decomposing it into orderly recursive hierarchical structure, i.e. hierarchical
model, and calculates the single ranking (number of weights) and total ranking of each
level by fuzzy quantification of the qualitative indicators [8]. (number of weights) and
the total ranking, so as to optimize the multi-objective, multi-indicator multi-solution
decision [9].

3 Evaluation Index System

Generally speaking, the modeling of AHP includes four steps: building a structural
model of recursive hierarchy, constructing a two-by-two comparison judgment matrix,
hierarchical single ranking and hierarchical total ranking [10, 11]. The following specific
analysis is as follows.

3.1 Create a Recursive Hierarchy Based on Information

This paper set up the content and index system for evaluating the quality of party building
work of student party branches from four aspects: policy system, specific measures and
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Fig. 1. Hierarchical structure model.

student party members as well as evaluation feedback. After clarifying the evaluation
contents and the relationship, a hierarchical model consisting of the evaluation objects
and evaluation index systems is established, which is shown in Fig. 1.

3.2 Constructing a Two-Comparison Judgment Matrix

A judgment matrix (also called pairwise comparison matrix) is constructed, and for
factors of the same level, a two-by-two comparison ismade according to their importance
regarding a certain criterion of the previous level. Thus, a two-by-two comparison of
the importance of all factors is shown on a scale of 1 to 9 in Table 1. Various scale in
this table represents the importance of a two-by-two comparison, which is used to sort
different factors with AHP.

The n-order two-by-two comparison judgment matrix is constructed, as shown in
the following constructed judgment matrix. Where Ai(i = 1, 2, 3, . . . , n) is the evalu-
ation index, and aij(i, j = 1, 2, 3, . . . , n) denotes the weight. This paper evaluates the
importance of each level of evaluation indexes compared with other evaluation index at
two levels by 10 Civic Science teachers of University of Electronic Science and Tech-
nology of China that are engaged in the work related to the party construction of college
students.

A =

⎡
⎢⎢⎢⎢⎢⎢⎢⎣

A
A1

A2

A3

A4

A1

1
1/5
1/3
1/7

A2

5
1
3
1/2

A3

3
1/3
1
5

A4

7
2
1/5
1

⎤
⎥⎥⎥⎥⎥⎥⎥⎦

(1)
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Table 1. Definition of judgment matrix scales

Scale aij Meaning

1 Factor i factor j is equally important

3 Factor i is slightly more important than factor j

5 Factor i is significantly more important than factor j

7 Factor i is strongly more important than factor j

9 Factor i is extremely more important than factor j

2,4,6,8 The ratio of the effects of factor i over factor j is between the two adjacent
levels above

Countdown The ratio of the effects of factor i over factor j is the ratio of the above aij the

reciprocal of. aij = 1
aji

Based on the constructed judgment matrix, using the characteristic root method, the
weight vector ω = (ω1, ω2, ω3, . . . , ωn)

T , right multiplying the weight ratio matrix A,
we have.

Aω = λmaxω (2)

where λmax is the maximum eigenvalue of the judgment matrix, which exists and is
unique, and in addition ω The components of the matrix are all positive components.
Finally, the obtained weight vector is normalized and the normalized vector is the weight
vector for sorting.

3.3 Hierarchical Single Sort and Hierarchical Total Sort

The first is the hierarchical single ranking. After the aforementioned judgment matrix
is constructed, the maximum eigenvalue of this judgment matrix and its corresponding
orthogonal eigenvector are found, and the weight value of the relative importance of
each factor in each level with respect to a factor in the previous level and its ranking is
calculated.

The main methods for solving the feature vectors are sum-product method, square
root method, power method, least squares method, etc. The importance calculation is
the most fundamental computational task of AHP decision analysis. In this paper, the
sum-product method is used for calculation. Let the judgment matrix A = (aij)n×n,
whose specific steps include.

1) Step 1
The elements in A are normalized by columns, i.e., to find

aij = aij∑n
k=1 akj

, i, j = 1, 2, 3, . . . , n (3)

2) Step 2
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Table 2. Calculate the sum of the columns

Quality of work Policy System Specific measures Student Party
Members

Evaluation
Feedback

Policy System 1 5 3 7

Specific
measures

0.2 1 0.333 2

Student Party
Members

0.333 3 1 0.2

Evaluation
Feedback

0.1429 0.5 5 1

∑
aij 1.6759 9.5 9.333 10.2

The columns of the same row of the normalized matrix are summed, i.e.

ωi =
n∑

j=1

aij, i = 1, 2, 3, . . . , n (4)

3) Step 3
The weight vector is obtained by dividing the summed vector by n, i.e.

ω = ωi/n (5)

4) Step 4.
The maximum characteristic root is calculated as

λmax = 1

n

n∑
i=1

(Aω)i

ωi
(6)

where (Aω)i denotes the vector Aω of i component of the vector.
The table below shows the calculation of the hierarchical single row and the hier-

archical total row. Table 2 performs the sum of the columns of the matrix; Table 3
normalises the matrix by column; Table 4 is the matrix operation to calculate the sum
of the rows; and Table 5 is the final step, calculating the weights of the elements.

3.4 Consistency Test

1) Calculate the consistency index CI (consistency index)

CI = λmax − n

n − 1
(7)

where λmax is the maximum eigenvalue of the judgment matrix.
2) Find consistency indicators RI (see Table 6)
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Table 3. Normalization by column

Quality of work Policy System Specific measures Student Party
Members

Evaluation
Feedback

Policy System 0.5967 0.5263 0.3214 0.6863

Specific
measures

0.1193 0.1053 0.0357 0.1961

Student Party
Members

0.1987 0.3158 0.1071 0.0196

Evaluation
Feedback

0.0853 0.0526 0.5357 0.098

Table 4. Calculate the sum of the rows

Quality of work Policy System Specific
measures

Student Party
Members

Evaluation
Feedback

ω
′
i′

Policy System 0.5967 0.5263 0.3214 0.6863 2.1307

Specific
measures

0.1193 0.1053 0.0357 0.1961 0.4564

Student Party
Members

0.1987 0.3158 0.1071 0.0196 0.6412

Evaluation
Feedback

0.0853 0.0526 0.5358 0.098 0.7717

∑
aij 1 1 1 1

Table 5. Calculate the weights of each element

Quality of work Policy System Specific
measures

Student Party
Members

Evaluation
Feedback

ωi

Policy System 0.5967 0.5263 0.3214 0.6863 0.5327

Specific
measures

0.1193 0.1053 0.0357 0.1961 0.1141

Student Party
Members

0.1987 0.3158 0.1071 0.0196 0.1603

Evaluation
Feedback

0.0853 0.0526 0.5358 0.098 0.1929

3) Calculate the consistency ratio CR (consistency ratio)

CR = CI

RI
(8)
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Table 6. Average random consistency index

n 1 2 3 4 5 6 7 8 9

RI 0 0 0.58 0.9 1.12 1.24 1.32 1.41 1.45

When CR < 0.10 When the consistency of the judgment matrix is considered
acceptable, otherwise, the judgment matrix should be appropriately revised.

In this paper, we first calculate the maximum value of the eigenvectors of the
judgment matrix A λmax:

λmax = 1

n

n∑
i=1

[∑n
j=1 aijωj

ωi

]
=

n∑
i=1

[∑n
j=1 aijωj

nωi

]
(9)

λmax = 4.1185 (10)

Then its consistency index CI = λmax−n
n−1 = 4.1185−4

4−1 = 0.0395 can be seen from the
table that when the order of the judgment matrix n = 4 and the correction coefficient
RI = 0.90. Thus the consistency ratio is CR = CI/RI = 0.0395/0.90 = 0.0439, CR =
0.0439 < 0.10 and the judgment matrix has consistency. Through the test, the resulting
weight set.

W = (0.5327, 0.1141, 0.1603, 0.1929)T can reflect the importance of each factor,
and thus the distribution of each weight value is more reasonable. It is possible to seen
that the weight set 0.5327 > 0.1929 > 0.1603 > 0.1141. It can be reflected that in the
quality assessment of student party construction work in colleges and universities, the
primary attention should be paid to the policy system, strengthening the organizational
leadership, implementing the systems, and enhancing the cohesion and appeal of student
party branches. Meanwhile, the supervision and evaluation feedback mechanism can
become the cleaner of the political air in the party, and student party members and cadres
can get used to making progress in reminding and supervising each other. It should be
insisted on the combination of “self” feedback, feedback to “down” and feedback to
“up” to optimize the feedback mechanism of supervision and evaluation.

4 Conclusions

This paper is based on the study of the factors that influences the evaluation of the
construction work of university student party branches. The evaluation model is con-
structed by using AHP hierarchical analysis method comprehensively to evaluate the
construction work of university student party branches and overcome the limitations of
traditional methods. The content and index system of the quality evaluation of college
student party branch construction work is established throughAHP, and the weight value
of each index is determined so as to conduct a comprehensive evaluation and improve
the reliability and validity of the evaluation process and evaluation results.

The next work can be combinedwith fuzzy statistical analysis to obtain the affiliation
degree of each factor, use a multi-level fuzzy comprehensive evaluation method to make
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a comprehensive evaluation of the quality of the construction work of student party
branches in colleges and universities, and use the principle of maximum affiliation to
analyze the fuzzy comprehensive evaluation results to come up with more contrasting
and valid results.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
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provide a link to the Creative Commons license and indicate if changes were made.
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Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.
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