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In the educational sector, an evaluation index is required to draw up planning. )e establishment of an evaluation index is useful
to properly predict the employment quality of graduates. Such valuable indices help educational administrative departments to
formulate talent training standards. Multicriteria decision making is a decision-making tool that can be used in the formulation of
the evaluation index. )is research work proposes an effective evaluation model to assess the employment quality of graduate
students. )e model uses 10 evaluation indicators which are considered to be the standard employment quality. )e proposed
evaluationmethod utilizes the entropymethod and fuzzy comprehensive evaluation. Correlation between the employment quality
evaluation index and employment quality is computed. )e analytic hierarchy model is used to solve the weight of each em-
ployment quality evaluation index to the employment quality evaluation coefficient. According to the value characteristics of the
14 employment indicators, the expert method is used to assign scores to the sample data on each indicator. )us, the indicator
scores of the sample corresponding to the item are obtained. )rough the evaluation of the employment quality of a certain
university, the evaluation results are consistent with the actual employment quality of graduates. )e employment quality
evaluation model of college graduates established in this paper provides effective means and applications.

1. Introduction

Employment is an important issue in modern social life.
Employment is the foundation of national economic de-
velopment, the foundation of national stability, and the basic
conditions for survival and development for individuals
under market economy conditions [1, 2]. Under the con-
ditions of a market economy, if workers want to obtain a
certain amount of labor remuneration and be able to survive
and develop on their own, they must obtain it by selling
labor. )e concept of employment quality was initially in-
troduced in the 1990s, and it is still an emerging research
field [3]. As Sen Gupta said, it is difficult to define and
measure the quality of employment [4]. In fact, there is
currently no consensus on the connotation of employment
quality. Crimmins et al. believes that the evaluation index of
the employment quality should take more into consideration
the demands of people’s value realization so as to analyze the
index based on Maslow’s hierarchy of needs theory [5].

According to the demand theory, workers consider their
own needs when they are employed; that is, the process of
employment of workers is a process of satisfying their own
needs, and the quality of employment is directly related to
the degree of satisfaction of needs. Arranz et al. [6] believe
that the opportunity for an employed individual to obtain
free, equal, safe, and dignified productive work is decent
work. )e term work quality was proposed by the European
Commission. )e connotation of work quality compre-
hensively analyzes the characteristics of paid employment.
Monfort et al. [7] put forward the concept of high-quality
employment, which means that in the process of work, the
subject of employment can not only get paid but also get
things other than labor income, such as challenge and
satisfaction. Opaas et al. [8] define the quality of employ-
ment through three dimensions, including the labor envi-
ronment, the individual production efficiency of
employment, and the degree of contribution to economic life
through employment.
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In general, both domestic and foreign pay more atten-
tion to the research, but the research mainly focuses on the
dimension of theoretical analysis [9, 10]. )e current em-
ployment quality system is not yet perfect, and the evalu-
ation results obtained are usually one sided, ignoring the
process factors that lead to the evaluation of employment
quality. Current research focuses on the construction of a
comprehensive evaluation system, and it is difficult to reflect
the particularity of the training objectives of different types
of colleges. )erefore, the construction of the index system
should include general evaluation indicators that reflect the
commonality of colleges and universities and the unique
characteristics of different types of colleges [11, 12].

Multicriteria Decision Analysis (MCDA) is an ef-
fective tool that can be used in the decision-making
process. Decision making happens to be complex, puz-
zler, and vagueness [13, 14]. MCDA is a powerful tool that
leads one to select the best possible option. MCDA in
itself is a kind of operation research (OR) that is appli-
cable on all sorts of data-bearing qualitative or quanti-
tative factors [13]. MCDA intends to select the best
option among a number of alternatives by taking into
account various criteria. )e tool helps a decision maker
in focusing on what is logical, important, and easy to be
followed [14]. Needless to mention, decision making is
involved both in mundane and insightful activities.
)erefore, MCDA has widespread applicability in various
domains such as engineering, social sciences, and med-
icine. [15]. Moreover, in the current era of big data,
multicriteria decision making is appropriate to be used in
business analytics (BA) [16].

)e proposed method utilizes MCDA incorporating
the entropy and fuzzy comprehensive evaluation. In the
research work, 10 evaluation indicators are closely related
to the evaluation of employment quality. As a result, the
research suggests an effective evaluation method by
summing up outcomes of the study. )e analytic hier-
archy model is used based on the correlation between the
employment quality evaluation index and employment
quality. )e weight of each employment quality evalua-
tion index to the employment quality evaluation coeffi-
cient is solved for handy computation. )e follow-up
research work of this article helps government, univer-
sities, employers, and college students to evaluate and
measure the employment quality and provide help for
college graduates.

In the continuing decade of globalization, the proper
evaluation of employment quality is required in terms of the
ever-changing public policies and academic attendance.)is
proposed method provides an effective method for decision
making in general and for assessing the employment quality
in particular. Additionally, with little effort, the model can be
enhanced to solve the decision-making issues involved in
supply chain management [17].

)e remaining of this paper is organized into 5 sections.
)e evaluation of employment quality is covered in section
2. Stepwise entropy-based evaluation is discussed in section
3. Fuzzy comprehensive evaluation is presented in section 4.
Section 5 is about conclusion and future work.

2. Evaluation of Employment Quality in
Colleges and Universities

On the basis of real data of graduates, we inspect the as-
sociation of employment quality and the representative
indicators (mainly job satisfaction, satisfaction with devel-
opment prospects, and social value satisfaction). We then
performed regression analysis and fuzzy comprehensive
evaluation based on considering the entropy weight. As a
result, the correlation degree between the index factor and
the employment quality is obtained. )e detail of the model
is given as follows:

Heidi et al. studied the impact of satisfaction on em-
ployment quality and conducted an empirical analysis. )e
study intends to envisage whether satisfaction can predict
employment quality by investigating the research situation
of employment quality and satisfaction in other countries
[18]. Beatson measured the quality of employment by
reflecting the economic contract, the content of the labor/
return relationship, and the psychological contract reflecting
the employer/employee relationship. Fei et al. [19] used
regression analysis to study the factors affecting graduates’
employment competitiveness and work income. )e con-
clusion showed that college students’ academic level and
their academic status were the main factors. Marin [20]
believes that the strength, professional level, and influence
(ranking) of colleges and universities affect the employment
competitiveness of graduates. In addition, the employment
policies and systems in the social environment also affect the
quality of employment to a certain extent. Figure 1 shows the
selection results of employment evaluation indicators for
college graduates.

)e research status is collected through literature re-
search, and the expert method is applied to determine the
specific indexes of the employment quality evaluation on the
basis of a large number of collected documents. Next,
according to the teachers and experts of the employment
guidance centers of all levels of colleges and universities,
opinions are analyzed and evaluated. )e employment
quality indicators were selected based on the standards
suggested in the literature [21, 22]. )is paper follows the
principles of macro-micro integration, simplicity, versatility,
and comparability in selecting indicators to select 10 rep-
resentative indicators that are closely related to the evalu-
ation of employment quality. )e factors include job or
professional relevance, job satisfaction, job adaptation pe-
riod, salary income, alma mater overall satisfaction, job
salary satisfaction, job development prospect satisfaction,
job consultation satisfaction, the required degree of pro-
fessional demand for society, and satisfaction with em-
ployment assistance policies besides other measures [23–25].

3. Employment Evaluation Based on Stepwise
Regression Analysis

For the multiple linear regression model y � av + b , the
least square estimation method can be used to estimate
the parameters under the classical assumption of the model.
)e parameter estimator is a � |v′v|− 1v′y. )e classical
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assumption is “there is no complete multicollinearity.”
However, in the analysis of real economic problems, it is
impossible to have completely linear independence among
explanatory variables. If there is a linear correlation between
the explanatory variables v1, v2, v3 . . . vi, there must be
|v′v| � 0, so |v′v|− 1 does not exist, and the least square es-
timator of the parameter is not unique. )is means that the
least square estimation method is invalid, and the model has
multicollinearity [26, 27]. Stepwise regression analysis not
only can test the multicollinearity but also is an effective
method to deal with the multicollinearity problem. )e
following step-by-step approach is followed for analysis.

STEP 1. According to the law of economics and relevant
subjective experience analysis, select the relevant indepen-
dent variables and set that as v1, v2, v3 . . . vi.

STEP 2. Use each independent variable to establish a re-
gression model for the explained variable y to get the re-
gression models.

y � a11 + a12v1 + b1,

y � a21 + a22v21 + b2,

........,

y � ai1 + ai2vi + bi.

⎧⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎩

(1)

STEP 3. STEP1. carries out parameter estimation and
testing. )e model with the smallest sum of squared re-
siduals among the tested models is selected as the preferred
model, or the regression equation with the largest goodness
of fit is selected as the preferred model.

STEP 4. Add other explanatory variables one by one in the
preferred model and perform linear regression again. )e

newly added explanation improves the goodness of fit of the
regression equation [28–30]. It is possible that some pa-
rameters in the regression equationmay be higher. However,
the value of some parameters in the regression equation is
significantly affected. In the model [31, 32], steps are pro-
posed for the influence and existence of multicollinearity.
)e steps are as follows:

)e least square estimation is carried out on the above i-1
models, respectively. )e t-test statistics of the goodness of
fit and the parameters of each model are obtained. Bring A
into STEP2, and the model is built and obtained as follows:

y � a11 + a12v1 + a13v2 + b1,

y � a22 + a22v2 + a23v2 + b2,

.......,

y � ai1 + ai2vi + ai3vi + bi.

⎧⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎩

(2)

In the analysis of multicollinearity, if the coefficient value
or even the sign in the model with the new variable changes
significantly so that the result is unacceptable, it is very likely
that there is multicollinearity. )us, the new variable cannot
be introduced into the model [33, 34]. Figure 2 shows the
standard P–P plot of the regression standardized residuals.

In a model with multicollinearity or a model with in-
significant multicollinearity, the model is selected with the
most significant improvement, and the next step is pro-
ceeded. )en, statistic A is established as follows:

F �
(n − j − 1)Q(j − 1) − Q(j)

Q(j)
. (3)

Q(j) is the residual sum of squares when the model
includes j variables, and the significance level is given.

If Fj >Fa , then a new variable is added, and the new
variable cannot be added, otherwise. )e steps are repeated
until a satisfactory model is established. In the analysis of

Employment 
quality assessment

factors

1 Job satisfaction

2 Satisfaction with
development prospects

3 Social value
satisfaction

Salary income

Job adaptation period

Employment status satisfaction

Job salary satisfaction

Alma mater overall satisfaction

Satisfaction with job development prospects

Relevance of job and profession

Satisfaction with employment consultation

The degree of social demand for the required profession

Satisfaction with employment assistance policies and measures

Figure 1: Selection of employment evaluation indicators for college graduates.
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multicollinearity, if the coefficient value or even the sign in
the model with the new variable changes significantly so that
the result is unacceptable, it is very likely that there is
multicollinearity. )erefore, no new variable can be intro-
duced into the model.

4. Fuzzy Comprehensive Evaluation and
Comparison SchemeModelBased onEntropy
Weight Method

Employment is a very important issue in modern social life.
Employment is the foundation of the national economy and
national stability. It is considered to be the basic conditions
for the survival and development of individuals under
market economy conditions. At present, the methods for
evaluating the employment quality of college graduates are
relatively simple. )ere is no overall planning and re-
evaluation based on of standard relevant principles. )ere is
a lack of scientific demonstration in statistical analysis
methods and investigation time nodes [35, 36]. )is study
uses a combination of qualitative analysis and quantitative
analysis to systematically analyze the relevant factors af-
fecting the employment quality of college graduates. From
the connotation of employment quality, an index system is
designed so that to ensure expert evaluation. )e method
relies on the empirical conclusions of a large sample of
college graduates.)e research is significant in the sense that
both qualitative and quantitative research methods are being
used. )e study is more comprehensive, in-depth, and
scientific. Furthermore, the method is suitable to understand
the nature of college graduates’ employment quality. Out-
comes of the research are based on real data gathered from
university and college students [37].

In a nutshell, the paper compares and contrasts the
schemes through the fuzzy comprehensive evaluation and
comparison scheme model based on the entropy weight
method. )e proposed model plainly and systematically
solves the vague and difficult-to-quantify problem of the
degree of impact.

4.1. Determination of Price Index System. )e proposed re-
search follows the principles of macro-micro integration,
simplicity, versatility, and comparability in selecting the
indicators. )ere are 10 representative indicators that are
closely related to the evaluation of employment quality. )e
key indicators include job and professional relevance, sat-
isfaction with employment status, job adaptation period,
salary income, alma mater, overall satisfaction, job salary
satisfaction, job development prospect satisfaction, em-
ployment consultation, and degree of social demand, sat-
isfaction with employment assistance policies, and other
measures.

4.2. Establishing an Evaluation Set of the Completion of Task
Points. )e principles of macro-micro integration, sim-
plicity, versatility, and comparability are followed in the
selecting indicators. As mentioned in the previous section, a
total of 10 representative indicators were used. )e indi-
cators are closely related to the evaluation of employment
quality. In order to better illustrate the degree of completion
of the task point, the evaluation factors in the degree of
influence are divided into five levels, namely, the evaluation
set. )e five levels respectively indicate that the task com-
pletion is very good (4–5), good (3～4), general (2～3), poor
(1～2), and very poor (0～1) are expressed by A～E. Table 1
shows the classification of the evaluation set of the em-
ployment quality evaluation.

4.3. Establishing Membership Function for Factor Evaluation.
In order to reduce the influence of subjective factors when
assigning membership values by methods such as expert
scoring, the ascending and descending half trapezoidal
distribution functions are adopted as the membership
functions for factor evaluation. Taking the task completion
time as an example, first, a five-level membership function is
made according to the five-level standard of the waiting time
indicator. Among the evaluation factor, a smaller value of
the evaluation index of the completion time is considered to
be best. Initially, as the first plan, the reduced-half trape-
zoidal distribution membership function of the completion
is established. Following that, the ascending half trapezoidal
distribution membership functions of unit distance revenue,
regional average pricing, and task completion rate are
established, respectively. In the same way, the membership
functions of the ascending and descending semitrapezoidal
distributions of the evaluation factors of the second scheme
are established.

)rough the evaluation factor membership function, the
membership subset of the task completion time is obtained.
)is is carried out in accordance with the data in the ap-
pendix, that is, the fuzzy evaluation matrix.

4.4. Establishing a Weight Set of Evaluation Factors. )e
identified factors such as unit distance revenue, regional
average pricing, task completion rate, and task completion
time have different effects on task completion. )erefore,
different weights should be assigned to each indicator. )e
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Figure 2: Standard P–P plot of regression standardized residuals.
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weight is determined according to the principle that each
factor has a great influence on the completion of the task and
the principle of great weight. Figure 3 depicts results of the
relevance of employment quality indicators in colleges and
universities.

)e highest correlation degree between each index and
the reference sequence of employment quality reached 0.778,
the lowest correlation degree was 0.428, and the correlation
degree of other indicators remained between 0.5 and 0.8.

)e correlation results of the indicators are shown in
Table 2, where the A index reflects the calculated proportion
of the index value of the item.

pij �
rij


m
i�2 rij

,

ej � −k 
m

i�1
pij.Inpij.

(4)

)e entropy weight wj of the j -th index is computed as
follows:

wj �
1 − ej


n
j�1 1 − ej

. (5)

)e comprehensive weight of the indicator βj is given as
follows:

βj �
αjωj


m
j�1 αiωi

. (6)

)e calculated weights are 0.127, 0.233, 0.362, and 0.278,
respectively. Mathematically, the weight set of each evalu-
ation factor is represented as follows:

ω1 � [0.127, 0.233, 0.362, 0.278]. (7)

4.5. Fuzzy Comprehensive Evaluation. the weight of the
evaluation factor and the evaluation result S is combined,
where S � ω × R. )e obtained first-level fuzzy evaluation
matrix of the scheme one and the scheme two is given as
follows:

S � 0.341 0.260 0.243 0.222 0.324 ,

S′ � 0.277 0.386 0.325 0.302 0.252 .
(8)

According to ω, the compound operation and nor-
malization of the fuzzy matrix are computed to obtain the
fuzzy comprehensive evaluation vector of the completion of
the task point as

Y � ω · S

� 0.212 0.168 0.232 0.106 0.095 ,

Y � ω · S′

� 0.29 0.25 0.38 0.27 0.12 .

(9)

)e fuzzy comprehensive evaluation vector is scored,
and the scores of the two schemes are obtained as follows:

Score1 � 0.212 × 1 + 0.168 × 2 + 0.232 × 3 + 0.106 × 4 + 0.095 × 5

� 2.143,

Score2 � 0.291 + 0.25 × 2 + 0.38 × 3 + 0.27 × 4 + 0.12 × 5

� 361.

(10)

)e score of option one is 2.143 points, indicating that
the task completion of option one is average or poor,
while the score of option two is 3.61 points. )is indicates
that the task of option two has been largely completed
which in turn shows that the completion situation is
better. In the analysis of multicollinearity, if the coeffi-
cient value or the sign in the model with the new variable
changes significantly, then the result would be unac-
ceptable. Moreover, the probability of multicollinearity
would be high. )is signifies that a new variable cannot be
introduced into the model. It is therefore deduced that
the second option is more suitable to be used as a strategy
than the first option. It is because the related task is
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Figure 3: Relevant results of employment quality indicators in
colleges and universities.

Table 1: )e classification of the quality evaluation.

Serial number Evaluation factor A (1) B (2) C (3) D (4) E (5)
1 Unit evaluation benefit x1 x1 < 0.5 0.5≤x1 < 1.0 1.0≤x1 < 1.5 1.5≤ x1 < 2.0 x1 ≥ 2.0
2 Regional assessment quality x2 65≤ x2 < 7 70≤x2 < 75 75≤x2 < 80 80≤ x2 < 85 x2 ≥ 85
3 Assessment completion rate x3 (%) x3 < 5 65≤x3 < 70 70≤x3 < 75 75≤ x3 < 80 x3 ≥ 80
4 Time to complete the assessment x4 x4 < 5 5≤x410 10≤x4 < 15 15≤ x4 < 20 ≥20
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comparatively more completed. According to the results
of the fuzzy evaluation of the employment quality level of
college students, this article again uses a quantitative
method. Analogously, the index weights are used as the
weighted average to calculate the score value of the first
employment quality level of the college students. )e
fuzzy comprehensive evaluation results are then obtained
accordingly. )e verification process is based on the data
collected via a questionnaire. All the factors are repre-
sented by variables in the questionnaire. )e mean value
of the total variable is calculated by the statistical software
to accurately verify the mentioned evaluation results.

5. Conclusion and Future Work

Under the conditions of a market economy, if workers want
to obtain a certain amount of labor remuneration, it is ought
to be paid. To be able to survive and develop on their own,
workers must obtain their due wage by selling their labor.
)e concept of employment quality originally appeared in
the 1990s, and it is still an emerging research area. Feedback
on the construction of the employment quality evaluation
system for college graduates is advantageous in many ways.
It helps the concerned to comprehensively and objectively
grasp the employability level of college graduates. Moreover,
it is useful to investigate the actual economic and social
development requirements of the graduates, all according to
their talents. )e literature on the employment quality
evaluation of college graduates is thoroughly studied and a
number of analyses are carried out in the paper. A systematic
questionnaire survey was carried out to collect data related
to employment aptitude. )e combinational approach fol-
lowed encompassing the entropy weight method to mine the
employment sample data. Firstly, data are quantified and
then normalized for efficient utilization. Following that, the
correlation analysis model is performed on the index se-
quence to obtain the correlation degree between the index
factor and the employment quality. )e impact of each
indicator is then determined on the “employment quality.”
Next, the analytic hierarchy model is used to obtain the
weight of each indicator factor. )e expert method is used to
score the original index factors of the original data, thereby
dividing the grade. Employment quality evaluation is a
diversified and complex system. Some difficult problems and
unavoidable factors have been encountered in the research
process. In short, shortcomings are still there, which need to
be improved by investigating further research in the domain.
)e model is ready to be enhanced for the decision-making
process in other fields. We are determined to present various
versions of the model to simplify decision making in project
management and risk management.

Data Availability

)e data used to support the results of this study are in-
cluded in this article.
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