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ABSTRACT: With the flourishing development of
the catering industry, restaurants such as the
Michelin-starred and the special self-operated shops,
are constantly popping up and consumers have more
alternatives. To stand out from the competitors and
remain consumer loyalty are priorities to all the
caterers. The caterings have to innovate and
improve the dishes to attract consumers’ attention
and provide the personalized and caring services to
impress the customers.

This research encompasses all public
financial data from the 5 domestic restaurant
industry, covers from 2020 to 2022. And this
research applies the technique of Grey Relational
Analysis (GRA) and Entropy to assess the
performance of domestic restaurant industry and
provide suggestions to improve domestic restaurant
companies' performance. From our research results,
the performance of Xiangeqing and Guangzhou
Restaurant are relatively high among other domestic
restaurant companies. Moreover, the economic
benefits of five enterprises are evaluated in depth, so
as to clarify the advantages and disadvantages of
each enterprise in economic benefits and the degree
of difference. In addition, the problems existing in
profitability, solvency, operation ability and other
aspects of each enterprise are analyzed and pointed
out in detail.

KEYWORDS: Restaurant industry, Grey relational
analysis (GRA), Entropy, loyalty.

I. INTRODUCTION

Since the reform and opening up, the
catering industry has experienced rapid growth. The
low barriers to entry and ease of imitation have
resulted in intense competition within the sector. As
the economy continues to expand, the demand for
catering services has been steadily increasing,
significantly impacting both the social economy and
people's daily lives. However, a few years ago, the
widespread outbreak of the COVID-19 pandemic
imposed substantial financial burdens on the
industry, leading to a dramatic decline in revenue.
Consequently, many catering businesses exited the
market. According to statistics, in 2023, the

domestic catering industry's revenue exceeded the
notable threshold of 5.2 trillion yuan for the first
time [16]. The year-on-year growth rate reached
20.4%, resulting in an increase of 13.2 percentage
points in total retail sales of consumer goods.
Market competition has intensified, and consumer
demands have become increasingly diverse.
Research on the performance of catering enterprises
not only assists these businesses in identifying their
strengths and weaknesses but also aids in the
formulation of more effective market competition
strategies. Furthermore, such research helps
enterprises comprehend consumer demands and
feedback, thereby guiding improvements in their
products and  services.  Consequently, a
comprehensive and in-depth understanding of the
current operational and management situation, along
with an objective and truthful evaluation of financial
performance, is essential.

Currently, research on the performance
evaluation of listed catering companies in China
exhibits considerable breadth and depth, with a
relatively diverse array of methodologies employed
[5]. Nonetheless, significant deficiencies persist in
this domain. For example, most existing
performance evaluation methods rely on static
assessments, which often overlook the critical
influence of temporal factors on performance. By
utilizing grey relational analysis within China's
catering industry and developing a scientific
performance evaluation system [12], it becomes
possible to accurately gauge the business
achievements of enterprises and objectively assess
their operational levels. This approach has been
instrumental in fostering the growth of the catering
sector [11]. Additionally, it enables companies to
evaluate their current operational conditions by
analyzing historical financial indicators, thereby
providing a comparative framework against similar
enterprises and offering tailored strategies for
diverse organizations. This paper investigates the
application of grey relational analysis in the
performance evaluation of catering enterprises,
enhances the existing theoretical framework of
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performance evaluation, and serves as a reference
for other industries or fields.

II. LITERATURE REVIEWS

A - Restaurant industry

The catering industry encompasses businesses
primarily engaged in providing food and beverages
[9]. Its fundamental purpose is to deliver
experiences related to dining, social gatherings, and
entertainment, while attracting consumers through
various business models, diverse culinary offerings,
and distinct catering cultures. As society progresses
and consumer demands diversify, the forms and
service models within the catering industry have
become increasingly varied, transitioning from
traditional operations to modern digital and takeout
services. In addressing the diverse needs of
consumers, the catering industry continually
innovates and evolves, establishing itself as a vital
component of the social economy. Consequently,
this article categorizes the domestic catering
industry into four segments based on national
economic classifications: Chinese cuisine, Western
cuisine, beverages, and snacks. The four main
dining categories, encompassing Chinese cuisine,
Western cuisine, snacks, and beverages, span a
broad spectrum of consumer markets, ranging from
upscale dining to street food. Chinese and Western
cuisines stand out as globally prominent dining
styles, serving distinct consumer segments and
addressing varied consumer preferences. In contrast,
snacks and beverages excel in fulfilling the desires
for casual and convenient dining experiences.
Consequently, amid the trend of diversification in
the food service sector, these four dining categories
not only mirror consumers' preferences across
various tiers but also foster unique operational
strategies within the food service industry distinct
from other sectors.

B. Business performance

Business performance initially emerged
within the retail sector, aimed at assessing whether
key indicators met established goals and whether
predetermined tasks were accomplished [8].
However, as China's economy has rapidly
developed, other industries have begun to emerge,
increasing  their economic share annually.
Consequently, the relevant concepts of business
performance have been extended to the management
and operational analysis systems of various sectors,
including real estate and coal. In the face of an
unpredictable market environment, enterprises
encounter multifaceted risks that challenge their
operations and development. Therefore,
management requires a more timely, accurate, and
comprehensive understanding of the enterprise's

operational processes and status. In this context,
business performance management can effectively
reflect the overall situation and developmental
trends of the enterprise. Business performance
management must be seamlessly integrated with
enterprise strategic management. Strategic goals
should serve as the foundation for business
performance management, rendering strategic
management tangible and facilitating the orderly
execution of strategic planning, thereby enhancing
competitive advantage. Additionally, business
performance management should combine outcome
evaluation with process management, allowing for
timely adjustments and optimizations to fulfill its
objectives [7].

In enterprise performance management,
financial performance indicators play a crucial role
as they directly reflect a company's business
operations [10]. Evaluating these indicators provides
insights into the company's financial status,
encompassing  profitability, debt repayment
capacity, business growth, asset quality, operational
efficiency, and other relevant factors. However, in
the context of the emerging era of high-quality
development, financial performance assessed at a
singular level is insufficient to capture the
sustainable competitive advantage of an enterprise;
instead, it must address challenges across multiple
dimensions.

Thus, through the careful selection of
appropriate financial indicators and the development
of a corresponding indicator system, it is possible to
assess the financial performance of the entities
under study effectively. These outcomes can assist
corporate executives in aligning internal operations,
establishing strategic objectives, and forecasting
future financial trends to devise appropriate actions
and policies [13]. Consequently, the establishment
of a comprehensive enterprise financial performance
management system holds significant importance.

C. Entropy

The German physicist Clausius first
introduced the mathematical concept of entropy in
thermodynamics in 1865, characterizing chaotic or
disordered thermodynamic systems to illustrate the
loss of work capacity. Entropy serves as a parameter
of the state of matter and a measure of a system's
disorder. Shannon later adapted this concept to
information theory in multi-criteria decision-
making, where it quantifies the amount of
information and uncertainty, thereby representing
the uncertainty inherent in information sources [17].
Subsequently, he and W. Weaver developed the
entropy weight method to determine the weights
associated with uncertainty problems. The entropy
weight method primarily utilizes the uncertainty
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represented by entropy in information theory to
assess the information transmission capacity of
criteria within the decision-making process,
ultimately calculating the relative weights among
various variables [2]. Calculating the entropy values
derived from the measured indicators for each year
illustrates the extent of decision-making information
conveyed by these variables to the overall decision-
making context. This extent reflects the uncertainty
associated with information transmission. In recent
years, the concept of entropy has found broad
application across various fields. For example, Zhao
et al. established a comprehensive evaluation index
system for island planning and subsequently verified
and analyzed the effectiveness of this system by
integrating entropy with TOPSIS [20]. In this
instance, the calculated entropy values are based on
the assessment data for each scheme across all
evaluation criteria, devoid of any subjective
influences. Consequently, an objective weighting
method for attributes is employed.

D. Grey relational analysis (GRA)

The grey system theory was initially
introduced by Deng [18]. This theory posits that
known information is classified as white, unknown
information as black, and the intermediate area
between the two is termed grey. Within the
framework of information scarcity, grey system
theory primarily aims to uncover the intrinsic
essence of the system. It emphasizes the
enhancement and supplementation of system
information while maximizing the utility of known
white information. By employing scientific
analytical methods, the theory seeks to facilitate the
transition of the system from a grey state to a white
state, thereby enabling a more profound exploration
and understanding of the system.

The primary function of grey relational
analysis is to measure the degree of correlation
between discrete sequences [1]. While traditional
statistical regression models and econometric
models can also analyze relationships between
variables, they exhibit several limitations: 1. They
require extensive data to establish a model. 2. The
data must conform to a normal distribution. In
contrast, grey relational analysis imposes no
stringent requirements regarding the quantity or
distribution of the data Dbeing analyzed.
Consequently, when data is scarce or when the
distribution does not satisfy statistical prerequisites,
grey relational analysis emerges as a viable
alternative. Lu et al. demonstrated the reliability of
the proposed model using grey relational analysis
[14], which accounted for wvariations in wave
sequences, such as cross-pre-sequence, within the
time domain and at specific time intervals,

employing relative angle changes to assess
fluctuations within each interval. The compared
experiment shows that the GRA for cross-sequences
can effectively identify the relationship among
fluctuating sequences and the impact of time-delay
is small for the proposed model with similar shapes.

III. RESEARCH METHOD

In this study, the grey correlation detection
will select financial indicators such as gross profit
margin rate, net-profit margin rate, inventory
turnover rate, days dales outstanding rate, total
assets turnover rate, current ratio, debt asset ratio,
revenue growth rate, net-profit growth rate and total
assets growth rate as the data sources for analysis.
The operating data of five catering enterprises from
2020 to 2022 will be extracted. And the objective
weight values are calculated by the Entropy weight
method to establish a performance evaluation model
for catering enterprises. The derivation and
calculation steps of grey relational data are as
follows [3]:

STEP 1. Identify the reference sequence
(Xo) and the comparison sequence (Xj;). The
reference sequence serves as a data sequence that
reflects the optimal level under ideal conditions. In
this article, the maximum value of this sequence is
designated as the reference sequence, while the
comparison sequence represents the actual value of
a specific object. Next, standardize the data: Due to
the varying physical meanings of different factors
within the system, obtaining data or drawing
conclusions through comparison can be challenging.
In such instances, standardization of the data
becomes essential. The methods for standardization
differ based on specific circumstances. This step is
crucial when employing the grey relational analysis
method. Normalization processing acts as a data
pre-processing technique prior to the application of
the entropy value method, aligning with the
normalization method used in entropy weights.

STEP 2. Standardized data processing is
essential.  Due to the differing physical
interpretations of various factors within the system,
obtaining data or drawing conclusions through
comparison can be challenging. In these instances,
standardized data processing becomes necessary.
The methods employed for standardization vary
according to specific circumstances. This step is
crucial when utilizing the grey relational analysis
method. Normalization processing serves as a data
pre-processing technique prior to applying the
entropy value method, aligning with the
normalization procedures used in entropy weighting
[15].

STEP 3. The determination of weights (/7))
is essential in the decision-making process. To
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ensure the accuracy and fairness of the assessment,
this paper employs the entropy weighting method to
assign appropriate values to each evaluation index.

STEP 4. Calculating the Grey Relational
Coefficient (§) The degree of grey relational
relationship between ry in the reference sequence
and r; in the comparison sequence is measured by
the grey relational coefficient &; (1< j <n).

_ Amin+ pAmax

& =

: )
A; + pAmax

Amin =7, —r; | min (1<i<n, 1<j<m)

Amax =7, —r, | max (1<i<n, 1<;j<m)

i

Ay =1 =13 @)

As for the grey correlation resolution
coefficient (p), its main function is to adjust the
contrast degree between the background value and
the object to be detected. The size of the resolution
coefficient can be appropriately regulated according
to actual needs. This adjustment will only affect the
magnitude of the relative values and will have no
impact on the ranking result of the grey correlation
degree. In practical applications, it is usually taken
as 0.5.

STEP 5. Calculation of the Grey
Correlation Degree (C;). The correlation coefficient
serves as an indicator to quantify the degree of
closeness between a sequence and a reference
sequence at various time points. Although these
values are not constant, the scattered distribution of
information complicates direct overall comparisons.
Therefore, it is essential to employ centralized
integration measures to consolidate multiple values,
thereby facilitating an overall comparison. This
process involves converting the correlation
coefficient into a degree of correlation.

The formula for calculating grey relational
degree is:

C=3W&, U<ism) 3)

STEP 6. Grey Relational Degree Ranking.
The calculated correlation degrees will be sorted in
descending order, with the sorting based on the
magnitude of the correlation degree. The magnitude
of the correlation degree indicates the degree of
similarity between the reference sequence and the
comparison sequence. An increase in the correlation
degree value signifies a closer connection between
the reference and comparison sequences, whereas a
decrease in the correlation degree value suggests a
weakening connection. Utilizing the derived grey
correlation degree rankings, one can intuitively
assess the relative superiority and inferiority of the

operating and financial performance of each
compared listed company.

Secondly, to ascertain the relative
importance of the variables, specifically their
relative weights, it is essential to compare their
entropy values. Let us consider m schemes and n
decision-making indicators, which collectively
constitute the indicator matrix X, where the index i
ranges from 1 to m and the index j ranges from 1 to
n. The steps for calculating the entropy method are
as follows:

(1) Normalize the matrix Xj;.

The presence of negative elements in the
original evaluation matrix can adversely affect the
accuracy of subsequent weight calculations.
Consequently, the following formula should be
applied initially to transform the negative elements
into positive values within the matrix [19].

A -B,;
" Sign(4,)x ABS(A,./) —Si,gn(B,)x ABS(B,)
Where y;; represents the converted data.
A; = Maximize (xlj,xzj,...,xmj), j=12,...,n

v X, ~INTB)]  (4)

Bj = Minimize (xlj,xzj,...,xmj), j=12,...,n

ABS is an absolute value; when 4; > 0,
Sign(4)) = 1; and when 4, < 0, Sign(4;) = -1.

Furthermore, ABS|4;|, which represents the
absolute value of 4;; while INT(B)) represents the
integer value of B;.

Subsequently, given that there may be
differences in the measurement units among various
indicator variables, it is necessary to first
standardize the data to eliminate the impact caused
by inconsistent units. The standardized data matrix
r; 1s symbolically represented as follows:

= 5
i 5)
x;: The measured value of the jth variable
in the ith scheme.
ry: The normalized measured value of the

jth variable in the ith scheme.
x/+. : The maximum or minimum value of

the jth wvariable (maximum value for positive
indicators, minimum value for negative indicators)

(2) Calculate the Entropy value of the jth

ev:—Lannrﬂ i=12,....m;j=12,...,n (6)

The Entropy value of ; indicators is
represented as e;, where 1/Inm is a constant factor to
ensure that the value of ¢; is between 0 and 1.
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(3) Calculate the weight (W) of each
evaluation indicator.

listing data are used as research data. The data were
sourced from the RESSET/DB. Evaluation

l—e. indicators were derived from four fundamental
W,=- - (7 capabilities: Profitability capabilities, Operational
2l-e; capabilities, Debt-paying abilities and Development

IV. THE RESULTS AND ANALYSIS
A. Research object and variable selection
This study focuses on domestic listed
catering enterprises, specifically examining five

capacities, resulting in a total of 10 indicators [6], as
detailed in Table 1. The research subjects consist of
the top five domestic catering enterprises.
Subsequently, appropriate variables will be selected
based on their financial indicators to assess their
business performance. The original data matrices for

restaurants: Guangzhou Restaurant (A), Quanjude
(B), Tongginglou (C), Xi'an Catering Company (D),
and Xiangeqing (E). The research sampling period
is from 2020 to 2022, and a total of three years of

each catering enterprise are presented in Tables 2
through 6.

Table 1. Relationship between indicator codes and performance

Dimensions Indicator Code name  Relationship with business performance
Profitability Gross profit margin rate J1 Plus
capabilities Net-profit margin rate 2 Plus
Inventory turnover rate J3 Plus
Operational )
o Days dales outstanding rate J4 Plus
capabilities
Total assets turnover rate J5 Plus
Debt-paying Current ratio J6 Plus
ability Debt asset ratio J7 Minus
Revenue growth rate J8 Plus
Development
Net-profit growth rate J9 Plus
capacity
Total assets growth rate J10 Plus

Table 2 Guangzhou Restaurant financial data for three years (raw)

Indicator code 2020 2021 2022
J1 39.3284 37.8292 35.6346
12 14.1213 14.5218 12.9563
I3 8.9573 9.2586 8.548
J4 25.8771 28.8515 29.1686
IS 0.9713 0.8661 0.7704
J6 1.9376 2.3239 1.1568
J7 33.317 33.9086 39.5841
I8 8.5445 18.3252 5.7179
J9 21.0722 21.6807 -5.679
J10 30.8811 16.2779 21.0642
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Table 3 Quanjude financial data for three years (raw)

Indicator code 2020 2021 2022
J1 -9.2371 2.6047 -12.8889
12 -36.2965 -18.0834 -41.134
I3 11.818 16.1297 11.7972
J4 14.6091 23.7366 17.1502
J5 0.4187 0.507 0.4378
J6 1.5264 1.0458 0.577
17 27.2657 40.4467 49.1877
J8 -49.9899 20.9912 -24.1574
J9 -824.2918 39.7208 -72.5184
J10 -12.774 -9.4518 -15.1986

Table 4 Tongqinglou financial data for three years (raw)

Indicator code 2020 2021 2022
J1 23.6192 21.0921 18.3288
12 14.284 8.9572 5.6032
I3 10.3315 12.6431 13.7282
J4 234.4154 219.977 83.2837
J5 0.7238 0.5882 0.5821
J6 3.6316 2.4427 1.5911
17 15.3205 30.7548 31.5536
J8 -11.4076 24.1102 3.8606
J9 -6.318 -22.1732 -35.0303
J10 69.1985 7.892 2.2378

Table S Xi'an Catering Company financial data for three years (raw)

Indicator code 2020 2021 2022
J1 28.6695 19.8735 12.6676
12 1.8722 -33.0214 -45.6984
I3 9.2743 12.8512 10.8283
J4 18.5527 15.2199 9.335
IS 0.3482 0.3426 0.306
J6 0.6934 0.2115 0.2628
17 49.8944 70.3131 66.2919
J8 -17.9021 26.3897 -6.6495
J9 116.0306  -2329.2759 -29.188
J10 13.8533 5.9246 3.2254
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Table 6 Xiangeqing financial data for three years (raw)

Indicator code 2020 2021 2022
J1 34.1664 34.023 48.88
12 -4.0688 1.5148 -16.5768
I3 260.4836 422.5575 238.0125
J4 21.6992 31.1529 11.7015
J5 1.7984 1.5776 0.682
J6 1.0912 1.6634 1.2972
17 81.0873 51.8084 65.9014
J8 192.2542 16.5898 -58.8794
J9 69.3474 143.4044  -550.0057
J10 149.7703 -14.9921 7.0117

B. Grey relational analysis (GRA)

This study will proceed with grey
correlation analysis on the data pertaining to the
year and catering enterprises. Initially, it is essential
to standardize the original data. In grey relational
analysis, data standardization is performed using the
larger-and-batter, smaller-and-batter and nominal-
the-batter. In this study, the debt asset ratio (J7)
indicator was standardized using smaller-and-batter
method. Conversely, the gross profit margin rate
(J1), net-profit margin rate (J2), inventory turnover
rate (J3), days dales outstanding rate (J4), total
assets turnover rate (J5), current ratio (J6), revenue
growth rate (J8), net-profit growth rate (J9), and
total assets growth rate (J10) were standardized
using larger-and-batter to complete it. The grey
relational distance is subsequently calculated using
the formula provided in (2). Following the
enumeration of the maximum and minimum values
for each index, the grey relational coefficient is
derived wusing formula (1). The identification
coefficient p (distinguishing coefficient) serves to
compare the reference value with the object under
examination, allowing decision-makers to select
different p values for computation based on their
preferences. This coefficient ranges from 0 to 1,
although it is typically set at 0.5. Initially, we
calculate the grey correlation coefficient with p =
0.5, and subsequently, we determine the grey
correlation coefficients for the years 2020 to 2022.
The results are presented in Table 7.

C. The weighted value of Entropy

This paper calculates the entropy weight
values for the years 2020 to 2022. To account for
performance trends over these three years and to
ensure comparisons are made on a consistent basis,
the entropy weights are first averaged and then
weighted using the grey correlation coefficients to

derive a more objective conclusion. Subsequently,
the weight values for the following metrics are
calculated for the years 2020 to 2022: gross profit
margin rate (J1), net-profit margin rate (J2),
inventory turnover rate (J3), days dales outstanding
rate (J4), total assets turnover rate (J5), current ratio
(J6), debt asset ratio (J7), revenue growth rate (J8),
net-profit growth rate (J9), and total assets growth
rate (J10). A summary of these values is presented
in Table 8. According to Table 8, the weight values
are as follows: gross profit margin rate is 0.1051,
net-profit margin rate is 0.0976, inventory turnover
rate is 0.1597, days dales outstanding rate is 0.0875,
total assets turnover rate is 0.0502, current ratio is
0.0715, debt asset ratio is 0.0628, revenue growth
rate is 0.1213, net-profit growth rate is 0.1576, and
total asset growth rate is 0.0867. This study will
utilize the grey correlation value as a benchmark,
integrating it with the weight values derived from
Entropy. The analysis will assess the performance
trends of Guangzhou Restaurant (A), Quanjude (B),
Tongginglou (C), Xi'an Catering Company (D), and
Xiangeqing (E) from 2020 to 2022.

D. The business performance for restaurant
industries

This study assessed the performance trends
of catering enterprises from 2020 to 2022 using the
grey correlation coefficient and the average weight
value of Entropy. Performance values for
Guangzhou Restaurant, Quanjude, Tongginglou,
Xi'an Catering Company, and Xiangeqing were
derived by multiplying the grey correlation
coefficient by the average weight of Entropy. The
trend changes of these five catering enterprises are
illustrated in Table 9 and Figure 1 below.
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Table 7 Summary for of grey relational coefficients

2020 A 12 I3 J4 J5 J6 J7 I8 J9 J10

A 1.0000 0.4668 0.3411 0.3598 0.5209 0.5173 0.4591 0.3435 0.3391 0.3864
B 0.5559 0.4689 03424 1.0000 0.4556  1.0000 0.3814 0.3848  1.0000 0.4817
C 0.6485 03465 03414 03519 03827 03819 0.5652 0.3751 0.3681  0.3552
D 0.3377 03381 03437 03478 03946 0.4631 0.4296 0.3333  0.3335 0.3337
E 0.7921  1.0000 1.0000 0.3552 1.0000 0.4168 1.0000 1.0000 0.3533  1.0000

2021 J1 J2 13 J4 J5 J6 J7 I8 J9 J10

A 1.0000  0.8508 0.3382 0.3652 0.5256 09113 0.4912 0.6205 0.3706  1.0000
B 0.5304 0.5334 03400 1.0000 0.4435 1.0000 0.4704 0.8526 0.3348 0.4924
C 0.5129 03475 03401 03493 03896  0.3536  1.0000  1.0000 0.3344  0.4400
D 0.3493 1.0000 03419 03591 0.4241 0.4664 0.5406 0.7096  0.4087  0.4312
E 0.8324 03558 1.0000 03680 1.0000 0.6104 0.6550 0.5737 1.0000  0.3333

2022 n 2 I3 J4 J5 Jo J7 I8 J9 J10

A 0.6481 04714 03411 04344 1.0000 0.6465 0.5533 0.3591 1.0000  1.0000
0.4440 03814 0.3463 1.0000 0.6713  1.0000 0.4878 0.3502 0.9027 0.3583
0.4025 0.3352 0.3433  0.3598 0.4529 03742 1.0000 1.0000 0.9205 0.3708
0.3334 03742 03443 03859 05362 0.4392  0.6592 0.5988  0.8028 0.3416
1.0000  1.0000 1.0000 0.3674 0.8131 0.7299 09883  0.3334  0.3333  0.4280

m O O W

Table 8. Entropy for summary in 2020-2022

1 12 I3 J4 J5 J6 J7 I8 J9 J10

2020 0.1302  0.0952 0.1649 0.1151 0.0377 0.0346 0.0393 0.1266 0.1525 0.1039
2021 0.0977 0.1182 0.1743 0.0939 0.0316 0.1063 0.0517 0.1172 0.1329 0.0762
2022 0.0874 0.0794 0.1398 0.0534 0.0812 0.0737 0.0973 0.1202 0.1875 0.0801
Average  0.1051  0.0976 0.1597 0.0875 0.0502 0.0715 0.0628 0.1213 0.1576  0.0867

Table 9 Performance of Various Catering Enterprises from 2020 to 2022
Alternative 2020 year 2021 year 2022 year

A 0.4633 0.6285 0.6584
B 0.6066 0.5946 0.5866
C 0.4046 0.4800 0.6131
D 0.3484 0.5069 0.5175
E 0.7799 0.6881 0.6791
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Figure 1. Performance trend of various catering enterprises from 2020 to 2022

Xiangeqing, a leading catering enterprise,
has maintained the top position in grey correlation
degree for three consecutive years. This data clearly
illustrates Xiangeqing's exceptional performance in
financial operations and its robust business strategy.
Such success may be attributed to the company's
deep-rooted heritage in the catering industry, its
stringent management system, and its keen market
insight. Xiangeqing's capacity to sustain a high level
of business performance underscores the
effectiveness of its stable business model.

Secondly, Guangzhou Restaurant has
consistently ranked among the top three in the three-
year grey correlation degree, indicating strong
business performance. As a long-established
catering enterprise, it has garnered a substantial
consumer base through its unique dishes, high-
quality service, and positive brand image. The stable
grey correlation also reflects the maturity and
stability of Guangzhou Restaurant's financial
management and operational strategies, which allow
it to maintain exceptional competitiveness within
the industry and establish a solid foundation for
future development.

The grey correlation degree of Quanjude
has been declining annually, indicating instability in
its operational performance. As a long-established
catering enterprise with a distinctive brand,
Quanjude once occupied a significant market
position. However, in recent years, the rapid
transformation of the catering industry and
heightened market competition have presented a
series of challenges for Quanjude. These challenges
include insufficient innovation in its menu offerings
and a decline in service quality, both of which have

contributed to fluctuations in its business
performance.
Finally, Xi'an catering company and

Tonggqinglou have persistently ranked at the lower
end of the grey correlation degree over the past three
years, indicating that the performance levels of these
two enterprises are highly unstable. To improve
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their  business  performance and  market
competitiveness, Xi'an catering company and
Tongqginglou may need to focus on enhancing brand
development, innovating their menus, improving
service quality, and expanding their market reach.

In summary, the analysis of the grey
correlation degree among these five catering
enterprises reveals distinct differences in their
overall  financial  performance  capabilities.
Xiangeqing and Guangzhou Restaurant exhibit
exceptional business performance, attributed to their
stable strategies and strong brand images.
Conversely, Quanjude, Xi'an catering company and
Tongqginglou must recalibrate their strategies to
adapt to the dynamic market environment, actively
address challenges, and improve their business
performance and market competitiveness.

V. CONCLUSION

This study employed grey relational
analysis in conjunction with Entropy to evaluate the
performance of catering enterprises over the period
from 2020 to 2022. The findings indicate that the
performance of Xiangeqing and Guangzhou
Restaurant exhibited a significant growth trend
during this timeframe. In contrast, Quanjude, a long-
established catering enterprise with a distinctive
brand, demonstrated instability in its business
performance capacity. Lastly, both Xi'an catering
company and Tongqinglou ranked at the lower end
among the five enterprises examined.

The summary table in Table 7 indicates
that Xiangeqing and Guangzhou Restaurant
exhibited robust profitability in 2020. This
performance suggests that both companies achieved
significant economic benefits amid market
competition and effectively met their profit targets.
In 2021, the profitability of Guangzhou Restaurant
and Xi'an catering company remained strong, further
demonstrating that these two companies sustained a
competitive advantage in the catering market. By
2022, the profitability of Xiangeqing and
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Guangzhou Restaurant continued to be strong.
Quanjude and Xiangeqing maintained their leading
positions in operational capabilities, a success
attributed to their ongoing efforts in management
innovation, cost control, and improvements in
operational efficiency.

Through the evaluation system and
empirical analysis presented in this paper, we have
derived the grey correlation values of relevant
indicators for listed companies in the catering
industry, along with their performance rankings.
This analysis not only elucidates the fundamental
aspects of economic development within catering
companies and enhances our understanding of their
various capabilities, but it also uncovers the
underlying reasons for performance disparities
among these firms. Such insights provide essential
guidance for enhancing the management and
operational standards of listed companies, offering
significant practical relevance. The advantages of
high-performing enterprises are multifaceted,
whereas the challenges faced by underperforming
companies are not confined to a specific level.

This paper has several limitations,
primarily evident in the construction of the
evaluation index system. Currently, the system
predominantly emphasizes financial indicators,
resulting in a one-dimensional perspective that lacks
systematic  consideration.  Consequently, the
assessment results may be biased and fail to
accurately represent the true conditions of listed
catering companies. As for non-financial indicators
are equally vital for these companies, and their
exclusion from the evaluation system warrants
further investigation. Future research should
concentrate on integrating non-financial indicators
into the evaluation framework to improve the
comprehensiveness and accuracy of the assessment.

Although in this study, the weights of the
indicators are assigned using entropy weights, which
provides a degree of objectivity; however, this
approach does not adequately account for the
horizontal interactions and influences among the
indicators. Additionally, it relies heavily on the
sample data. Consequently, any changes in the
modeling samples will result in corresponding
fluctuations in the weights, potentially distorting the
weights and undermining the validity of the final
evaluation results. To address these limitations,
alternative weighting methods, such as genetic
algorithm (GA) [4] or AHP method, can be
incorporated for further comparative analysis.
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