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Abstract. Fully utilizing the online evaluation data of e-commerce platforms to 

achieve customer-oriented fresh logistics service attribute research and platform 

evaluation has certain practical significance. Based on online evaluation, picture 

fuzzy ordinal priority approach is proposed to study the logistics service attrib-

utes of fresh products, and then evaluate the fresh shopping platform. Firstly, 

using Python to extract online evaluation data for language processing and senti-

ment analysis, setting data collection rules to filter out logistics attribute words 

with higher frequency. Secondly, the data is converted into Picture fuzzy number 

and the four indicators of membership, neutrality, non-membership, and absten-

tion of Picture fuzzy set are used to characterize the positive, neutral, negative, 

and unrelated forms of evaluation information in online evaluation, quantifying 

the relative importance of different logistics attributes. Then, the score function 

value of logistics attribute words is calculated, and the profit matrix is determined 

to obtain the local and global weights of product logistics attributes in Jingdong 

Fresh, Taobao Fresh, and Suning Fresh. Finally, a relative ranking of the im-

portance of the logistics attributes of the three fresh food platforms and products 

is made, and through comparative analysis, the advantages and flexibility of the 

picture fuzzy ordinal priority approach are verified, providing reference for con-

sumers to choose fresh food platforms. 

Keywords: online evaluation; fresh platform; multiple attribute decision-mak-

ing; picture fuzzy ordinal priority approach 

1 INTRODUCTION 

With the development of the Internet and e-commerce, the fast and convenient charac-

teristics of online shopping are recognized by the public. For most consumers, referring 

to existing product evaluations has become a habitual practice for optimal selection. 

Gavilan et al. [1] found that consumers tend to provide their usage experience for po-

tential customers to refer to after using the product. Zhou Y et al. [2] studied the content  
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characteristics of online evaluations and explored the evaluation value from the per-

spective of consumers. Zhang HX [3] extracted key elements of consumer attention by 

analyzing high-frequency vocabulary in online reviews of fresh products. Wang W et 

al. [4] used online evaluation as a data source to calculate sentiment values and used 

sentiment analysis techniques to study the impact of online evaluation on customer pur-

chases. At present, user demand mining [5] is widely used in the fields of information 

mining and product design. Bleil et al. [6] proposed the LDA topic model for user de-

mand mining.  

In the existing field of online evaluation, scholars have conducted research on logis-

tics service quality in online evaluation. For example, Zhang XH et al. [7] provided a 

reasonable research paradigm for measuring and evaluating logistics service quality 

based on massive real evaluation data, combined with machine learning text and senti-

ment analysis methods. Xu SS [8] conducted a comprehensive evaluation of the logis-

tics service quality evaluation index system for fresh e-commerce by screening online 

evaluations related to logistics service quality and conducting sentiment analysis. 

Zhang JD [9] implemented logistics service quality evaluation and supply chain opti-

mization based on online evaluation, proposed an evaluation index system for fresh 

products, and used text analysis technology to evaluate logistics service quality. To 

express online evaluation information, Intuitionistic fuzzy set [10] typically utilize 

membership degree, neutrality degree, and non-membership degree to describe posi-

tive, neutral, and negative information. As an extension of Intuitionistic fuzzy set, Pic-

ture fuzzy set [11] introduced fourth indicator, namely abstention degree, which com-

prehensively considers factors that decision-makers may overlook but are not worth-

less, and has higher flexibility in handling and expressing fuzzy information. In com-

parison to existing literature on Intuitionistic fuzzy set [12-14], Picture fuzzy set em-

ploy membership degree, neutrality degree, non-membership degree, and abstention 

degree to characterize positive, neutral, negative, and unrelated evaluations. This effec-

tively compensates for the shortcomings of conventional evaluation methods. Zhang S 

et al. [15] used the EDAS method combined with fuzzy information to evaluate candi-

date suppliers, while Wang L et al. [16] proposed a new VIKOR multi-attribute deci-

sion-making method that uses picture fuzzy distance to process uncertain data. Refer-

ences [17-19] delved into the theory and application of Picture fuzzy set, and proposed 

various picture fuzzy operators to process and analyze information with fuzzy proper-

ties. 

The picture fuzzy multi-attribute decision-making method has found applications in 

various areas, as evidenced by references [15-19]. However, it has not yet been applied 

to logistics attributes of fresh products or the evaluation and ranking of fresh e-com-

merce platforms. A new decision-making method called “picture fuzzy ordinal priority 

approach” is proposed by combining Picture fuzzy set with online evaluation, aiming 

to accurately capture the needs and emotional tendencies of users on fresh platforms 

regarding logistics attributes. By collecting a large amount of online evaluation data, 

the evaluator's fuzzy cognition and subjective feelings towards fresh logistics attributes 

are captured and fuzzified. The relationship and relative importance of logistics attrib-

utes are analyzed, leading to the development of a comprehensive and interpretable 
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evaluation ranking system to assess and compare the performance of fresh food plat-

forms. 

2 CONCEPT  

2.1  Picture Fuzzy Set 

Definition1[11] Let X be a non-empty set, it is referred to as: 

 {( , ( ), ( ), ( ), ( )) | }p p p pP x x x x x x X   = 
  

Picture fuzzy set (PFS). 
(x), (x), (x) [0,1],p p p   

They are membership de-

gree, neutrality degree, and non-membership degree, respectively.

(x) 1 (x) (x) (x)p p p p   = − − −
 abstention degree, for the convenience of 

memorization
( , , )p p p   =

 is called Picture fuzzy number (PFN). 

Definition2[19] Let X be a non-empty set, 
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,
( , , )     =

 

are two PFNs, then there exists: 

1) 
, ,

( )
( )( )

     

     

     
 

     

+ −
 =

+ + −
 

2) 
( )( ) ,

,

     

     

     
 

     

 + + −
 =   + − 

 

3) (1 (1 ) , , ( ) )   

         = − − + −  

4) (( ) , ,1 (1 ) )    

         = + − − −  

Where in 0   

Definition3[20] Let X be a non-empty set, if the Picture fuzzy number 

( , , )     =
exist in the set, the score function L and accuracy function H are 

respectively
( )L    = −

,
H( )      = + +

.  

2.2  Ordinal Priority Approach 

The ordinal priority approach is a decision-making strategy that ranks options based on 

their relative priority, using orders as input data. It only requires consideration of the 

attributes of alternative solutions and evaluation objects to fulfill the decision-making 

process, enabling decision-makers to reserve opinions on attributes they are not profi-

cient in. This approach can be applied to both individual and group decision-making, 

and is suitable for various situations. For instance, the fuzzy ordinal priority approach 
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[21] can be used when the input is ambiguous, while the grey ordinal priority approach 

[22] is applicable when the input contains objective uncertainty. 

3 APPLICATION ANALYSIS 

3.1  Data Acquisition and Preprocessing 

By utilizing online reviews from Jingdong, Taobao, and Suning as data sources, using 

Python programming to collect comments on Jingdong fresh products, and establishing 

a standardized set of logistics attribute words. The same standardized analysis will then 

be performed on fresh products from Taobao and Suning. To improve the accuracy of 

evaluations when dealing with unstructured online reviews, positive, neutral, negative, 

and unrelated evaluations related to logistics service attributes will be filtered out.  

This article conducted a comprehensive analysis by crawling online reviews of all 

fresh products on Jingdong from July 2022 to July 2023, resulting in a total of 67330 

entries and comprehensive data. The key-words were extracted based on the collected 

data, ensuring consistency of logistics attribute words for Taobao Fresh and Suning 

Fresh. Using Pandas, Jieba, and human participation methods for comment screening 

and sentiment analysis, the result was 50654 positive comments, 5930 neutral com-

ments, 5233 negative comments, and 4851 unrelated comments from Jingdong Fresh. 

There were 2983 positive comments, 342 neutral comments, 305 negative comments, 

and 144 unrelated comments on Taobao Fresh. Suning Fresh has 4663 positive com-

ments, 807 neutral comments, 727 negative comments, and 372 unrelated comments. 

3.2 Extraction of Logistics Attribute Words 

To form a high-frequency vocabulary table, theme words were extracted from the 

online evaluation data of Jingdong Fresh. Since there are numerous theme words ex-

tracted from the comments, this article focuses on analyzing the logistics attributes of 

fresh products and selects ten representative logistics service attribute words as follows: 

fresh (11797), taste (11715), package (10296), purchase (8935), receive (8863), fast 

(7641), repurchase (6740), quality (5722), express (5341), price (5106). 

3.3 Picture Fuzzy Number Characterization of Evaluation Information 

To effectively handle decision-making problems related to online text evaluations, four 

indicators of membership, neutrality, non-membership, and abstention of Picture fuzzy 

number are used to characterize the positive, neutral, negative, and unrelated forms of 

online text evaluation information. The logistics attribute keywords appearing in the 

evaluation are statistically analyzed and transformed into Picture fuzzy number for 

analysis.The specific data is shown in Table 1. 
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Table 1. Emotional Attitudes towards Jingdong, Taobao, Suning Fresh Logistics Attribute 

Words 

logistics 

keywords 

positive 

evaluation 

neutral 

evaluation 

negative evalu-

ation 

unrelated eval-

uation 

fresh 9461,1286,596 1034,106,98 446,60,41 96,5,2 

taste 9093,853,549 1201,73,82 573,60,29 174,7,6 

package 8719,577,445 784,48,76 438,36,29 123,4,2 

purchase 7094,329,499 466,27,54 211,22,20 58,1,3 

receive 6370,625,288 915,99,91 587,49,77 174,6,15 

fast 6640,349,229 370,20,23 82,5,5 52,2,1 

repurchase 5274,382,207 845,60,43 140,15,7 62,3,1 

quality 4911,185,188 292,16,17 163,11,8 34,2,2 

express 3826,438,131 604,45,28 416,40,42 94,3,1 

price 4992,238,266 276,9,28 159,6,11 39,4,2 

Taking the positive evaluation of fresh as an example, 9461 represents positive eval-

uation related to fresh on Jingdong platform, 1286 represents positive evaluation related 

to fresh on Taobao platform, and 596 represents positive evaluation related to fresh on 

Suning platform. 

Record Jingdong Fresh, Taobao Fresh, and Suning Fresh as follows: 1 2 3, ,A A A
,Ten 

logistics attribute words are used as ten evaluation attributes: fresh
( )1C

, taste 2( )C
, 

packaging
( )3C

, purchase
( )4C

, receive
( )5C

, fast
( )6C

, repurchase
( )7C

, quality

( )8C
, express

( )9C
, price

( )10C
.After characterizing with Picture fuzzy number, the 

picture fuzzy decision matrix is obtained, as shown in Table 2. 

Table 2. Picture Fuzzy Decision Matrix 

 
1C  2C  3C  4C  5C  

1A  (0.857,0.094,0.040) (0.821,0.109,0.052) (0.866,0.078,0.044) (0.906,0.060,0.027) (0.792,0.114,0.073) 

2A  (0.883,0.073,0.041) (0.859,0.074,0.060) (0.868,0.072,0.054) (0.868,0.071,0.058) (0.802,0.127,0.063) 

3A  (0.809,0.133,0.056) (0.824,0.123,0.044) (0.806,0.138,0.053) (0.866,0.094,0.035) (0.611,0.193,0.163) 

continue（Table 2） 

 
6C  7C  8C  9C  10C  

1A  (0.929,0.052,0.011) (0.834,0.134,0.022) (0.909,0.054,0.030) (0.774,0.122,0.084) (0.913,0.050,0.029) 

2A  (0.928,0.053,0.013) (0.830,0.130,0.032) (0.864,0.075,0.051) (0.833,0.086,0.076) (0.926,0.035,0.023) 

3A  (0.888,0.089,0.019) (0.802,0.167,0.027) (0.874,0.079,0.037) (0.649,0.139,0.208) (0.866,0.091,0.036) 
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3.4  Picture Fuzzy Ordinal Priority Approach Model  

Construction of Picture Fuzzy Ordinal Priority Approach Model for Fresh Eval-

uation. The sets, indexes, parameters, and variables of the proposed method used in the 

model are shown in Table 3. 

Table 3. Sets, Indexes, Parameters, and Variables of the proposed method 

Sets 

I  Set of experts  i I   

J  Set of attributes j J   

K  Set of alternatives k K   

Indexes 

i  Index of the experts (1, …, p) 

j  Index of preference of the attributes (1, …, n) 

k  Index of the alternatives (1, …, m) 

Parameters 

ir  The rank of expert i  

jr  Obtaining the level of attribute j based on picture fuzzy decision matrix 

kr  Obtaining the level of alternative solution k based on picture fuzzy de-

cision matrix 
Variables 

Z  objective function 

rk

ijkW  Weight (importance) of k alternative based on j attribute by expert at 

k rank 

 ax M Z  

 . :s t  

 ( )1( ( ))   i,j,k kr r

i j k ijk ijk kZ r r r w w r+ −   

 i,j,rm

i j m ijk k mZ rr r w r r =  (1) 

 
1 1 1

1
p n m

ijk
i j k

w
= = =

 =  0 , ,ijk kw i j r    

where Z is unrestricted in sign. 

After solving Model (1), the alternatives' weight can be calculated using Eq. (2). 
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1 1

p n

k ijk
i j

kw w
= =

=    (2) 

To calculate the weights of the attributes, Eq. (3) can be utilized.  

 
1 1

p m

j ijk
i k

jw w
= =

=    (3) 

Equation (4) can be used to calculate the weight difference between attributes. 

 
1 2 0ijk ijkw w−   

 
2 3 0ijk ijkw w−   

 .... 

 
1 0m m

ijk ijkw w− −   (4) 

In case of need, the experts' weights can be determined by employing Eq. (5). 

 
1 1

n m

i ijk
j k

iw w
= =

=    (5) 

Decision Steps. Step 1: Determine attributes.  

Based on the online evaluation data of fresh food crawled in Python, select the top 

ten fresh food logistics attributes with the highest frequency of occurrence as the anal-

ysis objects. 

Step 2: Calculate the score function for logistics attributes.  

Convert attributes into numerical form, calculate logistics attribute scores based on 

the score function [21] combined with the fuzzy decision matrix in the picture.  

Step 3: Sort attributes and alternative options within attributes.  

The sorting of attributes is a comprehensive analysis process, which use Eq. (4) to 

sort attributes and distinguish priorities. Moreover, quantifying the scores of alternative 

solutions under different attributes can compare the degree of superiority and inferiority 

between solutions. 

Step 4: Solve the model, calculate attribute weights, and rank alternative solutions.  

By solving Model (1), determine the weight ranking of k alternative solutions based 

on the j attribute preference index, and use Eq. (2) and Eq. (3) in the model to determine 

the final weights of the attributes and alternative solutions. 

3.5 Analysis of Model Application Process 

Step 1: Determine the analysis attributes, select the top ten logistics attribute words 

with the highest frequency. 
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Step 2: Calculate the fuzzy decision matrix in Table 2 based on the score function 

formula [21], and then obtain the score function table for logistics attribute words in 

different evaluation schemes. As shown in Table 4. 

Table 4. Score Function Table 

 1C  
2C  

3C  
4C  

5C  
6C  

7C  
8C  

9C  
10C  

1A  0.817 0.769 0.822 0.879 0.719 0.918 0.812 0.879 0.690 0.884 

2A  0.842 0.799 0.814 0.810 0.739 0.915 0.798 0.813 0.757 0.903 

3A  0.753 0.780 0.753 0.831 0.448 0.869 0.775 0.837 0.441 0.830 

Step 3: By combining Eq. (4) with the score function values in Table 4, the picture 

fuzzy benefit matrix is obtained, and the ranking of different alternative solutions under 

the same attribute is calculated. The calculation results are shown in Table 5. 

Table 5. Picture Fuzzy Benefit Matrix 

 1C  2C  3C  4C  5C  6C  7C  8C  9C  10C  

1A  2 3 1 1 2 1 1 1 2 2 

2A  1 1 2 3 1 2 2 3 1 1 

3A  3 2 3 2 3 3 3 2 3 3 

Step 4: Use LINGO software for calculation to obtain local and global matrix data 

for alternative solutions and attributes. Among them, the weight is denoted asW . The 

specific operating results are shown in Table 6. 

Table 6. Local and Global Matrix Data Tables for Alternative Solutions and Attributes 

W
 

1C  2C  3C  4C  5C  6C  7C  8C  9C  10C  Total 

1A  0.01581 0.00474 0.20864 0.04173 0.01054 0.10432 0.02981 0.05216 0.00948 0.03161 0.50884 

2A  0.03477 0.02608 0.09484 0.00759 0.02318 0.04742 0.01355 0.00948 0.02086 0.06955 0.34732 

3A  0.00632 0.01185 0.03794 0.01897 0.00422 0.01897 0.00542 0.02371 0.00379 0.01265 0.14384 

Total 0.05690 0.04267 0.34142 0.06829 0.03794 0.17071 0.04878 0.08535 0.03413 0.11381 1 

Note: rows represent attributes, while lists indicate alternative options. 

Sort logistics attributes based on the global matrix data of attributes, and the sorting 

result is: 3 6 10 8 4 1 7 2 5 9C C C C C C C C C C         .Ranking is based 

on the score data of alternative solutions, and the sorting result is: 1 2 3A A A  . 
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Based on the analysis above, it can be concluded that when consumers purchase 

fresh products, they prefer Jingdong over Taobao and Suning. However, it is important 

to note that each major e-commerce platform has its own focus on products and devel-

opment direction, and the ranking of fresh food platforms should only be used as a 

reference for consumers when choosing fresh food. This ranking does not provide a 

comprehensive evaluation of each platform's overall strengths and capabilities. 

3.6 Comparative Analysis 

The following is a comparison between the method proposed in references [15-19] and 

the picture fuzzy ordinal priority approach proposed in this paper. The results are shown 

in Table 7. 

Table 7. Comparison of Results from Different Decision Methods 

Methods 1A  
2A  

3A  Ranking of alterna-
tives 

EDAS[15] 0.9934 0.9270 0 1 2 3A A A   

VIKOR[16] 0.0603 -0.0078 0.5000 3 1 2A A A   

PFWA[17] 0.8519 0.8447 0.7887 1 2 3A A A   

PFWG[17] 0.8459 0.8395 0.7758 1 2 3A A A   

PFDWA[18] 0.8752 0.8707 0.8153 3 1 2A A A   

PFWMM[19] -0.0204 -0.0281 -0.1251 1 2 3A A A   

Picture Fuzzy Ordinal 
Priority Approach 

0.50884 0.34732 0.14384 1 2 3A A A   

From Table 7, it is evident that the ranking results obtained by using the picture fuzzy 

ordinal priority approach in this article are the same as those obtained by the EDAS 

method and three picture fuzzy information aggregation operators in references 

[15,17,19]. The ranking result is 1 2 3A A A 
,the best solution is 1A

.The ranking re-

sults of VIKOR method [16] and PFDWA operate [18] are 3 1 2A A A 
. 

Certain methodologies employed in other references exhibit inconsistencies with the 

sorting results elucidated in this article. The reason is that the research on the VIKOR 

method in reference [16] is based on decisions given attribute weights, and subjective 

judgment of attribute weight values may lead to bias in the results. Reference [18] 

points out that once the preference function and distance measurement method are de-

termined, the operator itself may not be able to adjust, and changes in environment or 

demand may limit the application scope of the operator. When other conditions are the 

same, the picture fuzzy numbers are sorted based on the size of the score function. 
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Schemes with higher score function values usually have better logistics properties. The 

logistics attribute score function value of 1A
is higher than 3A

,and after comprehensive 

analysis, the optimal ranking result is 1 2 3A A A 
,indicating that the method proposed 

in this article is more flexible and in line with reality when making decisions. 

4 CONCLUSIONS 

Using text analysis tools to mine online evaluation data of fresh products from multiple 

platforms and extract fresh logistics attributes with high customer attention. The study 

leverages Picture fuzzy number to characterize logistics attribute evaluation data, pro-

posing the picture fuzzy ordinal priority approach to analyze multiple fresh logistics 

attributes and shopping platforms, providing reference for consumers to choose fresh 

platforms. By integrating the evaluation ranking system and considering logistics at-

tribute preferences, consumers can obtain objective information about the logistics ser-

vice quality of different fresh food platforms, this enables them to make more informed 

decisions when choosing platforms, resulting in improved decision-making quality and 

efficiency. In addition, major fresh food platforms can clearly identify their shortcom-

ings in logistics services and market competition based on the attributes of fresh prod-

ucts, improve logistics service quality and optimize marketing strategies in a targeted 

manner, and enhance market competitiveness.  

This article provides a new research approach from the perspective of logistics ser-

vice attributes, which has certain reference value for exploring more complex and di-

verse service evaluations in the field of fresh logistics. 
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