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Analyzing stakeholder review of an industrial lubricant
refinery using a combination of topic modeling and

keyword co-occurrence analysis

Abstract

Purpose: Analyzing customer feedback is crucial for developing effective market strategies. Given the research
gap in analyzing stakeholder reviews for Persian data, this study aims to present a combined approach for

analyzing stakeholder opinions of a lubricant refinery using topic modeling and keyword co-occurrence analysis.

Methodology: This research utilizes the LDA algorithm and keyword co-occurrence network to analyze the opinions
of three stakeholder groups (sales agents, company website users, and Digikala buyers). The main steps include

Persian text preprocessing, LDA implementation with specified parameters (optimal number of topics based on c_v
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coherence score, passes=40, iterations=200, alpha='symmetric'), co-occurrence matrix construction, and key phrase

extraction from high-frequency edges using a scoring method.

Findings: The highest prevalence rate of extracted phrases from sales agents' comments (31.01%) was related to
the weakness of chelik (steel drum) container packaging. Among website users' comments, the ambiguity about the
container material of motor oil No. 2 had the highest prevalence rate of 36.67%. Digikala users' comments indicated
satisfaction with appropriate price and quality of products. Based on the findings, recommendations such as
packaging improvement (product development strategy) and creating an online recommender system (matket
penetration strategy) are proposed.

Originality/Value: The proposed approach provides a practical method for systematic analysis of organizational

stakeholder opinions and increases the accuracy of key phrase extraction by combining two text analysis methods.

Keywords: Market Development, Stakeholders, Keyword Co-occurrence
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Figure 1: Stakeholder domain background map (Source: [28])
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Figure 4: Proposed research model
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Figure 5: Data normalization process using the Hazm library
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Initialize matrix as input
Copy matrix to copied_matrix

Define states dictionary with key-value pairs where keys are state names and
values are lists of tuples representing conditions

Convert copied_matrix to object type
For each row index i in range of copied_matrix rows.
For each state and its conditions in states dictionary:

Ifany condition in the state

Set copied_matrixfi, last column] to state

Break loop to move to next row

Set secondary _matrix equal to copied_matrix

Extract last column from secondary _matrix
Count occurrences of "A1401.2" in last column
Calculate total members in last column

Calculate percentage of "A1401.2" occurrences by dividing count A1401 2
by total members and multiplying by 100

Q\fjbéslb)rﬁuﬁ)}b&xﬁﬁwuﬁ:o Js

Figure 5: Pseudocode snippet for constructing the word co-occurrence matrix
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Table A-2: Extracted keywords and their frequencies based on user comments regarding automotive oils on the
refinery's website(1398-1399)
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Table A-4: Extracted keywords and their frequencies based on user comments regarding automotive oils on the

refinery's website (1400-1402).
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Table A-6: Extracted keywords and their frequency counts for Digikala user reviews regarding engine oil No.4

BUCEIRES als IS alaas NTY IS ol alls
o 15 o 215 i

6 &, 14 O gz -SSIXUT) 189 e

6 By 13 Ny 151 o

6 5SS 13 s pe 113 o

6 s 11 o 58 N

6 &b 1 Sy 5 52 56 o

6 <o 1 i, 54 SF

6 Rt 11 e 46 Fyryes

6 oo 10 b 41 e

5 S35 10 Lae 39 Xl

5 s 10 » 37 R

5 s 10 ks 36 ALV

5 Jsd MG 9 Jll 30 e

5 ol 9 w3 29 D5 HFe

> i 8 e 29 Sl

4 Ll ls 8 A= 26 olx

3 S 8 Jb 26 BBl

3 RTWA 8 e 21 &

2 ol 8 ot 5 S 33 19 Jb

2 S 8 Iy 18 J gz

2 o 7 e 18 =

1 Slal 7 ol 18 4o

1 Sz 7 sl G 17 Sy e

Yol

71 LS slaes 7 JRCOpE 15 Ly

S

\e)l.a.i'GJ.éby):YlSﬁ: Ol puls ol s L;Lau\:‘_;\,gL@j)\fQ>lJ;J;aJ«iC\j>'=:.ﬂlL§J~:JSQL“.lS:V—JlJJ.\;_-

Table A-7: Extracted keywords and their frequency counts for Digikala user reviews regarding Antifreeze No.1
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Figure A-1: Word co-occurrence network for data on stakeholders' challenges and viewpoints in the year 1401
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Figure A-2: Reduced word co-occurrence network for data regarding stakeholders' challenges and viewpoints in the year
1401
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Figure A-3: Word co-occurrence network based on user reviews of automotive oils from the refinery's website (1398-
1399)
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Figure A-4: Word co-occurrence network based on user reviews from the refinery's website regarding automotive
0ils(1399-1400)
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Figure A-5: Word co-occurrence network based on user reviews from the Palayeshgah website regarding automotive
0ils(1400-1402)
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Figure A-6: Word co-occurrence network for Digikala user reviews regarding engine oil No. 1
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Figure A-7: Word co-occurrence network for Digikala user reviews regarding engine oil No. 4
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Figure A-8: Word co-occurrence network with straight edges for Digikala user reviews regarding Pars Engine Oil No. 4
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Figure A-9: Word co-occurrence network for Digikala user reviews regarding Antifreeze No. 1
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Figure A-10: Word co-occurrence network for Digikala user reviews regarding antifreeze No. 2
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Table A-9: Phrases extracted from the word co-occurrence network based on data regarding the challenges and

viewpoints of stakeholders in the year 1401
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Table A-10: Terms extracted from the word co-occurrence network based on user comments regarding automotive oils
on the company's website(1398-1399)
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Table A-11: Phrases extracted from the word co-occurrence network based on user comments regarding automotive oils
on the company's website (1399-1400)
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Table A-12: Phrases extracted from the word co-occurrence network based on user comments regarding automotive oils
on the company's website(1400-1402)
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Table A-13: Phrases extracted from the word co-occurrence network based on Digikala user reviews regarding Engine

Oil No. 1
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Table A-14: Phrases extracted from the word co-occurrence network based on Digikala user reviews regarding engine oil
No. 4
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Table A-15: Phrases extracted from the word co-occurrence network of Digikala user reviews regarding Antifreeze No. 1
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Table A-16: Phrases extracted from the word co-occurrence network of Digikala user reviews regarding Antifreeze No. 2
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