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ABSTRACT

Decision-making is a complex process which involves assessment over multiple criteria in
obtaining the best option. Usually, decision-making process is fashioned by uncertainty and
vagueness due to lack of information and complexity of alternatives. This issue can be
overcome by reducing the number of evaluations over pairwise comparisons using consistent
fuzzy preference relation (CFPR). This research integrates the CFPR with weighted
aggregated sum product assessment (WASPAS) approach to rank the best grocery stores by
evaluating several criteria: price, convenience, freshness, service and parking area. Among
these criteria, respondents tend to prioritize freshness or quality of products in selecting the
best grocery store. The CFPR promises consistent decision preferences in evaluating the
criteria weights, while the WASPAS combines the aggregated sum and aggregated product of
decision preferences in ranking the alternatives. The stability of the obtained results is tested
using different utility values in combining the weighted sum and weighted product of
alternatives selection in WASPAS. Further, the strength and weakness of each grocery store
are analysed over all criteria. The findings of the research can be shared with the grocery
stores to improve their offered service to stay relevant in the industry.

Keywords: consistent fuzzy preference relation; grocery store selection; fuzzy decision-
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ABSTRAK

Pembuatan Keputusan merupakan suatu proses yang rumit, melibatkan penilaian terhadap
beberapa kriteria dalam menentukan pilihan terbaik. Kebiasaanya, proses pembuatan
keputusan dicirikan oleh ketakpastian dan keraguan disebabkan kekurangan maklumat dan
kerumitan alternatif. Masalah ini boleh diatasi dengan mengurangkan jumlah penilaian pada
perbandingan berpasangan menggunakan hubungan keutamaan kabur konsisten (CFPR).
Kajian ini menggabungkan CFPR dengan penilaian hasil tambah dan darab berpemberat
beragregat (WASPAS) untuk memangkatkan kedai runcit terbaik dengan menilai beberapa
kriteria: harga, keselesaan, kesegaran, servis dan kawasan parkir. Antara kriteria-kriteria ini,
responden cenderung mengutamakan kesegaran atau kualiti produk dalam memilih kedai
runcit terbaik. CFPR menjamin keutamaan keputusan yang tekal dalam pengiraan pemberat
kriteria, manakala WASPAS menggabungkan hasil tambah dan hasil darab agregat keutamaan
keputusan dalam pemeringkatan alternatif. Kestabilan keputusan yang diperolehi diuji
menggunakan nilai utiliti berbeza dalam menggabungkan hasil tambah dan darab berpemberat
bagi pemilihan alternatif dalam WASPAS. Seterusnya, kekuatan dan kelemahan setiap kedai
runcit dianalisa berdasarkan semua kriteria. Hasil kajian boleh dikongsi bersama kedai-kedai
runcit untuk meningkatkan servis yang ditawarkan untuk kekal relevan dalam industry.

Kata kunci: hubungan keutamaan kabur konsisten; pemilihan kedai runcit; pembuatan
keputusan kabur



Nik Muhammad Farhan Hakim, Azwan Shah, Zul Adlan, Muhammad Harriz & Mohamad Igbal Afham

References

Aliev R.A., Guirimov B.G., Huseynov O.H. & Aliyev R.R. 2021. A consistency-driven approach to construction
of Z-number-valued pairwise comparison matrices. [ranian Journal of Fuzzy Systems 18(4): 37-49.

Aliyeva K., Aliyeva A., Rashad A., and Mustafa O. 2023. Application of fuzzy simple additive weighting method
in group decision-making for capital investment. Axioms 12(8): 797.

Baharin N.H., Rashidi N.F. & Mahad N.F. 2021. Manager selection using Fuzzy TOPSIS method. Journal of
Physics: Conference Series 1988(1): 012057.

Baltas G. & Papastathopoulou P. 2003. Shopper characteristics, product and store choice criteria: a survey in the
Greek grocery sector. International Journal of Retail & Distribution Management 31(10): 498-507.

Briesch R.A, Chintagunta P.K. & Fox E.J. 2009. How does assortment affect grocery store choice? Journal of
Marketing Research 46(2): 176—189.

Chuang Y-C, Zhu Z., Jin Y., Chien C-W. & Tung T-H. 2023. Using hybrid consistent fuzzy preference relations—
importance-performance analysis model to improve shared decision-making quality based on orthopaedic
nurses' perceptions. Journal of Clinical Nursing 32(13-14): 3568-3575.

Fujino A., Ohba M. & Yamamoto H. 2008. Store choice orientations and intertype shopping behavior toward
grocery stores. Journal of Japan Industrial Management Association 58(6): 459—464.

Herrera-Viedma E., Herrera F., Chiclana F. & Luque M. 2004. Some issues on consistency of fuzzy preference
relations. European Journal of Operational Research 154(1): 98—109.

Hsu, Maxwell K., Yinghua Huang, and Scott Swanson. 2010. Grocery store image, travel distance, satisfaction and
behavioral intentions: Evidence from a Midwest college town. International Journal of Retail and
Distribution Management 38(2): 115-132.

Jiesisibieke Z.L., Wu W., Chien C-W., Wang Y., Yang Y-P. & Tung T-H. 2024. Hybrid multi-criteria decision-
making model for assessing perceived significance of 23 potentially modifiable cancer risk factors among
senior nursing officers. BMC Cancer 24(1): 1334.

Kamis N.H., Abdullah K., Mohamed H., Sudin S. & Ishak W.Z.A.W. 2011. Decision making models based on
consistent fuzzy preference relations with different defuzzification methods. 2011 IEEE Colloquium on
Humanities, Science and Engineering, pp. 845-850.

Laine K. 2014. The factors influencing the choice of grocery store among Finnish consumers. Master Thesis.
Metropolia University of Applied Sciences.

Lu W., Park S.H., Huang T. & Yeo G.T. 2019. An analysis for Chinese airport efficiency using weighted variables
and adopting CFPR. The Asian Journal of Shipping and Logistics 35(4): 230-242.

Martinez-Ruiz, M.P., Jiménez-Zarco A.l. & Izquierdo-Yusta A. 2010. Customer satisfaction’s key factors in
Spanish grocery stores: Evidence from hypermarkets and supermarkets. Journal of Retailing and Consumer
Services 17(4): 278-285.

Netopil T., Veronika A. & Jana T. 2014. Retirees: How do they choose their grocery store? How do they shop?
Procedia Economics and Finance 12: 480-488.

Nilsson E., Gérling T., Marell A. & Nordvall A.C. 2015. Importance Ratings of Grocery Store Attributes.

International Journal of Retail and Distribution Management 43(1): 63-91.

Ou X., & Chen B. 2025. A modified WASPAS method for the evaluation of e-commerce websites based on
pythagorean fuzzy information. /EEE Access 13: 9303-9312.

Rodzman S.B.B., & Khalif K.M.N.K. 2024. Consistent fuzzy preference relation method to evaluate the weightage
for Malay translated hadith expert judgment. 2024 5th International Conference on Artificial Intelligence and
Data Sciences (AiDAS), pp. 35-41.

Selema D. & Makgosa R. 2018. Store attributes as drivers of store choice and loyalty: The female grocery shopper
in Botswana. The Retail and Marketing Review 14(1): 31-44.

Solanki A., Sarkar D. & Kapdi P. 2024. Evaluation of key performance indicators of Internet of things and cloud
computing for infrastructure projects in Gujarat, India through consistent fuzzy preference relations
approach. International Journal of Construction Management 24(7): 707-721.

Zulqgarnain H., Zafar A.U. & Shahzad M. 2015. Factors that affect the choice of consumers in selecting retail store,
for grocery shopping. International Journal of Multidisciplinary and Current Research 3: 1167-1172.



Fuzzy Decision-Making Model for Grocery Store Selection with Strength and Weakness Analysis

Faculty of Computer and Mathematical Sciences
Universiti Teknologi MARA Pahang

26400 Jengka

Pahang, MALAYSIA

E-mail:  farhanhakim@uitm.edu.my"

Faculty of Business and Management
Universiti Teknologi MARA Kelantan
18500 Machang

Kelantan, MALAYSIA

E-mail:  azwanamin@uitm.edu.my

Faculty of Applied Sciences
Universiti Teknologi MARA Pahang
26400 Jengka

Pahang, MALAYSIA

E-mail:  zuladlan@uitm.edu.my

Academy of Language Studies
Universiti Teknologi MARA Pahang
26400 Jengka

Pahang, MALAYSIA

E-mail:  harrizzaini@uitm.edu.my, igbalafham@uitm.edu.my

Received: 12 March 2025
Accepted: 18 April 2025

"Corresponding author


mailto:farhanhakim@uitm.edu.my*
mailto:azwanamin@uitm.edu.my
mailto:zuladlan@uitm.edu.my
mailto:harrizzaini@uitm.edu.my
mailto:iqbalafham@uitm.edu.my

