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Table S1. The notation 

Indices and sets: 

𝑑 = 1,2, … , 𝐷 index of wireless technology, 

𝑣 = 1,2, … , 𝑉  index of quantitative criteria, 

𝑡 = 1,2, … , 𝑇  index of qualitative criteria, 

𝑦 = 1,2, … , 𝑌  index of overall criteria, 

𝑘 = 1,2, … , 𝐾 index of experts, 

𝛨 = {𝛨1, 𝛨2, … , 𝛨𝑑 , … , 𝛨𝐷} set of wireless technology, 

𝛲 = {𝛲1, 𝛲2, … , 𝛲𝑡 , … , 𝛲𝑇} set of qualitative criteria, 

𝛣 = {𝛣1, 𝛣2, … , 𝛣𝑣 , … , 𝛣𝑉}  set of quantitative criteria, 

𝛧 = {𝛧1, 𝛧2, … , 𝛧𝑦 , … , 𝛧𝑌}  set of overall criteria, 

𝛧− ⊆ 𝛧 set of cost-based criteria, 

𝛧+ ⊆ 𝛧 set of benefit-based criteria, 

𝛦 = {𝛦1, 𝛦2, … , 𝛦𝑘 , … , 𝛦𝐾} set of experts. 

Parameters: 

𝐷 ≥ 2 number of wireless technologies, 

𝑉 ≥ 2 number of quantitative criteria, 

𝑇 ≥ 2  number of qualitative criteria, 

𝑌(𝑉 + 𝑇) ≥ 4  number of overall criteria, 

𝐾 ≥ 2 number of experts, 

𝛩[0,1]  parameter of subjective criteria weight vector, 

𝜙[0,1]  parameter of first logarithmic normalization matrix. 

Variables: 

𝔙̃𝑘(𝑘 ∈ 𝛦)  FF assessment for expertise of the expert 𝛦𝑘, 

𝛽(𝔙̃𝑘)(𝑘 ∈ 𝛦)  score function value of the expert 𝛦𝑘, 

𝔙𝑘(𝑘 ∈ 𝛦)  crisp expertise value of the expert 𝛦𝑘, 

𝜋𝑘(𝑘 ∈ 𝛦)  weight of the expert 𝛦𝑘, 

ℨ̃𝑦𝑘(𝑦 ∈ 𝛧, 𝑘 ∈ 𝛦)  FF assessment of the overall criterion 𝛧𝑦 provided by the expert 𝛦𝑘, 

𝔗̃𝑦(𝑦 ∈ 𝛧)  aggregated assessment of the overall criterion 𝛧𝑦, 

𝛽(𝔗̃𝑦)(𝑦 ∈ 𝛧)  score function value of the overall criterion 𝛧𝑦, 

𝔗𝑦(𝑦 ∈ 𝛧)  crisp value of the overall criterion 𝛧𝑦, 

𝔜𝑦𝑦′(𝑦, 𝑦′ ∈ 𝛧)  comparison value for the overall criterion 𝛧𝑦,, depending on the overall criterion 𝛧𝑦′, 

𝔘𝑦(𝑦 ∈ 𝛧)  pairwise comparison value for the overall criterion 𝛧𝑦, 

𝜇𝑦(𝑦 ∈ 𝛧)  subjective criteria weight of the overall criterion 𝛧𝑦, 

𝔛̃𝑑𝑡

(𝛦𝑘)
(𝑘 ∈ 𝐸, 𝑑 ∈ 𝛨, 𝑡 ∈ 𝛲)  

FF assessment of the wireless technology 𝛨𝑑 depending on the qualitative criterion 𝛲𝑡 

provided by the expert 𝛦𝑘, 

𝔛̃𝑑𝑡(𝑑 ∈ 𝛨, 𝑡 ∈ 𝛲)  
aggregated assessment of the wireless technology 𝛨𝑑 depending on the qualitative criterion 

𝛲𝑡, 
𝛽(𝔛̃𝑑𝑡)(𝑑 ∈ 𝛨, 𝑡 ∈ 𝛲)  score function value of the wireless technology 𝛨𝑑 depending on the qualitative criterion 𝛲𝑡, 

𝔛𝑑𝑡(𝑑 ∈ 𝛨, 𝑡 ∈ 𝛲)  crisp expertise value of the wireless technology 𝛨𝑑 depending on the qualitative criterion 

𝛲𝑡, 

𝔚𝑑𝑣(𝑑 ∈ 𝛨, 𝑣 ∈ 𝐵)  alternative value for the wireless technology 𝛨𝑑 depending on the quantitative criterion 𝛣𝑣 , 

𝔄𝑑𝑦(𝑑 ∈ 𝛨, 𝑦 ∈ 𝑍)  value for the wireless technology 𝛨𝑑 depending on the overall criterion 𝛧𝑦, 

𝔅𝑑𝑦(𝑑 ∈ 𝛨, 𝑦 ∈ 𝑍)  normalized value for the wireless technology 𝛨𝑑 depending on the overall criterion 𝛧𝑦, 

℮𝑦(𝑦 ∈ 𝑍)  entropy value for the overall criterion 𝛧𝑦, 

ℭ𝑦(𝑦 ∈ 𝑍)  differentiation value for the overall criterion 𝛧𝑦, 

℘𝑦(𝑦 ∈ 𝑍)  objective criteria weight value for the overall criterion 𝛧𝑦, 
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𝜆𝑦(𝑦 ∈ 𝑍)  final objective criteria weight value for the overall criterion 𝛧𝑦, 

𝛿𝑦(𝑦 ∈ 𝑍)  final aggregated criteria weight value for the overall criterion 𝛧𝑦, 

𝔉𝑑𝑦(𝑑 ∈ 𝛨, 𝑦 ∈ 𝑍)  initial value for the technology 𝛨𝑑 depending on the overall criterion 𝛧𝑦, 

𝔎𝑑𝑦(𝑑 ∈ 𝛨, 𝑦 ∈ 𝑍)  first logarithmic normalization value for the wireless technology 𝛨𝑑 depending on the 

overall criterion 𝛧𝑦, 

𝔏𝑑𝑦(𝑑 ∈ 𝛨, 𝑦 ∈ 𝑍)  second logarithmic normalization value for the wireless technology 𝛨𝑑 depending on the 

overall criterion 𝛧𝑦, 

𝔐𝑑𝑦(𝑑 ∈ 𝛨, 𝑦 ∈ 𝑍)  final normalization value for the wireless technology 𝛨𝑑 depending on the overall criterion 

𝛧𝑦, 

𝔒𝑑𝑦(𝑑 ∈ 𝛨, 𝑦 ∈ 𝑍)  weighted value for the wireless technology 𝛨𝑑 depending on the overall criterion 𝛧𝑦, 

ℜ𝑑
−(𝑑 ∈ 𝛨)  total cost value for the wireless technology 𝛨𝑑, 

ℜ𝑑
+(𝑑 ∈ 𝛨)  total benefit value for the wireless technology 𝛨𝑑, 

𝛺𝑑(𝑑 ∈ 𝛨)  final ranking value for the wireless technology 𝛨𝑑. 

 

 

Table S2. FF-expertise vector (𝔙̃ = [𝔙̃𝑘]
𝐾

) and the crisp-expertise vector (𝔙 = [𝔙𝑘]𝐾). 

Experts Expertise level FF sets ( ℷ𝖁̃𝒌
(𝓼), ℶ𝖁̃𝒌

(𝓼)) 𝖁𝒌 

𝛦1 – First Expert Medium (M) (0.50, 0.50) 0.5000 

𝛦2 – Second Expert Medium (M) (0.50, 0.50) 0.5000 

𝛦3 – Third Expert Very-good (VG) (0.90, 0.10) 0.8640 

𝛦4 – Fourth Expert Good (G) (0.70, 0.30) 0.6580 

𝛦5 – Fifth Expert Very-good (VG) (0.90, 0.10) 0.8640 

𝛦6 – Sixth Expert Medium (M) (0.50, 0.50) 0.5000 

𝛦7 – Seventh Expert Very-good (VG) (0.90, 0.10) 0.8640 

𝛦8 – Eight Expert Good (G) (0.70, 0.30) 0.6580 

𝛦9 – Ninth Expert Good (G) (0.70, 0.30) 0.6580 

 

 

Table S3. Linguistics-criteria evaluation matrix. 

𝜠𝒌 𝜡𝟏 𝜡𝟐 𝜡𝟑 𝜡𝟒 𝜡𝟓 𝜡𝟔 𝜡𝟕 𝜡𝟖 𝜡𝟗 𝜡𝟏𝟎 𝜡𝟏𝟏 𝜡𝟏𝟐 

𝜠𝟏 EH H L BA VH H EH BA VH BA A EH 

𝜠𝟐 H EH H AA BA VH BA L H AA L EH 

𝜠𝟑 EH VH H EH A L BA BA AA H ExL VL 

𝜠𝟒 EL A EL EL ExL ExL EL EL VL VH AA ExL 

𝜠𝟓 VL A VL EL VL EL EL EL VL EL L BA 

𝜠𝟔 BA BA ExL ExL ExL EL ExL ExL ExL VL BA VH 

𝜠𝟕 VH EH VL EL A BA BA BA AA A VL AA 

𝜠𝟖 VL A ExL L ExL BA ExL EL VL L L VH 

𝜠𝟗 EL VL ExL ExL ExL EL VL EL EL A A L 
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Table S4. FF-criteria evaluation matrix (ℨ̃ = [ℨ̃𝑦𝑘]
𝑌𝐾

). 

𝜠𝒌 
𝜡𝟏 𝜡𝟐 𝜡𝟑 𝜡𝟒 𝜡𝟓 𝜡𝟔 

ℷ ℶ ℷ ℶ ℷ ℶ ℶ ℷ ℶ ℷ ℷ ℶ 

𝜠𝟏 0.90 0.10 0.70 0.30 0.30 0.70 0.40 0.60 0.80 0.20 0.70 0.30 

𝜠𝟐 0.70 0.30 0.90 0.10 0.70 0.30 0.60 0.40 0.40 0.60 0.80 0.20 

𝜠𝟑 0.90 0.10 0.80 0.20 0.70 0.30 0.90 0.10 0.50 0.50 0.30 0.70 

𝜠𝟒 0.10 0.90 0.50 0.50 0.10 0.90 0.10 0.90 0.05 0.95 0.05 0.95 

𝜠𝟓 0.20 0.80 0.50 0.50 0.20 0.80 0.10 0.90 0.20 0.80 0.10 0.90 

𝜠𝟔 0.40 0.60 0.40 0.60 0.05 0.95 0.05 0.95 0.05 0.95 0.10 0.90 

𝜠𝟕 0.80 0.20 0.90 0.10 0.20 0.80 0.10 0.90 0.50 0.50 0.40 0.60 

𝜠𝟖 0.20 0.80 0.50 0.50 0.05 0.95 0.30 0.70 0.05 0.95 0.40 0.60 

𝜠𝟗 0.10 0.90 0.20 0.80 0.05 0.95 0.05 0.95 0.05 0.95 0.10 0.90 

𝜠𝒌 
𝜡𝟕 𝜡𝟖 𝜡𝟗 𝜡𝟏𝟎 𝜡𝟏𝟏 𝜡𝟏𝟐 

ℷ ℶ ℷ ℶ ℷ ℶ ℶ ℷ ℶ ℷ ℷ ℶ 

𝜠𝟏 0.90 0.10 0.40 0.60 0.80 0.20 0.40 0.60 0.50 0.50 0.90 0.10 

𝜠𝟐 0.40 0.60 0.30 0.70 0.70 0.30 0.60 0.40 0.30 0.70 0.90 0.10 

𝜠𝟑 0.40 0.60 0.40 0.60 0.60 0.40 0.70 0.30 0.05 0.95 0.20 0.80 

𝜠𝟒 0.10 0.90 0.10 0.90 0.20 0.80 0.80 0.20 0.60 0.40 0.05 0.95 

𝜠𝟓 0.10 0.90 0.10 0.90 0.20 0.80 0.10 0.90 0.30 0.70 0.40 0.60 

𝜠𝟔 0.05 0.95 0.05 0.95 0.05 0.95 0.20 0.80 0.40 0.60 0.80 0.20 

𝜠𝟕 0.40 0.60 0.40 0.60 0.60 0.40 0.50 0.50 0.20 0.80 0.60 0.40 

𝜠𝟖 0.05 0.95 0.10 0.90 0.20 0.80 0.30 0.70 0.30 0.70 0.80 0.20 

𝜠𝟗 0.20 0.80 0.10 0.90 0.10 0.90 0.50 0.50 0.50 0.50 0.30 0.70 

 

 

Table S5. Aggregated FF-criteria vector (𝔗̃ = [𝔗̃𝑦]
𝑌

) and crisp-criteria evaluation vector (𝔗 = [𝔗𝑦]
𝑌

). 

 
𝜡𝟏 𝜡𝟐 𝜡𝟑 𝜡𝟒 𝜡𝟓 𝜡𝟔 

ℷ ℶ ℷ ℶ ℷ ℶ ℷ ℶ ℷ ℶ ℷ ℶ 

𝕿̃𝒚 0.3497 0.4057 0.3639 0.3287 0.1789 0.7150 0.1807 0.6962 0.2054 0.6759 0.2236 0.6570 

𝕿𝒚 0.4880 0.5063 0.3201 0.3342 0.3500 0.3638 

 
𝜡𝟕 𝜡𝟖 𝜡𝟗 𝜡𝟏𝟎 𝜡𝟏𝟏 𝜡𝟏𝟐 

ℷ ℶ ℷ ℶ ℷ ℶ ℷ ℶ ℷ ℶ ℷ ℶ 

𝕿̃𝒚 0.2055 0.6859 0.1408 0.7701 0.2575 0.5701 0.2628 0.5152 0.1915 0.6556 0.3365 0.4041 

𝕿𝒚 0.3430 0.2731 0.4159 0.4407 0.3626 0.4861 

 

 

Table S6. The pairwise comparison matrix (𝔜 = [𝔜𝑦𝑦′]
𝑌𝑌

) and criterion comparison score vector (𝔘 = [𝔘𝑦]
𝑌

). 

 𝜡𝟏 𝜡𝟐 𝜡𝟑 𝜡𝟒 𝜡𝟓 𝜡𝟔 𝜡𝟕 𝜡𝟖 𝜡𝟗 𝜡𝟏𝟎 𝜡𝟏𝟏 𝜡𝟏𝟐 𝖀𝒚 

𝜡𝟏 0.50 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 10.50 

𝜡𝟐 1.00 0.50 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 11.50 

𝜡𝟑 0.00 0.00 0.50 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 1.50 

𝜡𝟒 0.00 0.00 1.00 0.50 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 2.50 

𝜡𝟓 0.00 0.00 1.00 1.00 0.50 0.00 1.00 1.00 0.00 0.00 0.00 0.00 4.50 

𝜡𝟔 0.00 0.00 1.00 1.00 1.00 0.50 1.00 1.00 0.00 0.00 1.00 0.00 6.50 

𝜡𝟕 0.00 0.00 1.00 1.00 0.00 0.00 0.50 1.00 0.00 0.00 0.00 0.00 3.50 

𝜡𝟖 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.50 

𝜡𝟗 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.50 0.00 1.00 0.00 7.50 

𝜡𝟏𝟎 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.50 1.00 0.00 8.50 

𝜡𝟏𝟏 0.00 0.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 0.50 0.00 5.50 

𝜡𝟏𝟐 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.50 9.50 
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Table S7. The Evaluation matrices. 

𝜠𝒌 𝜢𝒅 𝜬𝟏 𝜬𝟐 𝜬𝟑 𝜬𝟒 𝜬𝟓 𝜬𝟔 𝜬𝟕 

𝜠𝟏 

𝜢𝟏 VH H VH H VH H VH 

𝜢𝟐 AA H AA H AA H A 

𝜢𝟑 AA H H H H H H 

𝜢𝟒 A A A H AA AA H 

𝜢𝟓 A BA A A AA AA BA 

𝜢𝟔 EH VH VH EH VH VH VH 

𝜢𝟕 BA BA A BA BA A BA 

𝜢𝟖 EH EH VH EH VH EH VH 

𝜠𝒌 𝜢𝒅 𝜬𝟏 𝜬𝟐 𝜬𝟑 𝜬𝟒 𝜬𝟓 𝜬𝟔 𝜬𝟕 

𝜠𝟐 

𝜢𝟏 H H VH VH H VH VH 

𝜢𝟐 H H AA AA H AA A 

𝜢𝟑 VH H H H AA H AA 

𝜢𝟒 AA A AA VH AA AA H 

𝜢𝟓 AA AA A A AA A BA 

𝜢𝟔 VH VH H EH H VH H 

𝜢𝟕 A BA AA BA AA A A 

𝜢𝟖 EH EH EH EH EH EH VH 

𝜠𝒌 𝜢𝒅 𝜬𝟏 𝜬𝟐 𝜬𝟑 𝜬𝟒 𝜬𝟓 𝜬𝟔 𝜬𝟕 

𝜠𝟑 

𝜢𝟏 H VH VH H H VH VH 

𝜢𝟐 A H AA AA AA H A 

𝜢𝟑 H AA H H AA H AA 

𝜢𝟒 H A H AA AA AA AA 

𝜢𝟓 H BA A A AA AA AA 

𝜢𝟔 VH H VH EH VH VH H 

𝜢𝟕 BA A A AA BA AA BA 

𝜢𝟖 VH VH VH EH VH EH VH 

𝜠𝒌 𝜢𝒅 𝜬𝟏 𝜬𝟐 𝜬𝟑 𝜬𝟒 𝜬𝟓 𝜬𝟔 𝜬𝟕 

𝜠𝟒 

𝜢𝟏 VH VH H H H EH H 

𝜢𝟐 H H AA VH AA EH A 

𝜢𝟑 H VH H AA AA H VH 

𝜢𝟒 H A H VH AA AA H 

𝜢𝟓 H AA H A A A AA 

𝜢𝟔 VH VH H H H VH VH 

𝜢𝟕 BA A A AA A AA BA 

𝜢𝟖 VH EH VH VH VH VH VH 

𝜠𝒌 𝜢𝒅 𝜬𝟏 𝜬𝟐 𝜬𝟑 𝜬𝟒 𝜬𝟓 𝜬𝟔 𝜬𝟕 

𝜠𝟓 

𝜢𝟏 H VH H H H H EH 

𝜢𝟐 A H AA VH H H A 

𝜢𝟑 A VH H H VH H VH 

𝜢𝟒 AA A AA H AA AA H 

𝜢𝟓 AA A A AA A A BA 

𝜢𝟔 H VH H H H VH VH 

𝜢𝟕 A BA BA BA AA BA A 

𝜢𝟖 VH VH EH EH EH EH VH 

𝜠𝒌 𝜢𝒅 𝜬𝟏 𝜬𝟐 𝜬𝟑 𝜬𝟒 𝜬𝟓 𝜬𝟔 𝜬𝟕 

𝜠𝟔 

𝜢𝟏 EH VH VH H EH H H 

𝜢𝟐 AA H A H H H AA 

𝜢𝟑 A VH AA H AA H VH 

𝜢𝟒 AA A A VH A AA H 

𝜢𝟓 A AA A AA AA A BA 

𝜢𝟔 H VH H EH EH EH H 

𝜢𝟕 A BA AA A A A AA 

𝜢𝟖 VH VH VH H VH H H 

𝜠𝒌 𝜢𝒅 𝜬𝟏 𝜬𝟐 𝜬𝟑 𝜬𝟒 𝜬𝟓 𝜬𝟔 𝜬𝟕 

𝜠𝟕 

𝜢𝟏 H AA H H H H H 

𝜢𝟐 A H A H A H AA 

𝜢𝟑 A AA H AA H H AA 

𝜢𝟒 AA AA A VH AA A H 

𝜢𝟓 A AA A A AA AA BA 

𝜢𝟔 H H VH H VH AA H 

𝜢𝟕 AA BA A AA H H BA 

𝜢𝟖 AA AA H AA VH H VH 

𝜠𝒌 𝜢𝒅 𝜬𝟏 𝜬𝟐 𝜬𝟑 𝜬𝟒 𝜬𝟓 𝜬𝟔 𝜬𝟕 
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𝜠𝟖 

𝜢𝟏 H VH VH VH VH VH H 

𝜢𝟐 H AA H AA AA VH VH 

𝜢𝟑 H VH VH H VH H VH 

𝜢𝟒 H H AA H H AA H 

𝜢𝟓 AA BA H A H AA BA 

𝜢𝟔 H H EH H H VH EH 

𝜢𝟕 H H AA BA AA A BA 

𝜢𝟖 EH H VH EH H EH VH 

𝜠𝒌 𝜢𝒅 𝜬𝟏 𝜬𝟐 𝜬𝟑 𝜬𝟒 𝜬𝟓 𝜬𝟔 𝜬𝟕 

𝜠𝟗 

𝜢𝟏 VH VH H AA VH VH VH 

𝜢𝟐 H VH VH H AA H H 

𝜢𝟑 H H VH H H H VH 

𝜢𝟒 H H H H H H VH 

𝜢𝟓 A AA A AA H H A 

𝜢𝟔 VH VH VH H H VH H 

𝜢𝟕 H BA AA AA H AA H 

𝜢𝟖 H VH H VH H H H 

 

 

Table S8. FF-evaluation matrices (𝔛̃(𝛦𝑘) = [𝔛̃𝑑𝑡

(𝛦𝑘)
]

𝐷𝑇
)*. 

𝜠𝒌 
 𝜬𝟏 𝜬𝟐 𝜬𝟑 𝜬𝟒 𝜬𝟓 𝜬𝟔 𝜬𝟕 

𝜢𝒅 ℷ ℶ ℷ ℶ ℷ ℶ ℶ ℷ ℶ ℷ ℷ ℶ ℷ ℶ 

𝜠𝟏 

𝜢𝟏 0.80 0.20 0.70 0.30 0.80 0.20 0.70 0.30 0.80 0.20 0.70 0.30 0.80 0.20 

𝜢𝟐 0.60 0.40 0.70 0.30 0.60 0.40 0.70 0.30 0.60 0.40 0.70 0.30 0.50 0.50 

𝜢𝟑 0.60 0.40 0.70 0.30 0.70 0.30 0.70 0.30 0.70 0.30 0.70 0.30 0.70 0.30 

𝜢𝟒 0.50 0.50 0.50 0.50 0.50 0.50 0.70 0.30 0.60 0.40 0.60 0.40 0.70 0.30 

𝜢𝟓 0.50 0.50 0.40 0.60 0.50 0.50 0.50 0.50 0.60 0.40 0.60 0.40 0.40 0.60 

𝜢𝟔 0.90 0.10 0.80 0.20 0.80 0.20 0.90 0.10 0.80 0.20 0.80 0.20 0.80 0.20 

𝜢𝟕 0.40 0.60 0.40 0.60 0.50 0.50 0.40 0.60 0.40 0.60 0.50 0.50 0.40 0.60 

𝜢𝟖 0.90 0.10 0.90 0.10 0.80 0.20 0.90 0.10 0.80 0.20 0.90 0.10 0.80 0.20 

*The evaluation is presented only for the first expert. The assessments of the other experts are also converted into FF sets in the same manner. 
 

 

Table S9. The aggregated FF-alternative evaluation matrix (𝔛̃ = [𝔛̃𝑑𝑡]
𝐷𝑇

). 

𝜢𝒅 
𝜬𝟏 𝜬𝟐 𝜬𝟑 𝜬𝟒 𝜬𝟓 𝜬𝟔 𝜬𝟕 

ℷ ℶ ℷ ℶ ℷ ℶ ℶ ℷ ℶ ℷ ℷ ℶ ℷ ℶ 

𝜢𝟏 0.3955 0.2445 0.3999 0.2379 0.3931 0.2462 0.3660 0.2879 0.3955 0.2445 0.4094 0.2244 0.4128 0.2201 

𝜢𝟐 0.3083 0.3916 0.3598 0.2974 0.3145 0.3802 0.3590 0.3014 0.3123 0.3796 0.3842 0.2633 0.2995 0.4108 

𝜢𝟑 0.3244 0.3626 0.3756 0.2753 0.3701 0.2819 0.3440 0.3232 0.3549 0.3086 0.3573 0.3000 0.3799 0.2697 

𝜢𝟒 0.3253 0.3568 0.2839 0.4353 0.3087 0.3883 0.3807 0.2663 0.3097 0.3833 0.2995 0.4010 0.3585 0.3000 

𝜢𝟓 0.2958 0.4111 0.2623 0.4759 0.2771 0.4489 0.2644 0.4653 0.3020 0.3990 0.2861 0.4271 0.2316 0.5347 

𝜢𝟔 0.4042 0.2313 0.4003 0.2355 0.4108 0.2222 0.4304 0.1991 0.3999 0.2380 0.4196 0.2105 0.4018 0.2355 

𝜢𝟕 0.2720 0.4648 0.2332 0.5354 0.2626 0.4722 0.2585 0.4851 0.2883 0.4301 0.2795 0.4437 0.2389 0.5222 

𝜢𝟖 0.4333 0.1942 0.4333 0.1942 0.4326 0.1927 0.4613 0.1602 0.4353 0.1889 0.4603 0.1600 0.4132 0.2167 
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Table S10. Crisp-alternative evaluation matrix (𝔛 = [𝔛𝑑𝑡]𝐷𝑇). 

𝜢𝒅 𝜬𝟏 𝜬𝟐 𝜬𝟑 𝜬𝟒 𝜬𝟓 𝜬𝟔 𝜬𝟕 

𝜢𝟏 0.5236 0.5252 0.5229 0.5126 0.5236 0.5287 0.5298 

𝜢𝟐 0.4846 0.5101 0.4881 0.5095 0.4879 0.5192 0.4788 

𝜢𝟑 0.4932 0.5161 0.5141 0.5035 0.5077 0.5093 0.5176 

𝜢𝟒 0.4945 0.4702 0.4854 0.5181 0.4867 0.4812 0.5095 

𝜢𝟓 0.4782 0.4551 0.4654 0.4589 0.4820 0.4727 0.4298 

𝜢𝟔 0.5268 0.5255 0.5292 0.5359 0.5252 0.5323 0.5259 

𝜢𝟕 0.4599 0.4296 0.4564 0.4515 0.4722 0.4672 0.4356 

𝜢𝟖 0.5370 0.5370 0.5369 0.5470 0.5379 0.5467 0.5302 

 

 

Table S11. Initial matrix (𝔄 = [𝔄𝑑𝑦]
𝐷𝑌

). 

𝜢𝒅 𝜡𝟏 𝜡𝟐 𝜡𝟑 𝜡𝟒 𝜡𝟓 𝜡𝟔 𝜡𝟕 𝜡𝟖 𝜡𝟗 𝜡𝟏𝟎 𝜡𝟏𝟏 𝜡𝟏𝟐 

𝜢𝟏 0.5236 0.5252 0.5229 0.5126 0.5236 0.5287 0.5298 1000 500,000 20,000 15,000 2000 

𝜢𝟐 0.4846 0.5101 0.4881 0.5095 0.4879 0.5192 0.4788 50,000 180,000 20,000 10,000 10,000 

𝜢𝟑 0.4932 0.5161 0.5141 0.5035 0.5077 0.5093 0.5176 32,767 2,000,000 1000 1000 10 

𝜢𝟒 0.4945 0.4702 0.4854 0.5181 0.4867 0.4812 0.5095 8191 16,000,000 1000 1000 300 

𝜢𝟓 0.4782 0.4551 0.4654 0.4589 0.4820 0.4727 0.4298 500,000 600 50,000 10,000 10,000 

𝜢𝟔 0.5268 0.5255 0.5292 0.5359 0.5252 0.5323 0.5259 50,000 1,400,000 20,000 5000 150 

𝜢𝟕 0.4599 0.4296 0.4564 0.4515 0.4722 0.4672 0.4356 65,000 5,000,000 100 100 100 

𝜢𝟖 0.5370 0.5370 0.5369 0.5470 0.5379 0.5467 0.5302 1,000,000 20,000,000 30,000 30,000 50 

 

 

Table S12. The normalized matrix (𝔅 = [𝔅𝑑𝑦]
𝐷𝑌

) and entropy vector (℮ = [℮𝑦]
𝑌

) and differentiation vector (ℭ = [ℭ𝑦]
𝑌

) and 

objective criteria weight vector (℘ = [℘𝑦]
𝑌

). 

𝜢𝒅 𝜡𝟏 𝜡𝟐 𝜡𝟑 𝜡𝟒 𝜡𝟓 𝜡𝟔 𝜡𝟕 𝜡𝟖 𝜡𝟗 𝜡𝟏𝟎 𝜡𝟏𝟏 𝜡𝟏𝟐 

𝜢𝟏 0.1310 0.1323 0.1308 0.1270 0.1302 0.1303 0.1339 0.0006 0.0111 0.1407 0.2080 0.0885 

𝜢𝟐 0.1212 0.1285 0.1221 0.1262 0.1213 0.1280 0.1210 0.0293 0.0040 0.1407 0.1387 0.4423 

𝜢𝟑 0.1234 0.1300 0.1286 0.1247 0.1262 0.1255 0.1308 0.0192 0.0444 0.0070 0.0139 0.0004 

𝜢𝟒 0.1237 0.1185 0.1214 0.1283 0.1210 0.1186 0.1288 0.0048 0.3549 0.0070 0.0139 0.0133 

𝜢𝟓 0.1196 0.1147 0.1164 0.1137 0.1198 0.1165 0.1086 0.2929 0.0000 0.3519 0.1387 0.4423 

𝜢𝟔 0.1318 0.1324 0.1323 0.1328 0.1305 0.1312 0.1329 0.0293 0.0311 0.1407 0.0693 0.0066 

𝜢𝟕 0.1150 0.1082 0.1141 0.1119 0.1174 0.1152 0.1101 0.0381 0.1109 0.0007 0.0014 0.0044 

𝜢𝟖 0.1343 0.1353 0.1343 0.1355 0.1337 0.1347 0.1340 0.5858 0.4436 0.2111 0.4161 0.0022 

℮𝒚 0.9994 0.9987 0.9992 0.9990 0.9995 0.9993 0.9985 0.5338 0.6205 0.7688 0.7465 0.5135 

𝕮𝒚 0.0006 0.0013 0.0008 0.0010 0.0005 0.0007 0.0015 0.4662 0.3795 0.2312 0.2535 0.4865 

℘𝒚 0.0947 0.2086 0.1205 0.1485 0.0748 0.1147 0.2383 0.2566 0.2089 0.1272 0.1395 0.2678 

 

 

Table S13. Initial matrix (𝔉 = [𝔉𝑑𝑦]
𝐷𝑌

) for the ARLON method. 

𝜢𝒅 𝜡𝟏 𝜡𝟐 𝜡𝟑 𝜡𝟒 𝜡𝟓 𝜡𝟔 𝜡𝟕 𝜡𝟖 𝜡𝟗 𝜡𝟏𝟎 𝜡𝟏𝟏 𝜡𝟏𝟐 

𝜢𝟏 52.36 52.52 52.29 51.26 52.36 52.87 52.98 100,000 500,000 20,000 15,000 2000 

𝜢𝟐 48.46 51.01 48.81 50.95 48.79 51.92 47.88 50,000 180,000 20,000 10,000 10,000 

𝜢𝟑 49.32 51.61 51.41 50.35 50.77 50.93 51.76 32,767 2,000,000 1000 1000 10 

𝜢𝟒 49.45 47.02 48.54 51.81 48.67 48.12 50.95 8191 16,000,000 1000 1000 300 

𝜢𝟓 47.82 45.51 46.54 45.89 48.20 47.27 42.98 500,000 600 50,000 10,000 10,000 

𝜢𝟔 52.68 52.55 52.92 53.59 52.52 53.23 52.59 50,000 1,400,000 20,000 5000 150 

𝜢𝟕 45.99 42.96 45.64 45.15 47.22 46.72 43.56 65,000 5,000,000 100 100 100 

𝜢𝟖 53.70 53.70 53.69 54.70 53.79 54.67 53.02 1,000,000 20,000,000 30,000 30,000 50 
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Table S14. First logarithmic normalization matrix (𝔎 = [𝔎𝑑𝑦]
𝐷𝑌

). 

𝜢𝒅 𝜡𝟏 𝜡𝟐 𝜡𝟑 𝜡𝟒 𝜡𝟓 𝜡𝟔 𝜡𝟕 𝜡𝟖 𝜡𝟗 𝜡𝟏𝟎 𝜡𝟏𝟏 𝜡𝟏𝟐 

𝜢𝟏 0.1265 0.1269 0.1265 0.1256 0.1263 0.1248 0.1247 0.1271 0.1203 0.1430 0.1473 0.1200 

𝜢𝟐 0.1241 0.1260 0.1243 0.1254 0.1241 0.1249 0.1251 0.1194 0.1109 0.1430 0.1411 0.1152 

𝜢𝟑 0.1246 0.1264 0.1260 0.1250 0.1253 0.1250 0.1248 0.1148 0.1330 0.0997 0.1058 0.1359 

𝜢𝟒 0.1247 0.1234 0.1241 0.1259 0.1240 0.1252 0.1248 0.0995 0.1520 0.0997 0.1058 0.1257 

𝜢𝟓 0.1236 0.1223 0.1228 0.1220 0.1237 0.1253 0.1256 0.1449 0.0586 0.1562 0.1411 0.1152 

𝜢𝟔 0.1267 0.1269 0.1269 0.1270 0.1264 0.1248 0.1247 0.1194 0.1297 0.1430 0.1305 0.1278 

𝜢𝟕 0.1224 0.1205 0.1221 0.1215 0.1230 0.1254 0.1256 0.1223 0.1414 0.0665 0.0705 0.1290 

𝜢𝟖 0.1273 0.1276 0.1273 0.1276 0.1272 0.1247 0.1247 0.1525 0.1541 0.1488 0.1579 0.1311 

 

 

Table S15. Second logarithmic normalization matrix (𝔏 = [𝔏𝑑𝑦]
𝐷𝑌

). 

𝜢𝒅 𝜡𝟏 𝜡𝟐 𝜡𝟑 𝜡𝟒 𝜡𝟓 𝜡𝟔 𝜡𝟕 𝜡𝟖 𝜡𝟗 𝜡𝟏𝟎 𝜡𝟏𝟏 𝜡𝟏𝟐 

𝜢𝟏 0.1265 0.1269 0.1265 0.1256 0.1263 0.8736 0.8727 0.1271 0.1203 0.1430 0.1473 0.8402 

𝜢𝟐 0.1241 0.1260 0.1243 0.1254 0.1241 0.8742 0.8759 0.1194 0.1109 0.1430 0.1411 0.8063 

𝜢𝟑 0.1246 0.1264 0.1260 0.1250 0.1253 0.8748 0.8734 0.1148 0.1330 0.0997 0.1058 0.9516 

𝜢𝟒 0.1247 0.1234 0.1241 0.1259 0.1240 0.8766 0.8739 0.0995 0.1520 0.0997 0.1058 0.8801 

𝜢𝟓 0.1236 0.1223 0.1228 0.1220 0.1237 0.8772 0.8794 0.1449 0.0586 0.1562 0.1411 0.8063 

𝜢𝟔 0.1267 0.1269 0.1269 0.1270 0.1264 0.8734 0.8729 0.1194 0.1297 0.1430 0.1305 0.8946 

𝜢𝟕 0.1224 0.1205 0.1221 0.1215 0.1230 0.8776 0.8790 0.1223 0.1414 0.0665 0.0705 0.9032 

𝜢𝟖 0.1273 0.1276 0.1273 0.1276 0.1272 0.8726 0.8727 0.1525 0.1541 0.1488 0.1579 0.9177 

 

 

Table S16. Final normalization matrix (𝔐 = [𝔐𝑑𝑦]
𝐷𝑌

). 

𝜢𝒅 𝜡𝟏 𝜡𝟐 𝜡𝟑 𝜡𝟒 𝜡𝟓 𝜡𝟔 𝜡𝟕 𝜡𝟖 𝜡𝟗 𝜡𝟏𝟎 𝜡𝟏𝟏 𝜡𝟏𝟐 

𝜢𝟏 0.1265 0.1269 0.1265 0.1256 0.1263 0.4147 0.4143 0.1271 0.1203 0.1430 0.1473 0.3988 

𝜢𝟐 0.1241 0.1260 0.1243 0.1254 0.1241 0.4150 0.4158 0.1194 0.1109 0.1430 0.1411 0.3828 

𝜢𝟑 0.1246 0.1264 0.1260 0.1250 0.1253 0.4153 0.4146 0.1148 0.1330 0.0997 0.1058 0.4517 

𝜢𝟒 0.1247 0.1234 0.1241 0.1259 0.1240 0.4161 0.4149 0.0995 0.1520 0.0997 0.1058 0.4178 

𝜢𝟓 0.1236 0.1223 0.1228 0.1220 0.1237 0.4164 0.4174 0.1449 0.0586 0.1562 0.1411 0.3828 

𝜢𝟔 0.1267 0.1269 0.1269 0.1270 0.1264 0.4146 0.4144 0.1194 0.1297 0.1430 0.1305 0.4247 

𝜢𝟕 0.1224 0.1205 0.1221 0.1215 0.1230 0.4166 0.4172 0.1223 0.1414 0.0665 0.0705 0.4287 

𝜢𝟖 0.1273 0.1276 0.1273 0.1276 0.1272 0.4142 0.4143 0.1525 0.1541 0.1488 0.1579 0.4356 

 

 

Table S17. Weighted matrix (𝔒 = [𝔒𝑑𝑦]
𝐷𝑌

). 

𝜢𝒅 𝜡𝟏 𝜡𝟐 𝜡𝟑 𝜡𝟒 𝜡𝟓 𝜡𝟔 𝜡𝟕 𝜡𝟖 𝜡𝟗 𝜡𝟏𝟎 𝜡𝟏𝟏 𝜡𝟏𝟐 

𝜢𝟏 0.0122 0.0168 0.0051 0.0068 0.0063 0.0306 0.0347 0.0086 0.0125 0.0130 0.0108 0.0530 

𝜢𝟐 0.0120 0.0166 0.0050 0.0068 0.0062 0.0306 0.0349 0.0081 0.0116 0.0130 0.0103 0.0509 

𝜢𝟑 0.0120 0.0167 0.0051 0.0068 0.0063 0.0306 0.0348 0.0078 0.0139 0.0091 0.0077 0.0600 

𝜢𝟒 0.0120 0.0163 0.0050 0.0069 0.0062 0.0307 0.0348 0.0067 0.0159 0.0091 0.0077 0.0555 

𝜢𝟓 0.0119 0.0161 0.0050 0.0066 0.0062 0.0307 0.0350 0.0098 0.0061 0.0142 0.0103 0.0509 

𝜢𝟔 0.0122 0.0168 0.0051 0.0069 0.0063 0.0306 0.0348 0.0081 0.0135 0.0130 0.0095 0.0564 

𝜢𝟕 0.0118 0.0159 0.0050 0.0066 0.0061 0.0307 0.0350 0.0083 0.0147 0.0060 0.0052 0.0570 

𝜢𝟖 0.0123 0.0168 0.0052 0.0070 0.0064 0.0306 0.0347 0.0103 0.0161 0.0135 0.0115 0.0579 

 

 

Table S18. Total cost vector (ℜ− = [ℜ𝑑
−]𝐷) and total benefit vector (ℜ+ = [ℜ𝑑

+]𝐷). 

 𝜬𝟏 𝜬𝟐 𝜬𝟑 𝜬𝟒 𝜬𝟓 𝜬𝟔 𝜬𝟕 𝜬𝟖 

𝕽𝒅
−  0.1184 0.1164 0.1255 0.1210 0.1166 0.1218 0.1227 0.1232 

𝕽𝒅
+  0.0921 0.0896 0.0853 0.0858 0.0863 0.0915 0.0797 0.0991 
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