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Abstract

Multi-Criteria Decision Making (MCDM) is a crucial approach in decision-making processes
involving multiple factors. It is widely applied in various fields such as engineering, management, and
logistics. The Weighted Aggregated Sum Product Assessment (WASPAS) technique is one of the most
efficient MCDM methods, as it integrates the strengths of the Weighted Sum Model (WSM) and Weighted
Product Model (WPM). However, a key limitation of WASPAS is the fixed assignment of the parameter A
=0.5, which may impact the accuracy of ranking alternatives. This study proposes a novel approach
incorporating Gibbs Entropy to analyze the sensitivity of the A parameter and uses entropy values as a
ranking criterion. The proposed method was tested on a Computer Numerical Control (CNC) lathe
selection problem, demonstrating a high Spearman correlation coefficient (r) when compared with
WASPAS (r =1.000) and COPRAS (r =0.937). These results confirm that the proposed method is highly
reliable and produces rankings consistent with established MCDM techniques. This study can be applied
to MCDM problems where parameter sensitivity analysis is necessary, enhancing decision-making

accuracy and reliability.
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A1519% 2 asunmsanduladuiutymnisiaen

LA389NAI CNC

Madan G G lGlal|l 6 |l G
CNC1 36,900 | 3000 | 16 | 165 | 600 | 750 | 1860
CNC2 30,400 | 4000 | 12 | 180 | 465 | 266 | 700
CNC3 88,900 | 3500 | 8 | 250 | 760 | 165 | 2440
CNCa 20,000 | 1600 | 6 | 330 | 1500 | 300 | 500
CNC5 10,000 | 1600 | 8 | 240 | 1050 | 400 | 850
CNC6 89,200 | 6000 | 12 | 215 | 605 | 340 | 554
CNC7 120,000 | 5000 | 12 | 215 | 605 | 340 | 535
CNC8 86,150 | 4000 | 12 | 140 | 305 | 250 | 264
CNC9 129,200 | 4000 | 12 | 215 | 1155 | 340 | 1055
CNC10 | 50,400 | 2500 | 4 | 160 | 550 | 145 | 750
CNC11 39,800 | 4000 | 6 | 165 | 600 | 275 | 600
CNC12 | 50,400 | 2500 | 8 | 250 | 760 | 400 | 900
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A19199 3 a1senisandulaninsgiudviu

Jgymnsi@eniasoanas CNC

mMeden | C, G, G, C, Cs Cs c,

CNC1 0.271 | 0.500 | 1.000 | 0.848 | 0.508 | 1.000 | 0.762
CNC2 0.329 | 0.667 | 0.750 | 0.778 | 0.656 | 0.355 | 0.287
CNC3 0.112 | 0.583 | 0.500 | 0.560 | 0.401 | 0.220 | 1.000
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M15199 3 91519n5andulauinsgiudinsy A135999 5 asunsandulagiadininues WPM
Ugyrnisideniasoanas CNC (si) dwsutyninisiaeniATasnas CNC
maden | G G, Cs Cs Cs Cs G maden | G G, Cs Cy Cs Cs c,

CNC4 0.500 | 0.267 | 0.375 | 0.424 | 0.203 | 0.400 | 0.205 CNC1 0.858 | 0.891 | 1.000 | 0.919 | 0.900 | 1.000 | 0.965
CNC5 1.000 | 0.267 | 0.500 | 0.583 | 0.290 | 0.533 | 0.348 CNC2 0.878 | 0.935 | 0.947 | 0.929 | 0.874 | 0.847 | 0.850
CNC6 0.112 | 1.000 | 0.750 | 0.651 | 0.504 | 0.453 | 0.227 CNC3 0.775 1 0.914 | 0.877 | 0.967 | 0.925 | 0.785 | 1.000
CNC7 0.083 | 0.833 | 0.750 | 0.651 | 0.504 | 0.453 | 0.219 CNCa 0.922 | 0.802 | 0.831 | 1.000 | 1.000 | 0.864 | 0.814
CNC8 0.116 | 0.667 | 0.750 | 1.000 | 1.000 | 0.333 | 0.108 CNC5 1.000 | 0.802 | 0.877 | 0.962 | 0.960 | 0.904 | 0.872
CNC9 0.077 | 0.667 | 0.750 | 0.651 | 0.264 | 0.453 | 0.432 CNC6 0.774 | 1.000 | 0.947 | 0.949 | 0.900 | 0.881 | 0.824
CNC10 | 0.198 | 0.417 | 0.250 | 0.875 | 0.555 | 0.193 | 0.307 CNC7 0.748 | 0.970 | 0.947 | 0.949 | 0.900 | 0.881 | 0.821
CNC11 | 0.251 | 0.667 | 0.375 | 0.848 | 0.508 | 0.367 | 0.246 CNC8 0.777 1 0.935 | 0.947 | 0.901 | 0.832 | 0.839 | 0.749
CNC12 | 0.198 | 0.417 | 0.500 | 0.560 | 0.401 | 0.533 | 0.369 CNC9 0.741 | 0.935 | 0.947 | 0.949 | 0.970 | 0.881 | 0.897
CNC10 | 0.828 | 0.864 | 0.770 | 0.916 | 0.891 | 0.769 | 0.858
o o o o CNC11 | 0.851 | 0.935 | 0.831 | 0.919 | 0.900 | 0.852 | 0.833
f\ﬂﬂsuamuaﬁlum’]i’]\‘i‘l/l 3 WRNMUIN A1TNANT CNC12 | 0.828 | 0.864 | 0.877 | 0.967 | 0.925 | 0.904 | 0.878

snaulanlsiivinues WSM waz WPM lanadns

Y] a a o W o \ \
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13 4 semisdndulannlminues WSM  Liaunisit (4) way aunnsi (5) anuddu Taonns

Amsulgmasiaeniazenis CNC wdsein A waust A =050, A =0.40, A = 0.30,

maden | G G, G, C, Cs Cs G .
=
CNC1 | 0.032 | 0.083 | 0.189 | 0.061 | 0.046 | 0.160 | 0.099 A= 0.20, A=0.1uaz A =00d039n013

CNC2 0.038 | 0.111 | 0.142 | 0.066 | 0.036 | 0.057 | 0.037 V]UV]']U?iimﬂiﬁllﬁf}hUlﬂLLugﬁWIﬁﬁq ﬂuﬂ’gﬁﬁ@ﬂ

CNC3 | 0.013 | 0.097 | 0.094 | 0.092 | 0.058 | 0.035 | 0.130 . y N o - .
N1 0.5 §3a@1119085190197130158 nd ulaan

CNC4 | 0.058 | 0.045 | 0.071 | 0.122 | 0.115 | 0.064 | 0.027

CNCé6 0.013 | 0.167 | 0.142 | 0.079 | 0.047 | 0.072 | 0.030

WAAIIUAISI9N 6

CNC7 | 0.010 | 0.139 | 0.142 | 0.079 | 0.047 | 0.072 | 0.029

CNC8 | 0.014 | 0.111 | 0.142 | 0.052 | 0.023 | 0.053 | 0.014

CNC9 0.009 | 0.111 | 0.142 | 0.079 | 0.089 | 0.072 | 0.056

A135199 6 M1519AZILUL WASPAS d1msutigyun
CNC10 | 0.023 | 0.070 | 0.047 | 0.059 | 0.042 | 0.031 | 0.040

CNC11 | 0.029 | 0.111 | 0.071 | 0.061 | 0.046 | 0.059 | 0.032 NtaantATBINas CNC

CNC12 | 0.023 | 0.070 | 0.094 | 0.092 | 0.058 | 0.085 | 0.048 maldan 0.5 04 | 03 | 02 | 01 0.0
CNC1 0.640 0.634 | 0.628 | 0.622 | 0.616 | 0.610

CNC2 0.471 |0.468 | 0.464 | 0.461 | 0.458 | 0.454

CNC3 0.478 |0.470 | 0.461 | 0.453 | 0.444 | 0.436

CNC4a 0.467 | 0.460 | 0.453 | 0.446 | 0.439 | 0.432

CNC5 0.534 | 0.530 | 0.525 | 0.521 | 0.516 | 0.512
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A13197 7 A1519AZILUL WASPAS d1msudeyin

A15L8BNLASBINEY CNC (A1)

N9den 0.5 04 | 03 | 02 | 01 | 00 Madon H a1nu
CNC6 0.502 0.493 | 0.484 | 0.474 | 0.465 | 0.455 CNC11 0.714 10
CNC7 0.471 0.462 | 0.453 | 0.443 | 0.434 | 0.425 CNC12 0.821 9

CNC8 0.366 | 0.358 | 0.349 | 0.341 | 0.332 | 0.324

CNC9 0.518 | 0.510 | 0.502 | 0.494 | 0.486 | 0.478

CNC10 0.304 | 0.303 | 0.301 | 0.299 | 0.298 | 0.296

CNC11 0.398 | 0.396 | 0.394 | 0.392 | 0.390 | 0.388

CNC12 0.458 | 0.456 | 0.453 | 0.451 | 0.448 | 0.445

thioyalumsned 6 sduanlasldaunisd
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AN5L@9NLA89NAY CNC

yadan H BRI
CNC1 1.147 1
CNC2 0.844 7
CNC3 0.857 5
CNC4 0.836 8
CNC5 0.957 2
CNC6 0.900 4
CNC7 0.844 6
CNC8 0.656 11
CNC9 0.928 3
CNC10 0.545 12
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v ax = Y Y] N
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A197199 8 M1519ATLUL WASPAS dusutleyin

N15:89NLATBINAY CNC

M9L@an | WASPAS | dufu | COPRAS | dufu H | dudu

CNC1 0.640 1 1.000

—_

1.147 1

CNC2 0.471 0.701 0.844

CNC3 0.478 0.764 0.857

CNCa 0.467 0.756 0.836

CNCé6 0.502 0.743 0.900

ol NN | BN

7 7
5 5
8 8
CNC5 0.534 2 0.922 0.957 2
4 4
6 6

CNC7 0.471 0.698 0.844

CNC8 0.366 11 0.550 11 0.656 11

CNC9 0.518 3 0.776 3 0.928 3

CNC10 0.304 12 0.460 12 0.545 12

CNC11 0.398 10 0.594 10 0.714 10

CNC12 0.458 9 0.681 9 0.821 9

a

iayalunised 8 luAmuueduUseans
anduwusaid ey uuu (Spearman’s Rank
Correlation Coefficient) U893 501159 Ub@UD
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