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maps with applications in decision-making

DATA AND RESULTS RELATED TO:
ERP MAINTENANCE RISK MODEL

Table S.1 Strengths of causal relationships in ERP risk model

Strength of causal relationship

IT2 fuzzy

Causql Sign Crisp T1 fuzzy
connection

Ci~C, + 0.220 (0,0.06,0.6)
Ci~Cs + 0.257 (0,0.07,0.7)
Ci-GCy + 0.273 (0,0.12,0.7)
C1-Cy + 0.147 (0,0.04,0.4)
Ci~Css - 0.086 (0,0.05,0.208)
C-Cs + 0.110 (0,0.03,0.3)
Co»Cy + 0.337 (0,0.01,1)
C2»Cys - 0.150 (0,0.108,0.342)
Cs—»Cy + 0.418 (0,0.255,1)
Cs~Cs + 0.408 (0,0.325,0.9)
Cs=Co + 0.395 (0,0.185,1)
C-Cy + 0.183 (0,0.05,0.5)
Cs~Cs + 0.300 (0,0.15,0.75)
Ci=Cs + 0.268 (0,0.105,0.7)
Cs—Cy + 0.147 (0,0.04,0.4)
Cs—Cs + 0.542 (0,0.625,1)
Cs—Cs + 0.390 (0,0.17,1)
Cs>Cus - 0.050 (0,0.018,0.133)
Cs—Cs + 0.220 (0,0.06,0.6)
Cs—Cus - 0.103 (0,0.109,0.2)
C7-Cs + 0.240 (0,0.12,0.6)
C7~Cs + 0.293 (0,0.08,0.8)
C7>Cus - 0.068 (0,0.038,0.167)
Cs—Cs + 0.203 (0,0.11,0.5)
Cs—>Cyy + 0.293 (0,0.08,0.8)
Ce—>Cus - 0.065 (0,0.029,0.167)
C10~Cus - 0.036 (0,0.025,0.083)
C11—>Cy3 - 0.094 (0,0.032,0.25)
Cio-C, + 0.347 (0,0.14,0.9)
C12-Cs + 0.360 (0,0.28,0.8)
C>Cy + 0.272 (0,0.315,0.5)
C12~Cs + 0.128 (0,0.035,0.35)
C12~Cyo + 0.073 (0,0.02,0.2)
C>Cyy + 0.073 (0,0.02,0.2)

C1o>Cus - 0.189 (0,0.134,0.433)

((0,0.06,0.6;1),(0.005,0.06,0.595;0.8))
((0,0.07,0.7;1),(0.005,0.07,0.695;0.8))
((0,0.12,0.7;1),(0.005,0.12,0.695;0.8))
((0,0.04,0.4;1),(0.005,0.04,0.395;0.8))
((0,0.05,0.208;1),(0.005,0.05,0.203;0.8))
((0,0.03,0.3;1),(0.005,0.03,0.295;0.8))
((0,0.01,1;1),(0.005,0.01,0.995;0.8))
((0,0.108,0.342;1),(0.005,0.108,0.337;0.8))
((0,0.255,1;1),(0.005,0.255,0.995;0.8))
((0,0.325,0.9;1),(0.005,0.325,0.895;0.8))
((0,0.185,1;1),(0.005,0.185,0.995;0.8))
((0,0.05,0.5;1),(0.005,0.05,0.495;0.8))
((0,0.15,0.75;1),(0.005,0.15,0.745;0.8))
((0,0.105,0.7;1),(0.005,0.105,0.695;0.8))
((0,0.04,0.4;1),(0.005,0.04,0.395;0.8))
((0,0.625,1;1),(0.005,0.625,0.995:0.8))
((0,0.17,1;1),(0.005,0.17,0.995:0.8))
((0,0.018,0.133;1),(0.005,0.018,0.128;0.8))
((0,0.06,0.6:1),(0.005,0.06,0.595;0.8))
((0,0.109,0.2;1),(0.005,0.109,0.195;0.8))
((0,0.12,0.6;1),(0.005,0.12,0.595;0.8))
((0,0.08,0.8;1),(0.005,0.08,0.795;0.8))
((0,0.038,0.167;1),(0.005,0.038,0.162;0.8))
((0,0.11,0.5;1),(0.005,0.11,0.495;0.8))
((0,0.08,0.8;1),(0.005,0.08,0.795;0.8))
((0,0.029,0.167;1),(0.005,0.029,0.162;0.8))
((0,0.025,0.083;1),(0.005,0.025,0.078;0.8))
((0,0.032,0.25;1),(0.005,0.032,0.245:0.8))
((0,0.14,0.9;1),(0.005,0.14,0.895;0.8))
((0,0.28,0.8;1),(0.005,0.28,0.795;0.8))
((0,0.315,0.5;1),(0.005,0.315,0.495;0.8))
((0,0.035,0.35;1),(0.005,0.035,0.345:0.8))
((0,0.02,0.2;1),(0.005,0.02,0.195;0.8))
((0,0.02,0.2;1),(0.005,0.02,0.195;0.8))
((0,0.134,0.433;1),(0.005,0.134,0.428;0.8))




Table S.2 Simulation results of ERP risk model with hyperbolic tangent function

Scenario 1 Scenario 2
A Concept Crisp T1 fuzzy 1T2 fuzzy Crisp T1 fuzzy 1T2 fuzzy
C1 0.000 (0,0,0) ((0,0,0;1),(0,0,0;0.8))  0.000 (0,0,0) ((0,0,0;1),(0,0,0,0.8))
((0,0.198,0.346;1), , ,
c2 o265  (001080316) o (OOIAAIED ) 0000 (0,0,0) ((0,0,0:1),(0,0,0:0.8))
C3 0000 (0,0,0) ((0,0,0:1),(0,0,0:0.8)  0.777 (0.031,0.625,0.931) E(()(.Ji%?élé(.)éeszst)b?égas-(l)fé)))'
C4  0.000 (0,0,0) ((0,0.0;1),(00,0,08) 0868 (0.031,0.723,0.98) (g%gf%%g%%g%g)
, , ((0.031,0.789,0.987:1),
C5 0000 (0,0,0) ((0,00:1),(0,0,0:08) 0.895 (0.031,0.789,0.987) a0 Tes0070.8)
((0,0.612,0.935;1), ((0,0.932,0.999;1),
6 0770 (0061200%) o {OOERCNDe) 0971 (00832099) (0.508.0.653.0.0950.8)
((0,0.258,0.287;1), ((0,0.436,0.871;1),
10 c7  oa5  (002580287) (OAPEATHD ) 0672 (004360871) (0.120.0.4550 8650.8)
((0.0524.0.94:1), ((0,0.751,0.997:1).
c8 0765 (00524094 4 15305040030.08) 09 (00751,0.997) (0.194,0.751,0.997:0.8))
C9 0.000 (0,0,0) ((0,0,0;1),(0,0,0;0.8))  0.000 (0,0,0) ((0,0,0;1),(0,0,0,0.8))
((0,0.104,0.213:1), , ,
Cl0 0160  (001040213) o (GOITCTE ) 0.000 (0,0,0) ((0,0,0:1),(0,0,0:0.8))
((0,0.484,0.969;1). ((0,053,0.94;1),
ClL 0808 (0.0.4840960) o (GG 0786 (005309 0.142.00509390.9)
((0.017,0.018,0.019;1), ((0,00:1),
ci2 o019 (oo7o0180019) (GUEONAAN 0000 (0,0,0) Soonm
) o ((-0.937,-0.6610:1), e ((-0.95,-0.704,0;1),
c13 0784 (03708610 (EONLICTIN 0815 (0.95-0.7040) OSAT T 25 )
C1 0.000 (0,0,0) ((0,0,0;1),(0,0,0;0.8))  0.000 (0,0,0) ((0,0,0;1),(0,0,0,0.8))
C2 0999 (0,0.998,1) (O.S()g)éod?:géli'lg.é)) 0.000 (0,0,0) ((0,0,0:1),(0,0,0:0.8))
C3 0000 (0,0,0) ((0,0,0:1),(0,0,0:0.8) 0999  (0.995,0.998,1) (E)(%gs%%ggilols)))
C4  0.000 (0,00) ((0,0.0;1),(000;08) 1000  (0.9950.999.1) (gggg%%g;’%?»
. . ((0.9951,1:1).
C5 0000 (0,0,0) ((0,00:1),(00,0:08) 1000  (0.99511) Soesrios)
. ) ((0,1,1,2),
C6  1.000 (0,1,1) ((0,1,1:1),(0.995,1,1:0.8)) 1.000 ©.1,1) 05051108
((0,0.999,1;1), ((0,0.996,1;1),
30 C7 0999 (0,0.999,1) 050a0o%10g) 098 (0.0.8961) (05650896108
((0.0.998,1:1), ((0,0.999,1:1).
c8  1.000 (0,0.998,1) 050000010 1000 (0.0.9981) (0,500 0.669.1:08)
C9 0.000 (0,0,0) ((0,0,0;1),(0,0,0;0.8))  0.000 (0,0,0) ((0,0,0;1),(0,0,0,0.8))
((0,0.995,0.998:1). . )
Cl0 0997  (0.0.9950998) o (G o) 0000 (0,0,0) ((0,0,0:1),(0,0,0:0.8))
((0,0.997,1;1), ((0,0.997,1;1),
Cl1  1.000 (0,0.997,1) 0500061 10g) 099 (0.0.997.) (0.555.0.8671:08)
((0.995,0.995,0.995;1), . .
Cl2 0995 (0.99500950985) (GPSOIIAII 0000 (0,0,0) ((0,0,0:1),(0,0,0:0.8))
B} 1- ((-1,-1,0:0), } . ((-1,-0.999,0;1),
C13  -1.000 (-1,-1,0) 1 Cosong) 0899 (1:09%90) 156980 0960.8)
C1 0.000 (0,0,0) ((0,0,0;1),(0,0,0;0.8))  0.000 (0,0,0) ((0,0,0;1),(0,0,0,0.8))
C2 1.000 (0,1,1) ((0,1,1;1),(1,1,1;,0.8))  0.000 0,00 ((0,0,0;1),(0,0,0,0.8))
C3 0.000 (0,0,0) ((0,0,0;1),(0,0,0;0.8))  1.000 111) ((111,1),(1,1,1,0.8))
C4 0.000 (0,0,0) ((0,0,0;1),(0,0,0;0.8))  1.000 111) ((111,1),(1,1,1;0.8))
C5 0.000 (0,0,0) ((0,0,0;1),(0,0,0;0.8))  1.000 (111) ((1,1,1,1),(1,1,1,0.8))
C6 1.000 0,1,1) ((0,1,1;1),(1,1,1;0.8))  1.000 0,11) ((0,1,1,1),(1,1,1;0.8))
50 C7 1000 (0.11) (0111).(11,1:08))  1.000 ©0.11) (011:1).(1.1,1:0.8))
C8 1.000 (0,1,1) ((0,1,1;1),(1,1,1;,0.8))  1.000 0,11) ((0,1,1,1),(1,1,1,0.8))
C9 0.000 (0,0,0) ((0,0,0;1),(0,0,0;0.8))  0.000 (0,0,0) ((0,0,0;1),(0,0,0,0.8))
C10  1.000 (0.1.1) ((011:1).(1.1,1:08))  0.000 (0,0.0) ((0.0,0:1).(0,0,0:0.8))
Cll  1.000 (0.1.1) (0111).(11.1:08))  1.000 0.1.1) (01.1:1).(1.1,1:0.8))
Cl2  1.000 (111) (111:1).(11,108))  0.000 (0,0.0) ((0.0,0:1).(0,0,0:0.8))
C13  -1.000 (-1-10) ((-1-1,0:1),(-1,-1,1:0.8)) -1.000 (-1-1,0) ((-1,-1,0:1),(-1,-1,1:0.8))




Table S.3 Simulation results of ERP risk model with sigmoid function

Scenario 1 Scenario 2
A Concept Crisp T1 fuzzy 1T2 fuzzy Crisp T1 fuzzy 1T2 fuzzy
Cl 0659  (0.659,0.659,0.659) (g%gg%%gg%%gg%%) 0.659  (0.659,0.659,0.659) (g%gg%%gg%%gg’%g)
C2 0756  (0.659,0.696,0.864) (g%gf%%gg%%g%%) 0.756  (0.659,0.696,0.864) (%(%25%%33%%3%3»
C3 0721  (0.659,0.689,0.815) Egg’g;gf;g;gﬁl;g‘é)))* 0721  (0.659,0.689,0.815) Egoﬁgsggsgsggﬂlgsl)))
C4 0766  (0.659,0.715,0.889) (g%gf%%sl%%gg%g) 0.766  (0.659,0.715,0.889) (E)(%g?%%é%%gg%lg))
C5 0815  (0.659,0.749,0.94) (g%gg%%zg%%i‘g%) 0815  (0.659,0.749,0.94) (g%gg%%zg%%%g)
C6 0909  (0.659,0.862,0.989) (g%gg%%gg%%gg%g) 0909  (0.659,0.862,0.989) g%gé%%gg%%gg%g)
10 C7 0741  (0.659,0.724,0.827) (g%gf%%%%ggzg) 0.741  (0.659,0.724,0.827) (g%gf%‘)?;ﬁ%gg%g)
C8 0840  (0.659,0.729,0.968) (g%gg%%zg%%g%g) 0840  (0.659,0.729,0.968) g%gg%%g%gg%g)
CO 0709  (0.659,0.681,0.775) ng’é?g;gﬁ%g%gﬁ))j 0700  (0.659,0.681,0.775) E(()06%58§86183$7747381)))
Cl10 0699  (0.659,0.67,0.761) (g%gf%%%(’?gg%g) 0609  (0.659,0.67,0.761) (g%gf%%%%g%g)
Cll 0793  (0.659,0.6810.937) (g%gg%%gf%%?)%g) 0793 (0.659,0.681,0.937) (‘o(%gi%%gf%%g%ls’»
Cl2 0659  (0.659,0.659,0.659) &‘%gg%%gg%%gg%g) 0.659  (0.659,0.659,0.659) ((.@(%53%%?3%%%%?»
C13 0455  (0.19,0.536,0.659) (5)(019138232823%18))) 0455  (0.19,0.536,0.659) (gqégggggggg%%)
Cl o 0044 (0.944,0.944,0.944) (E)(%fﬁ)%fﬁ)%m?)’) 0.044  (0.944,0.944,0.944) (g(%gﬁ)’%ﬁ%%ﬁ%%)
€2 0990  (0.944,0.97,0.999) (g%fg%%%%gg%%) 0990  (0.944,0.97,0.999) (g%fé‘f‘d%%%gg%%’)
3 0979 (0.944,0.966,0.995) (g(%ggﬁ)'%gg%%;)g%g)*) 0979  (0.944,0.966,0.995) é%gg%%gg%%gg%llg)')
C4 0990  (0.944,0.978,0.999) (g(%ggﬁ)'%?g%%gg%%) 0990  (0.944,0.978,0.999) (%(%333%%%%33%%)
5 g07 (0.944,0.988,1) ((0(%2;‘%%33%%) 0997  (0.944,0.988,1) ((o(%%%%ggi;l&lg)’)
€6 1000 (0.944,0.999,1) ((0(%23%%33?1’;1&18))') 1000 (0.944,0.999,1) (g%fgfgggg%g’)
30 7 0986 (0.944,0982,0.997) (g%fgfg%g%%g%g) 0986  (0.944,0.982,0.997) (g%fgﬁ%ggi%g%?»
€8 0908 (0.944,0.981,1) (ggfg%%gfﬁ%) 0998  (0.944,0.981,1) ((o‘%f;‘fé%gfi;l&_ls))‘)
€9 0976 (0.944,0.962,0.993) (g%fgfg%g%%gg%g) 0976  (0.944,0.962,0.993) (g%gg%%gg%%g??%%)
0 oo ownmiom  AEOS om pouosamy  (SAEIOEY
ClL 904 (0.944,0.961,1) (g(%%‘%%gfﬁ%) 0994  (0.944,0961,1) g%g%%gfi%g*)
Cl2 goas  (0.944,0.944,0.944) (E)(%fﬁ)%fﬁ)%m?)’) 0.044  (0.944,0.944,0.944) (g(%gﬁ)’%ﬁ%%ﬁ%%)
C3 0104 (0.003,0426,0.944) (g%ggi)'%gg%%gg;‘gg)’) 0104  (0.003,0.426,0.944) g%gg%&gé%%gg%%)
€l 0993  (0.993,0.993,0.993) (5%33%%33%%33%%) 0993  (0.993,0.993,0.993) (g(%gg?a%gg%%gg%g)
€2 1000 (0.993,0.997,1) (%(%3330%3371%?» 1000 (0.993,0.997,1) &‘%33%%3?7110%)
S o0 (0.993,0.997,1) (%%33%%3?711018))) 0998  (0.993,0.997,1) (3%33%%3371102»
G4 1000 (0.993,0.998,1) (g%ggf)%gg%g) 1000 (0.993,0.998,1) ((0(%3330%33%2»
5 1000 (0.993,0.999,1) g%gﬁ%gi%g) 1000 (0.993,0.999,1) ((0(%3230%3391%2»
€6 1000 (0.993,1,1) ((0(%323111%2» 1.000 (0.993,1,1) ((0(%32311110%)»
50 7 0999 (0.993,0.999,1) ((0(%333()%339110?» 0999  (0.993,0.999,1) ((0(%3330%3391%2»
8 1000 (0.993,0.999,1) g%gﬁ%gi%g) 1000 (0.993,0.999,1) ((0(%3230%3391%2»
€9 0908 (0.993,0.996,1) (g%ggf)%gg%g) 0998  (0.993,0.996,1) ((0(%3330%32%2»
Cl0 908 (0.993,0.995,1) (%(%333%3351%?» 0998  (0.993,0.995,1) &‘%33%%3251102»
ClL 1000 (0.993,0.996,1) (%(%33%%3261%?» 1000 (0.993,0.996,1) &‘%32%%3261102»
Cl2 0993 (0.993,0.993,0.993) (g(%ggez)%gg%%gg%%)» 0.993  (0.993,0.993,0.993) g%gg%%gg%%gg%g)
C13 o016 (0,0.099,0.993) (g%%gg%%gf%%) 0016  (0,0.099,0.993) (g%%gg%%gf%%)




