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Cluster Analysis of Hesitant Fuzzy Sets Based on Improved
Correlation Coefficient

FAN Yurui, WANG Huiwen’
(School of Mathematics , Yunnan Normal University , Kunming 650500, China)

Abstract: Aiming at the special situation that there may be a denominator of 0 in the calculation formula of the correlation
coefficient of the hesitant fuzzy set, the correlation coefficient formula is redefined, and the membership difference and the
hesitation difference between the hesitant fuzzy sets are comprehensively considered, and it is extended to interval-valued
hesitant fuzzy sets, which makes up for the need to subjectively fill the data, and finally its good properties are proved, and
it is applied to to numerical studies to illustrate its reasonable validity.
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Table 1 The decision matrix of the example in reference [2]
x, %, X X,
A, {0.9,0.85,0.8} {0.8,0.75,0.7} {0.8,0.65} {0.35,0.3}
A, {0.9,0.85} {0.8,0.7,0.6} {0.2} {0.15}
A, {0.4,0.3,0.2} {0.5,0.4} {1.0,0.9} {0.65,0.5,0.45}
A, {1.0,0.95,0.8} {0.2,0.15,0.1} {0.3,0.2} {0.8,0.7,0.6}
A {0.5,0.4,0.35} {1.0,0.9,0.7} {0.4} {0.35,0.3,0.2}
A {0.7,0.6,0.5} {0.9,0.8} {0.6,0.4} {0.2,0.1}
A, {1,0.8} {0.35,0.2,0.15} {0.2,0.1} {0.85,0.7}
R2 NERIEHIHEREFR MEEER
Table 2 The clustering of each preference of the example in reference [2]
Ok e
ittt A IR S T eSS A B TRAELAG T S VeSSt
0.1/0.9 [0.839 7, 0.924 4] (A AL AL A A AL A, ) [0.924 4, 0.926 6] {440 {4,}. {45, 4, 45,4,
0.2/0.8 [0.844 9, 0.896 9] (AL AL AL A AGAL AL [0.896 9, 0.910 7] {41 AL AL A AL AL {AS)
0.3/0.7 [0.850 1, 0.876 9] (AL AL AL AL AG AL {AL) [0.878 6, 0.896 9] {41 AL AL AG AL AL {AS)
0.5/0.5 [0.856 0, 0.860 4] (A4 Ay A5 A} {4, A, [0.860 4, 0.869 5] (AL AL A5 AL (AL} AL AL
0.7/0.3 [0.843 0, 0.861 3] (AL AL AL A A (AL A, [0.861 3, 0.870 7] A4y AL AL (AL (AL A,
0.8/0.2 [0.836 4, 0.859 7] (A Ay AL A A (AL A, [0.859 7, 0.890 2] (A4 AL AL (AL (AL A
0.9/0.1 [0.8299, 0.858 1] (A AL AL A A (AL AL [0.858 1,0.922 0] A4y A AL (AL (AL A,
k(2] [0.829 2, 0.846 1] (A4, 45,45, A} {A,,A4,) [0.846 1,0.953 1] {44, 45, 41,{451.{4,.4,}
B CIRR G s | ERINGIES
A IR nES i A IR T el
0.1/0.9 [0.926 6, 0.963 8] (AL A} AL (AL AL AL A [0.963 8, 0.966 8] (AL A A AL AL 1. {A)
0.2/0.8 [0.910 7, 0.930 6] (A Ah (AL A AL AL LA [0.930 6, 0.969 9] (AL A0 (AL {4 1AL A, A
0.3/0.7 [0.896 9, 0.897 5] {4,414, {45, 4,4, 1.{4 [0.897 5, 0.973 0] (AL 40 {4 {4 A4, ). A
0.5/0.5 [0.869 5, 0.886 7] (AL AG AL AL 1AL {4,,4 [0.886 7, 0.972 5] {440 {4 {45 1A, 4, ). A}
0.7/0.3 [0.870 7, 0.923 9] {445, 44}1.{4,1,{45}.{4,.4 [0.923 9, 0.970 9] {440 {4, {45 H{A,.4,) .4}
0.8/0.2 [0.890 2, 0.942 4] {445, 441.{4,1.{4,}.{4,.4 [0.942 4,0.970 1] {440 {4, {45 1{A,.4,).{As)
0.9/0.1 [0.922 0, 0.961 0] (A4 A {4, ). {45).{4,.4 [0.961 0, 0.969 3] {440 {4, {45 1{A,.4,) {44}
SCHik2] [0.953 1, 0.968 6] {41454 {4, ). {45}.{4,.4 [0.968 6, 0.970 2] {414, {45 {44, {45 A
P ﬁz/ﬂ/ K
et X T SRR
0.1/0.9 [0.966 8, 0.975 7] (AL A0 {4 {45104, 1. {45 1.{4, )
0.2/0.8 [0.969 9, 0.974 9] {440 {4, {45104, 1. {45 1.{4,}
0.3/0.7 [0.9730,0.974 1] {440 {4, {451.{4,1.{441.{4,}
0.5/0.5 [0.9725,0.979 1] (A4, {4 {445 )AL {4
0.7/0.3 [0.9709,0.985 2] (A4, {4 {445 ] A {4,
0.8/0.2 [0.970 1, 0.988 3] (A4, {4 {4451 AL {4
0.9/0.1 [0.969 3, 0.991 3] (A A 1A AL AL A A
SCk2] [0.970 2, 0.990 6] (A LA A AL A LA A
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Table 3 The decision matrix of the example in this paper

x, X, Xy X,
A, {[0.2,0.41,00.5,0.7]) {[0.1,0.31,00.4,0.5]} {[0.5,0.71,00.8,0.9]} {[0.6,0.81)
A, {[0.3,0.51,00.6,0.7]} {[0.2,0.41} {[0.6,0.81} {[0.5,0.71,10.7,0.8]}
A, {[0.4,0.61} {[0.3,0.41,00.5,0.6]} {[0.4,0.61,00.7,0.8]} {[0.4,0.6])
A, {[0.3,0.61,00.7,0.8]} {[0.2,0.41,00.5,0.7]) {[0.5,0.61,10.8,0.9]} {[0.4,0.51,00.7,0.8]}
A, {[0.2,0.41,00.6,0.7]} {[0.2,0.31,00.4,0.6],[0.7.,0.81} {10.4,0.71} {[0.5,0.71)
A, {10.5,0.71} {10.5,0.71} {[0.5,0.71,10.8,0.9]} {[0.4,0.7])

x4 AXEOHERTFEELER
Table 4 The clustering of each preference of the example in this paper
ol A S - o

s X F T ) T R
0.1/0.9 [0.696 6, 0.736 0] (AL AL AL AL AL A [0.736 0, 0.777 2] (A4, A Ah (AL {4 )
0.2/0.8 [0.728 0, 0.765 0] (AL AL AL AL AL A [0.765 0, 0.800 7] (AL AR AL A (A A )
0.3/0.7 [0.759 5, 0.793 9] (AL Ay AL AL AL A [0.793 9, 0.824 1] (AL Ap AL ASE{A A )
0.5/0.5 [0.8223,0.851 8] (A4, 4,451, {45, A} [0.851 8,0.871 0] (A1 A, A, A0 {4544 )
0.7/0.3 [0.887 6, 0.909 6] (AL A AL AL A A [0.909 6, 0.917 9] (AL Ap AL A (A} )
0.8/0.2 [0.924 1,0.938 6] {44, 4, 451,45, A4} [0.938 6, 0.941 3] (A1 A, A, A5 {4544 )
0.9/0.1 [0.960 5, 0.964 7] {44, 4, 451,45, A} [0.964 7, 0.965 0] {44,451, {4,1. {45, 4}

WAk AN A TR

s NI e SR T . - SN
0.1/0.9 [0.777 2, 0.874 2] (AL AL A AL {451 {4} [0.874 2, 0.881 3] (AL A A (A A 4]
0.2/0.8 [0.800 7, 0.886 0] (AL AL AL AL (AL A [0.886 0, 0.891 7] (AL A {1 {4 {4, {4
0.3/0.7 [0.824 1, 0.897 7] (AL AL A {4, {451, {4,) [0.897 7,0.902 2] (AL A {40 {4 {4, {4}
0.5/0.5 [0.871 0, 0.921 3] (AL AL A {4, {451, {4,) [0.9213,0.923 1] (AL A {40 {4s {4, {4,)
0.7/0.3 [0.9179, 0.944 1] (A, A, A0 A, {AL ). (A [0.944 1,0.944 8] (AL A0 {40 {4: {450 {4}
0.8/0.2 [0.941 3, 0.954 5] (AL A Ash {4, {45, {44) [0.954 5, 0.956 6] (AL A0 {40 {45 {450 {4}
0.9/0.1 [0.965 0, 0.967 5] {AnA {4, {45 40). {45 [0.967 5, 0.968 3] (A A0 {40 {4 {4s). {4
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