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Interval probability fuzzy random multi-criteria decision-making
approach based on expectation-hybrid entropy
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Abstract : Random variable with interval probability, its expectation and hybrid entropy are defined. For a kind of
multi-criteria decisiorr making problem, in which the criteria weights are precisely known and the criteria values are
interval probability fuzzy random variable, an approach based on expectation-hybrid entropy is proposed. In this
approach, a metric for interval probability fuzzy random variable called expectation-hybrid entropy is defined. By
constructing the optimization model , the interval of expectatiorhybrid entropy of each aternative is obtained. Then
the possibility degreeis utilized to rank al the alternatives. Finally, an example shows thefeashility and eff ectiveness
of the method.
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C1 C Cs C
{(7.9,8.1,8.5) ,[0.2,0.3]} {(7.,8,9),[0.5,0.7]} {(182,190,195) ,[0.2,0.4]} {(1,2,3),[0.5,0.7]}
al
{(8.6,8.8,9.0),[0.7,0.8]} {(6,7,8) ,[0.3,0.5]} {(170,175,180) ,[0.5,0.7]} {(3,4,5),[0.2,0.4]}
((7.6,7.9,8.1) ,[0.4,0.6]} {(3,4,5),[0.1,0.2]} {(117,130,140) ,[0.1,0.3]} ((5,6,7),[0.1,0.2]}
® {(8.1,8.3,8.6) ,[0.3,0.5]} {(5,6,7),[0.7,0.9]} { (142,150,155) ,[0.6,0.8]} {(4,5,6),[0.7,0.9]}
{(7.2,7.5,7.7) ,[0.7,0.8]} {(2,3,4),[0.2,0.4]} {(138,150,158) ,[0.4,0. 6]} {(3,4,5),[0.1,0.3]}
as
((7.7,7.8,8.2) ,[0.1,0.3]} {(1,2,3),[0.5,0.7]} { (160,168,170) ,[0.3,0.5]} {(4,5,6),[0.7,0.8]}
{(9.0,9.2,9.4) ,[0.3,0.4]} {(5,6,7),[0.1,0.3]} { (152,160,170) ,[0.2,0.3]} {(2,3,4),[0.2,0.4]}
EN

{(8.4,8.7,9.0),[0.5,0.7]} {(4,5,6),[0.6,0.8]}

{(170,175,188) ,[0.7,0.8]} {(4,5,6),[0.5,0.7]}
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{(11.88,12.18,12.79) ,[0.2,0.3]} ,
{(12.94,13.24,13.54) ,[0.7,0.8]}
{(11.43,11.88,12.18) ,[0.4,0.6]} ,

{(16.81,19.22,21.62) ,[0.2,0.3]} ,
{(14.41,16.81,19.29) ,[0.7,0.8]}
{(7.20,9.61,12.01) ,[0.4,0.6]} ,

{(10.67,10.22,9.99) ,[0.2,0.3]},  {(14.01,21,01,42.09) ,[0.2,0.3]} ,

{(11.43,14.94,13.89 ,[0.7,0.8]}  {(8.4,10.51,14.01) ,[0.7,0.8]}

{(16.6,14.94,13.89) ,[0.4,0.6]} , {(6,7,8.9,[0.4,0.6]},

* {(12.18,12.48,12.99) ,[0.3,0.5]}  {(12.01,14.41,16.81) ,[0.3,0.5]}  {(13.68,12.95,12.53) ,[0.3,0.5]} {(7,8.4,10.5) ,[0.3,0.5]}
{(10.83,11.28,11.58) ,[0.7,0.8]},  {(4.80,7.20,9.61) ,[0.7,0.8]},  {(14.08,12.95,12.29) ,[0.7,0.8]} , {(8.4,10.5,14) ,[0.7,0.8]} ,
® {(11.58,11.73,12.33) ,[0.1,0.3]} {(2.40,4.80,7.20) ,[0.1,0.3]} {(12.14,11.56,11.43) ,[0.1,0.3]} {(7,8.4,10.5) ,[0.1,0.3]}
{(13.54,13.84,14.14) ,[0.3,0.4]}, {(12.01,14.41,16.81) ,[0.3,0.4]}, {(12.78,12.14,11.43) ,[0.3,0.4]},  {(10.5,14,21.01) ,[0.3,0.4]} ,
{(12.64,13.00,13.54) ,[0.5,0.7]}  {(9.61,12.01,14.41) ,[0.5,0.7]}  {(11.43,11.1,10.33) ,[0.5,0.7]} {(7,8.4,10.5) ,[0.5,0.7]}
3 -
C C 3 Cs
a [- 0.5949, - 0.5399] [- 0.6542, - 0.6243] [- 0.6298, - 0.6189] [- 0.6057, - 0.5516]
a [- 0.6322, - 0.6225] [- 0.5295, - 0.4394] [- 0.5821, - 0.5279] [- 0.5554, - 0.4669]
a [- 0.5873, - 0.5315] [- 0.603, - 0.5595] [- 0.6279, - 0.5964] [- 0.5878, - 0.5499]
a [- 0.6161, - 0.5854] [- 0.5883, - 0.5343] [- 0.5939, - 0.5393] [- 0.6276, - 0.5997]
1 0 0.2227 0.2882 (Zeng L, Zeng S Y. Fuzzy multiple attribute decison
1 1 0.8542 0.9012 making method with aternative priority [J]. Systems
“10.7773 0.1548 1 0.5643 ° Engineering- Theory & Practice, 2007, 27(5): 113

0.7118 0.0988 0.4357 1

P

0.2913, 0.2705) .
R(a) 0_22R(at;) 0_23R(a4) 0_28R(au).4
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