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Abstract: A decision analysis method is proposed for large group decision-making with multiple
elements. Firstly, the borda score of each element for each participant is calculated according to
the rankings of the constituent elements of the alternatives by the individuals participating in
decision-making. Secondly, the average borda score vector of each subgroup is constructed and
normalized as a virtual alternative for each subgroup. Then, the weight of each subgroup is
calculated considering the differences in the consensus of evaluations of each subgroup.
Furthermore, the similarity degree between each virtual solution and each alternative is calculated
and aggregated with the weight of each subgroup to obtain the comprehensive similarity degree for
each alternative, and then the alternative is ranked accordingly. Finally, the feasibility of the
proposed method is illustrated by an example of urban park design alternative selection considering
the public will.

Key words: large group decision-making; subgroup; borda score; consensus of evaluations;
similarity degree
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Table 1 The ranking result of individual for each element
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Table 3 Three design alternatives for park construction Tt
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(3.33,3.52,5.6,3.2,3.59,3.92,1.65,3.19) ,B, =
(2.75,3.06,2.05,5.38,3.9,3.56,2.5,4.8) ,B, =

(4.35,4.67,2.1,3.52,3.84,4.16,1.1,4.26). % &
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0.109 3,0.0732,0.1922,0. 139 3,0. 127 1,0. 089 3,
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Table 4 The mean borda of each element for each subgroup

‘ HWRTENER
TR/
E, E, E, E, E, E, E, E,
G, 3.43 3 4 4.14 1.43 2.71 4.86 4.43
G, 3.33 3.52 5.6 3.2 3.59 3.92 1.65 3.19
G, 2.75 3.06 2.05 5.38 3.9 3.56 2.5 4.8
G, 4.35 4.67 2.1 3.52 3.84 4.16 1.1 4.26

TEMBER b, P80 (8) , T & T HEAYAL
SRS A w, =0.3,w, =0.24, w, =
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0.0675,0.112 5, 0.045), b, = (0.04, 0.41,
0.0375,0.1,0.1,0.0325,0.15,0.13).
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Table 5 The distance between each virtual solution
and each alternative
‘ LSS
R %
A, A, A,
Bl 0.3708 0.354 8 0.3462
B, 0.3157 0.303 6 0.366 8
B, 0.347 1 0.3389 0.3457
B4 0.2833 0.2872 0.3196

F MBI TT 585 2% A 10 T3 58 2 1B] B A R N5
6 IR,
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Table 6 The similarity degree between each virtual
solution and each alternative
BIETTR
BT

1 AZ A3

B, 0 0. 650 4 1
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