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Multi-stage Regional Transformation Strategy in Move-based Three-way Decisions Model

GUO Dou-dou JIANG Chun-mao

(School of Computer Science Technology and Information Engineering, Harbin Normal University, Harbin 150025, China)

Abstract The basic ideas of three-way decisions (3WD) proposed by Prof Yao is dividing a whole set into three parts
and developing different strategies on the three parts. Furthermore, Yao proposed the trisecting-acting-outcome model.
Trisecting,acting and outcome are three basic elements of 3WD. In the movement-based 3WD model, the movement of
objects leads regional changes,and this chang is called regional transformatio. In the step of “acting”,that “acting” can
be one-time or multiple times should be conisdered. In this process,costs or benefits are involved,so the “acting” needs
to be further considered from the perspective of economy. Based on three-way decisions from the view of generalization,
this paper proposed a three-way decisions model with multi-stage regional transformation,and sought the optimal “ac-
ting” by measuring the outcome of “acting”. The optimal transformation strategy was studied, that is the cost optimiza-
tion of one-time transformation and multiple transformation. In the three-way decisions models with multi-stage regional
transformation, the cost of regional transformation is analyzed, and the number of stages is divided according to the
number of regional transformation times. A dynamic programming algorithm was proposed to find the optimal transfor-
mation strategy,and then the optimal transformation strategy was presented in the case of maximizing the benefit. Fi-
nally,an example was given to analyze the one-time and multiple transformation costs of the region, and the optimal
transformation times and the optimal transformation costs of multi-stage regional transformation were further obtained.
This paper illustrated the effectiveness and the practicability of the algorithm by an example.

Keywords Three-way decisions, Move-based three-way decisions, Trisecting-acting-outcome model, Region transforma-

tion, Strategies and actions
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Fig. 1 Three-way decisions models with specified region
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input:the value of region parameter

output: K,F//K is the best times of the designated region transforma-

tion, F is the maximum income

1. Compute k//k is the times of the designated region transformation

2.for i=1 to k do

3. let E;=0;//E; is the income of the designated region transforma-
tion

4 compute E;;

5. end

6. for j=1 to k do

7.V,=V, ,+E;

8. for m=1 to j do

9.1f V., >V,

10, £=V,,;

11. else

12. =V

] m—13

13. endif

14. end

15. end

16. let K=0,F=0;
17. for s=1 to k do

19. F={ ,K=s;

20. else

21 F=1,_,.K=s—1;
22. endif

23. end

24. Output K and F.
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