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Merging Three-Way Decisions with Decision-Theoretic Rough Sets
MENG Chao, YU Jian-Kun

(College of Information, Yunnan University of Finance and Economics, Kunming 650221, China)

Abstract: Paw lak rough set model was lacking in giving semantic to positive regions, negative regions and boundary
regions. The boundary could not make decision again. But three-way decisions gave a new semantic to boundary regions
and we can deal with samples in boundary regions. Based on importance of attribute, samples which meet the conditions
were delimit to decision region and others would be maintained in the boundary regions in order to reduce false positives
when deal with samples in boundary regions. Based on the study of probabilistic rough set @‘mo"del, three-way
decisions-theoretic rough set, Bayesian decision-making process and decisions—ﬁtheoretic rough=set model, this paper
presents Three-way Decision mix Decision-Theoretic rough set model(TmD). Compared with the new model with Paw
lak-three way decisions model, the loss of division of this model is smaller and the result is more reasonable. This model
gives the boundary regions semantic which is delaying decisions. ‘Uéing three-way decisions makes iterative operation
for delaying decisions. In the process of iteration, attributes will be ordered based on the importance of the attribute, thus
objectively get the attribute of priority being used in the process of iteration. Experimental results show that the model
has a smaller decision cost than onl}; using decision-theoretic rough sets and three-way decisions with iterative operation
have a higher accuracy wHen deal with samples in boundary regions. This paper provides a new method for accurate
decision-making.

Key words: three-way decisions; decision-theoretic rough sets; dealing with samples in boundary regions
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0<pf<a<l, XcU, WEXFHT o piy LR T
HEAUCAT:
apr .5 ()= {x U | Pr(X | [x]) > B}
apr, (1) ={xeU|Pr(X|[x) 2 a} 3)
TEG IS SEEL R T, 0K B BN O
FL Pk, AR . p I, R EE.
F AR RIS 3 AN, S BN U g S g
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BURATOLR A b
R(ap |[x]) =App P(X |[x])+ Apy Pr(=X |[x])
R(ay |[x]) = Agp Pr(X [[x]D)+ Agy Pr(=X |[x]) %)

R(ay [[x]) = Ayp Pr(X [[x]) + Ayy Pr(=X[[x])

DU S 3, R R R e N AT B AT LA
FILLF 3 ARSI

(P): 4 R(ap [[x]) < R(ay |[x]) H. Rap|[xD< R(ay |[x])
I, PAT R x € POS(C) ;

(B): 24 R(ay [[xD<R(ap |[x]) H R(ag|[x])<R(ay[[x])
i}, $AT PSR x € BND(C) ;
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FH(C)) (Cy) FEAR.
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a,=|{xeU|xeX,a <Pr(X|[x])<1}|

a,=|{xeU|x e X, <Pr(X|[x])<a}|

a, = {xeU|xe X,0<PrX|[x]D < g} |

b =| {x e U | Br(X|[x])=0}

b, =[{xeU |x e—=X,0<Pr(X|[x]) < B}
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e S Rl A e SR R B 59k TmD(Three-way Decision
mix Decision-Theoretic rough set) il | :

BN RRES=UAV. 1), FFRIFXNR X

fith: EH P, FIRN, REAGER R B

Stepl: P={}, B={}, P’={}, B’={};

Step2: fori = 1, ..., m;

Step3: H1(5), (O)\HiEBIME o~ B

Step4: HI(8)FX, [y x FEHH A4 2 P={}, B={},
N={}

Step5: HI(9)2X, &M EH LK PTG B AR
F/NHERY, HRIKIEEL A, 4@%32%}@5}7?55@ B #17 %17,
KE AN L S AT IORE AR (R B 7E A IR TR 3 B v,
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4 SREER S
HRAR LA LTI, A% SCHE H G TmD R BT LR

A, BERA K IEIIEHTE. AT —

R, FRATRA 7 — AN b ialEe ok Ui . 1% SEEe i £
K H T UCI #diE E(http:.archive.ic&uc‘i. edu/ml/datasets/
Car+Evaluation). 586 5 I 7% % V4t (0 448, J6 i)
1728 AR, RREARE 6 B TR T
Rosetta 52/, [F24 Rosetta FTEALHEHIME B R G R4
JETERIANECA R, BT ARSI A 1R e I A U
/b i) CarEvaluation $(#54E.

SZESIREE N 64 47 Window 7 #EE R4, Intel
3.20GHz 4, 8.00 GB W17, B ok B 7F Excel it
1705, FAE T HHAF Rosetta H. BT 6 ANMEMEER
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RnE 4. RIS H = SCRSERAY, iwm  AS PR SR A5
— MNE MR LL EAE, &5 Approximate decision
class, %M & P b 3 X HE 4K Uk SR AR R U sk g
PEREAT R 5), A4 R WR 1.

Reduct Suppor| Length
1 {buying , maint , doors, | 100 6
) g
K3 Bk
%
1 A
Rule L|R|RH5| LHSCov | RHSCov | RH| L | RH
1 buying (vhigh} AND maint (vhigh) AND doors |1 |1 [ 1.0 | 0.000579 |0.000826 [1.0 [6 [1
2 buying (vhigh) AND maint (vhigh} AND doors (1 |1 | 1.0 | 0.00057% | 0.000826 |10 |6 |1
3 buying (vhigh} AND maint (vhigh) AND doors |1 |1 [ 1.0 | 0.000579 [0.000826 (1.0 [& [1
4 buying (vhigh} AND maint (vhigh) AND doors |1 |1 [ 1.0 | 0.000579 [0.000826 [1.0 [6 |1
5 buying (vhigh) AND maint (vhigh} AND doors [1 [1 [1.0 |0.000579 [0.000826 [1.0 (6 [1
6 buying (vhigh) AND maint (vhigh) AND doors |1 |1 [ 1.0 | 0.000579 [0.000826 [1.0 [6 [1
& N,
B4 A ol & R
IS 174Y
xRS RN
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TRATHLRE B2 474 722 532
TmD 742 52 868
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Sk B A A R SRS AR AL, BRG T R
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