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Abstract: By bringing in Bayesian decision procedure and three-way decisions,decision-theoretic
rough set (DTRS) provided more reliable theoretical basis and semantic interpretation for ac-
quisition of uncertain knowledge. The risk preference model based on DTRS gave a further con-
sideration on the decision maker's different risk preference,which made the model more suitable
for the practical decision making problems. However, the range of values of a parameter in the
risk preference model needed to be more accurate. This study proposed a new risk preference
model in which the range of values of the parameter was more accurate. This study also took
the Credit Approval dataset form UCI to demonstrate the proposed model. The output is not
only effective but also in line with the decision makers risk attitude.

Key words: decision-theoretic rough set,risk preference, two-way decisions, three-way decisions
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1.1 HEREERENY

EX 1Y B U Z2—NHRMIESRELR 2
EXIEU EW—DENKER L apr =U.R) HIEA
SE.U FEEM LR R FHR 4L A UR =
{[1']1? | x € U} v[l‘jR 7%@@ x E’J%m;’é XUL Y
X CU.EXH FFERER

aprr(X) ={r € U | [z]x & X},
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apre(X)={z €U |[zk N X#0). (D
IR RS A A 3 B4y, BB POS (X)) il B
B BND (X) Flfids NEG (X)), HoE X350 H

POS(X) =aprz (X)),

BND (X) =aprr(X) —aprr(X),

NEG(X) =U — aprr(X). (2)
% PR AR 2 AV L 51 AKE SRS B A .

EX2M B S=WU.AV,H R EEE,
Yo e U, X CU,[xle XRTHE X MRS SR B &
SR S AR R

P(X | [2]0) = |[z]e N X|/|[x]x ]| (3
Hop, |« | BREA T RS

WA R E S o pO<B<a< 1), E
B SCIE IR 1 53, 1 .

POS.p(X)={x € U| P(X | [2]e) =a)»

BND . (X) ={z € U|p<<P(X|[zx]r) <a},

NEG p (X) ={x € U | P(X | [x]r) <p}.

)

1.2 RREREEALTEN

PSR RE B2 (DTRS) 38 2 P 45 i XUBs: 4G
1B, AR A5 /N KU D00, A 7 10 SR I E o 8. ' Q =
(X=X} BREES . ZEESA 2 D EARE 55
BRBEBTREXMARBTFREX. A={ap.ap an} &
PR A, 40 B R RPN IE I POS (X)), 1 358
BND (X)), i3l NEG (X). x N sl i xf 4, G 2
(2l R x BRI, P(X | [o]r) Al P(—X |
[x]r) FRTEL 2 MR THX L o J& TIRE X FIR
JE TR X B AEHEZ. Arp s Ame Ane TR Y &
J& TARE X EB T AR ap.ap.an BB
BB sXen Ay oAy PR Y 2 AJETFRE X 15
BT PR apvapsan BB . KR IE T IF5E
3 Tl e S A S R XU L 43 310y

Rlap | [x]r) =2ppP(X | [2]r) + 2P (=X |

[adr) s

Rap | [2Jr) =2 P (X | [x]r) + AP (=X |
[f]R>s

Ray | [x]r) =Aw P (X | [2]0) + AP (=X |
[x]r). 5

R A5 DL 387 5 /0 JRUIRS: e 35 Dt DU, AT LA 30 4n
T 2 i P AL
If Rap | [2]r) < R(ap | [x]g) and R(ap |
[x]g) < RCay | [x2]g)sthen x € POS(X).
If R(ap | [x]r) < R(ap | [x]r)and R(ap |
[x]r) < R(ay | [x]r),then x € BND(X).
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If Rtav | [x]r) < RCar | [x]r)and R(av |
[x]r) < RCas | [x]r)sthen 2 € NEG(X). (6)

XoF T KU ARAN B ) K/ s AR AFAE R R 0 < Awe
< Amp <<2Ane s 0 <A << Anv <Aew 5 XF T RAFHER AR
PREE S B WA TANMRESH W, 7118 P(X | [a]p)
+P(=X | [a]) =1.%

Apn — Ay

= =(1
“T Qo — Amy) -+ (Apr — App) (+
Asp — App )
APN — AN ’
ABN — ANN
— —(1
p Ay —Aww) + Ane — Ap) (+
AN — App )
Apv — A
APN — ANN
— -
7 (Apy — Ann) + (Ane — App) I+
AN — App | 1
) ., (7)
APN — ANN

o gl A A A g g
NN

/1 PN T AB:\" /\ BN

bodyb brdd, g o d=0), WL
a ¢ a a—+c c
App — App ANp — App ANp — App
LB 0
APN 7Al§:\" AP\J 7A:\"€\" <A13N 7A'\‘\ I]ﬁ \B<

Y <<a<< 1. BUEF AT DL A o A1 QA5 3] = B SR A AL
If P(X | [2]r) = a-then 2 € POS(X);
If 3<< P(X | [2]r) < asthen 2 € BND(X);
If P(X | [2]r) < B.then 2 € NEG(X). (8)
Bra < B MFAHEH 0 <o <<y << p<C 1. ULHT
S AR DR R ML 2R S, AT By AR B TR R
AL
If P(X | [2]r) = 7.then x € POS(X);
If P(X | [2]r) < y.then x € NEG(X). (9
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RAE G IIE R YR SRR RN Z 1 o =
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2.2 B¥BMEEEMNMGITESREN®E
B o fII KRN KRR TGS H o FFTEIM TR R,
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iEHH (1 *O')APN

« = p= (1 —0)Apny T AN

OA PN

oAy + (1 —DAnp

I (1 =) Apn +aAne = 0sadpn + (1 —0)Anp >
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o AxA e => (1 — 26) ApnA e = 0.
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PEST 2 BYIERIZE L T HE BT 1 AR
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Table 1 Optimistic decision-makers’ assessment results
fﬁiiﬂﬂ% i‘ﬁjﬂ']%
e SR v S i

Real class Number

POS BND NEG POS NEG

‘- 80 73 7 0 80 0
“_» 110 35 75 0 102 8
o
AR B 108 82 0 182 8
Total

K2 EBUBERREFTFMEHER

Table 2 Pessimistic decision-makers’ assessment results

T 2 T 2
NN " Predict class Predict class
¥ A
Fhnk - A (6=0.4) (6=0.6)

Real class Number

POS BND NEG POS NEG

“+7 80 18 52 10 33 47

t=7 110 0 38 72 3 107
Y

%%I‘;ﬁﬁﬁl 18 90 82 36 154

R3 PHBEREETHER

Table 3 Neutral decision-makers’ assessment results

FURIES o 2
. 3 Predict class Predict class
RS A
Fibik - P (6=0.4) (6=0.6)

Real class Number

POS BND NEG POS NEG

“+” 80 36 40 4 76 4
=7 110 5 56 49 12 98
- A2

LR SpCR S 41 96 53 88 102
Total
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