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Cost-sensitive optimal scale combination in multi-scale decision systems

ZHANG Qing-hua', ZHANG Xue-qiu, PANG Guo-hong

(1. School of Computer Science and Technology, Chongqing University of Posts and Telecommunications, Chongqing
400065, China; 2. Chongqging Key Laboratory of Computational Intelligence, Chongqing University of Posts and
Telecommunications, Chongqing 400065, China)

Abstract: Optimal scale combination is one of the research hotspots in multi-scale decision systems. Most existing
researches start from the perspective of consistency and uncertainty, without fully considering the influence of cost
information. In view of this issue, the importance of considering cost-sensitivity in optimal scale combination is
analyzed. Firstly, a multi-scale decision system based on test cost and delay cost from the perspective of decision cost
is proposed, and the scale cost and attribute cost are defined to describe the cost caused by scale and attribute. Then,
considering the effect of attribute cost in the real scene, attribute significance and attribute cost are combined to sort the
attributes. Finally, a cost-sensitive optimal scale combination selection model is established by considering the influence
of scale cost when selecting the optimal scale of attributes. The experimental results show that the proposed model can
reasonably select the optimal scale combination with the existing cost cognition scenario, which is more in line with the
actual requirements.

Keywords: multi-scale decision systems; attribute significance; cost-sensitivity; optimal scale combination
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9 E N Y 6 B Y 2
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X IR YE ay, SRR N 1 RUE 558

2
Slgl(ahATvd) = ﬁ - ﬂ = ﬂ’
1
sigy (a1, AT, d) = o
1
sigy (a1, AT, d) = 7R

X5 T B ag, ANFEREE T B RURE B 73 53l N
sig, (a2, AT, d) = 0, sig,(az, AT, d) = 0.

X R ag, AR EET 1 RE EELFE 735 0

1
sig;(asz, AT, d) = o
1
sigy(as, AT, d) = o
1
sigy(as, AT, d) = 7R

WRAETE 4,75 215 ML 1) o 1k 5 225

2
sig(ay, AT, d) = o0

Sig(a27 ATa d) - 07

1
sig(as, AT, d) = 7R

2) WL TSR AR, 15 2 E A
X RV ay, AR S 39 R 4351
Costar = 14 x 3 + 20 = 62,
Costgz = 60, Costys = 60;
T8 ag, A RREE TR B RCEE A A 2 Bl
Costoy = 92,Costyz = 74; X T & ag, A RE

T 25304 Costy = 83, Cost,z = 80,
Costag = 60. HRAEE X 8, 18 2 % & VL) J& PEACHr
N
Cost,, = 60.67, Cost,, = 81.5, Cost,, = 74.3.

3) FE T e A R R MR AR A5 B A
X @ HEHE .

VA — 462 2 (10) A0 (11) X a8 1 26 2 FE 0
PEAM HEAT A — AR AL B, 45 5 553N
Dsig(ay,AT,d) = 1

Pcosty, = 0.720, poost,, = 0.624, poost,, = 0.657.

NTHETTE, AR o = 0.5, 45 5 309, N
B 1 2 B 3 3 N Sig(aq, AT, d) = 0.646, Sig(as,
AT,d) = 0.312,Sig(as, AT,d) = 0.459. [K 1, #E 4
IR M AR B — AN BRI FRIT a1, as, ao, BY
7 ={a1,,a3,, 09, }-

4) IRYEEEFI T = {a1,, as,, ag, }, KT
JEVEREAT S R e 43, A SCH B = 0.5.

X T B aq, &N R EE 55N

3 .
?7 Psig(az,AT,d) = 0, Psig(as,AT,d) = ?;

2
AT
Slgl(all’ d) 14
1
AT
sigy (a1, , ,d) = 14’
. 1
sigs(ay,, AT, d) = 7L
CIECYERt a7t 5| .
psig1 (all ) ATa d) 57
1
psig2 (all ) AT7 d) 17
1
Dsig, (allvAT d) Z

FA A 735 M
Cost, L= 62, Costa%1 = 60, Costai,1 = 60,
CIECY= 1Jc ERN
PCost,; = 0341, Peost,, = 0329, peost,, = 0329,
iy 1 1 1
Sig, (a1,, AT, d) = 0.421,
Sig,(a1,, AT, d) = 0.230,
Sigs(a1,, AT, d) = 0.230.
AT LA R T8 1 aq, 58 1 RBEZ S A RUE.
X T @ ag, &N R 75 8

1
sig, (as,, AT, d) = w

1
sigy(as,, AT, d) = 7L
. 1
Slg3(a327AT7 d) = ﬂ»
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psig1 (CL32 s AA’I‘7 d) = 0333,
psig2 (CL32 y AT, d) == 0333,
Dsig, (a3,, AT, d) = 0.333.
B REEAM 533
Costyy =112, Cost,z = 90, Cost,z = 62,
CIECY SR P 5|
PCost v = 0.576, pcostaz. = 0.699, poostqez = 0.765,
@35 32 32

j
Sig, (as,, AT, d) = 0.455,
Sig, (as,, AT, d) = 0.496,
Sigs(as,, AT, d) = 0.549.

AT LVE 0 T @ M as, 28 3 R 2 SR RUE.

X T @M ao, JEPEE E LRI N 0, DK b ] DL E
‘ﬁCLQ NTCAR R

25 BTk, s REEA G K34 (1505 3).

A 2 T L H, AR BRI A 2 L R, T A
RS BRI 5 T 15 21456 8 PR E EE AR
) P HE Y P 5. AR XA 1 P A1), 5 R R B A X
I3 RE SIRRAN, X AN I 1328 A 38 B B RS, AT
(CE Sy WA %4 REiER
4 SEI AT

N T BRI I R AR A ) A A8 R S M, AR ST
UCTH4iE 2 v Bl L X 6 AN E s 42, 9 Hoo A H0di
SRAESG B RN B T AT 5258, BE A M 4HME B
MK 3R, 2 RIZRE RGP A BN EE
ANE R B AR AR, B A s R s 3R
AN 2 B PR 3R 3R 1) J7 A8 %5 SCR [28]. R Sl 1,
N T T B s — SOV (0 S, AR SR R R AR 1 IR
B B B 350 20 2% A0 . S50 3855 09 Windows 10,
Intel Core (TM) 15-4590 CPU (3.30 GHz), 8 GB RAM,
% FE1E =~ Matlab 2014 b.
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1 Haes-Roth 132 3
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name, hobby
menopause, nodecaps,
breast, irradiat
Right-Distance
Persons, lug-boot
Finance, social, health
White King rank

2 Breast Cancer 286

W

3 Balance Scale 625 3
4 Car Evaluation 1728 4
5 Nursery 12960 5
6 Chess 28 056 5
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% 5 Hayes-Roth SEIG4ER

Wel = Wg2 = ...
ay ai

JRE RET RUEE2 RUE3 RZ4
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% _
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2 Hayes-Roth SLIG4ER

%% 6 Breast Cancer SEIG 45 R

@t REL O RE2 RE3 RE4 RJES RJE6
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0.40
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ISR 58 B
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[5] Wong S KM, Ziarko W. Comparison of the probabilistic
Btk JRE JE kRN REEHE . . .
approximate classification and the fuzzy set model[J].
Haes-Roth 4%x3 X3 (as,a1,az) (3;1;1) Fuzzy Sets and Systems, 1987, 21(3): 357-362.
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