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Optimal Scale Selection in Multi-scale Decision Systems under Environment of Objects Updating
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Abstract Multi-scale decision system is an important kind of relational databases,and the optimal scale selection is one
of the main research targets in the study of multi-scale decision system. This paper discussed the optimal scale selection
of multi-scale decision systems under the environment of objects updating. First, the notions of the multi-scale informa-
tion system and multi-scale decision system were presented. Then, a generalized decision function was defined and used
to introduce the consistency and the optimal scale in the multi-scale decision systems, At last, the optimal scale transfor-

mation mechanism of different consistent multi-scale decision systems were investigated under the environment of ob-

jects updating,
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Table 1 Multi-granularity decision table S= (U, ATU{d})

in example 1

U an aip ay3 ayg ag Gy ag3 Gy a3 a3y 4z Ay d

z 11 1 L N 21 2 L N 48 4 L N —
zz 32 3 L N 4 4 L N 5 5 L N —
x 78 7 M Y 91 ¢ H Y 8 8 H Y +
z 24 2 L N 3 3 L N 17 1 L N —
z 59 5 L N 13 1 L N 27 2 L N —
xx 8 8 H Y 7% 7 M Y 91 9 H Y +
x 63 6 M Y 8 8 H Y 62 6 M Y +
zg 48 4 L N 53 5 L N 3 3 L N —
xg 95 9 H Y 62 6 M Y 73 7 M Y +

F2 RIMNELREFHIRERS
Table 2 Decision system under the first level of

granularity of Table 1

U a an s d
% 11 21 18—
2 32 49 55—
2 78 91 84+
% 24 35 17 -
s 59 13 27 -
% 84 75 91 +
27 63 81 62 +
xy 48 53 39 -
4 95 62 73 +

F3 R1IME 2RETHIRES
Table 3 Decision system under the second level of

granularity of Table 1

U ary @z a3y d
2 1 2 4 -
Zg 3 4 5 -
3 7 9 8 +
Xy 2 3 1 -
x5 5 1 2 -
Zg 8 7 9 +
k2 i 8 i =+
Xy 4 5 3 -
Zy 9 6 7 +
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Table 4 Decision system under the third level

granularity of Table 1

U a3 as3 ass d
x] L L L -
2 L L L —
2 M H H +
z, L L L —
2 L L R
EN H M H +
kS M H M +
24 L L R
g H M M +

£S5 RIMNE 4 HETFHIGERS
Table 5 Decision system under the fourth level

granularity of Table 1

U a a4 234 d
21 N N N

Zy N N N -
kN Y Y Y +
Z4 N N N -
g N N N -
EN Y Y Y +
27 Y Y Y +
2 N N N -
g Y Y Y +
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Table 6 Multi-scale decision system after objects updating

U a11 A1z 13 14 an %22 423 s as31 432 433 34 d
e 11 1 L N 21 2 L N 48 4 L N

£ 32 3 L N 49 4 L N 55 5 L N -
3 78 7 M Y 91 9 H Y 84 8 H Y +
E 24 2 L N 35 3 L N 17 1 L N -
5 59 5 L N 13 1 L N 27 2 L N -
g 84 8 H Y 75 7 M Y 91 9 H Y =+
7 63 6 M Y 81 8 H Y 62 6 M Y =+
g 48 4 L N 53 5 L N 39 3 L N -
Zg 95 9 H Y 62 6 M Y 73 7 M Y +
19 58 5 L N 45 4 L N 59 5 L N +
ESt 61 6 M Y 83 8 H Y 75 7 M Y —
£ 24 2 L N 35 3 L N 17 1 L N =+

5 HEXR

T Bl BRI AR AT 5 A R, I UCT 3 i o
TR — SRR B AT A AL, X SRR AR 73 ) Lenses,
HayesRoth_ 1, HayesRoth _ 2, Haberman”’ s Survival, Airfoil
Self Noise, Combined Cycle Power Plant, CarEvaluation, Seeds
#1 BalanceScale,

TN ZR R RGP, B DX GRS A [F 0k B 7E
AR A ARIRHRE . (A SR HR I L Bk
BB R RIA S RAEEA B T B IUE , P I X ik 5 4 42
AT RME MY BRI A UM,

TEHATEAE AL T, A — SR SR A TSR m I, W L
wHE—& R T2, I H AR R B R
SEPMA SR MBS AR R R R S, TEX
FAFRMEHATY SR & S MR M s W % Jee
EHATE I PRIEH AR & 3 PR M E 2, N R
AR 24~ KT8], s A XAE A R fE .

AR I AN S B 0 1 BFESE bR . —1 2
BERERGENGEHRE T EEE 2 Mg, R
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B> R PRI FR B8 IR A BT I X Al
XD, PSRN BRI EEATEUE R I AR, Ko
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ST PN 2 SR B RRE - 35 8 AU TR 7 h R R Xy &
SRR NSRS R .

F7T FEIEERRAL

Table 7 Characteristics of original datasets

3 . ; iR

5 wap mwmw  PIRX
Lenses 24 3X2+1 EAMHE,2
HayesRoth_1 132 3X5+1 EAMHELS
HayesRoth_2 132 3X5+1 o, 2
Haberman’s Survival 306 3X3+1 i1
Airfoil Self Noise 1503 6X3+1 iR, 1

Combined Cycle Power Plant 9568 5X3+1 TeT R,

CarEvaluation 1728 X341 o thiR, 2
Seeds 210 7X3+1 HamE.l
BalanceScale 625 4X3+1 o thiR, 2

£ 8 BEHZEBIRE MR E LB LI R
Table 8 Experimental results of optimal scale selection of

datasets after objects updating

s T
HiER BRE pw wEs
Lenses TR 1 0.0016
HayesRoth_1 =R 5 0. 0082
HayesRoth_2 TR 2 0.0091
Haberman’s Survival TR 1 0.0212
Airfoil Self Noise = R 1 1. 6472
Combined Cycle Power Plant 2 & 7 8 1 83.5628
CarEvaluation TR 2 2.1454
Seeds FeTHE 1 0.0225
BalanceScale TR 1 0.2124
HERE AXEBENFL SR RIS 2R B

FRGEH) 3 ML, BT R BRI N SRR R RS
RAURBE LR . TEXT R R P, FUB XS & A0 544
B AR T AT 0 SRR M AT B S
IR SC IR, iR A R R St — 25T

2 X X M
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