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Abstract:  For the big data on electric power, many specific applications, such as load forecasting and fault diagnosis, need to consider data
changes during a period of time to determine their decision classes, as deriving a class label of only one data record is meaningless. Based on the
above discussion, interval-valued rough set is introduced into big data classification. Employing algebra and information theory, this paper
defines the related concepts and proves the properties for interval-valued reductions based on dependency and mutual information, and presents
the corresponding heuristic reduction algorithms. The proposed methods can not only enrich and develop the interval-valued rough set theory,
but also provide a new way for the analysis of big data. Pertaining to the distributed data storage architecture of big data, this paper further
proposes the interval-valued global reduction in multi-decision tables with proofs of its properties. The corresponding algorithm is also given. In
order for the algorithms to achieve better results in practical applications, approximate reduction is introduced. To evaluate three proposed
algorithms, it uses six months’ operating data of one 600MW unit in some power plant. Experimental results show that the three algorithms
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proposed in this article can maintain high classification accuracy with the proper parameters, and the numbers of objects and attributes can both
be greatly reduced.
Key words: big data; interval-value; approximate reduction; multi-decision tables; global reduction
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F1 XA ER
U a ax as g as
Uy [2.17,2.96] [5.32,7.23] [3.35,5.59] [3.21,4.37] [2.46,3.59]
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T JE T I B A — 8 S BRI AEA P S R X oy e 7 R e W AR B T R X r e AR 99 . HAE DN
— AR R BRI D455 B U A 1) 93 7% 8 00 BRAR AT T AN 2 2D 5 IX 43 6 0 AR 5 (0 AR AT T HORE 2 1) DX ]
HER W A-2 o] S IR WS 1.

Bk o1 R TR R X A k5 % A- 4 7 (A-reduction in interval-valued decision table based on
dependence, i #x RIVD).

#r\:DT=(U,CuD,V,f),1;

i A-2 1A red.

Step 1. 4 red=g;

Step 2. X7 R YL aeC M5 E a FINA-FEK R, ;

Step 3. XL aceC—red, il 51 SIG(a,,red, D) = 1/ a3 (D) — g (D) s 1I5E X 75 (D)=0

Step 4. EFf a;, Wi AL SIG(a;,red, D) = m&x(SIG(ak,red, D));

Step 5. 1R SIG(a;,red,D)>0,red=redu{a;}, ¥ % Step 3;
50,3 18] red, 45 9.

VAR YE C NSO b X T S AN n, W% SR (K I 18] 52 24 % Ol O(n+hn).

DL B A AREOW AR 1 X TR A- 24 ] S0k AL GOMURE S b 0 T B s R 10 8 R B, D& A BN
FOEAE B AR R AR TN T A — R ER T 5 A5 SR AR G 1R 53 AR 7T LA SO & R i £ 1145 R,
RIBE T2 A5 B IR 1R I P 29 161 5 8 i A BOM R R0 70 ORI AT 8 (W0 &R E AR IR B T4 A5 B 1 s
PR AT LU I — 26 J P T 6 g P R T AR — B0 SR o R R BRIl RS AR AR B RS T A

PEA TR — BT,
2.3 EEMATXEMEREFRLAEHHEXBESFIMER

B T8 DX R PR S R v -5 22 6 RV T S50 D0 2R, A PR B v B 1) a0 A 78 =, TR b, AT ] 2 s SLIX )
B YR SR 3R 10 A- R0 U R 068, 8 110 52 A1 B S A- 25 105 SV 000 S5 ML 0 e UURE R I8 SR AIE T AR 3 A (1 8 kR AT,
S B PRSI AN R P I A LR A A B A R AN v M 1 B, S A RDRE RS 1 R log,|Ul; 4% A
5 BRI R AR O A e 2 AE A8 R WA T, 0 — R (ER) NG BRTE 2000 T B4 040G B0,
T BA A DR S

ENX 2.6. ¥ DT=(U,CUD,V, e X [ vk 5 %,1€[0,1],U={uy,Up, .., Un} AT 2 JB L 755 AcC, I IX A8 v 5
F M A-FULRLRE AR o SR

HRough(Ri) = ig‘,mgz fA/I (ui)r
U=

Hoep, £2(u) FoR ui EFTE uQ<G<|U)) M A-H A K eR B UK.

MR 2.3, A7 RZEET AU A A5 ICFR AT H g0 (RA) = Heougn (A) -

IEU A S R ORI T AN A FISEA SL R, UNT5 vy FTE I A- M 8 L S A0 2 B B P A BRI R 40 k
AN B AN F X, Xay o Kb A

1 v k < [R(,)|

1
HRough(Ri): U |;I0g2fAﬂ(Ui):|U |z;| R(Uj)|X|ng I R(uj)|:z1 U] xlog, | R(Uj)|: HRough(A)'
i= i= i=

FNVURLRE A 5 15 B ORI A 18 SR £ 5L log,| UL, T BASEAN 5K 281 0 VRURL R A

IR TRMU) | - R() |
log, |U |+) —lo = —xlog, |R(u;)|. |
g, U | Z U 92 U] 21U | xlog, [R(u;)|
PR 2.4. % DT=(U,CUD,V,f)J& X [I{E R 5 &, 1€ [0,1],U={u, U, ..., Uun}.BCACC, A7

HRough(Ri) g HRough(Ré) .
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P 2.4 AT H1E X 2.6 TLARAERAT 2 VE 5T 2.4 BT, DT R ok SRR 1K) A= URDRE R Bt S iR 0 ¥ E 0 () 489
SETTTEL R R

AT IR X ) P SR A-HNVURURE 95 0 2 SC A &N URLRE 98 5 45 SRS Z MR loga U, 3RAT T BLE LIX
IR R SR K A1 SR A

EX 2.7. ¥ DT=(U,CuD,V,f)JE X [AME 5K, Ae[0,1],U={uy, Uz, ... ,u } AR E L T4 AcC, X )i 35
RN A5 B2 N

RY)=-—3"log, .
H(RY) |U|Z % |U|

/R 2.5. % DT=(U,CUD,V,f X [ {f k4 %, 1e[0,1],U={u1,Us,...,us}.BCACC, 4T H(R}) = H(R]) .

IE W BEACC, A R < RE UAELE uieU A 7 (u) < f7(u) AR E X 2.7, 04 H(RH) = H(RE) .

IEBE, O

PET 2.5 1 B A-AH F 2T vt 18 3ak 11 7 26 Bl /Iy AR A 2 14 St oK.

FEX 2.8. # DT=(U,CUD,V, X A P %, 1e[0,1],U={uy,Us,...,u,},P,QcCuUD, M P,Q K A-TEA 15 E
R A

. 2 1 fp/lu (Ui)
H(R: URS )——mlllogz “‘_?”

o, £8 o (up) FoR XA B ug 2B PESE POQ N I uj(1<Sj<S|U)A-AH A bt BRI CHL.

EX 2.9. ¥ DT=(U,CuD,V, )& X [A{H # 35 %,1e[0,1],U={uy,U,,...,u,},P,QcCuUD, H. P=Q,M401H (& M 4
B)Q A FAIR(BHEES)P MIA-S -5 BRI E XA

MR RE) =3 log, - ).
U= feoo(U)

EIE 2.1. ¥ DT=(U,CuD,V,HJE X [F{E #e 3%, 1e[0,1],U={uy,Uy,...,u.}, AcC,ac A JBTE ay AN E K],
H b BAATE H(D|Ry) =H(D|Rs () -

E A

o MEAA

TBBAFAE ae A JE AN 21 06 TAE R uieU AT Ry (U) = Ry, (U) 20 H(D|RZ) =H(D|R: . y)-

o RO

RAFAE age Al AL H(D|RR) = H(D| Ry ). WIERXS TAE R ae A #5206 2 (¥, I AE uje U A3 A5
RA(U) # Ri_g, 3 () B2 T A—{ad<A 47 H(D|R:) <H(D|Ri, ;). X 518 H(D|R;) = H(D|Ri, ;) A7
JE BT T S AR RO ae A, H(D | Ry) = H(D | R, ;) i ay AN 2211, O

FE X 2.10. ¥ DT=(U,CuD,V,hE X [a]{f ¥ 3 %, 1e[0,1],AcC, FRE M T4 A B 4B 4 C D A-LfH,
W A

(1) H(DIRy)=H(DIRY);

(2) Va e AH(D|R)#H(D|RL ;)

DX TP PR A- 25 AEAR R IR — A8 PR T I — @ PR AR I f0ORE B2 ph e B 2.1 Wl 4, A- 45 PRA5 B R T LA
T FH 3] DX R R SR 11 A- 2 i o,
24 ETHEEMXEEI-AREL

h T RS AT A A SR A ], 06 25U F N — AN o P I R AR AR GO R SR R R BT,
2 HHAE PSR RN A 1 P 5 AR 1R ELAT RN AR A R /N T DA DAy e ke o P () 3 6

W DT=(U,CuD,V,f)& X [Al{H ¥t 5K %, 1e[0,1],BC. B4, 7E B s In— A X [HE 4 1 JR 4 ae C-B 2 Ji7 , A7
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B
I(B U{a}; D) - 1(B;D)=H (D |R})—H(D [R5 iy).

EHE N ER x5y MEER.

ENX 2.11. ¥ DT=(U,CuD,V, B X Al v 5 %, 1€ [0,1],BeC. NS T4F & X (i) {8 4+ 1 J@ 7k aeC-B K E
£ SGF(a,B,D)5E X K

SGF(a,B,D)=1(Bu{a};D)-1(B;D)=H(D|R;) - H(D|Rs i)

47 B=@, )l SGF(a,B,D)% 4 SGF(a,D) = H(D) - H(D|Ry,) = I (a; D) M4 X [HI 41w 1 a L5 4k 5 D (M H
15 JE..SGF(a,B, D) IR K, e WA 7E 0 A0 IX TR E 4% 11 )@ 7 74 B B4 IX IME 4% 11 Jm 7 a X sk D il 8 22

BT FIRFRER FATE T LA 78 R B 3 T B S 00 DX TRIME A- 24 7 S50 TR A 1, AT SR P i o) 0 B
TEBETE, LA SR A A A s SO R T A, R O B e R I e MR N B R e b B R A
i AL

Bk 2.0 T H AT R X ) E v 5 % A-2 1 (A-reduction in interval-valued decision table based on mutual
information, & #% RIVMI).

HiN:DT=(U,CuD,V,H,4;

B -2 1A red.

Step 1. 4 red=(;

Step 2. X FiT @ YE acC SR IE a FINA-HIR K R, ;

Step 3. XMEE ) aceC—red, 1157 SIG(a,,red, D) = H(D|R%y) — H(D | R )i

1141 red=@y, it 5% SGF (a,,D) = H(D) - H(D|R(, ;)
Step 4. EFf a;, i /2: SIG(a;,red, D) = mf\x(SIG(ak,red, D));

Step 5. Wi H SIG(a;,red,D)>0,red=red{a;},4 5= Step 3;
), ] red, 45 R

S8 2 FNALVE 1 LA AR ) B B TR) 52 2% B e 2 AR JE v C ANk h, X TRMEL R B ANk n, D) 0325 9 e 1) 52
JR I O(nP+hn).

AT B M R R S A e PR T R A A B A T 2 I 20 T A B LAV 1 FIEEE 2 R A A& AT
SIG(a;,red,D)>0 M4 0<SIG(a,red,D)<e, & AR Ha FLAR I Bt $2 17 602 X Fh b 70— R A 204 1)
S8 LT 0 2 IS A TINS5 L (B IR K /I o LR ) 43 2 1) 4 R TS e R A I N L el i, 5
B H ) 5 A B R I 22 5 W) SR 02% 1 S P 1 e a1 9 2 3 028 A1 4% A1 i e ok /0 T % v B9 PR RG

3 ZRRRTHXEEAL-2F/IAMAE

52 T I SE R U RE RS A SRR SR EAT AL B, 1T KB 1 o A AR A 7E AN [ 1 67 . TR, AT
DR 2 YRR TR I XA A- 4 JR) 240 1] 75 1 A S AR BRI T K 2 YR SRR DX TR AR A- 4 JR) 24 1] 7 722, AR
HOW RE 2 75 2R AL
3.1 ZRKRFRTHXEEALF/LEHE X SR

AE 53 A7 AR ey, 90 25 3005 A QA 2 5 W) 22 e SR Ja P 24 15 2803 10 O DTG , A A0l /1 199 2% 30 5, 2 S i
T3 A BT 22 vk SR 4 J) 20 T ) S BRAT 55 B AR08 2% it 1K) Ry 0 e SRR A 38 80— oo il 50T ] RS2 TR A
A9 1] 1R SR APt A2 AR 1) A 28 30 £ 0K, T T A DX DR A 85 CRIASE [ K L 5 A 8 v 4 2800 ) Jm) B g SR (A
3 ) I i AT KR Y Kl

52 S 2.9 1] AL X TR I A- 45 1145 58 H (D | RA)(A < C) I 5 A-AHZR S Ry Je Ry p 7 9%, IR SR FH A5 2% 1K)
A- R SRAF AR I A% AT IV [ - AH 3 S 10 SRS, ) A 280 R S A% 6 P A (1 Jg 0 e SRR D o 0 A-AH 7R
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R RE(U)A< i< n) KW N B = o771
G SRR, | REQU) | RE(U,) TR AR X 54 5 1D 1 52 411).
oA || 2 7R X )RR 52 A4
KA 2L Sq M Se _EIIA-HHEE2E RA(A< Cy), Re (B < C,) AU L A7 ik 7 5l 4521 R 51 3
513 3.1 X AN R Sg Al S EMA-#H%52E RA(A<C,),Rs(B<C,) A
Rive ={Ra(U) NRE(U) :RA(U)NRI(u) #D1<i<nl< j=<n}
A LR FH A-AH 28 5483 75 30, 3K RE g FIM 4345 B 22 22 g n+max(| RE || Rg ) (n 4 Ja il e 55 26 10 % %2 %%0);
1113 SR FH A2 326 1 Joi s e SR 3 100 5 32 AL ) I 486 08455 B 43 /0 0 miin(JALB])xn, 78 K508 FR 885 i ick H 1 J v 7 4
YL KT 1 BT min(A]IB)>> 1.3 25 i A G R 512 3.2 Rl B 3.1 A0 4414 Ry (A< C,) B R{ (B = C,) ')
o -SRI AT SR AR RE g
513 3.2 X T AR Sq Ml Se EIIA-HIFFE Ry ={X, X500, X HA S C,), Ry ={Y,.Y,,...Y}(B = C,), U/D=
{vi, o, uih A7 Xec(1SW<s,1<K<<I1), 1] XY v
TEHE 3.1 W T A S Ml S EIMA-AHA T Ry ={X,, X;,... X HAS C,), Rs ={Y,,Y,,... Y, }(B = C,), U/D=
{vi.va... v A XucuISwss 1<k<I),ll VY, e Ry, X, NY; 2@, i
(X, AY) (X, Y, Apl0g, P(X,, MY, A1) =0,

j=1
o d 5 Xy AN B A-FHE 2K Y AL
IE YT Xan YD, 1B 3.2 0] AT XanYic v U p(XanYinw) =1 7, BT BLE ] 3.1 50T O
EH 3.2, X TR Sg Rl S LIA-FZIE R ={X}, X0 XA S Cy) RE ={Y,.Y,,... Y }(B = C,), UID=
{va, v B AT B Y (LSVA)C 90 (LY (V) <D X (LS W) Py (L < x(W) < I)(d 92 ST L), 00

S t

|
HODIR.e) = Y D p(X, Y)Y p(X, AY; Ay)log, pOX; Y, A).
k=1

i=q+1 j=d+1
SEPE 3.2 AT EH 3.1 FlE X 2.9 154,
Hﬂﬁé}i 32 ﬂiuxﬂ— T Ri :{x1’ XZ """ Xs}(Ag Cg)r Ré :{YIYYZ """ Yt}(B < Ce)v U/D:{lel/IZ 1111 ‘M}YXW(:L<W<
) W) (L<XW)<1). }y 3K H(D | Ry g), I 5 BERF A ZE S Xgaa, Xquay o Xs AU RT g AL 306 B30 557 e, DRI 17 75 22 11 19
ESUEEE HEE ] Z | X;|+s—q.7 s—q <Ry, Z | X, |<i| X; |, Hl K BRI s—q A0 T Z | X, | Al

i=q+1 i=q+1 i-1 i=q+1

W AN, 7 (38 Z(RE) ={X, e RE: X, i, # DA X, Ny, # DA<k #r <I}, KRG ALK K
AAAR S T3l p AR 1% A- M 282 RE B ) 3l AU 1) W 2638 5 /4 NZ(Ry) .

P T LA S A 24 T BV T A E SR AT ) A b B A T T (R AN W i, X 4 A i A AT Rl AT
32 ZARAFERTHRXEEL-£F/IEMNAEE X

WP EE 2.4 35 13T B4 B DX IR (8 4 -3 UL 24 195 J7 v A0 T F AR 25 2 A 325 SR s, T B0 2 R RER R W)
DX [AJEL -4 o T ABL &4 i S vk, L4k 3.

Bk 3. LR B A H A-4 J5 I AL 2 fifi (A-global approximate reduction in interval-valued multi-
decision tables, & #X GARIV).

i A\:DT=(U,CUD,V,f),4;

iyt A4 JRAE B red.

Step 1. % red={;

Step 2. #uli i FIFATH S A-ABRAE RY J(a, €C) i &8l FOFTIHSE Z(RG, (8, €C) B3l L S AT
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H(D|RG,,y) /MR YE aidf 3t S 7334644 H(D|RG, ) < H(D|Rg,))(@ € C) MBTE ay(la
FE U R I & T A PERT I /NG A), red = red U{a ) H(D | Ry) = H(D | R )
Step 3. 4 (Ci—red)=D,i=j H5uli i S; 138 Z(Rypy ) AI5 B0l 1 S, 78 %3 ROFATH . Z(Rg gay) (A€
(Ci—red)), R F] 3 25 S 113 H (D | Ry gay) /MARPE a3 (3 21 S 73 EIERE H (D Rig ) <
H (D | Ry gay) (&€ (Cired), i) i 1 ay( R &y J& 4 5 306 H B @y PR A6 PR I N ED ),
&G@wwinsz|MQ7Hm|mwmﬁ

Step 4. 414 SIG(ay,red,D)>&H. red = JC; (m 3k s 40), red=red{a}, # Step 3;

i=1
5 0], it A- 4 SR I B2 ) red.
5 S B T F AT SR P K B0 /N TR AR 8 A 32 B B DS R B A-AR B8 S BT A 1R il il SR e — 2 Ak i
HIE.

4 TBESH

KR —ANZF RGP IEM R IR RS, L ERAA LY FERHURUR B, 58 N RE BN RE .
i ) P B P 4 ol R AR FRL S LA 38R T T e B ) R 48 DCS, VF 2 2 Wit KZ 34T T DCS ) it b
% DCS R ATV He 4k, sl K #0401 K@ 8 A 7 B3 .DCS ™ AR g 11 AR ) B i
T R H D) R SR A 7 B A B ) LA AR R P R A 3 B R R 11 g s O 3 T R B R IS AT AR,
AR R M RIE AT RGP A A AU R S AR . AT 110 B A2 B AE i A e BT TR B %
WAL T B AR T AT 10 8008 2 30 vk DK IS A 1 e 81 W s s A7 00 1 R A 7 A R B AT
FRAS I (M5 O T ELEEAT B2 48, (i T 00K 2> AN 08 W i, 7 SO 90 45 L IR S5 B 38 AT 2508 (9T LE AN 2 1R
Ui A S0 R AR F 3l A R 0 AR B AT R A 5 S A3 SRR 3 3 ) 43 2 45 B A 4 S S 4y 2R
RS2 [y B 0] SR T BT 4 50 ¥ 4 Rtk
4.1 IIHHE

ARG 1 I T — £ 600MW HILATEAT SI2 50 T B0 A7 JBCAE 2 AN AN [ £ b 552 1o 0006 e v, s 0l
J RIS AT RS, BAEVEC LIRS« B0 2 R0 8 43 45 45 T e s T IR AR SO 5% 1(RIvD)
FELTE 2(RIVMIY, 56K 45 552 I Bt e v () ) sk B0 A T 3 i v T B0 R ARSI 1 43 b, B A o9 = A — 4%
Kt %6 F 2012 48 b AR O AR b S 30 5 KR 2P LA AS 45 LIS T, 3k 2 107 184 4eid s B p i I B0 3 A7
427 @M B L R G A S AR RO T 1D 5 RIS CRAE I A], I 425 AN S5 1F I8 1 (35 0 B ) R AT B Al
P Fa s TS A e 28 ST R S AN AR ARy B B 3R J M, AT 3 31— 7k KB wke s O T AR BV 3
(GARIV) [F175 5 PE, J 55 28 G0 $idt AR A 3, by A AN Bt P B s 0 [ — v 56 J ok

N T VR S (R PR R, FA D ks 1 DX ) vk 2 A0 kI 4y T vE i RERE 10 430,20 43,90 Ar B —ANIX
() 5 70 1) 43 3 e 268 ) A DX ] X I AN [ ) ke 5 S5, D[] — A e 35 288 1y et Kl 43 S — AN /N DX [), R —
AN DX ] AN [F] e 5 2 T 1.
4.2 KKK

T SE#IZ 4T A Intel Xeon(R) Processor(Four Core,2.5GHz,16GRAM) T/ % L, FI 1] JAVA #4749 5. N
T IR GARIV 575, 78 1% TAE Sl #5 #9561 UL S W9 AN 3l . T AR I SE 560 LB I 24 Pk SR 91 38 SURf A
vk o B %
4.3 FMMEFR

H1 T -1 ALL 24 17 B 5 1) T 328 Je8 P R 1 K (B 32 /N 0), A 6 i) 42 T U8 I8 M ) 5 S5 U BT
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DAAS S I RN ) B BEAT 518 X 0 7 B 1) e 2 SRR B T 2% SR R0VE IR A8 AT INT [ 38 J& 2% R B0 1 7 3
S FSUE 26 AR SC T LR IX ME R R 2L T EAT B, BB G AE DA 509 00 M Al 23 B 00 90 R I 2 s 2 3
Y IV A N R AT 43 e o A A Ja e s 5 K e /ML, o) 500 ke SR D X TV A SR DR AT 3 T DI 5 50 AR A B e v
1) PR A D MR HHE R ) w5288, 5 0 TR B0 e 0 502 ) R SR S AT LG AL, vl B8 I A 40 288 1) Lg% e i R
P R T T NN W = K i Y R 3 1
4.4 BEEIEREFTNGE

W e BRI~ HE 3 AR TR R AR AT S0, 10 S A% A A AN IR X[ B 3 AN ) Jeg 2 A B30 7 1)
7). ()~ 1(f)or B R 2 4=0.7 I, X [A]C S 4 10 430,20 4380, ....,90 F3 B3 BUAS [ & AN 2138 47 1 1R 1
Kl 2(a)~ & 2(c)F 7~ 1=0.5,0.7,0.9 I, A [ X o) 4 5 N HR 3 AN M I T 75 138 AT I 1) 1 2(d)~ 1 2(F R R AN A
E{R IG5 X 1) 3 A8 Ak, 6 B 6 A e 1 I i 5 PRI 32 AT IF 1) K030 I 1) A It 18] AR 45078 P, AN 5% R X ) {1 24 i 52
IR R M RIS AT R

12001 4 = RIVD 16001 = RIVD 2888 1 = RIVD
2 1000+ * RIVMI @ 12001 * RIVMI = ! *  RIVMI
= 800 4~ GARIv = = 4~ GARIv = 4000p 4~ GARIv
= 600 b £ 800} iz 3000p +
e [y = L by = 2000
s~ 400 | — & 3 R
1) — 1N [ [ . 1K) .
200 ey 1N 400'_ o SN ¥ 1000 e
S N . 0 S
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
X a] 4 B (min) [X ] 4 B (min) DX B8] BE (min)
(a) HEM 1 ANE T (b) EHL 2 A Jm (c) &M 3 AN m bk
10000 1000} 120007 |
= RIVD = RIVD 10000 =— RIVD
@ . * RIVMI z 900 o RIVMI % 8000 e RIVMI
= 6000 , . ~* GARl = 600} + & 4~ GARIv E  s000 4~ GARIv
Z 4000 £ 400 . =
g & & 4000
1) 2000 = 1) 200 e 1) A
P, , claper, 2000 -
0 . 0 . . ] T Ay
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
X ] 4 & (min) X ] 4 & (min) DX A JE (min)
(d) EH 4 AN JEE (e) HEHL 5 M@k (f) HEH 6 M

Fig.1 The running time of different reduction algorithms when 1=0.7
Bl 1 2=0.7 I AR 4y i S22 A7 I [R)

ME L ATLUE H:

o B DR B2 FR 1S I, B 0 G B/, 3 AN SIS AT IN AR AR K Ml B AT

o ELE A IXTA) G S PR 1, DX 1) 2 1) F) 75 JSEKE 19 0, 25 5 36 R A- AH A2 S 1A 8 38 A B T s T — A J
IS8 AH A2 1 A2 32 S 1, DR 0, S5 PR A8 AT I T 50 A 52 e PR AR A A 2 A B B Ik A 1) X i)
JEE A it A7 DX ) A T2 PR 8 o, 3 AT I T DR A o 5 R 9 2 T 2, s T 4800 33 A1 v o BT A DX ) £
B BRI AEL R T A-AH A S 70 3 AN B n, AT - S52 AT I8 1)t A i

o RIVD 535S RIVMI SEAE Jm PEA B D I 3 AT I 8] A0 AR AL ELBE 35 e 2> B 38 n RIvD S35 10
IBATI AL Z T RIVMILIZ AT fE I A A Bl Jrs 1A P 484 i, 30 5 A8 3 B30 7 AR A S AN B o, i o
I 75 S T T R A AR R S 5 R T I3, 3 B RIVMI S0 o S [R) 389 I 6F RIVMIL S35k
SR ARIG N A PEAR 7 SN B B A BN, (ELAE VF SOBT ( 25 R0 I, T S A% P AR R R AL B A iE
ST BT R 2 A1 00 A1 S B A Ja 1 A 2809 L, RIVMI B335 LE RIVD) 30325 T i i 1) 35 3 652 20>
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6000 ] 3500
5000 g1 Bl -05 30007 g
D K _ = % 2500
= 4000 f | gEH =07 © ©
= 3000 Elz=009 = = 200098
B I & o E 1500
s~ 2000 1§ B = Iy
23000 § | 9 iy 1000
L ERRLE 0 R EE e
10 30 50 70 90 10 30 50 70 90
X 1] K- £ (min) X [8] 1< (min) DX 8] 1< 2 (min)
(@) RIVD £ 1Y 3 AN &1 (b) RIVMI £ 3 4N & 1t (c) GARIV JEH 3 4N g
14000 10000]
12000 iy ; soool f /=05
2 10000 | o ; EEH 4=0.7 D
£ 8000 = 6000 409 E
= 6000 = 4000-; &
@ Tl e, =
1) ‘21888 19 2000~; :. - 9
ok ELEE s oL Ifiu”ﬂ
10 30 50 70 90 10 30 50 70 90
[X ] K £ (min) [ i) < Ji (min) [ i) K J& (min)
(d) RIvD 1EHL 6 /) (e) RIVMI 3£ HL 6 4™ s P (f) GARIv EHL 6 /4

Fig.2 The running time of reduction algorithms with different 1
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Fig.3 The average accuracies of classification for different reduction algorithms with different 1
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Table 2 The average accuracies of classification
F2 P RMERE

RS DX ) I S8 (B Az 2 43 )
10 20 30 40 50 60 70 80 90

A=05 | 79.2% 81.7% 81.4% 80.5% 80.7% 80.2% 72.4% 72.1% 68.5%
RIvD 2=0.7 | 79.2% 85.9% 82.8% 83.1% 823% 81.7% 77.8% 71.9% 66.2%
2=0.9 | 80.1% 835% 84.0% 82.6% 794% 785% 70.3% 66.9% 69.9%
A=05 | 84.8% 833% 85.8% 843% 815% 87.5% 77.4% 70.5% 68.5%
RIvMI 2=0.7 | 83.6% 95.7% 90.3% 91.7% 92.4% 925% 80.3% 72.8% 60.4%
2=0.9 | 843% 91.2% 89.7% 924% 89.9% 90.6% 83.1% 784% 70.3%
A=05 | 785% 92.0% 88.3% 89.7% 885% 88.6% 79.3% 70.2% 66.5%
GARIv | 2=0.7 | 80.7% 92.4% 854% 84.8% 86.7% 93.6% 83.1% 80.3% 73.1%
A=0.9 | 79.8% 90.3% 87.8% 855% 83.7% 88.6% 77.3% 81.2% 70.6%

1NN 89.5%
2NN 89.2%
3NN 86.8%
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