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A Discretization Method Based on Statistical Indicator

CHEN Hao
(School of Electronic Information and Automation, Tianjin University of Technology, Tianjin 300222, China)

Abstract; Discretization of continuous data can improve classification ability of data mining algorithms. This paper
proposes a discretization method based on statistical indicator. It measures the interdependence between class label
and attributes with the aim to find optimal interval lists by means of correlation coefficent. It also introduces variable
precision rough set model to effectively control information loss generated by discretization. The presented method is

applied to sonar sensor data recognition and other fields, Experimental results show that this method significantly

improves the classification ability on J48 decision tree

Key words; discretization; data mining; interdependence; variable precision rough set (VPRS); decision tree

-1

Wi B0 B Y S B D, B 1S 1 S AR A
R B AT, SR, BREL R R SR A
RESAN, AR B ABTRIZHE . R D E S
FoEk A IB % SLE B AU T B e B .
I, %S SRt AU AT R Rk, e R /MG R &
KRBT R %S R E R BN B BRI X
], ;X AEAL AT AR LR , T L RE i R ke
HRENE.

BHUL T B AR BTGB PR
B A BB REFERRENER, WET R
fk.(Entropy—based)™ - FE — FE X B EKE
Bk (CAT—based) ™ TR GEit ML MR 2

KR A#: 2011—-01—22; EEIBH:2011—02—25

AL (Chi2+based)™ " SR8 RIGE T EAE R
KGR R R T B BB T i RS T B
4k (Equal Width Discretization, EWD) 145 55 B #(
4k (Equal Frequency Discretization, EFD)!1. X 7
TR R R SE B R B HOT R AR B R
XD R BUTRER.

AR H—ME TR MR E L &
(Statistical Indicator Method, SIM), £ % &
B ER S RERIMEEE  RBUR L X R 5 &, 4
ARG BHUBE SRR, A St i il B0 B B BUAL B
BB R ER. ik 7 7 9115 RIS R 127 L
RETIE 3T THA. LRERERR, PR
FEFATREFNEEAER BOTHEEER B
EWIRE T 148 RRW M K IEE.



1 3

W RITHE PR R R O ik RO A 107

2 SIMBEBUFE

2.1 BELRERER

XTSRS RO N, RAHR S, A
NEREEPERE—ELERYE, WEERBLTR
D AT LIK SR A B EBEBUR I XA .

D. {[do 9d1:|v (dy vdzj""’ (d ’dlj}

Hep,do REGRMEAKB/ME.d BA MBRKHE,
B A BWEERFFHITHS, (dosdisdesrdias
di} ABEALI P RMRESR.

BYEA MEMEES T LIRS BB H T 4~ X 8]
RE—IKE S BT % D fEHEREA BB
B X [RIFIEH]S MR —FERERRLED. R
LH, N OUREARBHLN, i KEF j REEAR,
Ny g i REIKEEASL, Ny; O j BHOBEARSLi = 1,
2400y 15 j = 1,2, .

1 XRERFE
X [&]
FsRH
y&%% [do ’dlj (dl 9d2:l (dl-l adl:l J_R
G Ny Ny Nn Ny
G Ni, Nz, N Ny,
Cs Nis Nes Nis Nis
kM N Not Np N

2.2 AMHEXERHIRE

TELEIHFES LR RN TR ZRF
EE-MHERHXR, B BERINEEZE. A
HA—1gOHERE BB Z X RS BER N
XS, HA, XPMEITERRFIENHEXER
U REATUELERRNAR, HX R4
RERARRREL. T2 B A E R85
XM A BB FHTNEWAE 88 MmN
Gamma B, SCHRA A tHRRE.

Ao HERBCGERATIEMNREMFH N ERTE,

MFEXSETEMETR, B U REREZE,
yREFZE. HHEARN:
Ay = Z—Z\;"};IT% D
He,m, T8 > PEMEXNER y HEMMEH
R RBHRRE,M, 15ER] y T ME LI
A RB B KAE N 85 BB S5

TR R EIHEB A , TR HXREBA. A
SO AR REG BRI, B —FEF A

KRB B BT HE «

> max; —max,
i=1

sim =

N — max, @

A, T4 ST B s KR8, max;, ¢ X8 8
ZRBEARE, max. HPUERE PR EZEELHL

sim [ T2 — B R I AHR M, sim fHE K,

KERMEBARE. ﬁn%z EER, S8 T AKX

BELXHEAL L ENE 8 XA LAt F AR
KR IR T 4XE & B X R R HEER TR
—2, W max, WARK, B sim R/, K5 EHEAH
X, MR UL BT A B AR AR R 2R W B 4 FF 5
MR ENTE 8N MREZHEE T AR, W max,
BAN, sim AR, 2 5 @M AH I BB, W sl B 4 i
A BRREEIT o R AR [F 2R R B E 2 T HiE
i EER T, BT R B A MR R B B R Y
RAEE AN, 22— BB LR R —
MBHERERBUR 2 XAl d, »d: JFild: »dy |, R 2
AKFE D MEAR(2), maxy =29, max,, =
59, max, = 74, N = 111, Hit,,A HXEZEH
ARV :

_ (maxy; +maxy;) — max,
N —max,

_ (29+59) — 74
111 —74

MFE 2R IEWE S, R ENEERHE N R
¥ ,maxy Fl max, ¥JHENN, BFAN X (8] %R B %
KARRFE—Z, N sim EHE K, K5 B MR,

sim

= 0. 38

WS R ANA
F2 HeEpESEE_4#R
- B X
Y7 Tdo. a] @ ] Fsk A
G 29 8 37
G 15 59 74
1R FI 44 67 111

2.3 EREXEHAWE SIM HiE

TR B LSRR NFE— R EBR
R FE-MERNEREREHMN. iRE
BRASTEFEEPELANELBEEN S LKRE
L EEERELZER T HEBRNEEE= 0GR
ER, NTTREAR T2 I E. PRI RZR EAEREE
MRS (VPRS) HH) 8 — X B S 8L =4
HIfE B EX, RIFSIBTEE—E W 2458, T IR



108 B T SR

2011 4

T M A A B B X B 305 A 2R

75 KE PR R 5 B M5 e L RE 4R TR ) — b o
P BRI A—MBESE BRI 2K
B, pERE—E LBl MR S B[R — KB 5L
TR R,

®S=WU,AV,F) h—5RE% . HHp U =
(z1sx25 ) REELA RBUHESV BEMHR
HES . FREUXA-VEBS. HFA=CUD, CN
D=0, CHA%KMFRBYSE . DI IR BHESE Wi
BRRERIRER. 2,y e U, FPCAQ £
UL —1MEMEER, MEHE #,y0(Vp €
PY(f,(x) = f,()), UFR 6, Bz, y FI—ARAT 43

EX1 ®HXCUREHH—NFE.PSC,
E£E5XKWETP HE—TFulh:

CGD)= U {x; € [zlp) (3)

1-CP(Y|z)<B

Hep,[xle U PEERMRE P THFMEITR
W&%%%’CP(foi) ZlYﬂxi |/ | z: | DES
[xlp, |+ ] TEEAREE. 8 — THMRTREAR LK
TFRFBER ERRSRBE.

EXN2 #S=U,AV,.F)B—ER. &4
BT CHyp— i fEBEE SCANF

-1y w
Hep, Co(D) RHA QR TRERMNIER 22X
TR, 7, RIERER, AT 1 —p RIRE M p—
G

A 7 ERBENERER ERBX S
AIREEIR. TERHUE R, iR R EEE R g —iE
PG E Y -original F R B R B— EEE ¥ a-discretized
KT & AR ARDIIFEERED B Vo-origina —
Vo-discretized > &> AR BF sim 45 HE 5 0 7 25, E 3
¥ p—original ™ ¥p—discretized < & & IRk,

sim %fi :

(1 ¥R B — LU Vo-ovigiat-

(2) XA EEE R BB EE N DNEIRHEF.

(3) HE BB LW AR INBZ X 6] /5 B9 sim

(4) i_i‘g %ﬁﬁﬁ%% B— j&'fu*%fg yﬂ—discretized ’ ﬂﬂ
% 7[3-original - yﬁ—discretmd > ‘Ev E%QJ(?)) ,?ﬂlﬂ sﬁﬂ‘_%iﬁbﬁ
fk.

i} [ R AT T B — SR U B (6] g
O(N?®) ; XF % 82 J& Y HEFF YIS 8] g OCN logND 5
W sim BHULARHERIBTE] S OCD , M8 BT A W

RUHY sim ARAERIERE] Dy OCN « D. B8 1k 0 6] 2 2%
HH O(N?) +O(NlogN) +O(N » D = O(N).

3 XWEREHH

3.1 EEMEESIRBIERS EABA

75 1% 2 AN IR i) £ BE FAS TR A 2 12 F i d
B NS5/ 208 MEEA B Sonar FHEED, B 90
FER B 180 EMEA, Kb 111 MERAE
REA R AENES 97 MEANEETE NS
AFEMFERES. 8 MEEAREE 60 MFE, B4
P AIFEREA 0.0 B 1. 0 Z (8. B BEREE
—MEEFBRMRER. R T 2 BRE RENEIRS A
FTEREMAERFR.

4 Bl & B Entropytt . EQW | Chi2 |
CACCH M SIM 74 Sonar FIBEHIT
B, BRI AR b S RUL T A A
J48 A B HUIL M 45 SRt 17 40 2R I Y ,
X IR E ST BT I, 03K 3 B,

£3 JSHRER

; N BRUEA A
PiR73 RBIEEE (%) R S D)
J48 76. 8 -
Entropy-t+J48 80. 6 89. 4
EQW-]48 76. 2 87.9
Chi2+J48 88.3 90. 6
CACCHJ48 89. 6 89. 4
SIM+-J48 90.7 85.3

M 3B BF H . % F Sonar FHEEMS »
SIM FEB#BER M AR SRR BN
Fb B R A /b 1. 5 L A B Bl Ak Dy A e, SIML |J L
BRI R BRI EAER BB BIE A
FRRKREAT R4, AR T AR K. WXt
FREYPES RFRUL, 2 F SIM BEGE B
JA AT ERER N, X EEBEZWEAR
HEBIMER, A0 BR T REEAREE.

3.2 HSudEiEaiEeEiTm

Xt UCT L3825 I B FES) i 9 AN B4 (L
£ OB EREEBL T BT A B R J48 ik
FAE DRI X B IS B BE AT 4 T, %o B R
A7 A B — BB 15 22 SR B AT X G (L3R
5. 6). I FELR . EQW BEL T M AL
7 10; 3 BB 24EE1R 3R 8=0. 05; A —B BB
H 52 2HERMB ISR R A5 B i S A,



W GTHE R B R 7 s R R 109

113 3
F4 BBEERR
HimsE HELER R el AR
Labor 8 2 57
Iris 4 3 150
Wine 13 3 178
Glass 9 7 214
Tonosphere 34 2 351
Pima 8 2 768
Vehicle 18 4 846
Satimage 36 6 6435
Adult 6 2 48842
%5 F—HMILY
Wi . BHL %
EQW  ChiZ2 Entropy CACC SIM
Labor 5 8 10 13 3
Iris 3 9 14 0
Wine 9 7 3 11
Glass 17 21 12 7 10
Ionosphere 21 23 43 46 15
Pima 104 67 81 54 41
Vehicle 65 23 42 31 39

Satimage 432 284 351 371 279
Adult 4212 1753 2049 2453 1079

®6 JBEBHEIWE(N)

—_ ' BB %
EQW Chi2 Entropy CACC SIM
Labor 71.1 90.9 85. 6 84,2 90.1
Iris 92.8 94.0 93. 6 94.6 96. 2
Wine 91.3 94.5 92.6 94.9 95.9
Glass 79.3 93.1 88.4 87.9 93.5
Ionosphere  83.7 93.4 91. 3 92.5 93.7
Pima 73.4 82.1 84.2 80.7 87.6
Vehicle 69. 7 77.9 73.2 76. 4 78. 4
Satimage 78.3 85. 6 87.1 84.5 89.7
Adult 81.8 86. 1 83.5 82.3 86.9

B3 5 AT LAE 1, SIM B #ib 75 3 BT 7= 3K
BA—BHCOFHE/D. 3 F CACC Fk, HF BT
= A B B X A A A TR B, XY
BESF-AEB LA —3 (0 Labor, Iris f1 A-
dult) , T Xf 28 2 M 48 W 7= A 5 D AR — B
Glass, Vehicle #l Satimage). ¥F EQW F ¥, [EE
TENEHEMNER X R, JHil, MR E KA/
B S 8 L A — (40 Pima, Vehicle, Sa-
timage 1 Adult) , i X B A< D K L BB =4
B/ —3 (40 Labor i Iris). Entropy HiEE A
EEETRTHERER UM HAT R LD
MA—B%. RE Chi2 FEEERTEEETHA—

BRI BT RE LR — B BARYE 4574
TEHAWERER ER 6,453 SIM B#E,
JAS BT HI T REIRES, AT BAR T SIM B H
R A .

4 HRIE

B R BB BB SN T B A Y
ZHERAFE SN AR EEREM. XHRH -5
THETRE LT T MRBIA A X IR b

RRER, BERER I IRETESHER TR
HFEIRLA.

BE30Hk -

{17 Fayyad U,Irani K. Multi—interval discretization of con-
tinuous— valued attributes for classification learning[ C]
// Proc. Thirteenth International Joint Conference on
Artificial Intelligence. San Mateo, CA: Morgan Kauf-
mann, 1993. 1022—1027.

[2] Kurgan L A, Cios K J. CAIM discretization algorithm
[J]. IEEE Transactions on Knowledge and Data Engi-
neering, 2004,16(2).145—153.

[3] TaiC. ], Lee CI,Yang W P. A discretization algorithm
based on class — attributes contingency coefficient[]J].
Information Sciences, 2008 (178): 714—731.

[4]Liu H, Setiono R. Feature selection via discretization
[J]. IEEE transactions on knowledge and data engineer-
ing, 1997, 9(4);: 642—645.

[5]1SuC T, HsuJ H. An extended Chi2 algorithm for dis-
cretization of real value attributes[J]. IEEE transactions
on knowledge and data engineering, 2005, 17(3):437—
441.

[6] Dougherty J, Kohavi R, Sahami M. Supervised and un-
supervised discretization of continuous feature [C] //
Machine learning: Proc. 12th.Int’1 Conf, Lake Thao,
CA. 1995:194—202, '

077 Rt it (M. L. S5 EF d R, 2004,

[8] Ziarko W. Variable precision rough set model[J]. Jour-
nal of Computer and System Science, 1993 (46): 39
—59.

[9] Hettich S. Bay S. D. The UCI KDD archive [ EB/OL].
[2011—01—20]. http://kdd. ics. uci. edu/.

EE®/T:
B & 5,096, BI#E. Rz FHEANH.
BiETiE.



