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Classification Rule Discovery with Ant Colony Optimization
Mohamadreza Kangavari , Babak Fakhar

Abstract

This paper proposes an algorithm for data mining called Ant-Miner (ant-colony-based data miner). The goal of Ant-
Miner is to extract classification rules from data. The algorithm is inspired by both researches on the behavior of real
ant colonies and some data mining concepts as well as principles. Recently research shows that ant colony optimization
algorithm have been applied successfully to combinatorial optimization problems. In this paper we present an
improvement to Ant-Miner. We compare the performance of new algorithm with before algorithm in two public domain
data sets.

Keyword

Ant Colony, Classification Rules, Data mining, Extract knowledge, Database.

. kangavari@iust.ac.ir YY¥O)0+ ¥ -¥T+ 0 il . SoualS wiige 0aSisls « ol ol Cantog ple oltils ode Sla gae (5,5l8S Lo joammo 255
. fakharbabak@yahoo.com. + YSYOYYYOY :,ali . ptale axlg oMol ol5T olKiils ole ola gac 56 b eaige-2

\YPY


mailto:kangavari@iust.ac
mailto:fakharbabak@yahoo.com

L

[
T
ht
i
Y

Computer Society of Iran

Loaz g b Ledole )18 )0 (qull 5550085 (oo gomar 138 (0,5
18 Gy e Olgien i (] 5l ooliinl b el LI 5 (5,50
[4]555 SINP s3bo sy Bl S s 3]
Ol S Gy ez 50 (S9lST gy 4 aline Sy > a03Y
51 s e i 25 ol 00 51 sl BLS Sy B, alins
i gy Ut 5 s 35l 530 5152 ACO o 50
15 Lo, il cgm o baz e S 5,Slas 3,5 ool o
ol el (1) adslas bl ezt b oy ) dadls « ynno

(235 aalyS 18 (o 2 3590 (M 50 dolee

Ant-Miner s ,tsLl.-Y

aelgd plsiwl cge o Ui Uy (6,500, s, o Ant-Miner
aw ol o las b o0l 0l 3 el o0loolol O 51 gananls
st bt 9188 S g - 3 (ST 5 sl el
] 65[50&‘& B Lg\.\_.ls J}‘J.A )‘ Gi; ‘5.4)5.‘01 A€ gosno ulz.;‘
f3Y Cmals g 0ol ( Soo5 Yo 0l ‘5.:';‘)'5,01 4e g0z0
Ant-Miner IS sle e oo (2) S 50 [B][S5].0ib los 55 5
Sygan delsd 5l gl dcgazme Ant-Miner =g, .5,5 canlis |,

IF ( terml AND term2 AND ... THEN <class>

Ant-Miner > 4,5 :(1)Js

ool Termjj = A=V Sogapy o

el e A

Sl Ay aials 51 b ol Vg

0els G L1y 045 &8 > 4z 90 S lal Ant-Miner ;o

Sy ol &y Bl Al o 12 )3 s S oo T GF then) JUs
P S e S LI L 4z 50 Sosle e & leion 05
L Ladz j90 cad 5 0ol 0 108 (g 8Ll 0aelb (gl s 4 sy
SLo o5 i oo 5l e Ly alts sl SIS 5 28 >
WS oo Alal (gl 0uclB 4 1) o

S0 yacd bl T craS saeld cole od eSS 5
"5® SIS S G 0 Cdge sk g w0gd oo Al i
e o az g b az g0 (nl (o0 a4z 90 4 Cugi J> 09
Ly J3 Jolm sloas oo bawgs o s )3 00l 0055 (19098
Slasy auS e wuas gloaeld cal 4y pladl (V) &b 51 eolanal
B 5 gy a5 ol ooyl )l 5l Sy als e (nl o baaz s
ouds adgi aeled e 3l coly o (Repeat aal>)cul oo
oud i S aelgd Cunnd 4y g Ol (CalS 1 SYL)oaclE oy g
Iy aih S a glete (claiges oot atS oosld 55 oo il

1- Training set

\Y#O

Sl i3selS (5 Ml S rsnsily ;
YYAD seaw | Al ‘U‘)"‘ su‘).efs )45.....‘0[5 9 d)" QSA-UW 0aSLisls ¢ ;H.....e W X o) r.u'.' oEisls

doodo —1

ools el ools oL 51 ils 5wl Ant-Miner 51 Gus Lol o
5ol an bonpe pole oS5 5l ol aels a8 el adls (548
Sgd o 05T .l ous ol Waosls oSl 5 (5 Lol pudlie (pitle
gl il Jlisn e 5 s )bl sledy, M gslSsls o a8
Sl 3y Comala oSl ail ey s &5 a5 Liils (et s
Gy ol cslSools axyTs . [1] [2]asl axils of yos 4y 5,15
o g8 ) sy il 5ot e Ly cpl Cunl il
Alby cnl 5l So e (S 0 Shes [1] g o a3 Jitas 5L
ol 0 gl 551 Sl slacSily o soin anTB Lol
sl (52 e 5 pixe oz Gl LS gz (pl 4
oila 5 gl 1 bnosls 4o atigs (2l olsi e T oS &y oS
Gy 53S0l jo by yiage 31 S5 aelsd aas KEJER
72 T gl aelsd Sl noled lasgaze anld cnl (b 098 o0
3] 555 00 a5l Laosls 5l oolgils L ai b

Ant-Minerl oU U ot b opdsl sl (Lo BT
ol [8]5,5 omyb Laosls oSl 51 sy 4l aelsd casS gl
gy Leml ok ik laaz 90 (SolS (55le g bl e
O g Bllas ) (i Sy, nle & S daaz 90 (S5lS
Ant-Miner (sos e s .ol Jlo,65 5 Plus J> ;0 (6 i
o adlyl 8lassT Al aiwlxe cqz wa>  Jbg, (Ant-MinerY)
e S S5 e ol LS ol Jlahe sl o
Ant-MinerY ;5 .055 0 dlxe ail S5 o (p,5) loie
LT o b e (99092 3l plae Stz 02 351
Ant-MinerY oleo 10,5 7 o pod mo,lo dad Lo allio ol yo

o2 &L Ant-Miner ;| wos gl ases

(ACS)kaz y90 (SolS oo -

4o a5 Sl (egian (hen ple l (SlaSLE laz s (SolS pias
a8 ais Jai s Ol i s Lads g . Cowl By e dialigh 09,5
(S35 o SIS A5y g bazjse  [4]w)ls (STxsl culls
Sl 52y 50L9S 3,08 e 5l (6 gl Dbl g 55 peie o)l
3y s ;o8 D90 dn Ladz jge 0S|, 108 4 4
Sledbl 5 oS e 1,85 LLS | e b 505,58 plo slosle 3250
2 azse ;o s e B RaSs LSl o ) e s 4 by e
S &5 (ol S (00 3,95 p Al (Sl rae b aliee Jo 0o
1y e O 59 35790 050958 Gl WS (o0 5508 e S5l 4z 90
oS olSin 5 ol 4 am0 e il e )] kS b el
ool Jleiz] wodos azlye alidie jrae Wiz b az )90 S

M 6ln Ty e (250055 0 lgen Waaz 50 (nl byl oo (22l



L

tomﬁutwr Society of I;un

Gl Lnaz 0 by el Jlo 5 onels 4 0,5 ilol gl o5

2335 o0 g e ] 53 35790

Ol ¥ ganols (pooeil (Mol (il J2557 yuod s 3190 % ,\0‘&
\YAD RS- YU ‘U‘)"‘ ‘U‘)’ef‘ )Jﬁ.u.als 9 k.BJ" QSA-UW oSl « ’_H.....e W - ._\‘..ej" ol

Oy S gloasld oy glp Al ed s RS 0 by
=5 (While)aal> -yl 05 0,150 S0 dids 4y et sladiges
degore ;0 09290 ladigai plad Loyi L pled B 09 oo 1,55 yudil
L e bl aigd ool gy odds aiS delgd lawgs Bjgel

Training set = all training cases;

WHILE (No. of uncovered cases in the Training set > max_uncovered_cases)

i=0;
REPEAT
i=i+1;

Anti incrementally constructs a classification rule;

Prune the just constructed rule;

Update the pheromone of the trail followed by Anti;
UNTIL (i > No_of Ants) or (Anti constructed the same rule as the

previous No Rules Converg-1 Ants)
Select the best rule among all constructed rules;

Remove the cases correctly covered by the selected rule from the training set;

END WHILE
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