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A Study on the Advanced Association
Rules Algorithm of n-ltems

Hyun-Suk Hwang* - Yoon-Yang Eh**

——1A Abstract =—

The transaction tables of the existing association algorithms have two column attributes : It is composed of trans-
action identifier (Transaction_id) and an item Iidentifier (item). In this kind of structure, as the volume of data becomes
larger, the performance for the SQL gquery statements came applicable decreases. Therefore, we propose advanced
association rules algorithm of n-items which can transact multiple items (Transaction_id, ltem 1, item 2, -+, Item
n). In this structure, performance hours can be contracted more than the single item structures, because count can
be computed by guery of the input transaction tables. Our experimental results indicate that performance of the n
jtems structure is up to 2 times better than the single item. As a result of this paper, the proposed algorithm can
be applied to internet shopping, searching engine and etc.

Keyword : Association Rules, Database Mining, SQL query statement, Basket Data Analysis,
Support and Confidence
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Algorithm Multi_Item_Association
n: AAFEANS k4 A9 A<l
trans_tbl : EAMA o[,
tr_count : & E@AA A5
ceount : 7 FRFEZZY EWNA s
ikind : ¥ =9 41 54 £4)
for(k=1;n;k++) do begin
Ck = Candidate_Item_Generation(trans_tbl, k, n,
ikind) ; // k7l F2 35 I A4
Fx = Frequent_Item_Generation(Cy, k, n) ;
// kY] R 3= 3 A4
end
for k=2 ;Fx * @ ; k++) do begin
Rk - Rule_Set_Generation(Fx, tr_count) ;
// AAEE FE&EE e 72 A% A4
end
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Algorithm Candidate_Item_Generation(Trans_tbl, k,
n, ikind)
if (ikind = 1) then C = Ck
else C=TCxk
endif
forii=1;n-(k-1);ii++) do begin
for(i2=11+1;n-(kk-2);i2++) do begin
for iz=i2+1;n-(k-3);13+) do begin

for (ix =ik1 +1; n; ik*+) do begin
insert into C
select Itemi, Itemig, Itemis, =+,
count(*)
from Trans_tb1
group by Itemi,, Itemiy, Itemis, ---, ltemix
order by Itemii, Itemis, Itemis, -+, [temix
end

Item iy,

end
end
end
if (ikind = 1) then
insert into Ck
select Item1, Item o, Item s, -,
from TC
group by Item i, Item o, Item s, «*-, Iltem «
order by Item, Item s, Item s, -, Item «

Item k, sum(count)

endif
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Algorithm Frequent_Item_Generation(Cy, k, n)
if (k =1) then
insert into Fx
select Itemy, Item, -+, Item, ent from Cy
where cnt = Mink (support)
else
insert into Fk
select C.Item 1, C.ltem o, -+, CItem i, C.cnt
from Ck as C, kal I 1, ", qu Ik
where C.Item; = I 1.Item 1 and C.Item 2 = I 2.Item 2
and -+ and
Cltem k-1 = wItem k-1 and
Cltem=11Item; and Cltemz=12ltems and
Cltemy =Iltemk1 and

Cltem;=Iyltem; and Cltem2 =1 1.Item 2 and
s and
Cltem k- = I xItemy-2 and Cltemy =1k
Item k1 and
Cltemi=11Item; and Cltems=11Item2 and
-+ and
Cltemk =Ikltemk ; and
Cltemz =1z2Item: and Cltem3=11Item2 and
ver and
Cltem = [xItemy 1 and
C.cnt = Ming (support)
end if

e w
i
=y
i
X,
E?_.{‘
rlo
_L}‘_.
@
gy
fo,
111
,..
o
a
o
i)
2



34 )

[

2 gAe Ax AYE 4L AXE IFoz B
o ol 9 74 ATL WA AWE @
A 0 G2 QY sl I zavs A%
o %% ¢AE AT e 2004 n A7 9
4 A% Holol Bast

kAol 44 hse 2E 7Y A8e A%
32 e HolEg RSTetx Aoshd [1§ 4]
= 399} 4nAel A4 RE 7R 4F

S AFsla 4= RSTs, RST, HlojEo|t} Fs9
zAEe Axe] &5 Ao F3S (1, 23 (2
2) Zejo]x olu] RSTs2 AA 6719 dHA=EE

7HAt F49] 2aRet Adel 8 5 79
2 (1,3), 2,2), 3, 1) Feholrh. of F3 FellA (G,
1)-‘4 32 (1,39 °ﬂ9] 8ol m2 RST; Hlo|

2o (1,37 (2,2) 34 dg g2 Aggw 74
’8}?1 gt

select * from rst3;

item 1 item 2 item 3
item 1 item 2 item 3
item 2 itern 1 item 3
item 3 item 1 item 2
item 1 item 2 item 3
item 1 item 3 item 2
item 2 item 3 item 1

(6 row(s) affected)

select * from rst4 ;

item 1 item 2 item 3 item 4
item 1 item 2 item 3 item 4
item 2 item 1 item 3 item 4
item 3 item 1 item 2 item 4
item 4 item 1 item 2 item 3
item 1 itemn 2 item 3 item 4
item 1 item 3 item 2 item 4
item 1 item 4 item 2 item 3
item 2 item 3 item 1 item 4
item 2 item 4 item 1 item 3
item 3 item 4 item 1 item 2

(10 row(s) affected)
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Algorithm Rule_Set_Generation (Fx, tr_count)
for ( 1—1 k/2;i++) do begin
for G=1;xCi; j*+) do begin
=i *j ;
item = RST: (j).rs1 ; item2=RST; Gilrsz s - 5
item x = RST « (Gj).rsx ;
insert into Ry
select item 1, item o, -+, itemi as “itemi = ",
item i-1, **+, itemk, cnt / tr_count as support,
cnt/ (select cnt from f;
where fiitem; = fi.item;, -,
fiitem;=f.item;,)
as confidence from fi
where confidence = MIN  (confidence)
if G * k/2) then
insert into Rk
select item i1, **+, itemk as “itemy = " item,
itemg, *-+, item;, cnt/tr_count as support,
ent/ (select ent from fi; where fiitem =
fi. itemis, -, fr-iitem g = fidtem ) as
confidence from fx
where confidence = MIN i (confidence)
endif
end
end
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select * from £3;

item1 item?2 item 3 ent
al b2 c2 20
a? b3 c?2 30
a4 b3 c3 30

(3 row(s) affected)
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itemi=> item2 cnt support confidence
al b2 2.0 0.08 0.5
al c2 2.0 0.08 0.5
a2 b3 3.0 0.12 0.5
az c2 3.0 0.1z 0.5
ad b3 7.0 0.28 1.0
ad c3 3.0 0.12 0.43
b2 c2 2.0 G.08 0.67
b3 c2 7.0 0.28 0.41
b3 c3 4.0 0.16 0.24
b2 al 2.0 0.08 0.67
b3 a2 3.0 D.12 0.18
b3 a4d 7.0 0.28 D.40
c2 al 2.0 0.08 0.22
c2 az 3.0 0.12 0.33
c2 b2 2.0 0.08 0.22
c2z b3 7.0 c.2s 0.78
c3 at 3.0 0.12 0.60
c3 b3 4.0 0.16 0.80
(18 row(s) affected)
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iteml => item2 item3 cnt support confidence
al b2 c2 2.0 0.08 0.5
a2 b3 cZ 3.0 0.12 0.5
a4 b3 c3 3.0 0.12 0.43
b2 al c2 2.0 0.08 0.67
b3 a2 c2 3.0 0.12 0.18
b3 ad c3 3.0 0.12 0.18
c2 al b2 2.0 0.08 0.22
e2 a2 b3 3.0 0.12 0.33
c3 ad b3 3.0 0.12 0.60
(9 row(s) sffected)

itemZ item3 => itemi cnt support confidence
al b2 c2 2.0 0.08 1.0
al c2 b2 2.0 0.08 1.0
a2 b3 c2 3.0 0.12 1.0
a2 c2 b3 3.0 0.12 1.0
a4 b3 c3 3.0 0.12 0.43
a4 c3 b3 3.0 0.12 1.0
b2 c2 al 2.0 0.08 1.0
b3 c2 a2 3.0 0.12 0.43
b3 c3 a4 3.0 0.12 0.75
(9 row(s) affected)
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