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Data-Driven Exploration for Transient Association Rules

ll Rae Cho' - Jong Deok Kim ™ - Do Heon Lee !t

-~ ABSTRACT

The mining of association rules discovers the tendency of events occurring simultaneously in large databases.
Previously announced research on association rules deals with associations with respect to the whole transaction.
However, some association rules could have very high confidence in a sub-range of the time domain, even
though they do not have quite high confidence in the whole time domain. Such kind of association rules are
expected to be very useful in various decision making problems. In this paper, we define transient association
tule, as an association with high confidence worthy of special attention in a partial time interval, and propose an
efficient algorithm which finds out the time intervals appropriate to transient association rules from large
databases. We propose the data-driven retrieval method excluding unnecessary interval search, and design an
effective data structure manageable in main memory obtained by one scamning of database, which offers the
necessary information to next retrieval phase. In addition, our simulation shows that the suggested algorithm has
reliable performance at the time cost acceptable in application areas,
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tid ftemset | timestamp
100 | 1,23 { 9. 10.13
200 1, 3 96. 10. 17
300 [ 1,4 96, 10. 19
400 | 1,3, 4 | 9. 10. 23
500 | 2,56 | 95 10. 25
e | 4 S8 ZEsks | XXz
HE Egyyd £ (%)
1 4 30
2 2 40
3 3 60
1,2 1 20
1,3 3 60
14 2 40
123 1 20
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(Table 2) Example of purchase database

td | itemset | timestamp
1001123 9. 9. 1

200114 9. 9.7

304135 96.9.9

400 | 256 96. 9. 13
500 | 1489 96.9.13
600 | 149 96. 9. 15
700 [ 135 9%. 9. 16
800 | 35 96. 9. 17
810 (3178) 9.9 19
820 | 13 96. 9. 20
830 {1358] 9. 923
840 | 4 86. 9. 23
900 | 134 96. 9. 27

<X 3) 28 7= gHoj=g8
{Table 3) Partition base table B

tid | n_num | i_num
100 0 0
300 1 0
700 2 1
810 0 1
T80 0’ 0
&30 0 ]
900 0 1

E 3, i nume ‘1’e] @,

312 £ wlol% 4 A3} ey
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A% FHL= 89 dolghuolag F3 Ly,
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oo @AsE %4 dele 2@ a9 folv, v}

F3 o) A2 Hh

Tl tid*=B. tid,
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T(1].n_num, = B.n_numy 4+, + ... + B.n_numy 44 ..
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(Table 4) 1’st partition table T[1]

td; | tid: |n_num)i_num
100 300 1 0
300 700 2 1
700 800 0 1
810 820 0 0
820 830 0 0
830 K00 0 1
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{Table 5) 2’nd partition table T [2]

Hd; tide | n_num | i_num
100 700 3 1
300 810 2 2
700 820 0 1
810 830 0 0
820 900 0 1
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tid (n_num|i_num
100 0 0
300 1 0
700 2 1 tid |n_num|i_num
810 0 1 200 1 0
820 0 0 500 1 1
830 0 0 600 0 0
800 0 1 900 4 2
(@) P14 ro (b) ABFE 9
EET|EHOIE Bl1]  RBE7|=H0lE B2

tid n_num _num

300 0 2

-700 1 2

830 1 2

(c) YlBIE 9]
EE7iEEolE B3]

(32! 2) SoHe] dng=lo) st EEIIEH 0|2
(Fig. 2) Partition base tables of multiple association
rules
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Algorithm Extended_TARMA

948 ¢ diolgslolx D =, &, .., L},
QAN AFX R ={r, 1z, .., ),
MinSup, MinConf,
A4 ER AS U, 2 AQRFT 0

€Y : N3 437 ¥ (nelTh), i=1k

.Readjn;convenﬁonaLa'ssociaﬁoﬁmﬂe_set;
for j = 1 to k do begin
[+ I AR Y F PBT 74 «/

©rninum = 0;
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nd_num = 0;
cnt(j) = L
end
for i = 1 to.n do begin
for j = 1 to k do begin
if (rula € titemset) then
if (rjlc < t.itemset) then begin
Bliltidau = ti-tid;
Blln_nummg = rn_num;
Blli_numegy = 5inum;
cnt(G)=ent(j)+1;
to_nmum = (;
ninum = 0;
end
else
rin_num = nao_num + 1;
endif
else
riinum = ninum + 1;
endif
end
end
for i = 1 to k do begin
/#TARMAS®] ©432, 3 b5 8+
Zt A@FEq g el A
end
END_Extended TARMA

(O 3) & _TARMA RIS
(Fig. 3) Extended_TARMA Algorithm
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{Table 6) Experiment parameters
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(Table 7) Parameter settings

ol &1 |TI (§]] MPC
DB1 |7.48 | 25K~900K | 10.50.100.200
DB2 | 15 | 25K~900K | 10.50.100,200

EXNP g 95389 FF 207 g
T 7t 5. 484 15)9] " elg} Qo] gl &
AU F FE 25000758 900,0007714) =7}
A2, 7t dole}l Aol tate] Ha 28 A4s
10, 50, 100, 20022 W& A5 TARMA 5o 28

T 7Y AL AR A5 (F 8)o] ANHY
ok (E )l EAHA 57} 25000004 125,000
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29 (swapping) £ 432ZE A4 873 YA

<X 8) TARMA =8 2in}
{Table 8) Execution results of TARMA

EWNYE | HSEEATG0) | 22 EHFE00)
- T75 T15 T7.5 Ti5
25000 | 9(sec) | 12(sec) | 4lsec) S(sec)

20000 67 82 39 51
75000 238 287 167 207
100000 87 704 450 551

125000 | 1191 | 1412 962 1057
300000 | 1351 | 1474 1041 1224
500000 | 1589 | 1660 1259 1372.
700000 | 1665 | 1738 1376 1435
. 900000 | 1702 | 1704 1455 1506

AY MK s8e)

WY MZHsec)

Rirviiel 30m oo Fivine] 0000
CLL PP

{b) H2®gas: 200

(38 4) =M 371y M5 sy
(Fig. 4) Performance analysis of transaction number
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(Fig. 5) Performance analysis of minimum partition
counter
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