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Mining Structured Association Patterns from Large Databases

HIROFUMI MATSUZAWA'

We consider the data-mining problem of discovering structured association patterns from
large databases. A structured association pattern is a set of sets of items that can represent a
two level structure in some specified set of target data. Although the structure is very simple,
it cannot be extracted by conventional pattern discovery algorithms. We present an algorithm
that discovers all frequent structured association patterns. We were motivated to consider
the problem by a specific text mining application. Experiments with synthetic and real data
show that our algorithm efficiently discovers structured association patterns in a large volume
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of data.
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{ a{1,2,3}, B {4,5}, c {6,7,8} }

A, B, and C are labels of inner sets.
01 000O0od
Fig.1 An example of a pattern.
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The customer had installed the software, and is
now getting a fatal error when she pushes a key.
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Fig.2 An example of a network.
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Table 1 Predicate-argument tuples.

predicate | arguments

install {customer, software}

get {customer, fatal error, now}
push {she, key}
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Fig.3 Sequence matching (1).
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Fig.4 Sequence matching (2).
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Fig.6 Outline of the algorithm.
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00 Count(DataSet D, CandidateSet Cj) {

10 for each transaction ¢t € D {

20 Cy —{p € Cy | p matches t};
30 for each candidate ¢ € Cy {
40 c.count «— c.count + 1;
50 }

60 }

70 }

07 CountODODOOOD
Fig.7 CouNT function.
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Fig.8 A hash-tree.
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Fig.9 Bipartite matching.
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Table 2 An example of candidate generation.

Frequent

Candidate 4-patterns (Cy)

3-patterns (Lg)

after join

after pruning

p | {0{H AEBHY | a
p2 | {(1{}) A {5D} | e
ps | {(1{}) @{4H} | es
pa | {13 2{D} |
ps | {2{}) 2{4H}

{a{h a{35h} c2
{@{3H) a{5H} ca
{@83h) @{h M}
{@ {8 (2 {4h}

HEREHNCREN);
{( {3} 2 {41}

goooooooooboooooooboooDbOoo
goooooooooooooobobobooobooob
4.1.2 00O OO
GENERATE-CANDIDATES D00 00000 OOO
gooOooDpooob k-Oboodogno Ly odoo
000 (k+1)0000000000 Cuyy0oao
000ooDO00oo0oOoOoo 200000000000
JoinO0OOO 00000000 LgO Lg O join
00000 £+10000000000 Creny
ooooobooooobobo0 jmeLl,0O0OB0O
gooooooobooboobUooooooobooDoo
0000 poe L, 0000Op: O p20 joinO OO
gooboooboooboooooL,oboOobo
O00ooOoooOo0ODDoOOdOOp O joinOODO
Joo0oobDoOoOooodoodp obogo
0oobodL,0000000DO0oDOo
PruneO00O0O0 000 k41000000000
000000000 k00000000 DOO0O
0o0000doooooooooooooooo
0ooooo Ceyny 0O0O0O0OD0OODOODOOOO
00 k0000000 LyODOOOoDbOoOoooo
oooooooooodL,0b00oboooo
gooooo
goooboooooOooOoooboooooooo
goboooooOooooOooooooodg
oooog
0200Ls30 joind prune0 000000 Cy O
00000000jpin0000000D0000O00O0 p
O p20 join000c1 0O coc000O00O0OO0OOO
0050 Type A Type C1DOODOO ps O pg
Ojoin00 ¢, 0000000 TypeCl1IOOOO
000 pa 0 pa 0 joinOO ¢ 0000000 Type
DMprune 000000000 0OO0OOOO {(1,

{35110 ¢ 000DDDD {1, {}) (L, {}) 2, {H}
0 L;000000a0 0000000

5. JOooooono

ooO0oOoooooooooooooooc++00

03 0O00O0O0OOoooDoooo
Table 3 Parameter settings of synthetic datasets.
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Fig. 10 The experimental results on the synthetic
datasets.
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Table 4 Call center data.
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Fig.11 Experimental results on the call center data.
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Table 5 Recall and precision.
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Table 6 Parameters for synthetic data.
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