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Table 2. Mining frequent patterns by creating conditional (sub)pattern-bases.

Item Conditional pattern-base Conditional FP-tree

p {( f cam:2), (cb:1)} {(c:3)}|p

m {( f ca:2), (fcab:1)} {( f :3, c:3, a:3)}|m
b {( f ca:1), ( f :1), (c:1)} ∅
a {( f c:3)} {( f :3, c:3)}|a
c {( f :3)} {( f :3)}|c
f ∅ ∅

can be generated by taking their combinations. Concatenating them with (a:3), we have
{( f a:3), (ca:3), (fca:3)}. Node c derives (c:4) and one subpattern-base {( f :3)}, and the
set of frequent patterns associated with (c:3) is {(fc:3)}. Node f derives only ( f :4) but no
conditional pattern-base.

The conditional pattern-bases and the conditional FP-trees generated are summarized in
Table 2.

The correctness and completeness of the process in Example 2 should be justified.
This is accomplished by first introducing a few important properties related to the mining
process.

Property 3.2 (Prefix path property). To calculate the frequent patterns with suffix ai , only
the prefix subpathes of nodes labeled ai in the FP-tree need to be accumulated, and the
frequency count of every node in the prefix path should carry the same count as that in the
corresponding node ai in the path.

Rationale. Let the nodes along the path P be labeled as a1, . . . , an in such an order that
a1 is the root of the prefix subtree, an is the leaf of the subtree in P , and ai (1 ≤ i ≤ n) is
the node being referenced. Based on the process of FP-tree construction presented in Algo-
rithm 1, for each prefix node ak (1 ≤ k < i), the prefix subpath of the node ai in P occurs
together with ak exactly ai .count times. Thus every such prefix node should carry the same
count as node ai . Notice that a postfix node am (for i < m ≤ n) along the same path also
co-occurs with node ai . However, the patterns with am will be generated when examining
the suffix node am , enclosing them here will lead to redundant generation of the patterns that
would have been generated for am . Therefore, we only need to examine the prefix subpath
of ai in P .

For example, in Example 2, node m is involved in a path 〈 f :4, c:3, a:3, m:2, p:2〉, to
calculate the frequent patterns for node m in this path, only the prefix subpath of node m,
which is 〈 f :4, c:3, a:3〉, need to be extracted, and the frequency count of every node in the
prefix path should carry the same count as node m. That is, the node counts in the prefix
path should be adjusted to 〈 f :2, c:2, a:2〉.


