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Abstract

We are given a large database of customer transactions, where each transaction consists of customer-id, transaction time, and the items bought in the transaction. We present three algorithms to solve this problem.

1. Introduction

2.  The Algorithm
We split the problem of mining sequential patterns into the following phase:

1. Sort Phase: The database (D) is sorted, with customer-id as the major key and          

transaction-time as minor key. This step implicitly converts the original transaction database into a database of customer sequences.

2. Litemset Phase: Find the set of all large 1-sequences, since this set is just 
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3. Transformation Phase

4. Sequence Phase: Use the set of litemsets to find the desired sequences.

5. Maximal Phase: Find the maximal sequences among the set of large 

sequences.

3.  Example (minimum support=25%)

3.1 Sorted phase:

Table 1. Database Sorted by Customer Id and Transaction time

	Customer ID
	Transaction Time
	Items Bought

	1

1
	June 25 1993

June 30 1993
	30

90

	2

2

2
	June 10 1993

June 15 1993

June 20 1993
	10, 20

30

40, 60, 70

	3
	June 25 1993
	30, 50, 70

	4

4

4
	June 25 1993

June 30 1993

July 25 1993
	30

40, 70

90

	5
	June 12 1993
	90


Table 2: Customer-Sequence Version of the Database
	Customer ID
	Customer Sequence

	1

2

3

4

5
	< (30) (90) >

< (10 20) (30) (40 60 70) >

< (30 50 70) >

< (30) (40 70) (90) >

< (90) >


3.2 Litemset Phase:

Table 4: Large Itemsets

	Large Itemsets
	Mapped To

	(30)

(40)

(70)

(40 70)

(90)
	1

2

3

4

5


3. Transformation Phase:

Table 5: Transformed Database

	Customer ID
	Original 
Customer Sequence
	Transformed 
Customer Sequence
	After 
Mapping

	1

2

3

4

5
	< (30) (90) >

< (10 20) (30) (40 60 70) >

< (30 50 70) >

< (30) (40 70) (90) >

< (90) >
	< {(30)} {(90)} >

< {(30)} {(40) (70) (40 70)} >

< {(30) (70)} >

< {(30)} {(40) (70) (40 70)} {(90)} >

< {(90)} >
	<{1} {5}>

<{1} {2, 3, 4}>

<{1, 3}>

<{1} {2, 3, 4} {5}>

<{5}>


4. Sequence Phase & Maximal Phase (Algorithm AprioriAll)

         L1                             C2 (L2)

	1-Sequences
	Support

	 <1>
	4

	<2>
	2

	<3>
	3

	<4>
	2

	<5>
	3

	2-Sequences
	Support

	<1 2>
	2

	<1 3>
	3

	<1 4>
	2

	<1 5>
	2

	<2 3>
	2

	<2 4>
	2

	<2 5>
	1

	<3 4>
	2

	<3 5>
	1

	<4 5>
	1


                             (
                             (
                             (
	3-Sequences
	Support

	<1 2 3>
	2

	<1 2 4>
	2

	( <1 2 5>
	1

	<1 3 4>
	2

	( <1 3 5>
	1

	<1 4 5>
	1

	( <2 3 4>
	2


       C3 (L3) 

	4-Sequences
	Support

	<1 2 3 4>
	2


                    L4  

	Sequential Patterns with support > 25%

	< (30) (90) >

< (30) (40 70) >


               The answer set

4. Sequence Phase & Maximal Phase (Algorithm AprioriSome)

	3-Sequences
	Support

	<1 2 3>
	

	<1 2 4>
	

	<1 2 5>
	1

	<1 3 4>
	

	<1 3 5>
	1

	<1 4 5>
	1

	<2 3 4>
	


       C3 (L3)                           C4 (L4)

	4-Sequences
	Support

	<1 2 3 4>
	2

	<1 2 3 5>
	1

	<1 2 4 5>
	1

	<1 3 4 5>
	1


       (
       (
       (
          L5 = empty

4. Sequence Phase & Maximal Phase (Algorithm DynamicSome)

                    L2                              C4 (L4)

	2-Sequences
	Support
	End
	Start

	<1 2>
	2
	2
	1

	<1 3>
	3
	3
	1

	<1 4>
	2
	4
	1

	<1 5>
	2
	5
	1

	<2 3>
	2
	3
	2

	<2 4>
	2
	4
	2

	<3 4>
	2
	4
	3

	4-Sequences
	Support

	<1 2 3 4>
	2

	<1 2 3 5>
	1

	<1 2 4 5>
	1

	<1 3 4 5>
	1


       C6 = empty

C3 (L3)←L2
	3-Sequences
	Support

	<1 2 3>
	

	<1 2 4>
	

	<1 2 5>
	1

	<1 3 4>
	

	<1 3 5>
	1

	<1 4 5>
	1

	<2 3 4>
	


               C5 ← L4
               C5 = empty
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