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Introduction : Action Rule

An action rule/Ras & Wieczorkowska, PKDD 2000/ 

is a rule extracted from an information system that 

describes a possible transition of objects from one state to 

another  with respect to a distinguished attribute called a 

decision attribute

            A     B     D

        a1   b2  d1

  a2   b2

        a2   b2  d2

Information System

Values of attributes 

can be changed

Assumption:

- attributes are partitioned into  

stable and flexible



Introduction : Action Rule

Action rule is defined as a term 

            A     B     D

        a1   b2  d1

  a2   b2

        a2   b2  d2

Information System

conjunction of fixed condition 

features shared by both groups 

proposed changes in values 

of flexible features 

desired effect of the action

[( )̴  (̜ )̝] (̿ )̳



Rules discovered: 

r1 = [             (b, P) (d, L)]

r2 = [(a, 2) (b, S) (d, H)]

Decision Table

Action rule:

[(a, 2) (b, P S)](x) [(d, L H)](x)

Example

X a b c d

x1 0 S 0 L

x2 0 R 1 L

x3 0 S 1 L

x4 0 R 1 L

x5 2 P 2 L

x6 2 P 2 L

x7 2 S 2 H

{ a, c} - stable attributes, 

{b, d} - flexible attributes,

d - decision attribute. 



Application domain: Customer Attrition

É On average, most US corporations lose half of their customers 

every five years (Rombel, 2001). 

É Longer a customer stays with the organization, the more 

profitable he or she becomes (Pauline, 2000; Hanseman, 2004).

É The cost of attracting new customers is five to ten times 

more than retaining existing ones.  

É About 14% to 17% of the accounts are closed for reasons 

that can be controlled like price or service (Lunt, 1993).

Action:

Reducing the outflow of the customers by 5% can double

a typical companyôs profit (Rombel, 2001).

Facts:





Methods for Action Rules Extraction:

1]  Rule-based

Prior extraction of classification rules is needed

Example ïDEAR /Tsay & Ras, tree-based strategy/

2]  Object-based 

Action rules are extracted directly from DB 

Example ïARED /similar to Apriori/

Ref 1: "Action rules discovery: System DEAR2, method and experiments", 

L.-S. Tsay, Z.W. Ras, Journal of Experimental and Theoretical Artificial Intelligence, 

Taylor & Francis, Vol. 17, No. 1 -2, 2005, 119-128 

Ref 2: "Association Action Rules", Z.W. Ras, A. Dardzinska, L.-S. Tsay, H. Wasyluk,

IEEE/ICDM Workshop on Mining Complex Data (MCD 2008), Pisa, Italy, 

ICDM Workshops Proceedings, IEEE Computer Society, 2008, 283-290



a b c e f d

2 1 1 7 8 1

2 5 4 6 8 1

1 1 4 9 4 2

1 4 5 8 7 2

2 1 5 2 8 3

2 1 4 2 8 3

1 2 4 7 1 2

2 1 1 6 8 1

3 2 4 6 8 2

3 3 5 7 4 2

3 3 5 6 2 3

2 5 4 6 8 3

b c e f d

1 1 7 8 1

5 4 6 8 1

1 5 2 8 3

1 4 2 8 3

1 1 6 8 1

5 4 6 8 3

b c e f d

2 4 6 8 2

3 5 7 4 2

3 5 6 2 3

Splitting the node using the stable attribute

Dom(a) = {1,2,3}  & Dom(b) = {1,2,3,4,5}

All objects have the same 

decision value, so this sub -

table is not analyzed any 

further

None of the objects contain the 

desired class ò1ó, so this sub-

table stops splitting any further

a = 1

a = 2

a = 3

b c e f d

1 9 4 4 2

4 5 8 7 2

2 4 7 1 2

c e d

1 7 1

5 2 3

4 2 3

1 6 1

c e d

4 6 1

4 6 3

b = 1 b = 5

All the flexible values are the 

same for both objects , 

therefore this sub -table is not 

analyzed any further

Partition decision table S
Stable:{ a, b}

Flexible: {c, e, f}

Reclassification direction:

2Ą 1 or 3 Ą1

All objects have the 

same value 8 for 

attribute f, so it is 

crossed out from the 

sub-table ( this condition 

is used for stable 

attributes as well)

T1

T2

T3

T4

T5

Action Rules Discovery (Preprocessing)



Set of rules R with supporting objects

(d, H)-tree T1

(d, L)-tree T2
Objects a b c d

x1, x2, x3, x4 0 L

x1, x3 0 L

x2, x4 2 L

x2, x4 1 L

x5, x6 3 L

x7, x8 2 1 H

x7, x8 1 2 H

Objects a b c

x1, x2, x3, x4 0

x1, x3 0

x2, x4 2

x2, x4 1

x5, x6 3

Objects b c

x1,  x3 0

x2, x4 2

x2,  x4 1

x5, x6 3

Objects b

x2, x4 2

x5, x6 3

c = 1c = ? c = 0

Objects b c

x1, x2, x3, x4

Objects b

x1,  x3

a = 0

Objects b

x2, x4

a = ?

Objects a b c

x7, x8 2 1

x7, x8 1 2

Objects b c

x7, x8 1

a = 2

Objects b c

x7, x8 1 2

a = ?

Stable Attribute: { a, c}

Flexible Attribute: b

Decision Attribute: d

T1 T2

T3

T4

(T3, T1) : (a = 2) (b, 2 1) ( d, L H)

(a = 2) (b, 3 1) ( d, L H)

Objects b

x7, x8 1

c = ? c = 2

Objects b

x7, x8 1

c = ?

Objects b

x1, x2, x3, x4

T5

T6

DEAR - Rule-Based Action Rules Discovery



AREDðObject Based 

Action Rule Discovery

X a   b c d

x1 a1 b1 c1 d1

x2 a2 b1 c2 d1

x3 a2 b2 c2 d1

x4 a2 b1 c1 d1

x5 a2 b3 c2 d1

x6 a1 b1 c2 d2

x7 a1 b2 c2 d1

x8 a1 b2 c1 d3

(a, a1  �: a1)    (a,a1)

(a, a2  �: a2)    (a,a2)

(b, b 1  �: b1)

(b, b 2  �: b2) 

�«�«�«����
(d, d 1  �: d1)

(d, d 2  �: d2)

Decision System S
atomic action terms

r=[(a, a2 �: a2)*(b, b1 �: b1)] �: (d, d1 �: d1)

(w, w) (Y, Y ) �: (w,w) (Z, Z)

action rule

Support:

Confidence:

Y = {x 2, x 4}

Z = {x 1,x 2,x 3,x 4,x 5,x 7}

sup(r) = 2

conf(r) = 2/2 = 1


