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ABSTRACT 
In Frequent Itemset Mining each item in transaction is 

represented by a binary value means 1 for present and 0 for 

absent. But There are several other parameter are also important 

like quantity, price or and profit of each item. Quantity, price or 

and profit these parameter are important in retail markets to find 

high utility itemset. High utility item set are those items which 

have utility value larger than a user specified value of minimum 

utility. The basic meaning of utility is the profitability of items 

to the users. However, quantity is significant for addressing real 

world decision problems that require maximizing the utility in 

an organization. For making business customer relationship 

management in retail markets customer base is the prime 

objective [17,20]. Data mining techniques are nowadays used to 

predict buying behavior of customers by analyzing transactional 

data. This paper introduces effective customer classification in 

retail marketing by using transactional utility value. This helps 

the business man to find those customers which contribute 

maximum profit to the overall transaction scenario 
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1. INTORDUCTION 
Utility-based data mining is a new research area Interested in all 

types of utility factors in data mining processes. A retail 

business may be interested in identifying its most valuable 

customers i.e. who contribute a major fraction of overall 

company profit [1,2,4,5] 

2.1 Transactional Dataset 
 A transactional dataset is a collection of transactions where 

each transaction is a record of items. Let I be a set of quantities 

of items I={i1, i2, i3,… , im}and D be a set of transactions 

{T1,T2,…,Tn} with items, where each item i∈I ). Each 

transaction in D is assigned a transaction identifier (TID) and 

customer identifier (CID) 

2.2 Internal Utility 
The internal utility value of item ip in a transaction Tq, denoted 

o(ip, Tq) is the value of an item ip in a transaction Tq . The 

internal utility reflects the occurrence of the item in a 

transaction database. The set of utilities is defined as U={u1, u2, 

u3,… , uk} .  

2.3 External Utility 
 The external utility value of an item is a numerical value s(ip) 

associated with an item ip such that s(ip )=u(ip), where u is a 

utility function assigning utility values according to user 

preferences. 

 

 

2.4 Transaction Utility 
The transaction utility value of a transaction, denoted as U(Tq) 

is the sum of utility values of all items in a transaction Tq . The 

transaction utility reflects the utility of items in a transaction 

database [23,26]. 

2. RELATED WORK  
In 2004 Hong Yao, Howard J. Hamilton, and Cory J. Butz 

Department of Computer Science proposed “A Foundational 

Approach to Mining Itemset Utilities from Databases”. This 

paper analyzes the utility relationships among itemsets, and also 

identified the utility bound property and the support bound 

property. In this paper Hong Yao, Howard defined the 

mathematical model of utility mining based on these properties. 

This model is also known as Mining using Expected Utility 

(MEU)[2,18,19]. 

In 2005 Ying Liu Wei-keng Liao Alok Choudhary  Proposed  

“A Fast High Utility Itemsets Mining Algorithm” to address the 

drawbacks in MEU, they proposed a novel Two-Phase 

algorithm that can highly effectively prune candidate itemsets 

and simplify the calculation of utility. The proposed algorithm 

substantially reduces the search space and the memory cost and 

requires less computation. one database scan is performed to 

filter out the high transaction-weighted utilization itemsets that 

are indeed low utility itemsets[3,6,16].  

In 2007 Alva Erwin, Raj P. Gopalan, N.R. Achuthan proposed 

“A Bottom-Up Projection Based Algorithm for Mining High 

Utility Itemsets “. Proposed CTU-PRO approach mines high 

utility itemsets by bottom up traversal and also compressed 

utility pattern (CUP) tree. The proposed methods mine complete 

set of high utility itemsets from sparse and also form relatively 

dense datasets with short or long high utility patterns. The data 

structure and algorithm extend the pattern growth approach, [7, 

9,10, 25].  

In 2009 Chowdhury Farhan Ahmed, Syed Khairuzzaman 

Tanbeer, Byeong-Soo Jeong, and Young-Koo Lee proposed 

“An Efficient Candidate Pruning Technique for High Utility 

Pattern Mining”. They proposed a novel tree-based candidate 

pruning technique to efficiently mine high utility patterns there 

are no need to generate   level-wise candidate. Proposed 

algorithm needs only three database scan and generate 

efficiently high utility pattern [8,12,15].  

In 2010 Vincent S. Tseng, Cheng-Wei Wu, Bai-En Shie, and 

Philip S. Yu proposed “ UP-Growth: An Efficient Algorithm  

for High Utility Itemset Mining“. They proposed an efficient 

algorithm and used a special data structure utility pattern growth 

tree (UP-Tree)   for mining high utility itemsets. UP-Tree data 

structure also efficiently prune candidate itemsets. In the 

proposed method candidate itemsets can be generated 

efficiently with only two scans of the database. Proposed 

method only reduces the number of candidates effectively but 
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also reduces execution time, especially when the database 

contains lots of long transactions [11, 12, 14]  

In 2011 S. Kannimuthu, Dr. K. Premalatha, S. Shankar 

proposed “iFUM - Improved Fast Utility Mining “. In paper 

they presented the improved version of FUM algorithm, iFUM 

for mining all High Utility Itemsets. In the proposed algorithm 

already computed the utility value for any of the subsets of a set 

and if any of the subset repeats itself as a later transaction, then 

it is not necessary to generate the subsets again[13,15,21,22]. 

In 2012   Adinarayanareddy B ,  O Srinivasa Rao,   MHM 

Krishna Prasad, proposed  “An Improved UP-Growth High 

Utility Itemset”. This paper presents modified algorithm aiming 

to reduce the execution time by effectively identifying high 

utility itemsets.[24] 

3. PSEUDO CODE 
Description    

D be a set of transactions {T1,T2,…,Tn} with items 

I be a set of quantities of items I={i1, i2, i3,… , im} 

TID Transaction identifier 

CID Customer identifier 

For each transaction T in database 

do begin 

 Set profit of each transaction in transactional utility table as 

   Transactional profit= utility (item i) * quantity (item i in t); 

        If(transactional profit<=$50 ) 

           Then low profit customer 

        Else  

             If (transactional profit >$50 AND transactional   

                    profit<=$100) 

             Then Medium profit customer 

            Else  

               If(transactional profit >$100) 

               Then High profit customer 

End 

4. ILLUSTRATE THROUGH AN 

EXAMPLE   
Consider a simple transactional database shown in table 1 

contain 10 different items. There are total 30 transactions. Each 

month contain ten transactions. In table 1 CID denotes customer 

ID and TID denotes Transaction ID. Customer ID is unique for 

every customer but Transaction ID is different for every 

transactions. Profit or utility value of each item is given in table 

2 
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Year CID TID A B C D E F G H I J 

 

 

 

 

 

JAN 

001 T1 2 2 2 0 0 1 3 0 2 0 

002 T2 1 0 1 1 1 0 0 0 0 3 

003 T3 0 3 2 0 0 0 0 0 2 0 

004 T4 1 3 0 2 1 3 0 3 0 4 

005 T5 0 1 0 0 1 0 1 0 1 0 

006 T6 0 2 0 0 0 0 0 1 0 0 

007 T7 0 0 0 0 0 0 0 0 1 0 

008 T8 1 0 1 1 1 0 0 0 3 0 

009 T9 1 0 1 0 2 4 0 2 0 0 

010 T10 2 3 1 1 1 0 0 0 5 0 

 

 

 

 

 

FEB 

004 T11 1 2 0 2 1 0 2 3 0 4 

002 T12 1 2 0 1 0 2 0 0 0 3 

001 T13 2 2 1 0 0 1 2 1 2 0 

006 T14 0 2 0 0 1 0 0 0 0 1, 

003 T15 2 2 1 0 1 2 0 0 1 0 

005 T16 1 1 0 1 0 0 1 0 1 0 

007 T17 1 0 1 0 0 1 0 0 0 I, 

009 T18 1 0 1 3 2 2 0 2 0 0 

008 T19 1 1 2 0 1 0 0 0 2 0 

010 T20 2 1 2 2 1 0 1 0 4 0 

 

 

 

 

 

MAR 

009 T21 2 0 2 1 0 1 2 1 0 2 

002 T22 0 2 1 1 1 0 1 0 0 1 

005 T23 1 0 1 1 0 0 0 0 1 1 

001 T24 1 3 0 2 2 0 2 2 0 1 

010 T25 2 0 3 1 2 0 2 0 1 2 

003 T26 2 0 1 0 1 1 0 1 0 1 

006 T27 1 0 2 0 0 2 0 0 0 0 

008 T28 1 0 2 0 1 0 0 1 2 0 

007 T29 0 1 1 0 1 1 0 0 0 0 

004 T30 2 0 3 1 2 0 1 3 2 0 

 

 

Table 1 Simple transactional database 
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                         Table 2 Profit table 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Transactional utility value of each customer can be calculated 

by the formula. Transactional utility= ∑(Item quantity*profit   

item)  

For example  

T1=2*6+2*8+2*9+0*10+0*12+1*7+3*15+0*19+2*16+0*13=1

30 

Table 4 show transactional utility value of each customer month 

wise.  Now suppose support threshold for low profit customer is 

less than $60, and for medium profit customer between $60 to 

$100 and for high profit customer more than $100  

Now from the table 4 it is easy to find that as per the given 

support threshold customer with CID 005, 006, and 007 are the 

low profit customer, customer with CID 002,003 and 008 are 

the medium profit customer, customer with CID 001,004,009 

and 010 are high profit customer. We use the three month data 

in which these customer are satisfy the given range.  

5. EXPERIMENTAL EVALUATION   
The proposed algorithms and existing algorithm are 

implemented using VB Dot net version 2010. SQL server used 

as a backend database source .All the experiments were 

performed on a i3 4M Cache, 2.50 GHz Intel PC machine with 

2 gigabyte main memory, running Microsoft Windows 7.To 

evaluate the performance Real life dataset is used.  5000, 10,000 

and 15,000 record form are taken from the super markets with 

50 different attribute (items). Maximum record 

length is 50 items and minimum record length is 2 items and 

average record length is 10 items 
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Item Profit 

A 6 

B 8 

C 9 

D 10 

E 12 

F 7 

G 15 

H 19 

I 16 

J 13 

Item JAN FEB MAR Total Frequency 

A 5 12 12 29 

B 14 13 6 33 

C 8 8 16 32 

D 5 9 7 21 

E 7 7 10 24 

F 8 8 5 21 

G 4 6 8 18 

H 6 6 8 20 

I 14 10 6 30 

J 7 9 8 24 

 CID TID Transaction Utility 

 

 

 

 

 

JAN 

001 T1 130 

002 T2 76 

003 T3 74 

004 T4 192 

005 T5 51 

006 T6 35 

007 T7 16 

008 T8 85 

009 T9 105 

010 T10 137 

 

 

 

 

 

FEB 

004 T11 201 

002 T12 88 

001 T13 125 

006 T14 41 

003 T15 81 

005 T16 56 

007 T17 34 

009 T18 121 

008 T19 76 

010 T20 149 

 

 

 

 

 

MAR 

009 T21 124 

002 T22 75 

005 T23 54 

001 T24 156 

010 T25 147 

003 T26 74 

006 T27 39 

008 T28 88 

007 T29 36 

004 T30 179 

S.N Customer Type Profit Rang (In dollar) 

1 Low Profit $0 to $50 

2 Medium Profit $51 to $100 

3 High Profit More Than $100  

Table 3 Frequency of each item year 

wise    

 

Table 4 transaction utility value of each 

customer    month wise  

Table 5 Profit rang for customer    
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6. CONCLUSION AND FUTURE WORK 
Form figure 1 it is clear that for every transactional data base 

there are low a, high and medium profit customer are exist. 

High profit customers are less as compared to medium and low 

profit customer   for a business man to establish a good business 

customer relationship it necessary to identify the most valuable 

customer because they contribute more profit as compared to 

other customer. This paper proposed a novel approach which 

mine all types of customers contribute in the profit.. In future 

we can enhance this approach to mine seasonal (winter, summer 

rainy and spring) pattern over transactional data stream.   
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