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ABSTRACT 

 
ARTICLE INFO 

In association rule mining, an itemset is a set of items, and each itemset represents a 

particular transaction. For example, in e-commerce application, an itemset represents 

a set of items that a customer buy in one transaction. Frequent Itemset Mining (FIM) 

is a popular data mining task that is essential to a wide range of applications. Given a 

transactional database, FIM consists of discovering frequent itemsets .i.e. groups of 

items (itemsets) appearing frequently in transactions. However, an important 

limitation of FIM is that it assumes that each item cannot appear more than once in 

each transaction and that all items have the same importance (weight, unit profit or 

value). To address these issues, the problem of High-Utility Itemset Mining (HUIM) 

has been defined. As opposed to FIM, HUI  considers the case where items can appear 

more than once in each transaction and where each item has a weight (e.g. unit 

profit). Therefore, it can be used to discover itemsets having a high-utility (e.g. high 

profit), that is High-Utility Itemsets. An itemset is called high utility itemset (HUI) if 

its utility is no less than a user-specified minimum utility threshold min_util. 

Discovering high-utility itemsets in transaction databases is a popular data mining 

task. A limitation of traditional algorithms is that a huge amount of high-utility 

itemsets may be presented to the user. To provide a concise and lossless 

representation of results to the user, the concept of closed high-utility itemsets was 

proposed. 
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I. INTRODUCTION 

Mining frequent itemsets from a transaction database refers 

to the discovery of the itemsets which frequently appear 

together in the transactions. The main objective of Utility 

Mining is to identify the itemsets with highest utilities above 

a user-specified threshold, by considering profit, quantity, 

cost or other user preferences. If the support of an itemset 

exceeds a user-specified minimum support threshold, the 

itemset is considered as frequent. Most frequent itemset 

mining algorithms employ the downward closure property 

of itemsets. However, the unit profits and purchased 

quantities of items are not considered in the framework of 

frequent itemset mining. The basic meaning of utility is the 

interestedness/ importance/profitability of items to the users. 

Traditional FIM algorithms do not consider information 

about the purchase quantities of items and unit profits of 

items. Thus, FIM algorithms would discard this information 

and only find frequent itemsets, rather than finding those 

yielding a high profit. As a result, many uninteresting 

frequent itemsets generating a low profit may be discovered, 

and many rare itemsets generating a high profit may be 

missed. To address this issue, the problem of High-Utility 

Itemset Mining (HUIM) has been defined. As opposed to 

FIM, HUIM considers the case where items can appear 

more than once in each transaction and where each item has 

a weight (e.g. unit profit). The goal of HUIM is to discover 

itemsets having a high-utility (a high importance, such as a 

high profit), that is High-Utility Itemsets.  

High-utility itemset mining has emerged as an important 

research topic in data mining in recent years, and has 

inspired several other important data mining tasks such as 

high-utility sequential pattern mining. Beside market basket 

analysis, HUIM and its variations have a wide range of 

applications such as mobile commerce, click stream analysis, 

biomedicine and cross-marketing . 

   Several algorithms have been proposed for HUIM. 

However, an important limitation of traditional HUIM 
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algorithms is that they often produce a huge amount of high-

utility itemsets. Hence, it can be very time consuming for 

users to analyze the output of these algorithms. Moreover, 

this makes HUIM algorithms suffer from long execution 

times and even fail to run due to huge memory consumption 

or lack of storage space. To address this issue, it was 

recently proposed to mine a concise and lossless 

representation of all HUIs named closed high-utility 

itemsets (CHUIs). The concept of CHUI extends the 

concept of closed patterns  from FIM. A CHUI is a HUI 

having no proper supersets that are HUIs and appear in the 

same number of transactions. This latter representation is 

interesting since it is lossless (it allows deriving all HUIs). 

Furthermore, it is also meaningful for real applications since 

it only discovers the largest HUIs that are common to 

groups of customers. 

 

II. LITERATURE SURVEY 

 

Two-Phase (Liu et al., 2005) is an algorithm for 

discovering high-utility itemsets in a transaction database 

containing utility information. High utility itemset mining 

has several applications such as discovering groups of items 

in transactions of a store that generate the most profit. A 

database containing utility information is a database where 

items can have quantities and a unit price. Although these 

algorithms are often presented in the context of market 

basket analysis, there exist other applications. High utility 

itemset mining is a much more difficult problem than 

frequent itemset mining. Therefore, algorithms for high-

utility itemset mining are generally slower than frequent 

itemset mining algorithms. The Two-Phase algorithm is an 

important algorithm because it introduced the concept of 

mining high utility itemset by using two phases by first 

overestimating the utility of itemsets in phase I and then 

calculating their exact utility in phase II. However, there are 

now some more efficient algorithms. For efficiency, it is 

recommended to use a more efficient algorithm such as 

EFIM  and is one of the most efficient algorithm for this 

problem. 

 

IHUP (Ahmed et al., TKDE 2009) is an algorithm for 

discovering high-utility itemsets in a transaction database 

containing utility information. Note that the original IHUP 

algorithm is designed to be incremental. In this 

implementation of IHUP can only be run in batch mode. 

Also note that more efficient algorithm have been recently 

proposed such as FHM (2014) and HUI-Miner (2012). 

These latter algorithms outperforms IHUP by more than an 

order of magnitude. High utility itemset mining is a more 

difficult problem than frequent itemset mining. Therefore, 

high-utility itemset mining algorithms are generally slower 

than frequent itemset mining algorithms. The IHUP (2009) 

algorithm was the fastest algorithm for high-utility itemset 

mining in 2009. However, more efficient algorithm have 

been recently proposed. UPGrowth (2010) is an improved 

version of IHUP. The HUI-Miner (2012) algorithm 

outperforms UPGrowth (2009) by more than an order of 

magnitude, and more recently the FHM algorithm (2014) 

was shown to be up to six times faster than HUI-Miner. 

More recently, the EFIM algorithm (2015) was proposed 

and was shown to outperform IHUP, and other recent 

algorithms such as FHM (2014), HUI-Miner (2012), HUP-

Miner (2014). 

 

UP-Growth (Tseng et al., KDD 2010) is an algorithm for 

discovering high-utility itemsets in a transaction database 

containing utility information. UP-Growth+ (Tseng et al., 

KDD 2012) is an improved version. Those two algorithms 

are important algorithms because they introduce some 

interesting ideas. However, recently some more efficient 

algorithms have been proposed such as FHM (2014) and 

HUI-Miner (2012). These latter algorithms were shown to 

be more than 100 times faster than UP-Growth+ in some 

cases. High utility itemset mining is a more difficult 

problem than frequent itemset mining. Therefore, high-

utility itemset mining algorithms are generally slower than 

frequent itemset mining algorithms. The UP-Growth (2010) 

algorithm was the fastest algorithm for high-utility itemset 

mining in 2010. However, more efficient algorithm have 

been proposed. The HUI-Miner (2012) was shown to be up 

to 100 times faster than UP-Growth, and more recently the 

FHM algorithm (2014) was shown to be up to six times 

faster than HUI-Miner. More recently, the EFIM algorithm 

(2015) was proposed and was shown to outperform 

UPGrowth+ and other recent algorithms such as FHM 

(2014), HUI-Miner (2012), HUP-Miner (2014). 

 

FHM (Fournier-Viger et al., ISMIS 2014) is an algorithm 

for discovering high-utility itemsets in a transaction 

database containing utility information. High utility itemset 

mining has several applications such as discovering groups 

of items in transactions of a store that generate the most 

profit. A database containing utility information is a 

database where items can have quantities and a unit price. 

Although these algorithms are often presented in the context 

of market basket analysis, there exist other applications. 

High utility itemset mining is a more difficult problem 

than frequent itemset mining. Therefore, high-utility itemset 

mining algorithms are generally slower than frequent 

itemset mining algorithms. The FHM algorithm was 

shown to be up to six times faster than HUI-Miner (also 

included in SPMF), especially for sparse datasets (see the 

performance section of the website for a comparison). But 

the EFIM algorithm greatly outperforms FHM. 

 

HUP-Miner (Krishnamoorthy, 2014) is an extension of 

the HUI-Miner algorithm (Liu & Qu, CIKM 2012) for 

discovering high-utility itemsets in a transaction database 

containing utility information. It introduces the idea of 

partitioning the database and another pruning strategy 

named LA-prune. A drawback of HUP-Miner is that the 

user needs to set an additional parameter, which is the 

number of partitions. Moreover, according to our 

experiments, HUP-Miner is faster than HUI-Miner but 

slower than FHM. High utility itemset mining has several 

applications such as discovering groups of items in 

transactions of a store that generate the most profit. A 

database containing utility information is a database where 

items can have quantities and a unit price. Although these 

algorithms are often presented in the context of market 

basket analysis, there exist other applications. High utility 

itemset mining is a more difficult problem than frequent 

itemset mining. Therefore, high-utility itemset mining 

http://www.philippe-fournier-viger.com/spmf/two-phase-high-utility2005.pdf
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algorithms are generally slower than frequent itemset 

mining algorithms. The HUI-Miner algorithm was reported 

as one of the most efficient algorithm for high utility 

itemset mining. HUP-Miner is an extension of HUI-Miner, 

just like FHM. These two latter are faster than HUI-Miner. 

However, HUP-Miner introduce a new parameter which is 

the number of partitions. In our experiment, FHM is faster 

than HUP-Miner. 

 

CHUI-Miner (Wu et al., 2014) is an algorithm for 

discovering closed high-utility itemsets in a transaction 

database containing utility information. There has been 

many work on the topic of high-utility itemset mining. A 

limitation of many high-utility itemset mining algorithms 

is that they generate too much itemsets as output. The 

CHUI-Miner algorithm was designed to discover only the 

high-utility itemsets that are closed. The concept of closed 

itemset was previously introduced in frequent itemset 

mining. An itemset is closed if it has no subset having the 

same support (frequency) in the database. In terms of 

application to transaction database, the concept of closed 

itemset can be understood as any itemset that is the largest 

set of items bought in common by a given set of customers. 

It provides a more details about the motivation for mining 

closed high-utility itemsets. High utility itemset mining is 

a more difficult problem than frequent itemset mining. 

Therefore, high-utility itemset mining algorithms are 

generally slower than frequent itemset mining algorithms. 

The CHUI-Miner algorithm was proposed in 2015 to 

discover only the high-utility itemsets that are closed 

itemset. It is generally faster than discovering all high-utility 

itemsets. Thus, this algorithm can in some cases outperform 

algorithms such as FHM and HUI-Miner, who discover all 

high-utility itemsets. The CHUI-Miner algorithm is an 

improved version of the CHUD algorithm published in the 

proceedings of the ICDM 2011 conference. 

 

EFIM (Zida et al., 2015) is an algorithm for discovering 

high-utility itemsets in a transaction database containing 

utility information. High utility itemset mining has several 

applications such as discovering groups of items in 

transactions of a store that generate the most profit. A 

database containing utility information is a database where 

items can have quantities and a unit price. Although these 

algorithms are often presented in the context of market 

basket analysis, there exist other applications. High utility 

itemset mining is a more difficult problem than frequent 

itemset mining. Therefore, high-utility itemset mining 

algorithms are generally slower than frequent itemset 

mining algorithms. The EFIM algorithm was shown to be 

up to two orders of magnitude faster than the previous 

state-of-the-art algorithm FHM, HUI-Miner, d2HUP, 

UPGrowth+ (also included in SPMF), and consumes up to 

four times less. 

 

For evaluation purpose all type of datasets such as both 

synthetical and real time dataset can be used. For our system 

datasets that is going to be used are foodmart which is 

obtained from microsoft foodMart 2000 and chainstore 

dataset obtained from NU-Mine-Bench 2.0. Other than this 

various other datasets can be used such as Mushroom, chess 

and accident. Characteristics of all these datasets are given 

table I. 

 

III. SYSTEM REQUIREMENTS 

For developing a system that is capable of calculating 

high utility itemset if transaction with their profits are given, 

has some minimum hardware and software requirements . 

 

a. Hardware requirement: 

  Processor- Intel Quad core,i3,i5 and above. 

 Architecture- 32 bit. 

 RAM- 2 GB. 

 Hard disk- 500 GB. 

 

b. Software requirement: 

 Operating System- 32bits 

windows(7,8)/linux(fedora, ubunto). 

 Platform- eclipse. 

 Language- Java. 

 

IV. CONCLUSION 

 
An efficient approach for mining high utility closed 

itemset could be using support_count consideration. It relies 

on two new upper-bounds named sub-tree utility and local 

utility, and an array-based utility counting approach named 

Fast Utility Counting. Moreover, to reduce the cost of 

database scans, Closed HUI proposes two efficient 

techniques named High-utility Database Projection and 

High-utility Transaction Merging. Lastly, to discover only 

closed HUIs, three mechanisms are proposed: (1) forward 

closure checking, (2) backward closure checking, and (3) 

closure jumping. Datasets for evaluating experimental result 

would be both synthetical and real. For synthetical foodmart, 

mushrom and chess dataset will be used 
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