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Abstract — Mining negative itemset and association rules have always been interesting but challenging because of their high search 
space and complexity. Almost all the methods proposed for negative association rule mining finds negative itemset along with 
positive itemset. It is difficult to find meaningful association between items by defining various kinds of correlation constants along 
with the formal support confidence framework as not all the itemset are interesting. Regular itemset mining is another emerging 
area of knowledge discovery in databases which by its kind varies from traditional frequent itemset and association rule mining. So 
far there are several algorithms proposed successfully to find positive regular itemset but no algorithm exists to mine negative 
regular itemset.  Hence in this paper we are presenting an efficient NPRISM (Negative and Positive Regular Item Set Mining) 
algorithm to mine both positive and negative regular itemset. We opted for a vertical format in this algorithm in order to  improve 
the efficiency and for convenience. The experimental results show that our algorithm successfully finds all the positive and negative 
itemset by scanning the database only once. 
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I. INTRODUCTION  
  
Although finding infrequent patterns is very tough as the 

search space and complexity are very high resulting in much 
less number of algorithms proposed in this area of research, 
it is interesting and challenging. There is little variation   
among infrequent patterns, negative patterns and negative 
correlated patterns [3]. 

Frequent patterns run around the number of occurrences 
only and hence may not represent the distribution of items. 
Regular patterns on the other hand ensure almost equal 
distribution of itemset in the database. The minimum 
regularity threshold is used to ensure the presence of itemset 
throughout the database from the first to last transactions. 
Outliers are automatically eliminated in this process and no 
additional measures are required. Occurrence behavior 
(regularity) of itemset play a vital role rather than 
considering only occurrence frequency (support count).  

For example in market basket analysis it is useful to find 
a set of items appear in regular intervals rather than finding 
the number of times it appear. This is also useful in finding 
regular visits of web page etc. Compared to horizontal 
transactional database, vertical format is much more useful 
for effective utilization of both time and space. 

When there are large number of items, earlier technique 
of considering every item as symmetric binary variable[2] is 
not much suitable. 

The itemset which are regular but do not appear together 
any where in the database are considered as regular negative 
itemset. For example branded snacks verses local made food 
or soft drinks of two different brands and so on.  

Mining itemsets and association rules over huge 
databases generated by supermarkets, stock exchanges,  web 
applications, sensor networks, search engines etc is really 
very hard. Both positive and negative association rules play 
vital role in decision making. 

Here in this paper we present  NPRISM ( Negative and 
Positive ItemSet Mining) algorithm to discover all regular 
negative itemset as well as positive regular itemset in 
transactional databases using vertical format. Though the 
process is complex, we tried to make our algorithms as 
simple as possible. Also the results are very interesting and 
useful. 

As the regular itemset follows downward closure 
property, all the itemset from size 1 to the maximum 
possible length could be found with this algorithm. This 
algorithm ensures that all the positive and negative regular 
itemset are found without missing and are added to result 
set.  
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The rest of the paper is organized as follows: related 
work about frequent patterns and regular patterns; Sample 
data table and evaluation; Algorithms; Acknowledgements 
conclusion and references.  
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II. RELATED WORK 
 

Frequent Patterns as well as infrequent patterns play 
important role in knowledge discovery databases. There are 
several algorithms right from the Apriori[1] proposed by 
Agarwal and Srikant, DHP, FP- growth and so on to find 
frequent patterns and there by association rules. Major 
disadvantage of Apriori is it requires multiple database 
scans in order to generate candidate sets which is prevailed 
in later algorithms. In FP-growth algorithm proposed by 
Han et. al[2] , a tree structure (FP-tree) is constructed and 
the nodes with frequent count less than the user defined 
threshold are pruned as they could not be part of itemset of 
higher number of items. 

Apriori algorithm works faster when the items are sorted 
in ascending order of their frequent count and in contrast 
FP- growth algorithm is efficient when they are arranged in 
descending order.    

Han et al proposed FP Tree and FP growth algorithm to 
mine frequent patterns 

Tanbeer [4] et al proposed RP Tree ( a tree structure to 
discover regular patterns) in 2008.  

In this approach the first database scan  is to find support 
and regularity of all item with length-1only. Another scan is 
required to construct RP-Tree based on FP- Tree 
construction method.  

This process is very much related to periodic and cyclic 
patterns. The backpropagation neural network can be used 
to classify the patterns [14].  
 
 

III. PROBLEM DEFINITION 
 

Let T = {t1, t2, t3 … tm} be m transactions constitutes the 
database DB. Each transaction t  T is of the form (TrId, S) 
where TrId stands for Transaction ID which is an integer 
and S is a set of items (pattern). All the items ik in 
transaction t belongs to the set of items of the database 
denoted by I={i1, i2, i3,…. in}. Let the number of item in 
database are n and total number of transactions present in 
the database are m=|DB|. Hance 0< tk<=m for all tk. The 
pattern S= {ip, iq , … ir} is regular when the maximum 
regularity of this pattern is less than the user defined 
minimum regularity threshold min_reg. Two patterns S1 and 
S2 are negative regular Itemset, iff they are regular and TS1 
 TS2 ={}. 
 
 
IV. MINING POSITIVE AND NEGATIVE REGULAR ITEMSET 

 
In transactional database data is in the form TrId ( 

Transaction Id) i.e. a number and Itemset (items present in 
that transaction) as shown in the table1. In contrast vertical 
format consists of itemset wise transation Ids as in table2. 
Support count (number of occurrences of an item) is also 
present along with this data. Regularity is the difference 

between two consecutive transactions containing the item Ii. 
Regularity of the first and last occurrences say TrIdfirst and 
TrIdlast are calculated using boundary values 0 and m. ie 
TrIdfirst -0 and m- TrIdlast. Algorithm1 calculates the 
Maximum regularity (maximum value of regularities) by 
using these regularities.  

An user defined regularity threshold min_reg is used to 
decide whether the given item is regular. If MAX 
reg<min_reg then item is considered to be regular otherwise it 
is deleted from the database as this item cannot be part of 
regular Itemset  of any size(regular itemset follows 
downward closure property ie all the subsets of regular 
itemset must be regular). Thus pruning is done 
simultaneously as and when an itemset is not regular 
immediately it is deleted from the database which increases 
the efficiency of the algorithm.  

After finding the first regular itemset, algorithm 
proceeds with the next item and so on till it finds the next 
regular itemset. Using the UNION of TrIds of these two 
regular itemsets regularity of new itemset is verified and if it 
is regular, the combination becomes new itemset and is 
added to the result set as well as vertical database (VDB). 

TABLE I.  TRANSACTIONAL DATABASE 

TrId ItemSet 

1 I1 I3 I4 I5 I9 I10 I14 

2 I4 I5 I6 I10 

3 I2 I3 I7 I13 I14 

4 I5 I8 I10 I11 

5 I1 I3 I5 I6 I9 

6 I4 I5 I6 

7 I2 I3 I7 I11 I12 I13 

8 I5 I8 I11 I12 I14 

9 I1 I3 I5 I8 I9 

10 I4 I5 I6 I10 

11 I2 I3 I7 I8 I13 I14 

12 I5 I8 I11 

13 I1 I3 I5 I9 I11 

14 I4 I5 I6 I14 

15 I2 I3 I6 I7 I12 I13 

16 I5 I8 I11 I12 I14 

17 I1 I3 I5 I6 I9 I10 

18 I4 I5 I6 I12 I14 

19 I2 I3 I4 I7 I13 

20 I5 I8 I11 I12 

21 I1 I3 I5 I9 I14 

 
Here Algorithm2 finds the INTERSECTION of TrIds of 

two regular itemset . If it is NULL then these two itemset 
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are negatively associated and is written in the result set 
Table3. By the time Algorithm processes the last itemset in 
the vertical database, only positive regular itemset of all 
sizes remains in the vertical database and negative regular 
itemset were found and written to the result set.  

TABLE II.  DATABASE 

TrId ItemSet Regularity MaxReg 

I1 1 5 9 13 17 21 1 4 4 4 4 4 

I2 3 7 11 15 19 3 4 4 4 4 2 4 

I3 1 3 5 7 9 11 13 15 17 19 21 1 2 2 2 2 2 2 2 2 2 2 2 

I4 1 2 6 10 14 18 19 1 1 4 4 4 4 4 2 2 4 

I5 1 5 9 13 17 21 1 4 4 4 4 4 4 

I6 2 5 6 10 14 15 17 18 2 3 1 4 4 1 2 1 3 4 

I7 3 7 11 15 19 3 4 4 4 4 2 4 

I8 4 8 9 11 12 16 20 4 4 1 2 1 4 4 1 4 

9 I1 I3 I5 I8 I9 1 4 4 4 4 4 4 

10 I4 I5 I6 I10 1 1 2 6 2 5 4 6 

11 I2 I3 I7 I8 I13 I14 4 3 1 4 1 4 4 1 4 

12 I5 I8 I11 7 1 7 1 2 2 1 7 

13 I1 I3 I5 I9 I11 3 4 4 4 2 4 

14 I4 I5 I6 I14 1 2 4 2 3 2 2 2 3 4 

15 I2 I3 I6 I7 I12 I13 2 2 2 2 2 2 2 2 2 2 1 2 

 
Algorithm Boolean Regularity (Ik, TrIdIk, min_reg) 
{   // TrIdIk

first and TrIdIk
last are the first and last transactions 

of Ik  
     Reg_First =TrIdIk

first-0;   
 if ( Reg_First> min_reg ) 
         return FALSE; 
     Reg_Last = m-TrIdIk

last; 
 if (Reg_Last > min_reg) 
         return FALSE; 
 
Reg_gen={}; 
for p= first+1 to last 
   Reg_gen = Reg_gen ∪ {TrIdIk 

p - TrIdIk
p-1}; 

 
 if (MAX{Reg_gen}> min_reg)  
        return FALSE 
 
return TRUE 
} 
Algorithm NPRISM() 
{ 
// To find first regular item  
 for k=1 to n  
  {         if  ( regularity( Ik, TrIdIk, min_reg )= = FALSE)  
                delete Ik 
           else 

           break; 
  } 
// To find remaining regular items 
for  j= k+1 to n  
{ 
  if  ( regularity( Ij, TrIdIj, min_reg )= = FALSE) 
        delete Ij; 
 else  
   { 
        PRISM(Ik,Ij); 
        NRI(ik,ij); 
     } 
} 
Algorithm PRISM(Ik,Ij)  

{   
    Ikj= Ik∪Ij ; 
    TrIdIkj = TrIdIk∪TrIdIj; 

  if  (regularity(Ikj, TrIdIkj, min_reg)= = FALSE)  
       delete Ikj ; 
  else  
       { 
              VDB= VDB ∪  { Ikj , TrIdIkj }; 
               n=n+1;    
       } 

} 
Algorithm NRI(Ik,Ij) 
{ 

if (Ikj  VDB)  
return; 
if (TrIdIk(TrIdIj) = = {} ) 
  NegItemSet=NegItemSet ∪Ikj ; 
else 
return ; 

} 
 

 

 

 

 

 

 

Figure 1.  NPRISM  fresults with TD100K. 

 
 

V. CONCLUSION 
 

The proposed algorithm works efficiently to find all the 
positive and negative regular itemset in order to obtain 
knowledge about the behavior of the itemset in the 
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transactional database. This knowledge can be used in many 
ways like how to arrange the items, promote the sales etc in 
the market basket analysis. Also this is useful in search 
engines, medical research and so on. This algorithm can be 
further extended with variable thresholds and tolerance 
thresholds in our future work. 
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