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Abstract— Since mining frequent patterns from transactional 

databases involves an exponential mining space and 

generates a huge number of patterns, efficient discovery of 

user interest based frequent pattern set becomes the first 

priority for mining algorithm. A frequent pattern can be said 

periodic frequent if it appears at a regular interval given by 

user in given database. The novel concept of mining 

frequent patterns from databases. It can be mine using an 

efficient tree based structure, called periodic frequent 

pattern tree, that captures the database contents in highly 

compact manner and enables a pattern growth mining 

techniques to generate the complete set of periodic-frequent 

patterns. 
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I. INTRODUCTION 

This survey paper includes brief knowledge about periodic 

patterns in data mining. Mining frequent patterns [1], [2], 

[3], [4] from transactional databases has been actively and 

widely studied in data mining and knowledge discovery 

techniques such as association rule, sequential pattern, 

classification, and clustering. Frequent pattern are an 

important class of regularities that exist in transactional 

database. In a retail market, among all frequently sold 

products, the user may be interested only on the regularly 

sold products compared to the rest. As an Example i) For 

improved web site design or web administration an 

administrator may be interested on the click sequences of 

heavily hit web pages. ii) In genetic data analysis the set of 

all genes that not only appear frequently but also co-occur at 

regular interval in DNA sequence may carry more 

significant information to scientists. iii) For stock market, 

the set of high stocks indices that rise periodically may be of 

special interest to companies and individuals. After 

observing that the occurrence periodicity plays an important 

role in discovering some interesting frequent patterns in a 

wide variety of application areas. It defines such a frequent 

pattern that appears maintaining a similar period/interval in 

a database as a periodic-frequent pattern [5]. 

II. LITERATURE SURVEY 

In this section of paper we discuss about the periodic 

frequent pattern mining in data mining. Initially there are 

different types of databases like as [2]: 

1) Transactional database: It stores the data depends upon 

regularities of transaction in daily shopping or daily 

purchase. Market basket analysis, Amazon activity, 

credit card purchase these all are actively related with 

transactional database. 

2) Sequential database: This database stores statistically 

relevant patterns between data analysis where the values 

are delivered in sequence. 

 
Fig. 1: Types of Pattern 

3) Temporal database: It depends upon regular time series 

data or stock market analysis. 

4) Spatial database: This database is having geometric 

space information, whether forecasting. 

5) Strings, streams & Graphs: These are the simple 

database for storing any type of data. 

As given in fig 1. The different types of pattern are 

useful for data mining. In the survey of periodic frequent 

pattern mining transaction database is used to mine 

interesting patterns based on interestingness of user. 

III. PATTERN MINING 

Pattern mining consists of using/developing data mining 

algorithms to discover interesting, unexpected and useful 

patterns in databases[2]. Pattern mining algorithms can be 

applied on various types of data such as transaction 

databases, sequence databases, streams, strings, spatial data, 

graphs, etc. Pattern mining algorithms can be designed to 

discover various types of patterns: frequent patterns, 

recurring patterns, subgraphs, associations, indirect 

associations, periodic patterns, quasi periodic 

patterns, sequential patterns[1]. 

IV. FREQUENT PATTERN MINING 

In data mining frequent patterns are most important criteria 

to Build association rule from the transactional database [6]. 

Association rule mining is divided in two steps.1) Find the 

frequent patterns and 2) generate association rules. There is 

many algorithms for finding frequent patterns. An 

association rule is an expression X → Y, where X is a set of 

items and Y is usually a single item. It means in the set of 

transactions, if all the items in X exist in a transaction, then 

Y is also in the transaction with a high probability or in 

other word It is a method of finding relationships of the 
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form x→y item sets that occur together in a database where 

X and Y are disjoint item sets [7]. Support and confidence 

are two key measures for association rule mining. The 

association rule point that the transactions that contain X, 

tend to contain Y support. Let I = {I1, I2 …Im} be a set of 

items. Let D, the task relevant data, be a set of database 

transactions where each transaction T is a set of items such 

that T C J. 

Support (A=>B) = P (AUB) 

Confidence (A=>B) = P (B/A) 

V. PERIODIC FREQUENT PATTERN MINING 

In given dataset if frequent pattern is occurring periodically, 

irregularly, or mostly at specific time intervals in a database. 

The class of frequent patterns that are occurring periodically 

within a database are known as periodic-frequent patterns 

[8]. Finding these patterns is a significant task with many 

real-world applications. A classic application to illustrate the 

usefulness of these pat- terns is market-basket analysis. It 

analyzes how regularly the set of items are being purchased 

by the customers. An example of a periodic-frequent pattern 

is: {Bat, Ball} [Support = 5%, periodicity = 1 hour]. The 

pattern says that 5% of the customers have periodically 

purchased the items ‘Bat’ and ‘Ball’ at least once in every 

hour. This predictive behavior of the customers’ purchases 

can facilitate the users in product recommendation and 

inventory management. 

Let us consider the transactional database of Table 

1 with ten transactions. The support of the patterns “e”, 

“ae”, “cd”, “ce”, “b”, and “de” in the database are 

respectively 8, 5, 5, 6, 5, and 5. That means all patterns 

repetitively occur in database as its support. 

Transaction Id Transaction 

1 a c d e 

2 a d e f 

3 a c e 

4 c d e 

5 a c e f 

6 b f 

7 b c d e 

8 b c d e 

9 a b c d 

10 a b e f 

Table 1: A Transactional Database 

 f   f F    f 

e e e e e  e e  e 

d d  d   d d d  

c  c c c  c c c  

     B b b b b 

a a a  a    a a 

1 2 3 4 5 6 7 8 9 10 
Timestamp (ts) 

Table 2: Temporal Occurrence of the Items in Table 1 

 Period of the pattern “de” is define as the set of 

transaction where pattern “de” appears in database [9]. 

 Periodicity of the pattern “de” is define as the maximum 

period from the total number of periods [10]. 

 
Occurrence of pattern 

Table 3: Periods of Pattern “de” in Transactional Database 

Periods of pattern “de”- Pde = (1, 1, 2, 3, 1, 2). 

Periodicity of pattern “de”- per (de)=max (1, 1, 2, 3, 1, 2) 

=3. 

If periodicity of this pattern is equal or greater than 

user specified maxperiodicity for frequent pattern than that 

pattern is called as a periodic frequent pattern. 

VI.  COMPARISON OF PERIODIC FREQUENT MINING 

TECHNIQUES 

Periodic frequent pattern mining is current research topic for 

data mining. For that many mining techniques are invested 

and from that we can compare with each other. The brief 

overview is given in Table 4. With the Techniques and that 

is reviewed from different literatures. There are many 

techniques with advantages and disadvantages as per the 

survey. 

Technique Advantage Disadvantage 

Periodic-

frequent 

Pattern 

tree[10] 

Efficient 

technique to mine 

periodic frequent 

pattern 

Require more search 

space 

MaxCPF- 

tree[11] 

Satisfy downward 

closure property 

and solve the 

problem for rare 

item 

Computational cost 

is high 

QPF-growth 

algorithm[12] 

Reduce the 

complexity of 

time and memory 

Do  not satisfy 

downward closure 

property 

Computationally 

expensive 

PFP-

Growth++  

algorithm[13] 

Provide greedy 

search method to 

prune non-

periodic frequent 

pattern 

Computational cost 

is very high 

PFP-

Growth++  

algorithm[14] 

Reduces the 

Computational 

cost without  

missing any useful 

knowledge 

No alternate way to 

reduce 

Computational cost. 

GPF algorithm 

[9] 

Search space 

reducing 

Not considering the 

noise so take more 

time. Then need to 

reduce time 

complexity. 

Table 4: Comparison of Techniques 
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VII. CONCLUSION 

This survey concludes that every pattern is not interesting. 

Some interesting patterns are frequent patterns and some of 

them are periodic patterns. If mined periodic patterns are 

frequent patterns than it can be periodic frequent patterns. 

All periodic frequent patterns are frequent patterns always 

but all frequent patterns are not always periodic frequent 

patterns. For periodic pattern mining support, periods and 

periodicity of pattern are plays a major role. But for periodic 

frequent pattern mining except those one other parameter is 

required and that is user defined maxperiodicity. If it is 

satisfied by the frequent pattern then that the pattern is 

called periodic frequent pattern. Other than the 

interestingness of a frequent pattern is its temporal 

occurrences in a database. That is whether a frequent pattern 

is occurring periodically, irregularly, or mostly at specific 

time intervals in database. This is useful survey to find 

periodic frequent patterns from all interesting patterns. 
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