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Abstract 
The aggregate functions are used in extraction features from groups of 

data. These functions are varied in nature of produced features that are 

represented by aggregated values. Our work in this paper is interested 

with discrete aggregate functions in order to evaluate the degree of 

closeness the result aggregated values from the source data. To achieve 

our aim, we use in this paper two discrete aggregate functions; one is 

conventional function and other is proposed one. 
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1. Introduction 
Transaction files contain huge data that are located in groups of records 

that are cooperated with other files in relational data base. The aggregate 

function plays an important role in summarizing the interested attribute in 

the groups and introduces one value that express set of values. 

Aggregation functions are categorized according to type of data in 

attribute. Continuous aggregate functions like MAX,MIN,MEAN are 

used with continuous values. While discrete values, special aggregate 

function such as MODE is the conventional function is used. This paper 

will produce in section two, some background about the aggregate 

function in relational data mining that care with the power of features that 

are extracted from groups of records. Section three; we introduce the 

algorithms of two specified functions through method description. The 

practical work will be described in section four. At last, we explain the 

conclusion in section five. 

    

2. Aggregate and Relational Database 

The kinds of database are based on the organization of data that spread on 

one or more tables and access way to the component data in these tables.    

The relational model was formally introduced by Dr. E. F. Codd in 

1970[1] as a structure of relational databases and evolved since then. 

Conceptually, the data are organized as entities, relations and attributes. 

Entities are the principle data objects about which information are to be 



  

 

 

collected. Entities are usually recognizable concepts such as person, 

places, things, or event which have relevance to the database. An entity 

composed of set of attributes. Attributes are atomic components describe 

the entity of which they are associated. Attributes can be classified as 

identifiers or descriptors.  

An entity can be associated with other entities through what are called 

relationships.  Typically, a relationship is indicated by a verb connecting 

two or more entities. The relationships are classified according to their 

connectivity and cardinality. The connectivity describes the mapping of 

associated entity instance in the relationship. The values of connectivity 

are "one" or "many". The cardinality is the actual number of related 

occurrences for each of two entities. 

The relational model in relational database introduce have rich 

informative in the associations, have. The relationships that associates 

between different tables with identified as one-many or many- many can 

add more features to be exploited in the dependence network using a 

suitable function that is called aggregate[2]. However, the aggregate 

functions are varied; the features are provided will be different. They are 

used in order to introduce a new value, describes multiple values. 

Aggregate functions are functions on sets of records. Given a set of 

records and some instance of an aggregate function, a feature of the set 

which summarizes the set is computed. Then, aggregates are used to 

characterize the structural information that is stored in tables and 

associations between them. Consider two tables P and Q, linked by a one-

to-many association A. For each record in P, there are multiple records in 

Q, and A defines a grouping over Q. An aggregate function can now be 

used to describe each group by a single value. Because a single value is 

specified for every record in P, we can think of the aggregate as a virtual 

attribute of P[3]. As result, P will have additional attribute and can be 

searched for existences of its interaction with other attributes in P.   

 

3. Method Description 

Through the tracing of aggregation function, we found that more 

information may be loosed using unsuitable functions especially with the 

discrete attribute that have unrelated states values in contrast to the 

information exists in continuous attribute; where it can be abstracted 

successfully with aggregation function because each state in the set of 

objects can cooperate in producing the aggregated value for example, 

average is aggregate function is used for continuous values, it is obvious 



  

 

 

all the values in bag participate in producing the average value. While, 

the aggregate function that deal with discrete attribute like high frequency 

(mode) is concerned with the frequencies of the states inside the set of 

related objects and produces the aggregated value which represents the 

highest frequency in the set of related objects; this can forbid other states 

to be represented through the aggregate values in spite of the possibility 

of hidden states importance from the significantly. We refer to this 

aggregate function as conventional function and its algorithm is listed in 

Figure(1.a).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Input: Database (D) organized in Transaction table(X) consists of groups of 

records (Di) with specific attribute(X.A) to be aggregated 

Output: Aggregate value for each group of instances of X.A 

(a) Algorithm 1 (Conventional Function) 

1- For i=1 to m (m number of groups) execute step(2-4) 

      2- Compute frequency(j), j {states of (X.A)  in X}: 

3-Search for the largest frequency from set of frequencies of states of 

(X.A) 

4- Let freq(k) is the largets frequency  

     So k is the state value is the aggregated value to represent Di for 

attribute X.A 

(b) Algorithm 2 (Proposed Function) 

1- Compute frequency(j) of each state j  {states of X.A} 

2- For i=1 to m (m number of  groups Di) execute step(3-5) 

3- For each state j :  Compute Distribution Dis as: 

a- Frequency(j)  in Dom(Di) 

          b- Disij=frequency(j) in (D)/frequency(j) in (Di) 

4- Pick the state that has the higher Dis to represent the aggregated value of 

X.A in Di. 

 

 

 

Figure(1) algorithms .(a) algorithm for  Conventional aggregate 

function. (b) algorithm for Proposed aggregate function 



  

 

 

The other proposed aggregate function exploits the significant 

frequency of states that are more important in the scarce and attempt to 

rise out in aggregate step. The steps of algorithm to perform the propose 

function are listed in Figure (1.b). 

 

4. Practical Work 

Two algorithms in Figure(1) are executed on experimented data 

that are obtained from web site[4] that are contains relational data base 

related with financial data and shown in Figure (2). 

 

 

  

Multiple tables are related in relational data base in Figure(2); the 

interested table is “Transactions” that is related with “Account” table with 

cardinality “many” to “one”. The records in “ Transactions” are groubed 

according to number of records in “Account”. The number of records in 

“Transactions” is about (1050000 records) and the number of records in 

“Account is about (4500 records), therefore the records in “Transactions” 

are grouped into (4500) groups. We aim to conclude for specific attribute 

in “Transactions” single value to face the number of records in 

“Account”. Five attributes in “Transactions” are to be aggregated; 

“Date”, “Type”, “Operation”, “Symbol_k”, and “Bank_to”. We apply 

two algorithm in Figure(2) and then compute the Disparity of resulted 

value with the original data source in “Transaction” as : 

Figure(2) Experimented Data 
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Wher k is the number of states of aggregated attribute 

The expected value is computed from frequency of states value in 

original table as: 

expected_value(i)=(frequency(i) /total record)*number of groups.(i) 

refers to state of specific attribute.  

Figure (3) shows some of results that is specified with “Type” attribute. 

The frequencies of “Type” states(PRIJEM,VYDAG,VYBER)  in source 

data in “Transactions are shown in Figure(3.a). After the data are 

aggregated according to conventional aggregated function, the resulted 

states values are shown in Figure(3.a). While Figure(3.c) describes the 

results of proposed aggregate function on “Type”. It is obvious from 

these results in Figure(3.b), the aggregate step hides one of “Type” states 

that is known “VYBER” because it has less frequencies while the 

proposed aggregate function rise this state as shown in Figure (3.c).  

In addition we can see more results that explain the activity of each 

function on rest of attributes after we computed the disparity of each 

states to each attribute and collected them in Figure(4); series (2) 

represent the disparity of aggregated states from conventional function, 

series (1) refers to disparity of aggregated states from proposed function. 

Also, we can see the low disparity is achieved with series (1) for the most 

of  attributes, while the high disparity come from using conventional 

function that is shown by series (2). 
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Figure(3) Results of “Type” Attribute. 
(a) refers to frequencies of original states values (b) refers to frequencies of resulted 

aggregated values from conventional function. (c) refers to frequencies of resulted 

states values from proposed function 



  

 

 

 

 

 

 

 

 

5. Conclusion 

 The results, we obtained from our work approve that we must give 

some attention to using aggregate functions especially with discrete 

attributes and no function can be standard. There is some work to inspect 

to suitable one for each domain because we see not all attributes achieve 

the best disparity for proposed function, we notice attribute “Bank_to” 

has higher disparity value from proposed function than conventional 

function. The reason for this contrast is according to its data domain. 

 

 

 

 
Disparity of aggregate values from expected 

values For Transaction Attributes
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Figure(4) Disparity of resulted states frequencies in face with 

expected values. 
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 تشتت القيم الناتجة من دوال التلخيص

 

 

 الملخص
تستخدم دوال التلخيص في استخراج ملامح معينة تميز مجموعات من البيانات. وتختلف هذه 

الدوال تبعا لطبيعة الملامح المستخرجة والتي تمثلها القيم المنتجة. هذا البحث يهتم بتقييم مدى 

ة للدوال المنقطعة. وتطلب تنفيذ الجانب العملي في هذا قرب القيم المنتجة من القيم الأصلية بالنسب

البحث استخدام دوال التلخيص المنقطعة والتي هي إحداها دالة سميت بالدالة التقليدية والأخرى 

 هي مقترحة من الباحث.

   

 


