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Abstract: Telecom is one of the first industry to embrace Data mining technology. Generally these
organizations have numerous customers. So organizations save this Data furthermore, consequently there is
generation of tremendous sum of data. This Data incorporates call-detail data, client data, furthermore,
system data. To handle this vast sum of Data furthermore, to find helpful Data from this Data the
programmed or semi programmed strategy should be utilized as it simplifies the work. Furthermore, the Data
Mining fits for this criteria. Therefore use of Data Mining innovation is must for Telecom companies. This
paper portrays how Data mining furthermore, its applications helps Telecom industry in various aspects.
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1. Introduction

The Telecom industry generates vast sum of data. These Data incorporates call-detail Data which portrays calling conduct of that
client furthermore, that Data traverse through the system that is nothing but system data. Furthermore, the clients who are
subscribed to organizations portrays the client data. So these vast sum of Data was needed to be handled consequently the concept
of Human based Expert frameworks came into existence. These frameworks helped to recognize the cheats furthermore, system
issues. But later it came to know that this is extremely time consuming system as it includes much of learning from Human experts.
Consequently this strategy was not utilized later. At that time the Data mining was new. Data Mining is search for the relationships
furthermore, global designs that exist in vast database but are hidden vast amounts of data. This relationship represents valuable
learning about the database, furthermore, the objects in the database. So Telecom organizations started to use this technology.
They were the first to embrace Data mining technology. But Telecom Data pose extremely intriguing issues for Data mining. The
first issue is Telecom Data might contain billions of records furthermore, amongst largest in world. The second one often raw Data
is not always suitable for Data mining. Furthermore, the last issue is concerned with the real time execution of Data mining
applications such as misrepresentation identification which requires learned protocol, rules to be connected in real-time. If we
bargain with these issues then the efficiency of Data mining will definitely increase. But if we just consider its usefulness then we
come to know that it is a fundamental tool for the industry.

2. Data Mining

Data Mining implies extricating learning hidden in vast volumes of data. It is a part of learning disco extremely process that offers
new way to look at data. Simply, identifying potentially helpful furthermore, understandable data. It is the progressed investigation
step of the Learning Disco extremely in database. The real Data mining task is the programmed or semi-programmed investigation
of vast quantities of Data to extricate previously unknown intriguing designs such as bunches of Data records (group analysis),
unusual records (anomaly detection) furthermore, dependencies (association rule mining). This usually includes utilizing database
methods such as spatial indexes. These designs can then be seen as a kind of summary of the input data, furthermore, might be
utilized in further investigation or, for example, in machine learning furthermore, predictive analytics. In straightforward terms it
employments machine learning, statistical furthermore, visualization methods to find furthermore, present the learning in a form
that is effortlessly comprehensible to humans. Typically in Telecom industry the Data mining process includes Client
segmentation, Profiling, Data Arrangement furthermore, Clustering. These assignments are discussed in this paper.

3. Need of Data Mining In Telecom
As Data is the base of Telecom so Data mining is utilized to perform operations on Data furthermore, get the wanted results. Some
of the reasons to use Data mining are as follows:
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3.1 To recognize cheats

Misrepresentation is extremely serious issue for Telecom companies, resulting in billions of dollars of lost

3.2 To retain clients

By applying Data mining apparent employments we can study furthermore, research on the customers' database which will help to
know how to bargain with our clients furthermore, how to satisfy them. In this way we can maintain good relations with the old
clients as well as get new ones.

3.3 To know the Clients

By studying the conduct of the clients we can better know them, what is their calling period, their likes, tastes, attitudes etc. This
will help to approach them in terms of marketing activity.

3.4 Products furthermore, administrations which yield highest sum of benefit

As it is extremely vast database, so it contains exchanges made by customers. That exchanges maybe of purchased product,
services. The study of these exchanges can give us statistics that which of my administrations furthermore, products are popular
that yield highest sum of profit.

3.5 Factors that impact clients to call more at certain times

By studying conduct of customers, we can come to know what are the factors that impact clients to call more at certain times.

4. Client Division Furthermore, Profiling

Client Division is the process of dividing clients into the homogeneous bunches according to their normal attributes. These
characteristics include their likes, habits, actions. Furthermore, Client profiling implies to portray the clients by their characteristics
like age, gender, economic conditions, income, culture etc. This Client division furthermore, profiling helps the Telecom
organizations to decide which marketing activities should be taken for specific portion furthermore, allocating the resources. Client
division process requires the learning of an expert. First of all the divisions are defined in advance then clients are divided over
these segmentations. Furthermore, then the profile for extremely client is determined with the help of client data. Now, to find the
relation between client profile furthermore, sections the SVM method can be used. SVM is a Data Mining method which stands for
Support Vector Machine [2]. SVM estimates portion of a client by his profile Data (age, gender, etc). So if the portion is estimated
based on client profile then we can effortlessly determine use conduct of that specific client profile.

In today's competition world to compete with other Telecom companies, it is extremely much essential to know about the clients
furthermore, their needs. Furthermore, Consequently Client Division furthermore, Profiling is important. Overall the goal of doing
all this is to predict the conduct of client utilizing all the Data we have. The profiling is the process done after the segmentation.
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Figure 4.1 Client Segmentation

In straightforward words, it is act of partitioning the client bunches as per their comparable characteristics. Client division helps us
to know about the conduct of the client like what is his usage, calling time, frequency of calling. This helps organizations to
approach furthermore, to have communication with clients so that their needs can be understood furthermore, marketing in this
way can be done effectively. Consequently more assets can be channeled effectively. But while doing the division some difficulties
arises like-

A.Non Applicable Data

Although company have vast sum of Data but if it is not applicable to need then it is useless. Consequently just the applicable Data
should be chosen.

B.Not Updating Data

Here we should understand furthermore, that division is continuous process furthermore, it should be redesigned frequently
whenever the new client gets added.

C.Over Division

While defining divisions care should taken that specific portion should not be too small that it will be troublesome to treat separate
segments.

4.2 Client Profiling
Client Profile is built on the basis of his individual Data such as age, gender, location.

It is done so as to reach the clients furthermore, serve them better. Too as per the needs like to offer/manufacture new item the
applicable profiles are selected. The essential characteristics of individual Data includes- « Age furthermore, Gender-Age
furthermore, gender of customers.

» Location- The geographic, national region of client .

» Economic conditions- Salary of a client or his family, Payment mode.
» Attitude- The attitude of client towards utilizing the item

» Lifestyle- Lifestyle of client as per he employments the service

» Knowledge- How marketing can be done for specific clients as per their learning
5. Types of Telecom Data

Before performing the Data mining process it is fundamental to understand furthermore, the Data i.e. what sort of Data it is. So
basically there are main three types of Data viz. Call-Detail data, System Data furthermore, Client data.

5.1 Call-Detail Data

Call-detail Data is a Data which contains details about when a call is placed, duration of call i.e. everything about the call.
Everyday vast numbers of calls are created so when call takes place on the system then a detailed Data about call is created
furthermore, is saved. That is nothing but call detail data. This Data incorporates location, call duration, call time, calls
originated/received, etc. That is it contains sufficient Data to portray essential characteristics of each call. The Data about each call
is spared in position of sequence of records in database. Then the summarization of all these records is done furthermore, real Data
mining process is connected to extricate helpful learning as per our needs.

However the call description includes:

e normal call duration
e % no-answer calls
o % calls to/from a different region code
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o % of weekday calls (Monday — Friday)

o % of daytime calls (9am — 5pm)

e normal # calls received per day

e normal # calls originated per day

e # unique region codes called amid P
From this, the Data graphs, histograms furthermore, tables are drawn. Furthermore, then these are analyzed furthermore, utilized
for knowing current status furthermore, future predictions.

’ . - - . ‘ L PREpL et e i4 |

Figure 5.1 Call Duration

b -
5
) ' y wi
o ¥ o geiled yo duy W

Figure 5.1 (a) Originated calls

For example, the above histograms appears the relationship between clients furthermore, calls. Fig. V.(a) appears call duration of
clients i.e. 25% of clients call for about 90-120 seconds. Fig. V.(b) gives Data about hormal number of calls created by customers.

The call detail records are too utilized to distinguish between Businesses furthermore, Residential calls. For example, the calls
made amid the time period from 9-4/5 pm demonstrates it is business customer. Furthermore, the calls which take place mostly at
evening time furthermore, on weekdays demonstrates a residential customer.

5.2 System Data

The Telecom system is extremely complex in nature. It consists of numerous elements furthermore, components. Sometimes a
blunder might occur in these equipment’s while being in network. So they create blunder furthermore, status messages.
Furthermore, these messages should be stored in database so as to support system management functions.

Suppose if specific component is down for some time or it is overloaded furthermore, if status messages indicating these problems
are stored then proper action can be taken to resolve them by analysis. But extremely time manual investigation is difficult. Hence,
Data mining innovation is utilized to recognize furthermore, resolve the system flaws by extricating Data from system data.
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Figure 5.2 System Architecture

5.3 Client Data

Table 5.3 Client data

Age <25 25-40 40-55 >55
25.2% 32.5% 36.9% 26.4%
Gender Male Female
58.2% 31.8%
Telephone Simple Basic Advanced
type 36.5% 38.7% 35.8%
Type of | Simple Advanced Expanded
Subscription | 36.9% 33.0% 30.1%
Company Small Intermediate  Big
size 31.5% 34.3% 34.2%
Living area | (big Small
city) 58.0%
42.%

The Telecom organizations have gigantic sum of customers. So Data about each of them needs to be maintained. Client Data
incorporates details about their individual Data like age, gender, salary furthermore, phone type, subscription type. Maintaining
this client Data essential so as to know profiles of customers. In the above chart certain parameters are given which demonstrates
current status of them like there are total 29.5% clients of age 25-40 furthermore, too there are 21.2% of clients whose age is less
than 25. The 38% clients use essential phone sort furthermore, 27.8% use advanced.

6. Data Arrangement Furthermore, Clustering
These are the assignments of Data Mining. They are discussed below:
A. Data Arrangement
Before utilizing real Data mining process the Data should be prepared in the wanted format. So Data Arrangement includes
numerous tasks. They are
o Find helpful Data furthermore, repair inconsistency between these Data formats
o Uproot the spelling mistakes, furthermore, check for syntax errors
o Uproot fundamental Data fields

e Normalize the tables

e Check blank Data fields
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B. Grouping
Grouping implies grouping of comparable things. So here we can see how Grouping is done in Data mining.

Group Analysis:
A group implies collection of objects which are comparable between them furthermore, incomparable to the objects belonging to

other objects. The group investigation is done to organize objects into their specific bunches as per the likenesses between them.
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Figure. 6.1 Clustering

In this case in first three clusters, likenesses are found furthermore, then they are grouped accordingly. Equalize the length of your
columns on the last page. If you are using Word, proceed as follows: Insert/Break/Continuous.

7. Data Mining Applications

7.1 Misrepresentation Identification
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Figure. 7.1 Misrepresentation Identification

Misrepresentation is a dangerous issue for the Telecom industry. It results in gigantic loss to them. The normal strategy to
recognize misrepresentation is to manufacture customer's profile of calling conduct which contains his previous calling pattern.
Then his recent action is compared against this behavior. So if any suspicious action is seen then that misrepresentation is caught.
Thus, the Data mining application depends on deviation detection. The call-detail records are summarized to get calling behavior.
If the call detail summaries are redesigned in ongoing then the misrepresentation can be detected soon after it occurs.

7.2 Client Profiling
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Fig. 7.2 Marketing Approach

Marketing is an essential thing for the Telecom companies. The organizations maintains gigantic sum of Data about their
customers. This Data incorporates his individual Data like age, gender, lifestyle, learning etc. which might be stored in Data mart.
Then the Data mining apparent employments are connected furthermore, divisions is done on this vast sum of data. Furthermore,
that is utilized to manufacture customers' profile furthermore, then it is helps to manufacture marketing strategies, planning for the
future decisions, execution measurement, result tracking, etc. Consequently organizations come to know who are my customers?,
what is their gender?, what are their needs?, furthermore, how | can approach furthermore, offer new administrations to them?
Therefore Client profiling is an essential aspect.

7.3 System Fault Isolation

As mentioned earlier Telecom networks are of extremely complex configuration furthermore, they consist of numerous
interconnected components. These system parts create status as well as alarm messages extremely time. So in order to recognize
the system flaws the alarms should be analyzed automatically. So the Data mining helps to naturally analyze furthermore,
recognize the flaws so that they can be resolved.

7.4 Tools used

SPSS is a widely used program for statistical analysis in social science. It is also used by market researchers, health researchers,
survey companies, government, education researchers, organizations, data miners, and others. We have used this software for
analyzing the data. The version which we used is IBM SPSS 19.0.

A. Differences between Communication Profiles

A one-way between- groups study of modifications (ANOVA) was showed to discover whether the experimental differences in
requisite functions for the cluster were significant. This analysis was carried out separately for each task. There was a statistically
significance difference at the p< .05 level in average requisite function scores for all five communication profiles for the decision
making and production tasks. These significant differences are summarized in table 7.1.

Table 7.1 Statistical significance level of between- groups ANOVA Exploring cluster differences

Requisite Function Significance level
NASA TASK

Orientation F (4, 198)=50.48 p<.001
Problem Definition F (4, 198)=38.45 p<.001
Criteria Development | F (4, 198)=2.53 p<.05
Solution F (4, 198)=134.35 p<.001
Development

Solution Evaluation F (4, 198)=5.13 p<.001
ORIGAMI TASK
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Orientation F (4, 198)=58.39 p<.001
Problem Definition F (4, 198)=40.59 p<.001
Criteria Development | F (4, 198)=2.71 p<.05
Solution F (4, 198)=110.61 p<.001
Development

Solution Evaluation F (4, 198)=5.13 p<.001

p<.05, p<.01, p<.001.

8. Conclusion

The telecom industry is the early adopter of Data mining technology. It reduced much of human based analysis. It has extremely
helpful applications. It helps to recognize frauds, to know the clients furthermore, serve them better as per their needs.
Furthermore, apart from client side, to come to know how we can yield more profit. So overall it is extremely much essential in
fact must for Telecom companies.
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