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AHHOTALUA

JIaHHBIA JTUIUIOMHBIA MPOEKT TOCBSIIEH OMNPEACIICHUI0 OCOOCHHOCTEH H
nyreid mpuMeHeHust TexHojoruii Big Data gns  moBblIIeHHs — KadyecTBa
00CITy>KUBaHUSI COBPEMEHHBIX KOHTAKT IIEHTPOB.

B mpoekrte ObLIM paccMOTpEeHBI METOAbI OOPA0OTKH M XPaHEHHUsS OOJBIINX
JIAaHHBIX, @ TAaKXKE BJIMSIHUE KOHYEHBIX pE3yJIbTATOB Ha IOBBIIICHUS KadyeCTBa
paboThl KOHTAKT IEHTPOB. /[l JOCTHMIKEHHMs TIOCTaBJIEHHOW 3adadyd ObLIU
oOpaboTaHbl JaHHBIE O (YHKIHMOHUPOBAHWW KOHTAKT IIEHTPA H BBHITIOJIHCH
CTAaTUCTHYCCKUM aHAIN3.

K Tomy ke, ObuT IpoBeieH aHaIu3 pabovYero MecTa orneparopa OTHOCUTEIBLHO
0€30MacCHOCTH KU3HEACATEILHOCTH. B 3KOHOMHYECKOW 4YacTH ObUIM 3aTPOHYTHI
BOIIPOCHI KacaTeabHO 3(P(HEKTUBHOCTH U CPOKA OKYMAEMOCTH MPOEKTA U COCTABJICH
OW3HEC-TIIaH.

Anjarna

ATanMpi JUIUIOMABIK k00a Big Data TeXHOJOTMACBIH KOJIJaHY apKblbl
3aMaHayd OalJIaHbIC OPTAJBIKTAPbIHBIH  KBI3MET KOPCETY CalChblH apTThIPY
epEeKILETIKTEPI MEH KOJIapbIH aHbIKTayFa OarbITTaJIFaH.

Bbyn xo0ana ayKbIMabl IepeKTEP/Il Talay KOHE CaKTay TICUIAEpIMEH KaTap
OJIapJIbIH COHFBI HOTH)KECIHE Kapail OalllaHbIC OPTAJIBIKTAPbIHBIH CaIllaChlH aApTTHIPY
YKOJIIAphl KapacThipblIFad. KoWblIFaH MakcaTTapiabl OpbIHAAQYy YIIiH OailiaHbic
OpTalbIKTAPbIHBIH ~ KbI3METI Typajbl MOJIIMETTEp OHIENAl JKOHE CTAaTUCTUKAJIBIK
Tajjaayiap *acasjibl.

CoHbIMEH KaTap, eMmip TIPIIUIIK KayilCi3IriHEe KaTbICThl OINEpPaTOPbIH
KYMBIC OpPHBIHBIH TajJamMachl KapacThIPbULIbl. OKOHOMHUKAIBIK TYPFbIIaH,
#O00aHbIH THIMAUIIN MEH ©31H ©31 aKTay Mep3iMi aHBIKTajbll, OW3HEC-)Kocmap

KYPbUIABI.

Abstract

This thesis is dedicated to identify the features and applications of Big Data
technology to improve the quality of services in contact centers.

In the project will be considered methods of processing and storing the Big
Data, as well as the impact of its final results on improving the quality of services in
contact centers. In order to achieve this goal there will performed data about
functioning of contact center and statistical analysis.

In addition, there were analyzed the situations of safety of vital, furthermore
presented safety of employers in working place. In the economic part of the project
were raised questions regarding the effectiveness and payback period of the project
and a business plan.
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Introduction

In rapidly developing time the most effective tool in communication with the
customers nowadays become the contact center. Majority of organization, working
with clients, sometimes it can be private company or government and emergency
services, which includes in their infrastructure one or more distributed contact
centers.

In the recent years, many companies in Kazakhstan felt the need of contact
center in connection with the straightening of competition and increasing of
requirements for the service provided by them.

Data from the statistical survey presented on the Kazakhstan Contact Centers
Association (KCCA), indicate insufficient customer service quality level. On the
increase of load and the expansion of the types of incoming traffic to contact center
the quality of service will be low.

Investigation of processes in functioning of contact center by the applying the
Big Data technologies for achieving the statistical results and development of
calculation methods of contact center is became as urgent task.

Purpose of the project is improvement of the quality of services of Contact
center based on the Big Data technologies research by using of its functioning and
development of calculation methods of characteristics, influencing on the quality of
services.

For achieving the purpose its necessary to implement these tasks:

1)  Making analysis of current state of contact centers;

2)  Statistical analysis and data processing of functioning of contact center;

3)  Analytical modeling of functioning of contact center as the system of
mass Service;

4)  Development of a statistical analysis for contact center for predicting
quality of service on STATISTICA program;

On the workflow there will be given definition for the Big Data technologies,
key performance indicators, differences between traditional data base and Big Data.
Also there will be considered questions about how large the data is and who can
take benefit from it?



1.Functions of modern contact centers

1.1 Shared systems of contact center

Modern call center, in difference with traditional system of distribution of
calls (DoC), has variety functions. Directed incoming calls enter to the first freed
operator. As the part of contact center there is installed original hardware and
software complex, components for each workplace [1,2,3].

Usually in the components of group devices of contact center, made by
conditions of traditional telephony, includes:

- the switching subsystem (depending on the architecture of the contact center
or the voice communication server CTI, or a special switch);

- data base of contact center,

- contact center administrator workstation.

Also for regulation and current application processing there might be
appointed programmers and provided separate workplaces[1].

As much as the blocks presented in the figure are functional, their
arrangement with separation into separate physical devices is performed in an
arbitrary form.

Fax server Voice mail server
~ - B
'\ Host computer
' Mail gateway

R ” VR
Public
Communicaticn .
Lines(FPCL) :

Subsystem of pre-dialing

o

Workplace p— =

0@9

Figure 1.1 - The general structure of the Contact center
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Let’s consider a generalized implementation of the main functions of contact
center. Typically, contact center supplies support of several groups of operators
(functional columns) by a separate line in each group or common wait buffer.

While waiting for the services, the Contact center not only provides the
subscriber with the necessary information, supporting the menu of an arbitrary
structure through multifrequency navigation of the additional set, but also provides
an interactive subsystem of voice responses and VR recommendations that allow
creating multi-level actions [2,3,6].

During such interaction, the subscriber can easily receive voluminous
information of interest to himself and for this the operators of the contact center will
not waste their time. During communication with the IVVR, the subscriber can enter
some information on the display in front of the operator. And the operator, when
making a call, prepares the data necessary for the subscriber.

Also at certain times of the day, calls can be sent to the IVR. Due to this,
subscribers can get basic information even when the service of operators is not
functioning.

The Contact center provides a guidance system (guidance) and it provides the
ability to respond to incoming calls and provide a service before issuing a response.

At the request of the system administrator, calls are sent to other groups (in
the case of the absence of free operators, it is queued), depending on its various
parameters (assigned number, caller's number, information entered during IVR
communication, day of the week and specific time of day, duration queue, assigned
to groups of operators, the number of calls queued in this group of operators, the
waiting time for the provision of services by a group of operators, etc.). By mixing
such parameters, you can create an optimal algorithm for answering calls (for
example, you can service calls received from clients with high status out of the
queue).

During their waiting for the provision of services, according to tradition, it is
provided to the subscribers of the answering machine about the waiting time in the
queue, the state in the queue for a certain group of operators, and the service being
called by the subscriber. The subscriber can be informed about the serial number of
his call and how much time will have to wait.

Accordingly, after the number dialing of service by client, the call will be
sent to the server of their distribution. And server operates according to one of these
following scenarios:

- If there is a free operator in the group, using a specially assigned
dispatch algorithm for the service, the call is sent directly to its workplace;

- If free operators are not available, the call is queued;

- the call can be directed to the IVR system, after this dialogue it (if
necessary) is sent to the workstation of the released operator;

- the call is sent to the IVR system and after the dialogue, if there is no
free operator in the corresponding group (service), it is put in the necessary queue.

In order to evenly distribute the load between operators, one of the following
three algorithms is used:
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- Circular distribution of calls, i.e. The call is sent to any of the free operators;

- after servicing the last call, the choice of the remaining one for the longest
time free operator;

- selection of operators who have received the least number of calls compared
to other operators since the beginning of the shift.

In the Call-center, as a rule, the subsystem of preliminary dialing of number
Is provided. The function of this subsystem is necessary for the development of
outgoing connections in the process of work. Depending on the task of the center,
either the system itself or the operators themselves make up a list of notified
customers. According to the compiled list, the system automatically makes calls and
checks the status of the called subscriber network. If there is a person waiting for
connection in the network, one of the operators (after preliminary delivery of the
combined sentence by the auto-sensing subscriber) starts to service.

The Contact center also provides a call forwarding function, which is
triggered when the operators do not answer the call. This function provides the
possibility of customer servicing in the event that the operator obliged to receive a
call for unknown reasons could not answer the call received on its console
equipment (multifunction telephone device) (for example, if he left the workplace
without warning the system and the system considers it ready to receive calls).
Since each of these cases worsens the quality of service provision to subscribers, it
IS necessary to reduce its effect. If the operator assigned by the system administrator
does not answer the call within a certain period of time, the call is redirected to
another operator of the group. In order for this situation not to happen again, the
workstation of the absent operator is automatically transferred to an unworkable
state and is maintained until the given operator returns and redirects its console to
the standby mode. Provision is also made for the senior operator to receive reports
of each such cases of non-response by operators. Along with messages about the
specific time for leaving unanswered queries, a chronological report is also
compiled with the name of such operators and the total time for leaving the requests
unanswered.

The call-center provides for the formation and preservation of voluminous
statistical and user information. The reports compiled on the basis of this
information go to the workplace of the system administrator. The call system
captures several important parameters of each processed call: a certain type of calls
(incoming / outgoing / internal), call arrival time, waiting time, call service
duration, number of the operator who serviced the call, during which time the call
was lost (if a similar situation took place ).

It provides a report on the status of the queue at a specific time to each group
of workplaces and operators in the Contact center. In addition, the administrator can
get an answer to questions about the length of waiting in the queue and the average
duration of calls, etc.

Contact center provides the ability to generate historical reports on the quality
of call service and all important parameters of the effectiveness of the activity of the
given center (on serviced / lost calls and on calls that did not wait for queue until the
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set waiting time or after it, about the total time spent on calls by an operator or
group of operators).

1.2 Contact center functionality

The configuration of the system for transporting (transferring) words and data
via IP networks provides huge opportunities for access to contact center services
from anywhere on the network [1,2,3].

In addition, due to the use of effective packet switching technology and as a
result of reducing the bandwidth of talk traffic, it is possible to reduce production
costs and optimize the primary and hardware architecture of the communication
system.

Actually, the call service centers themselves are equipped with universal
traffic processing mechanisms. Thanks to this, the reception, distribution and
processing of messages and calls received from various networks is carried out by
means of universal algorithms [1]. A new level of integration has led to a change in
the term Call-center in the name of the contact center, much better reflects the
functionality of the Contact center.

Through the use of VoIP (Voice over Internet Protocol) technology, the
contact center provides reception of requests that allow processing (requests that in
the future go into the concept of unicasting), delaying the reception of traditional
telephone calls coming from the Internet.

Unified Messaging is provided by the following functions:

- multi-network access (through a fixed telephone exchange, via the Internet,
through mobile networks of various standards, through a paging network);

- multi-terminal access (via fixed / mobile phone, fax, web browser, etc.);

- Unified mailbox for all types of messages (conversations, fax and e-mail,
SMS messages (Short Message Service), messages to the pager).

.
Internet | “‘“l
E— b i
= I
Multimedia .
workstation
¢ g
&5 peL RN o
- - - "»-i
Abonent Gateway L. i
1 "
= [ ""l
I
L 4‘_‘ 3 & }
LS 7~ =
ol B Operator
—_— workstations

Application server

Figure 1.2 - Simplified contact center structure
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The Contact Center, therefore, must provide requests for multimedia flat-line
communication, support the text chat mode (real-time text information exchange
between the subscriber and the operator of the center), ensure the support function
of the web pages of the dynamic help system.

In other words, the tasks of the contact center are reduced to the following
points:

- providing a wide range of opportunities both in terms of access and services
with the use of human resources (operators) and automated systems;

- Guaranteed processing of the transaction, regardless of where the call came
in and how to access the resources of the contact center;

- Providing opportunities to integrate with existing contact centers and
sufficient equipment with the necessary functions with the use of third-party
devices.

In assessing the architecture of the contact center, two ways of its
organization can be distinguished (Table 1.1):

- the existing contact centers make necessary software and hardware additions
that are not directly related to the system of call distribution (SoCD); On the
beginning of integration, many companies which had had contact centers, installed
software and hardware additions;

- Companies that implemented the system on the principles of packet
switching, can most fully use their own, resulting from this advantage; this is the
way of the company, starting all over again or decisively in technical terms, for
example, widely applying IP technologies of the company.

Table 1.1 - Characteristics of the traditional call-center and IP-contact-center

Call center IP contact center Benefits for the company that
uses it

Providing traffic is beneficial,
for supporting the channel
switching does not require
expensive devices

Circuit switching Packet switching

To access services,
you need the support
of one environment

To access services, you
need the support of the
entire environment

Great opportunities regarding
accessibility

A large number of
additional servers -
for each application a

The number of servers
depends on their
performance and

Ease of distributed allocation
and management, low cost

types of calls are
different

IS the same

separate  server is | functionality

provided

The algorithms for | The  algorithm  for | High quality of services
servicing different | serving all types of calls | provided by operators and

their performance
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Table 1.1 Continuation

Call center IP contact center Benefits for the company that
uses it

Computer telephony | Reciprocity of | The cheap integration of

integration (integrated | computer-to-computer | services, the shorter terms of

functionality) Interaction (unified | setting complex tasks, the

functionality) connection of the processing

function of talk traffic and
information technology ensure
fast and efficient economic

progress
Traffic processing is | Distributed Flexibility,  reliability  of
centralized traffic management configuration
Hard attachment of | Independence of the | Opportunity to support
the installation site of | location of the operator | distributed operator
the operator consoles | consoles  from  the | workplaces, opportunity to
to the installation site | installation site offer outsourcing services

Packet switching technologies provide the ability to use the IP protocol as a
universal transport layer protocol and to abandon large-scale switches by shifting
the switching functions to the system itself. In this case, the switching functions of
the talk channels are limited to managing media flows between the contact center
elements (the flow of conversational information in the form of a packet). All the
functionality is implemented by the application servers, working with management
information, media streams and in the process of maintenance with information and
technological databases.

Thus, each of these servers is responsible for its own set of services. To
connect new features, additional servers and applications are provided. The contact
center based on IP-technology (Figure 1.3) consists of several types of functional
parts, one of which is a hardware-software unit, and the rest - only software
products. The software product that manages the direction and queue of calls is the
main core of such a system.

The functions of the contact center modules are as follows [1].

IP-telephony gateway. The IP gateway provides interoperability between the
packet switching system and the channel switching telephone system. The main
functional goal of the gateway is to perform the function of the hardware and
software complex that converts the colloquial information coming from the public
communication line (PCL) to the appropriate form for sending through networks
directed by IP packets. Another function of the gateway is converting the PCL
number to an IP address. In addition, the gateway supports interchange of signaling
messages and with switching / terminal networks, and with devices working with IP
telephony standards.
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Figure 1.3 - General structure of the contact center based on IP-technology

Servers application. Application servers provide full implementation of the
services provided: logics such as interactive interaction, distribution of calls,
recording of conversations.

Call servers are the crucial element of any contact center. When serving calls,
interacting with the database, they provide support for the interlacing system,
routing and distribution of incoming calls to the contact center

Interaction Servers

Interactive chat interaction servers with IVR. IVR performs all functions
regarding the organization of computer communication with subscribers who have
contacted the contact center. This is the presentation of auxiliary calls to the
subscriber by means of a call, receiving additional information from him in the
direction of the mono-frequency additional dialing, providing him with various help
and service information in automatic mode, supporting the conversation synthesis
function and many other functions related to IVR. The actual technological
specifics of this subsystem of the contact center consists in the sending and
receiving of information in the form of a packet through an IP network that is in
communication with other subsystems of the contact center.

Database. The database of the contact center is divided into two categories:
information and technology. The technological base stores information about the
system configuration, statistical data, some operational information, etc. The
information base stores the data of the company using the contact center, about the
customers regarding their service environment and other business information.

The maintenance (administration and management) server, in essence, is a
simple computer (a workplace of the system administrator), provided with a special
program. It performs the functions of configuration and diagnostics of the system,
the state of interfaces and talk channels is under control, the collection of
operational and statistical information about the operation of the system and about
the maintenance of calls, and the functions of generating reports and archiving.

Operator workstations. Operator consoles are organized on the basis of the
usual simple standard working computer , provided with a special program (or web
browser). The additional equipment of the workplace, the provision of talk traffic
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within the contact center directly depends on the technology used. If two networks
(computer and telephone) operate independently of each other and the role of the
conversation switch performs call distribution servers(CDS), then there is no need
for additional equipment. Telephone calls are traditionally received at the operator's
console connected to the CDS over the subscriber network, and call information on
the personal computer. If the contact center uses an integrated solution based on the
IP protocol (there is only one - a computer network), then the operator will not need
any telephone console. However, his workplace will need to be fully equipped with
multimedia, i.e. voice card and headset.

Processing of voice calls. The call is sent to the IP-telephony gateway. On
the basis of the dialed call service number, the IP address on the CDS server (which
should serve this call) is determined and sends the call to this server.

Further, the possibility or impossibility of servicing the particular call at a
given moment is determined in turn. After that, media channels are opened between
the CDS and the telephone call (or when called over the Internet, between the CDS
and the subscriber's computer) and the caller is given corresponding greetings and
system administrator messages, for example, "Sorry! Unfortunately, at the moment
all operators are busy. Your request will be answered without fail. We ask you to
stay on the line and wait!). If the logic of the service implies an answer in the form
of interactive communication (IVR), simultaneously the receivers of multifrequency
signals (DTMF) or the word recognition system are connected and the possibility of
interactive communication of the subscriber with the system is provided. Search for
a free operator is carried out simultaneously. When there is a free operator, the CDS
redirects this call to it. If the operator answers the call, the channel "Gateway-server
CDS" is closed and the media channel “gateway-operator" is opened. The caller's
console immediately receives information about the caller and external applications
connected with the provision of services to these typical calls can be connected (for
example, an additional window opens indirectly in the database).

During the service of the call, the operator can give various commands
regarding the recording of the call, its waiting, redirection, etc. Both sides have
equal opportunities to interrupt a call.

1.3 Areas of contact center use and their advantages

There is no sphere of activity where the use of contact centers would not be
an effective solution. But still, if the company performs the following types of
actions when setting up a system of rendering services to subscribers, then the use
of such contact centers will be much more expedient:

- if in its activity it aims to obtain profit from the provision of reference and
dispatching services;

- if the range of services provided by the company is extensive, the types and
forms of service provision are diverse and multifaceted, if the advertising and
marketing policy of the company increases the flow of clients' flows and if
operational and vocational training is required to provide them with services;
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- if the company seeks to reduce the cost of a functioning dispatch service and
increase the efficiency of the use of existing telecommunications and information
resources;

- if the company aims to expand the range of services provided, the
development of new market segments.

Contact centers can work, focusing on the following types of services:

- a variety of activities;

- reference and information services, providing clients with a variety of
information (services of the MTSP, banks, companies, medical registration services,
railway, etc.);

- operational services that receive information from clients about emergency
(emergency) situations (police, medical emergency, service to combat the elements,
etc.);

- Tax policy service, public services regulating the activities of individuals
through the issuance of regulations, etc.

Commercial directions of contact centers used for business:

- shopping centers and reception centers (trade conducted through catalogs,
ordering seats, tickets, etc., or booking them, determining the effectiveness of
advertising, supporting distributors, conducting customer work, marketing research,
transportation);

- Banking centers (payment or verification of accounts, warning of
payments);

- centers of technical support services, whose specialists give pre-sales
consultations to customers, etc.

The contact center solution provides a unified, fully integrated architecture
for the management of users and their data transmitted over the Internet or the
public telephone network (PSTN). The advantages of using multimedia contact
centers are the following [2]:

- Customer service. This opportunity of contact centers is of the greatest
interest to both companies and people. The client can find the answer to most of the
questions he is interested in on his own, at any time convenient for him. If he has
questions to the operator, he can ask them at any time convenient for him. Since
expensive human resources are saved, the company primarily saves its finances;

-the cost of telephone network services is reduced.

- thanks to the use of cheap communication, the owner of the contact center
allocates fewer costs to companies via the Internet;

-loads are distributed evenly. Through fax or e-mail, operators can respond to
requests while reducing the load. Thus, the efficiency of the operators and the entire
contact center as a whole is increased;

-Geographic independence. As a result of the use of IP technology, the
contact center supports territorial independence regarding both client resources and
server applications and gives administrations the ability to repeatedly define a
contact center within the entire corporate system;

-high reliability;
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As for a business operating on a real-time scale, i.e. connected with real
business times, call management is an urgent matter, the contact center meets the
highest quality standards thanks to the use at the data transmission level of means,
devices and devices that reliably exceed the traditional reliability requirements of all
fail-safe system components;

-Constantly high quality of providing services to customers.

All the company's employees and contact center operators, regardless of how
they contacted the customer - via telephone, via e-mail, or through the WEB-site -
have access to a single array of information about the history of the relationship
with this client. This means that the client can always be confident in providing
services in a unified style in every case of contacting the company;

-increase of labor productivity of operators. The organization of a single
queue using a variety of communication technologies for contacts with customers
increases the efficiency of operators' work. They work in real time with interactive
messages (speech, phone, chat), and in their spare time - with messages that can be
sent slowly (e-mail, fax).

If we talk about the functions of contact centers, they are technical complex
designed for reception and processing by means of operators of a large flow of
telephone calls to subscribers. They can have the appearance of a large building
where the operators are located, which receive and service incoming and outgoing
calls or consist of a small number of jobs distributed among several departments.
The main functions of such contact centers are to implement interaction with
subscribers in the company's required volume, ineffective work and making profit.
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Figure 1.4 - Customer service diagram of the contact center
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The main reason for the intensive growth of the service industry Contact
center calls and reasons for the popularity of this method of processing requests are
as follows:

- reduction in the number of cases of loss of subscribers due to increased load
on telecommunication resources;

- increase of efficiency and expansion of opportunities for rendering services
to subscribers;

- possibility of conversation with the subscriber separately, in comfortable
conditions;

- decrease in the cost price of service of calls of subscribers;

- increasing the efficiency of the use of existing human, telecommunication
and information resources;

- use of contact center resources to improve the universality of the company's
services, expand their nomenclature and improve the mechanisms for providing
services to customers.

The above factors both collectively and separately provide opportunities to
increase the overall profitability of all company operations and reduce the costs
spent on processing requests received from customers.

The presence in the contact center of technical facilities that allow
individual conversation with the subscriber, the exact distribution of incoming
requests flows, as well as interactive conversation has a positive impact on the
company's image and directly affect the company's revenues. Thus, even enclosed
volumetric investments pay off very quickly.

Although in the beginning the contact center was considered only as an
infrastructural unit that did not generate direct revenues, then the attitude towards it
changed - it turned into one of the profitable production units. Not all branches of
the contact center yield the same income. However, even the indirect revenues of
such centers in most cases pay back the costs of their development and
maintenance. Therefore, many companies that have contact centers are trying to
expand and modernize them.

There are two directions for using traditional contact centers [2, 3]:

- telemarketing (outgoing communication);

- provision of services to customers (incoming communication).

Telemarketing gives the company the opportunity to attract new customers
and offer them their products. The provision of services increases the company's
competitiveness and opens up new sources of profit. And to the client, along with
this, information services are provided and support is provided in specific cases
(questions).

In both cases, the ways of using contact centers do not change in any way.
In telemarketing, the dialer calls the clients, and the speech recognition device
filters incoming calls to the answering machine. After finding the customer in the
database, he connects with the service provider as a free representative (operator) of
the center. That is, as in the case of providing services to customers, this
representative only works with certain connections. Although the telemarketing and

19



customer service functions are similar from a technical point of view, modern
contact centers are focused only on providing services to customers.

In accordance with modern requirements, the equipment of contact centers
can be in the form of a prefabricated constructor. Of these, you can construct the
configurations needed for the desired application.

Such hardware flexibility and openness creates the software needed to
develop the application. For today the list of spheres of possible application of
contact centers, specific solutions counts tens, hundreds.

The communication company, which provides a variety of services through
contact center operators, improves the quality of the services provided to clients and
increases its capabilities. For the communication company, the optimized contact
center achieves such opportunities [3]:

-call reception and offer him an automated menu;

- switching, connecting the subscriber to the required service or providing
him with the necessary information in the operator's or automated form;

-identification of the subscriber or the owner of the service telephone card;

- receipt from the subscriber of the application for connection and quick
implementation of the application (in case of impossibility of connection, a message
about this to the subscriber);

- calculation of the cost of the service rendered to the subscriber in
accordance with the tariffs defined in the system;

-provision of the multilateral conference regime;

-Representation of statistics in real (real-time) and archive (off-time) time.

Automatic caller identifiers in the contact center can provide operators with
information about the called subscriber: from the most simple (where the call came
from) and ending with the most difficult type of searching for customer information
in the database.

1.4 Architecture of the contact center

A classic example of a contact center is a structure designed to receive and
process incoming telephone calls from subscribers. However, as a result of the
widespread adoption of Internet technology in all spheres of human life, new
opportunities have emerged for subscribers to satisfy their requests, such as e-mail,
Web-chat or VoIP, etc. This influenced the formation in the contact center of a new
multimedia component responsible for receiving and processing requests coming
through the Internet. As a result, a method of "duplicated organized" work appeared
in multimedia contact centers. Thus, the classical part of the ACD is responsible for
the telephone traffic, and the newly developed multimedia subsystem is responsible
for receiving, processing requests.

However, the method of organizing such centers of processing requests
coming through the Internet has significant drawbacks. The main ones are given
below [4, 5]:
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- duplicated performance of the function - the growth of the multimedia
subsystem as a separate component results in the duplicated performance of some
functions performed in the contact center;

- Distributed management — a "duplicate organized” method of providing
services to customers leads to distributed management by presenting a given level.
As a result, in the actions of the two groups there is inconsistency leading to
poor—quality provision of services to clients;

- complicating the archive of contacts — when working on a "double-
organized" method, it is extremely difficult to save the archive of contacts. And this
directly affects the time and quality of providing services to customers.

As is clear from the above, work on the "duplicated organization" method
leads to an increase in unnecessary costs and a deterioration in the quality of
services provided to customers. Therefore, it is desirable to implement Internet
capabilities taking into account the capabilities of existing software and contact
center devices. Such a complex solution can be performed on the basis of modern
equipment of a contact center and a software system.

Contact centers differ from the telephone center by the number of channels
provided to connect customers with operators. Due to this, the service is expanded
and the number of clients served is increasing. Figure 1.5 shows the logical
structure of the contact center consisting of functional blocks.

The logical structure of the contact center consists of the following
functional blocks [3]:

- Customer Interface - provides the sending of requests using the Internet or
PSTN;

- Real Interaction Framework - activated when requests from users arrive,
coordinates the operation of all devices and all contact center software, and controls
the provision of all services for all incoming requests at a single level,

- Business Management - uses the indicators of managing the work of the
contact center by the administration of the center and the efficiency of its
performance;

- Enterprise Interface - used to respond operators to customer requests, made
by any means;

- Infrastructure Management - provides high availability reality for users of
contact center services and provides a guaranteed service of all incoming calls.

One of the main principles in the organization of the contact center
integration of the direction and management of web-communications and voice
messages. Let's consider the functions performed by the contact center when
servicing requests coming through telephone networks or via the Internet (Figure
1.6).

A typical scheme for organizing such a system should include the following
main constituent elements:

- Call Distribution System (ACD) or a telephone switching system, they
provide the connection of the contact center to the public telephone network and the
distribution of incoming calls to the operators' workplaces, depending on the
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various circumstances that have developed (subscriber data, which operator is free,
the characteristics of the requested information and etc.), connection of the center
devices (IP-telephony gateway, STI server, IVR interactive interaction device);
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Figure 1.5 - Logical structure of the contact center

- IVR interactive interaction device, which provides automation of the
direction of calls to operators or the ability to automatically respond to an incoming
request;

- a management and statistics system designed to manage the direction of the
Internet requests of the contact center, to collect statistics on the work of the center;

- IP-telephony gateway designed as a separate device or integrated into the
switching system to ensure the operation of the contact center with the IP-telephony
network;

- CTI server, providing contact of telephone and computer systems of the
contact center;
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Figure 1.6 - Typical architecture of the contact center

- WEB-server that allows access to the Internet, routers, switches, etc.;

- a computer system consisting of various servers needed to process Web
requests and save the database, the Firewall protection screen, the local computer
system, etc.;

- workplaces of operators and contact center administrators, equipped with
personal computers and telephone headsets, connected to switching or computer
systems.

The Contact Center can be supplemented by advanced and service-providing
applications:

- voice mail systems integrated into the local network, which allow to create a
"universal mail box". This mailbox consists of emails, facsimile and voice
messages. Within the contact center, such a system performs the functions of
processing "lost", i.e. untimely in time for some reason calls;

- systems providing voice intelligent services, they allow you to organize a
complex structure of intelligent autoresponders. Their main function is the
recognition of voice simple commands, recognition of pulse sets, the function of
text-to-speech transformation, integration with databases, etc.;
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- "Home Office" system, which allows to create a distributed contact center,
where some operators are sitting at home. The main function of this system is to
send the information necessary for the normal operation of the operator outside the
office of the company;

- system for creating a voice warning for mass call of subscribers together
with a contact center. Provides an assessment of the subscriber's response, direction
in accordance with this response and reporting. It is used to inform clients about the
debts for various payments, for operative communication of the operator with the
client, telemarketing, etc.

2. Technology of Big data

2.1 Definition of Big data

"Big data" is a fashionable term that now appears in almost all professional
conferences devoted to data analysis, predictive analytics, data mining, and CRM.
The very concept of "big data™ is not new, it arose in the time of mainframes and it
is related to scientific computer calculations. As you know, knowledge-intensive
computing has always been difficult and usually inextricably linked with the need to
process large amounts of information.

However, directly the term "large data" appeared in use relatively recently. It
is one of the few names that have a very reliable date of birth - September 3, 2008,
when a special issue of the oldest British scientific journal Nature was published,
dedicated to finding the answer to the question "How can technologies that open up
the possibility of working with large amounts of data? ». The special number
summed up the previous discussions about the role of data in science in general and
in electronic science (e-science) in particular.

You can identify several reasons that caused a new wave of interest in large
data. The volumes of information grow exponentially, and its lion's share is related
to unstructured data. In other words, the questions of correct interpretation of
information flows are becoming more relevant and at the same time more complex.
The reaction from the IT market was immediate - large players acquired the most
successful highly specialized companies and began developing tools for working
with large data, the number of corresponding startups and completely exceeds all
the expectations.

Along with the rapid accumulation of information, data analysis technologies
are also developing at a rapid pace. If several years ago it was possible, say, to
segment customers into groups with similar preferences, now it is possible to build
models for each client in real time, analyzing, for example, its movement through
the Internet to search for a particular product. Consumer interests can be analyzed,
and in accordance with the constructed model, suitable advertising or specific
proposals are displayed. The model can also be tuned and rebuilt in real time, which
was unthinkable a few years ago.

In the field of telecommunications, for example, technologies have been
developed to determine the physical location of cell phones and their owners, and it
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seems that the idea described in the sci-fi movie "Special Opinion", 2002, where
display of advertising information in shopping centers took into account the
interests of specific individuals passing by.

At the same time, there are situations when the enthusiasm for new
technologies can lead to disappointment. For example, sometimes authorized data
(Sparse data), giving an important understanding of reality, are much more valuable
than Big Data, describing mountains, often, not essential information. First of all,
under the terms "Big Data", "Big Data" or simply "big date" is hiding a huge set of
information. And its volume is so large that processing large amounts of data with
standard software and hardware is extremely difficult. In other words, Big Data is a
problem. The problem of storing and processing huge amounts of data.

On the other hand, processing large amounts of information is only part of
the "iceberg". Typically, when they talk about the term "Big Date", they use the
most popular definition of the three V", which means VVolume - the amount of data,
Velocity - the need to process information at a high speed and Variety - the variety
and often the lack of structured data. For example, the time of the operation to
check the balance on the card with the withdrawal of cash is calculated in
milliseconds. It is these requirements dictate the market.

The third side of the issue is diversity and unstructured information. More
and more often we have to operate with media content, blog posts, poorly structured
documents, etc.

Thus, when we talk about big data, we understand that this is related to three
aspects: the large amount of information, its diversity, or the need to process data
very quickly.

On the other hand, this term is often understood as a very specific set of
approaches and technologies designed to solve these problems. One of these
approaches is based on a distributed computing system, where the processing of
large amounts of data requires for itself not one high-performance machine, but a
whole group of such machines that are clustered together.

2.2 Data volume. Why did the data become large?

There are a lot of sources of large data in the modern world. In their capacity,
continuously incoming data from measuring devices, events from radio frequency
identifiers, messages from social networks, meteorological data, remote sensing
data of the earth, streams of data on the location of subscribers of cellular
communication networks, audio and video recording devices can act as their
quality. Actually, the mass distribution of the above technologies and fundamentally
new models of use of various kinds of devices and Internet services served as a
starting point for the penetration of large data into almost all spheres of human
activity. First of all, scientific research, commercial sector and public
administration.

As a rule, the discussion of Big Data is centered around data warehouses
(and analysis based on such repositories), the volume is much larger than just a few
terabytes.
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In particular, some data stores can grow to thousands of terabytes, that is, to
petabytes (1,000 terabytes = 1 petabytes).

Outside of petabytes, the accumulation of data can be measured in exabytes,
for example, in the manufacturing sector around the world in 2010, an estimated 2
exabytes of new information is accumulated (Manyika et al., 2011).

There are industries where data is collected and accumulated very intensively.

For example, in the production area, such as power plants, a continuous data
stream is sometimes generated for tens of thousands of parameters every minute or
even every second.

In addition, over the past few years, so-called smart grid technologies have
been introduced that allow utilities to measure electricity consumption by individual
families every minute or every second.

For applications of this kind in which data must be stored for years, the
accumulated data are classified as Extremely Big Data.

The number of Big Data applications is growing among commercial and
government sectors, where the amount of data in the storage can be hundreds of
terabytes or petabytes.

Modern technologies allow you to "track" people and their behavior in
various ways. For example, when we use the Internet, we shop at online stores or
large chain stores such as Walmart (according to Wikipedia, the Walmart data store
Is estimated to be more than 2 petabytes), or we move with the mobile phones on -
we leave a trace of our actions that leads to the accumulation of new information.

Different ways of communication, from simple phone calls to downloading
information through social networking sites such as Facebook (according to
Wikipedia, the information exchange every month is 30 billion units), or sharing
videos on sites such as YouTube (Youtube claims that it loads 24 hours of video
every minute, see Wikipedia), daily generate a huge amount of new data.

Similarly, modern medical technologies generate large amounts of data
related to the provision of medical care (images, video, real-time monitoring).

So, the classification of data volumes can be represented as follows:

Large data sets: from 1000 megabytes (1 gigabyte) to hundreds of gigabytes

Huge data sets: from 1000 gigabytes (1 terabyte) to several terabytes

Big Data: from a few terabytes to hundreds of terabytes

Extremely Big Data: from 1000 to 10,000 terabytes = from 1 to 10 petabytes

Where does the data come from?

Companies collect and use data of the most diverse types, both structured and
unstructured. Here are the sources from which the Cisco Connected World
Technology Report data:

- 74 percent collect current data;

- 55 percent collect historical data;

- 48 percent take data from monitors and sensors;

- 40 percent use the data in real time, and then erase them. Most often, real-
time data are used in India (62 percent), USA (60 percent) and Argentina (58
percent);
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- 32 percent of respondents collect unstructured data - for example, video. In
this area, China is leading: 56% of those polled gather unstructured data there.

Who benefits from large data

It is difficult to find an industry for which the problems of large data would
be irrelevant. Ability to operate large amounts of information, analyze the
interrelations between them and make informed decisions, on the one hand, has the
potential for companies from different verticals to increase profitability and
profitability, increase efficiency. On the other hand, it is an excellent opportunity
for additional earnings to partners of vendors - integrators and consultants.

To emphasize the benefits of developing and implementing tools for working
with large data, McKinsey offers the statistics below. It is tied primarily to the US
market, but it is not difficult to extrapolate it to other economically developed
regions.

The potential volume of the healthcare market in the US is $ 300 billion a
year - more than twice as much as in Spain. Part of this huge amount is spent on the
introduction of modern IT, and obviously, large data will not be left out.

The total annual budget of public authorities in Europe reaches 250 billion
euros - this is more than the GDP of Greece.

Monetization of geolocation services can bring $ 600 billion in additional
revenues to market participants.The use of "large data™ analysis tools in retail chains
can potentially increase profitability by 60%.

Only in the USA, 140-190 thousand analysts and more than 1.5 million
managers will be needed to manage the "large data" effectively to manage the
information arrays.

American companies in 15 of the 17 economic sectors have large amounts of
data than the library of the US Congress.

Methods for analyzing large data. There are many different methods for
analyzing data sets, based on tools derived from statistics and informatics (for
example, machine learning). The list does not pretend to be complete, but it reflects
the most popular approaches in various industries. Researchers continue to work on
the creation of new techniques and improvement of existing ones. In addition, some
of the techniques listed above do not necessarily apply exclusively to large data and
can be successfully used for smaller arrays (for example, A / B testing, regression
analysis). Undoubtedly, the more voluminous and diversifiable the array is
subjected to analysis, the more accurate and relevant data can be obtained at the
output.

A/ B testing. The technique in which the control sample is compared in turn
with others. Thus, it is possible to identify the optimal combination of indicators to
achieve, for example, the best response of consumers to the marketing proposal.
Large data allows you to conduct a huge number of iterations and thus get a
statistically reliable result.

Association rule learning. A set of techniques for identifying relationships,
I.e. associative rules, between variables in large data sets. Used in data mining.
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Classification. A set of techniques that allows you to predict the behavior of
consumers in a certain segment of the market (making purchasing decisions,
outflow, volume of consumption, etc.). Used in data mining.

Cluster analysis. Statistical method for classifying objects into groups by
identifying previously unknown common features. Used in data mining.

Crowdsourcing. Methods for collecting data from a large number of sources.

Data fusion and data integration. A set of techniques that allows you to
analyze the comments of users of social networks and compare with the results of
sales in real time.

Data mining. A set of techniques that allows you to identify the most
susceptible to the product or service of a consumer category, identify the
characteristics of the most successful employees, predict the behavioral model of
consumers.

Ensemble learning. In this method, many predicative models are involved,
thereby improving the quality of the predictions made.

Genetic algorithms. In this technique, possible solutions are represented in the
form of “chromosomes’, which can be combined and mutated. As in the process of
natural evolution, the fittest survives.

Machine learning. The direction in informatics (historically, after him, was
called the artificial intelligence), which aims to create self-learning algorithms
based on the analysis of empirical data.

Natural language processing (NLP). A set of techniques borrowed from
informatics and linguistics for recognizing the natural language of a person.

Network analysis. A set of techniques for analyzing connections between
nodes in networks. With regard to social networks, it allows analyzing the
relationships between individual users, companies, communities, etc.

Optimization. A set of numerical methods for the redesign of complex
systems and processes to improve one or more indicators. Helps in making strategic
decisions, for example, the composition of the product line being introduced to the
market, conducting investment analysis, and so on.

Pattern recognition. A set of techniques with elements of self-learning for
predicting the behavioral model of consumers.

Predictive modeling. A set of techniques that allow you to create a
mathematical model of a pre-defined probable scenario of events. For example,
analysis of the database CRM-system for possible conditions that will prompt
subscribers to change the provider.

Regression. A set of statistical methods for revealing the pattern between the
variation of the dependent variable and one or more independent ones. It is often
used for forecasting and predictions. Used in data mining.

Sentiment analysis. At the heart of methods for assessing the mood of
consumers lie the technology of recognizing the natural language of a person. They
allow you to isolate from the general information flow messages related to the
subject of interest (for example, a consumer product). Further evaluate the polarity
of the judgment (positive or negative), the degree of emotionality, and so on.
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Signal processing. Borrowed from the radio technology set of techniques,
which aims to recognize the signal against the background of noise and its further
analysis.

Spatial analysis. A set of methods of spatial data analysis, borrowed from
statistics - topology of terrain, geographical coordinates, geometry of objects. The
source of large data in this case is often geoinformation systems (GIS).

Statistics. The science of collecting, organizing and interpreting data,
including developing questionnaires and conducting experiments. Statistical
methods are often used for evaluative judgments about the relationships between
events.

Supervised learning. A set of technology-based machine learning techniques
that allow us to identify functional relationships in the analyzed data sets.

Simulation. Modeling the behavior of complex systems is often used to
predict, predict, and study various scenarios in planning.

Time series analysis. A set of methods of analyzing data sequences that have
been repeated over time from statistics and digital signal processing. One of the
obvious uses is tracking the securities market or the incidence of patients.

Unsupervised learning. A set of technology-based machine learning
techniques that allow you to identify hidden functional relationships in the analyzed
data sets. Has common features with Cluster Analysis.

Visualization. Methods for graphically representing the results of analysis of
large data in the form of diagrams or animated images to simplify the interpretation
of the ease of understanding the results.

2.3 Tasks related to Big Data

There are three types of tasks related to Big Data:

1. Storage and management

The amount of data in hundreds of terabytes or petabytes does not allow you
to easily store and manage them using traditional relational databases.

2. Unstructured information

Most of the Big Data data is unstructured. Those. How can you organize text,
video, images, etc.?

3. Analysis of Big Data

How to analyze unstructured information? How to compile simple reports
based on Big Data, build and implement advanced forecast models?

Storage and management of Big Data

Big Data is usually stored and organized in distributed file systems.

In general, information is stored on several (sometimes thousands) hard disks
on standard computers.

The so-called "map" (map) keeps track of where (on which computer and / or
disk) a particular piece of information is stored.

To ensure fault tolerance and reliability, each piece of information is usually
stored several times, for example - three times.
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So, for example, suppose that you collected individual transactions in a large
retail chain of stores. Detailed information about each transaction will be stored on
different servers and hard disks, and the "map" (index) indexes exactly where the
information about the relevant transaction is stored.

With standard hardware and open source software to manage this distributed
file system (for example, Hadoop), it's relatively easy to implement reliable
petabytes of data storage.

Unstructured information

Most of the information collected in a distributed file system consists of
unstructured data, such as text, images, photographs or video.

This has its advantages and disadvantages.

The advantage is that the ability to store large data allows you to store "all
data" without worrying about which part of the data is relevant for later analysis and
decision making. The disadvantage is that in such cases, subsequent processing of
these huge data sets is required to extract useful information.

Although some of these operations can be simple (for example, simple
calculations, etc.), others require more complex algorithms that must be specifically
designed to work effectively on a distributed file system.

One top manager once told StatSoft that he "spent a fortune on IT and data
storage, but has not yet begun to receive money" because he did not think about
how best to use this data to improve core business. So, while the amount of data can
grow exponentially, the ability to extract information and act on this information is
limited and will asymptotically reach the limit.

It is important that methods and procedures for building, updating models,
and automating decision-making are developed along with data storage systems to
ensure that such systems are useful and beneficial to the enterprise.

Big Data Analysis.This is really a big problem with the analysis of
unstructured Big Data data: how to analyze them with benefit. About this issue is
written much less than the data storage and management technologies Big Data.

The impact of Big Data on IT departments. Big Data opens new opportunities
for IT departments to build value and build close relationships with business units,
allowing you to increase revenues and strengthen the company's financial position.
Big Data projects make IT departments a strategic partner for business units.

In the opinion of 73 percent of respondents, it is the IT department that will
become the main locomotive of the Big Data strategy implementation. At the same
time, the respondents believe, other departments will also be involved in the
implementation of this strategy. First of all, this concerns the finance departments
(it was named 24 percent of respondents), research (20 percent), operational (20
percent), engineering (19 percent), and marketing (15 percent) and sales (14
percent).

Big Data will help increase IT budgets. In the course of the study (spring
2013), the Cisco Connected World Technology Report, conducted in 18 countries
by the independent analytical company InsightExpress, interviewed 1,800 college
students and the same number of young professionals aged 18 to 30 years. The
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survey was conducted to find out the level of the IT departments' readiness to
implement the Big Data projects and get an idea of the related problems,
technological flaws and strategic value of such projects.

More than half of the IT managers surveyed believe that the Big Data projects
will help increase IT budgets in their organizations, as they will face increased
demands on technology, staff and professional skills. At the same time, more than
half of the respondents expect that such projects will increase IT budgets in their
companies this year. 57 percent are confident that Big Data will increase their
budgets over the next three years.

81 percent of respondents said that all (or at least some) Big Data projects
will require the use of cloud computing. Thus, the spread of cloud technologies can
affect the speed of distribution of Big Data solutions and the value of these
solutions for business.

Almost half (48 percent) of IT executives forecast a doubling of the load on
their networks in the next two years. (This is especially true in China, where 68
percent of respondents hold such a point of view, and Germany - 60 percent). 23
percent of respondents expect a triple network load over the next two years. At the
same time, only 40 percent of respondents declared their readiness for explosive
growth of network traffic volumes.

27 percent of respondents admitted that they need better IT policies and
information security measures. 21 percent need to expand the bandwidth.

Big data and mobile operator. The project implemented in China Unicom,
according to Huawei, can be considered as typical for many mobile operators,
including Russian ones. Although the standard version of the Telco Big Data
solution is focused on the use of its own basic facilities (hardware, SIS), its modular
structure allows replacing them with components of other vendors.

If we talk about the methods of large data aimed at obtaining an effect for
business, then in the general case, four main areas are considered: the first three are
aimed at improving the internal work of the company itself, and the latter is an
additional market product for external customers:

- Precise marketing - targeted offering of products and services to those
consumers who are most ready to purchase (new tariff plans, additional services,
payment terminals, etc.);

- Customer  Experience  Management  (Customer  Experience
Management) to improve its customer satisfaction in order to prevent user outflow;

- optimization of internal work of the operator and development planning
(ROI-based Network Optimization and Planning) on the basis of taking into account
all objective factors and opinions of consumers with the aim of maximum
guarantees of return of investments in the shortest possible time;

- Monetization of information assets (Data Asset Monetization) - sale in
one form or another (including in the form of equity participation in projects) of the
operator's data to his partners so that they can solve their problems with their help.

By deploying a large data solution, the mobile operator was able to begin
collecting and analyzing substantially more information about the behavior and
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interests of its customers, including the intensity of communication usage and
geographic location. And all this information could be correlated with the data on
the operation of the cellular network itself, including about its download, about the
arising failures, etc.

The possibilities of using such methods are evident from the results obtained.
So, in early 2013, the effectiveness of marketing proposals (for customers who
accepted them) with a total mass mailing was 0.7%. By the end of the year, due to
the simple segmentation of subscribers (by age, sex, subscription term), this value
was brought to 4%, and during 2014, first increased to 11% (accounting for
intensity of use of services and location of customers) and then to 24% (accounting
for preferred options for receiving the offer - voice calls, SMS, e-mail, social
networks, etc.). During the year, it was possible to reduce the number of ineffective
appeals to clients by 11 million, significantly reducing the cost of advertising
campaigns.

Based on the analysis of 85 parameters of subscriber behavior, a "risk group™
was identified, potentially ready to leave the operator's services. Inside it, there was
also a certain segmentation, and for each category of clients a set of measures was
developed to increase the level of their loyalty (discounts, other tariff plans, gifts,
etc.). The customer conducted the research, dividing the "risk group” into two
subgroups: from the first, special actions were taken to retain, on the other, nothing
was done. An analysis of this work for the year showed that the company was able
to significantly reduce the outflow of its existing consumers, retaining more than
200 thousand subscribers; at the same time it should be borne in mind that the cost
of retaining a customer is always significantly lower than attracting a new user.

Before the use of large data, the expansion of the operator's geographic
network was actually carried out only on the basis of information on the density of
buildings and population, but having implemented this decision, China Unicom
proceeded to develop its activity on the basis of multifactor analysis, which took
into account such indicators as real traffic congestion and the demand for services
for example, taking into account the place of work of people), the "value" of
customers (in terms of living standards), the requirements for the quality of
communication (the distance between receiving stations), the demand for different
categories of services it depends on the use of different equipment), etc.

In terms of monetizing customer data for external partners, two examples
were given: first, the optimization of outdoor advertising, both geographically (the
place of residence, work or transport communications of the right customers), and
taking into account the time for dynamic advertising (depending on from the time of
day, the days of the week and the seasons of the year, the composition of the public
can vary), and secondly, similar proposals for the development of retail chains
(taking into account the location and range). In addition, it is very beneficial to
target the distribution of mobile advertising in real time in accordance with the
schedule of the person's employment, his interests and physical stay (for example,
sending out information about the action films that the client is interested in,
especially in his spare time and taking into account nearby cinemas). General
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industry experience shows that such targeted methods allow you to increase
revenues from the distribution of advertising at times.

How to cope with large data? Unprecedented diversity of data resulting from
a huge number of all kinds of transactions and interactions provides an excellent
fundamental basis for business to refine forecasts, assess the prospects for product
development and whole directions, better control costs, evaluate efficiency - the list
Is easy to continue for as long as you like. On the other hand, large data sets
difficult tasks for any IT department. Not only are they of a fundamentally new
nature, in their solution it is important to take into account the budget constraints on
capital and current costs.

An IT director who intends to benefit from large structured and unstructured
data should be guided by the following technical considerations:

- Divide and rule.

The migration and integration of data is necessary, but both approaches
increase capital and operating costs for information retrieval, conversion and
download tools. Therefore, do not neglect standard relational environments, such as
Oracle, and analytical data stores, such as Teradata.

- Compression and deduplication.

Both technologies have significantly advanced, for example, multi-level
compression allows you to reduce the amount of ‘raw" data by dozens of times.
However, it is always worth remembering which part of the compressed data may
require restoration, and starting from each specific situation make a decision about
using the same compression.

- Not all data is the same.

Depending on the specific situation, the range of requests for business
intelligence varies widely. Often, to obtain the necessary information, it is sufficient
to receive an answer to the SQL-query, but there are also deep analytical queries
that require the use of tools that are equipped with business intelligence and possess
the full range of capabilities of the instrument board and visualization. To prevent a
sharp increase in operating costs, you need to carefully approach the compilation of
a balanced list of necessary proprietary technologies in combination with open
source software Apache Hadoop.

- Scaling and manageability.

Organizations are forced to solve the problem of the heterogeneity of
databases and analytical environments, and in this regard, the possibility of scaling
horizontally and vertically is of fundamental importance. Actually, just the ease of
horizontal scaling has become one of the main reasons for the rapid spread of
Hadoop. Especially in the light of the possibility of parallel processing of
information on clusters from ordinary servers (does not require highly specialized
skills from employees) and thus saving investments in IT resources.

- Technological backwardness.

Big data can turn into a big headache or open up great opportunities for
government agencies, if only they can use them. Such conclusions were reached in
the second quarter of 2012 by the authors of the study with the disappointing title
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The Big Data Gap (from the English gap - "discrepancy”, in this context between
theoretical benefits and the real state of affairs). According to the results of the
survey 151 CIOs in the next two years, the amount of data stored in government
agencies will be reduced by 1 Petabyte (1024 terabytes). At the same time, it is
becoming increasingly difficult to take advantage of the constantly growing
information flows, the lack of available space in storage systems, the access to the
necessary data, the lack of computing power and qualified personnel is hampered.

Technologies and applications at the disposal of IT managers demonstrate a
significant lag behind the requirements of real-world tasks, the solution of which
can bring additional data to great data. 60% of representatives of civilian and 42%
of defense departments are still engaged in studying the phenomenon of large data
and are searching for possible points of its application in their activities. The main,
in the opinion of of federal authorities, is to increase the efficiency of work - this is
the opinion of 59% of respondents. In second place is the increase in the speed and
accuracy of decisions (51%), the third - the ability to build forecasts (30%).

Be that as it may, the data flows continue to grow. 87% of the surveyed
indicated the increase in the volume of information stored during the last two years;
96% of the respondents (with an average increase of 64%) expect 96% of the
respondents to maintain this trend in the next two years. To be able to take
advantage of all the benefits that promise large data, the institutions that participated
in the survey will need an average of three years. So far, only 40% of the authorities
make strategic decisions based on the accumulated data, and only 28% interact with
other organizations to analyze the distributed data.

- Poor data quality.

In a big house it's always more difficult to put things in order than in a tiny
apartment. Here you can make a complete analogy with the large data, when
working with which it is very important to adhere to the formula "garbage at the
entrance - gold at the output™. Unfortunately, modern master data management tools
are not effective enough and often lead to reverse situations ("gold at the entrance -
garbage at the output’).

- Metadata: knowledgeable - means armed.

A query that does a good job of finding hundreds of lines out of a million
may not be able to cope with a table of one hundred billion lines. If data changes
frequently, it is extremely important to keep a journal and conduct an audit. The
implementation of these simple rules will allow to have an important method for
storing and working with data on information about the amount of data, the speed
and the frequency of its change.

- Tell me who is your friend and I'll tell you who you are.

Correct interpretation of the tendencies and interconnections hidden in arrays
of large data can literally be literally trained specialists. To some extent, they are
able to replace the filters and recognizers of structures, but the quality of the results
obtained at the output so far leaves much to be desired.

- Visualization.The same section of the article clearly illustrates the
complexity and ambiguity of the approaches used to visualize large data. At the
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same time, the presentation of results in a form that is accessible to perception is
sometimes of critical importance.

-Time is money.

Viewing real-time data means the need for constant recalculation, which is far
from always acceptable. We have to compromise and resort to a retrospective
method of analytics, for example, on the basis of cubes, and to put up with partly
obsolete results.

- Paly from the cannon on sparrows.

It is never possible to know in advance at what time interval large data are of
particular value and most relevant. But collecting, storing, analyzing, creating
backup copies requires considerable resources. It remains to perfect the storage
policy and, of course, do not forget to apply it in practice.

2.4 Application of Big Data in Telecommunication

We are all living in the rapidly developing era of Big data, because every day
2.5 quintillion bytes of data is generated. Today, in every second the huge amount
of data is created and transported through connected telecommunication world, so
big data has become an integral part of the communication industry.
Telecommunication operators have access to own customers information about their
behavior, preferences, movement and etc.

Nowadays in telecommunication industry there are not only human-to-
human communication but also human-to-machine and machine to-machine (M2M)
communication makes huge amount of data which could be helpful for other
industries [1]. According to the Industry analysts, projections are of 32 billion
devices performing 44 trillion GB of data by 2020.

The telecommunication and technology companies have been applying
legacy analytics for a long time, but the full potential is only in the future going to
be realized by leveraging on the huge amount of data which is generated every time
from social networks, search engines government portals, online businesses and
other applications through real time predictive analytics.

The improved analytics solution can provide information which can help in
creating new business models and launch innovative products and services. By
using of its own data and fusing the data of other different sources,
telecommunication operators can gain deeper understanding of their customer
interaction and churn, product performance, and this can improve upon the
customer experience and value addition. These type insights can be used by
telecommunication companies to help other industries such as agriculture,
healthcare, education, etc.

Nowadays big data analytics is becoming an integral part of every business,
because with the quickly growing technology, big data will become an essential part
of every business.

Slow growth of revenue, increasing network costs and rivalry between
companies will enforce companies to set up advanced analytic solutions, which will
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allow them to improve data traffic management and optimization of the utilization
and performance of networks.

While data analytic companies are going through 40% annual growth, there
Is a huge shortage of specialists. Big data need specialists in data science who can
understand the data analytic technology as well as the business objective of a
telecom operator [1].

As telecommunication operators encounter spectrum costs and high network
and intense competition, advanced analytics will help them to improve their
profitability and gain competitive advantage by enhancing customer experience and
optimizing the network usage. Creating a clear value proposition using analytics
will help to justify and attract investment.

Possessing large data transmission technologies, telecommunication
companies can find patterns and causes of the call drop in real and send a message
with the apology of the customers, as well as return the money for which leads to
increased customer satisfaction and brand value.

We need to build a large data platform, where all operators need to download

sample CDR data, network and billing data after masking the details of
subscribers and this platform will provide a dropped-call rate (DCR); Call Drop
templates; causes drop call and billing template to subscribers and Call Drop, etc.
This will result in some transparency regarding network performance and a
rejection pattern.

Big data analytics makes considerable value in order to provide more
actionable and accurate information in decision making which will support to build
competitive advantages and more efficient cost structure. In difference from
traditional data warehousing technologies, big data presents following opportunities
and advantages for telecommunication operators:

1. Assembling company’s networks for the future demands: in order to
make networks optimized, robust and scalable, its necessary to take advantage of
available information, which we can achieve the results with the help of Big data
technology. By analyzing network traffic in real time it can help to optimize quality
of service and routing. For example, by revision of 3G-capable cellphone users
running their devices on 2G might identify ways of making significant enhancement
based on intelligence analysis. To better deliver media content depended on
behavior of user, which also impacts on customer experience, it is needed to collect
some information with the aid of Big data technology.

2. Understanding of user’s experience: Big data can understand right from
network data and social media information about customer by its capabilities, which
in further establishes customer-centric KPIs, enables to understand user experience.

Insights can be deployed in client contact centers to better respond and solve
problems for the client on the phone and allow them to flexibly and profitably
modify call plans for subscribers immediately. They can also be used in network
operations centers (NOCs) to detect and resolve any problems for larger groups of
users. Where necessary, you can collect information about the experience of users
in real time. For example, employees of the contact center could make sure that the
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client on the phone had problems in a certain place or when using a certain service.
The result is improved customer service, a higher level of customer satisfaction and
a lower outflow rate. Large data can also help analyze call records in real time to
detect fraud.

For the further development of telecommunication value chain, there is listed
some Big data application purposed areas [1]:

1. Network Infrastructure Management:

a)  Opportunity to inspect packet in real-time to optimize traffic routing
and manage network quality of service.

b)  Performance measurements of cellular network

C) Measurement of data traffic for supplying

2. Service access integration:

a)  Analyzing of real time call data records for identifying the fraud

b)  Planning of innovations

C) Measurement and modeling of total customer application

3. Marketing and Sales:

a)  Differentiation of responses based on event-based marketing
campaigns that use geo-location and social media.

b)  Cross- and up-sell targeting

c)  Sale of (anonymous) customer insights based on usage data to shops,
media agencies, etc.

d)  New product/service innovation based on real-time usage patterns

2.5 Challenges faced by telecommunication operators

To create the new revenue streams and to become the winner of the battle
for customers big data has the opportunity to place communication services
providers (CSPs) in a prime position.

It supplies them with an information about customer’s behavior, preferences,
and movements. However, many communication service providers are trying to
fully benefit from the large data.

Depending on the variety, velocity and complexity of many communication
service providers at macro level big data analytics go through many challenges.

Variety: As shown in the figure 2.1 the social media networks, billing
information, government portals, connected devices, call data records, etc., produce
huge amount of data. Therefore most of the data coming from sources which written
above are different and unstructured.

The telecommunication entrepreneurs need to upgrade their Call Data
Records (CDR) with other information such as location-based service, financial
information, etc., to institutionalize the data for business intelligence platforms
before the analysis can be set on it.

Velocity: Every year the population of Kazakhstan spend more and more on
online shopping, for example by the end of 2016 amounted to 157 billion tenge,
which is 2.6% of the retail trade, or 0.32% of Kazakhstan's GDP. Every minute 100
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hours of video is shared on YouTube[2].The average time spent by a social media
user in Kazakhstan 23-25 hours a week.

All this points to the fact that the data generation speed is tremendously high
and to gain value from this data, it needs to be processed in proper timeframe[1].
This volume of data requires new real-time operational capabilities for various
functions and that in turn demands increased data storage for compliance and
potential future uses as well as new tools for mediating, managing, and archiving
data within available time frames [1].

Complexity: The user generated data is mostly unstructured and complex
because of the lack of standard format to store data. The legacy network and storage
devices do not have any specific format to store data which can be relevant for
advanced analytics. The data varies with demographics, geography, life style, etc.
Analytics may provide unwanted results if the data is not filtered properly [1].

2.6 Key technologies

Architecture of data acquiesce to telecommunication companies to stock new
types of data, possess that data longer, and join diverse data sets to derive new
insights. This type of reference diagram architecture shows an admixture of those
access that we observe between our telecom clients.

In big data technology for efficient processing to perform an effective
analysis is convenient to use traditional relational approaches with horizontal
scaling where already exists data volume, which assembled by acquisition
technology.

Also, in big data science its not remarkable to find that there some lots of
different data, which for each of them is needed to find their own approaches and
instruments.

Now then we may list some of these categories [2]:

Natural language

Audio, video and images
Graph based

Structured data
Unstructured data
Machine-gene rated
Graph based

: Streaming

Unfortunately, only 20% of data from all internet resources is structures and
rest 80% of data, which made by users in social media, physical sensing devices and
internet of thighs, is unstructured and dynamic.

Processing of data usually have 6 steps to process the data. The main
structure is shown in Figure 1.

NN E
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[ Data science process ]

—[ 1: Setting the research goal ] +

—{ 2: Retrieving data }*
—{ 3: Data preparation ] ¢
—{ 4: Data exploration ]—

—[ 5: Data modeling ] C

—[ 6: Presentation and automation ] >

Figure .1 Steps for data processing

1. Setting the goal of research. Typically, data science discipline applied
in context of organizations. For example, in business sphere at first is accepted to
make project charter. In project charter is written about what you are going to
research, what kind of benefit company will get, what kind of researches you will
need.’

2. Retrieving data. At the second stage there will be the assembling of
data. In project chapter is already written about what type of data is needed and
where you can find them. In this stage you are making decision for using data in
your program, which means verification the existence, quality and availability of
data.

3. Preparing of data. At the data retrieving stage there might be mistakes,
therefore in this stage scientist improves the quality of data and prepares them to
next employment. This stage consists of three phases: cleaning the data from
incorrect values and eliminates discrepancies between sources; integration of data
expands the information by combining the data from several sources;
transformation of data guarantees that data is in appropriate format for appliance in
our model.

4, Exploration of data. Investigation of data is directed to have deep
understanding of data. Consequently, you will try to understand how variables
interact with each other, assess the distribution of data and identify the presence of
emissions. For this, descriptive statistics, visual methods and simple modeling are
mainly used.

5. Data modeling. At this stage of modeling will be useful the knowledge
from statistics, machine learning, investigation of modeling operations. Model
building is an iterative process, during which the researcher selects variables for the
model, applies the model, and conducts model diagnostics.

6. Presentation and automation. After all, given 5 stages before, results of
investigation will be given to business-side. Such results can exist in different
forms, about presentation to reports.
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2.7 Instruments and infrastructure for big data

Nowadays, exists several types of instruments and infrastructure for big data.
It easy to get confused with the growth of new technologies. Situation might
become easy with understanding that ecosystem of big data might can be divided
into some small groups by technologies with similar goals and functionality. At the
Figure2 shown the components of big data eco system and area of different
technologies in this structure. There will be considered different group of
instruments and will be ascertained what kind of role plays each of them.

Distributed filesystem. Distributed file system is similar to simple file system,
but in difference with last one it works on several servers simultaneously. In
distributed file system you may do anything, which is possible in simple file system.
At the basis of any file system exists such actions as file saving, reading and
deleting of data, also realization of data security tools. Distributed file systems have
several advantages:

1.  They are able to save files which are larger than the size of single
computer disk;

2. Files automatically are replicated to multiple servers for creating
redundancy and execution of parallel operations, while all the complexities of
technical implementation are hidden from the user;

3. System is easily scalable: user is not limited with the volume of
memory and disk space of server.

Before scaling was executed by transformation of all system in server with
big volume of memory and disk space with faster processor. Nowadays, we have
opportunity to add in our system one small server (horizontal scaling). Due to this
principle potential of scaling becomes more practically limitless.

Today most popular distributed file system is Hadoop File System (HDFS). It
represents realization with Google Hadoop File System with open code. In this
graduate work all attention will be on Hadoop File System because it is more often
used in daily practice. Also, there is a lot of other distributed file systems such as:
Cepth File System, Red Hat Cluster File System, Tachyon File System and so on.

Distributed programming. After memorizing of all data in distributed file
system, its is necessary to implement it. One of the most important aspects of
working with distributed hard disk is that there is no need to shift data to program,
but rather to shift program to data.

Data integration infrastructure. After creating distributed file system its
necessary to add data. You should translocate data from one source to other; exactly
here all advantages appears of such data integration infrastructures as the Apache
Sqgoop and Apache Flume. Process similar to the process of extracting, converting,
and loading into traditional folding data.

Machine learning infrastructure. When the data is in its place, the time comes
for extracting the coveted hidden information. At this stage it will be necessary to
use methods from machine learning, statistics and applied mathematics. Most
popular machine learning library for Python is Scikitlearn. It is best instrument of
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machine learning, and we will use it in this book. Of course, exists other types of

libraries for Python[2]:

Apache MapReduce
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Figure 2. Classification of Big data technologies

1. PyBrain for neural networks— the term “neural networks” denote
learning algorithms that model the human brain in relation to the mechanics of
learning and complexity.

2. TensorFlow- library for Python for deep learning, provided by Google.

3. NLTK(Natural Language Toolkit) — library for data with natural
language. This extensive library comes with a few text boxes that simplify the
modeling of your data.

NoSQL databases. For storing huge amounts of data required software that
specializes in these data and generate queries to them. Traditionally in this area
were the main relational databases— such as Oracle SQL, MySQL, Sybase 1Q and
others. And although in many situations they still consider the preferred solution,
new types of databases have appeared, combined databases NoSQL.

Exits sever types of databases, but we can divide them into:

41



1. Column Databases— data organized into columns, which allows
algorithms allows you to increase the speed of processing requests. In more modern
technologies there is used principle of storing into cells. Table structures continue to
play an important role in data processing.

2. Document Repository — document repository do not use tables, but
stores full information about document. Their distinguishing feature is an extremely
flexible data scheme.

3. Streaming data —collection, transformation and aggregation of data is
carried out not in accordance with the package principle, but in real time. Although
we have allocated streaming data to the database category in order to simplify the
choice of the tool, rather they form a special kind of tasks that has generated
technologies such as Storm.

4, Storage key-value —data is stored in tables, with each value associated
key. This value scales well, but the implementation is almost entirely the
responsibility of the developer.

5. SQL in Hadoop — Packet queries in Hadoop are written in a SQL-based
language, the internal rendering of which wuses the display-convolution
infrastructure.

6. Updated SQL-this type combines the scalability of NoSQL databases
with the advantages of relational databases. All these databases use the SQL
interface and the relational data model.

7. Graph database - not for all tasks the tabular format is optimal. Some
tasks are more suitable for presentation in the form of graphs and storage in graph
databases. A classic example of this kind is the social network.

Planning Tools. Planning tools make it easy to automate recurring operations
and launch tasks by events (for example, when a new file appears in a folder). They
are similar to traditional programs like CRON in Linux, but designed specifically
for large data. For example, such tools can run the MapReduce task when a new
data set appears in the directory.

Benchmarking tools. This class was developed for optimizing the big data
installing for providing standardized profiles. Profiles are made on basis of a
representative set of operation with big data . Using an optimized infrastructure
leads to significant savings. For example, saving 10% in a cluster of 100 servers is
equal to the cost of 10 servers [2].

Deploying the system. Preparing an infrastructure for large data is not an
easy task. The deployment tools of the system manifest themselves when deploying
new applications in large data clusters. They largely automate the installation of
large data components.

Programming of Services. Suppose you have created an application for
predicting the results of football matches and now want to give all those who wish
access to the projections of your application. However, you have no idea what
architecture or technology will be used in their systems. Service programming tools
provide access to large data applications as to a server. The most famous example is
REST-service;
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REST means “Representational State Transfer”. These services are often used
to transfer data on the web sites.

Security. It is important that everyone can access the necessary data. To do
this, you need to organize a mechanism for precise control over access to data, but
you do not want to do this at the level of each individual application. The security of
large data allows you to create a centralized and highly accurate system for
managing access to data.

3 Mathematical modeling of call services

3.1 Analyzing and processing contact center’s statistical data

The statistical data were collected and analyzes from the contact center of
one of the telecommunications company in Almaty.

From every contact center, it is possible to obtain the following information:

— the cause of the communication failure when receiving the service of the
telecommunications company, information about the time of communication
restoration;

— rules for filing an application for the elimination of violations.

In a month, the contact center receives about 100—120 thousand calls. Calls
come from public telecommunications network, from the mobile network and via
the Internet. Statistics are collected not only about incoming calls, but also about
outgoing calls.

The contact center regularly collects statistics on incoming calls, namely, the
number of serviced and lost calls, the average service time.

Before evaluating the average service, time and analyzing the factors
affecting this value, it was necessary to collect statistical data on the following
values:

— number of incoming calls;

— the number of serviced calls;

— number of lost calls;

— average call processing time.

Statistical data on the calls arriving at the contact center were collected
within a month.

Call—center regularly collects statistics about calls. Information about the
number of incoming (incoming traffic), serviced and rejected (denied service) calls,
the average service time of the application is recorded.

The object of the study was the Contact center of one of the communication
providers in Almaty. The center, designed for 20 workplaces, operates daytime
from 8.00 to 18.00 hours seven days a week. The total staff of the operator is 35
people. Calls come both from mobile phones and from the public telephone
network. The number of calls within an hour reaches 250 calls, during the day —
3000 and within a month — 101000 calls.

Operators of the Contact center consult on various issues related to
telecommunications services. It accepts applications for installation, transfer,
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re—registration, unlocking a city phone, as well as for connection to services
provided by a telecommunications operator.

The analysis was carried out on the basis of statistical data on the incoming
traffic of contact center for April and May 2018.

For the expediency of applying the method of trend extrapolation, it is
necessary to identify the presence of a trend in a number of dynamics, i.e. perform
series check for stationarity.

A simple method of analyzing stationarity is to compare its parameters,
grouped for the beginning, middle and end of the series. Having divided the series
into two groups, for each of them calculate the average value by the formula (3.1)
and the variance value by the formula (3.2). Then these parameters are compared for
individual segments of the source series.

oW (3.1)

where n—number of levels in a row, ), Y;—the sum of all observations;

2 Z (Yi _YAl)Z
o= n, -1 (3.2)
where Y;—individual observations,
Y, —arithmetic mean,
n—number of observation.
Thus, in order to establish the stationarity of the series relative to its central
tendency (the absence of a non—cyclic trend), comparison of the arithmetic means is
made according to the t criterion (Student's test):

Y, =Y.
t= 21 (3.3)
512(n1 _1)"‘522(”2 _1)' i+i
n, +n, n n,

Let's consider the method of analysis for stationarity of series for January. We
divide the series into two parts: the first part, from the first to the 15th of April, and
the second from the 16th to the 30st of April.

We find the arithmetic mean for both parts of the series.

DY, "914 +5675 +5035 + 4486 + 4010 + 4367 + 2019 +983 +(...) + 4174 + 3863 +1740 +938

Y =
o 15

V. = E,Yu 3940 +4090 +3677 +3693 +3209 +1515 +5034 +(...) + 4552 + 4042 +1350 +1706
, = =
n 15
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We find the variances for both parts of the series.
52 = DY —Y)? (914 —3490)? + (5675 — 3490)2 + (5035 —3490)° + (,,,)? + (938 — 3490)°
2 = -

= 2788967
nl_l 14
Y. Y _ 2 N 2 . 2 2 _ 2
52— Z( )’ _ (3490 —3298)” + (4090 —3928)” + (3677 —3298)” + (,,,)* + (1706 —3298)* _ 1650932
,—1 14
Now we find the criterion
. 3490 — 3298 192 _0,21

S2(n, 1)+5 (n, -1) 1 \/2788967 (15 1) - 883
n, +n, “n, 14" 14

The degree of freedom in calculating the t—test is defined as
d; =n+n,-2
d;, =14+14-2=26

The obtained value is compared with the above estimates of the criterion for

P=0,05.

trane=2,04

tcalc=0,21

If the estimated tecac< twne less than the tabulated one in the graph
corresponding to the significance level P = 0.05, then the differences between the
averages are considered to be insignificant.

3.2 Forecasting by the method of trend extrapolation

The linear trend is a function y = ax + b, where

The value of x is the number of the period in the time series, the month
number;

y— is a sequence of values that we analyze (for example, traffic by day of the
week.)

b —point of intersection with the y—axis in the graph (minimum level);

a— is the value at which the next value of the time series increases;

Moreover, if a> 0, then the dynamics of growth is positive,

If a <0, the dynamics of the trend is negative, i.e., for example, the traffic
forecast will give a big error. A linear trend should be used to predict time series
whose data is increasing or decreasing at a constant rate.

To calculate the forecast, we confine ourselves to the period of prehistory
from April 1 to April 28, we will find projections for the 29.30 and 31 days of the
month and compare them with the actual traffic data for these days the same days.
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Table 3.1—Forecast by the method of trend extrapolation (April 2018)

Date Incoming traffic y=—29,1t+3845 4
01.04.2018 914 3816
02.04.2018 5675 3786
03.04.2018 5035 3758,1
04.04.2018 4486 3729
05.04.2018 4010 3699,9
06.04.2018 4367 3670,8
07.04.2018 2019 3641,7
08.04.2018 983 3612,6
09.04.2018 4653 3583,5
10.04.2018 4907 35544
11.04.2018 4597 3525,3
12.04.2018 4174 3496,2
13.04.2018 3863 3467,1
14.04.2018 1740 3438
15.04.2018 938 3408,9
16.04.2018 3940 3379,8
17.04.2018 4090 3350,7
18.04.2018 3677 3321,6
19.04.2018 3693 3292,5
20.04.2018 3209 3263,4
21.04.2018 1515 3234,3
22.04.2018 854 3205,2
23.04.2018 5034 3176,1
24.04.2018 4552 3147
25.04.2018 4080 3117,9
26.04.2018 3814 3088,8
27.04.2018 3925 3059,7

The linear trend calculated for 28 days of the month (period of prehistory) is
described by a function of the form y=—29,1t+3845,4. For forecasting, we need to
extend the trend line and determine its values.

Now calculate the linear trend for the month of February. For the calculation
of the forecast period in the history confine ourselves to the 1 st to May 28, we find
projections for the 29, 30 and 31 of the month and compare them with the actual
data traffic these days.

Calculated for 28 days of the month (period of prehistory) linear trend is
described by a function of the form y= 34,0x+3124,4. The linear trend of traffic for
May is shown in Figure 3.2
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Figure 3.1 — Linear traffic trend for April
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Table 3.2 Forecast by the method of trend extrapolation (February 2013)

31

Date Incoming traffic y=34,0x+3124,4
01.05.2018 1148 3158,4
02.05.2018 4518 3192,4
03.05.2018 4683 3226,4
04.05.2018 4947 3260,4
05.05.2018 4862 3294.,4
06.05.2018 1468 3328,4
07.05.2018 1401 3362,4
08.05.2018 1420 3396,4
09.05.2018 864 3430,4
10.05.2018 5775 3464.,4
11.05.2018 5630 34984
12.05.2018 2477 3532,4
13.05.2018 1034 3566,4
14.05.2018 5663 3600,4
15.05.2018 5150 3634,4
16.05.2018 4983 3668,4
17.05.2018 4499 3702,4
18.05.2018 4632 3736,4
19.05.2018 2093 3770,4
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Table 3.2 Continuation

Date Incoming traffic | y=34,0x+3124 4
20.05.2018 1059 3804,4
21.05.2018 4798 3838,4
22.05.2018 5221 3872,4
23.05.2018 4640 3906,4
24.05.2018 4286 3940,4
25.05.2018 4256 3974,4
26.05.2018 1966 4008,4
27.05.2018 1124 4042,4
28.05.2018 4799 4076,4
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Figure 3.2— The linear trend of traffic for May is shown in Figure 3.2

Comparison of the forecast estimates with the actual data (Tables 3.1 and
3.2) made it possible to determine that the absolute forecast error for one day ahead
was 263 calls, respectively the relative error was 6%.

3.3 Forecasting using the weighted moving average method

The second method to which the forecast was calculated was a moving
average. Due to the fact that the considered time series has a trend and a seasonal
component with a seasonal period of n = 7 days, the length of the smoothing
interval is assumed to be n = 2p + 1. Since the value of n is odd, the moving average
will be given by formula 3.4
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t+p

y _ i_tz—pyl . yt—p+yt—p+1+"'+yt+p+1+yt+p
' 2p+1 2p+1 (3:4)
where y;—the actual value of the i—th level;
y.—the moving average at time t;
2p+1 — length of the smoothing interval.
Table 3.2 Forecasting by weighted moving average method (April 2018)
Date Actual traffic Forecasting by weighted moving
average method

4 4486 3786

5 4010 3796

6 4367 3650

7 2019 3632

8 983 3648

9 4653 3671

10 4907 3599

11 4597 3559

12 4174 3553

13 3863 3451

14 1740 3334

15 938 3203

16 3940 3134

17 4090 3041

18 3677 3008

19 3693 2996

20 3209 3153

21 1515 3219

22 854 3276

23 5034 3294

24 4552 3396

25 4080 3757

26 3814 3828

27 3925 3352

Accept smoothing period of one week (n = 7).

The incoming traffic and its alignment with the moving average on the days
of the week are graphically presented in Figure 3.3. Forecast values of incoming
traffic for 28,29 and 30 January are assumed equal to the smoothed value on April
217.
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Now we calculate the forecast using the moving average method for May.
The incoming traffic and its alignment with the moving average on the days of the
week are graphically presented in Figure 3.4.The predicted values of incoming
traffic for May 30 and May 31 are equal to the smoothed value for May 29.

Figure 3.3 reflects the series, smoothed by the moving average method for
May, that is, the series 1 — incoming traffic, the series — 2 alignment using the
moving average.
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Figure 3.3— Smoothing the series using the moving average method (April 2018)

Table 3.4 Forecasting by weighted moving average method (May 2018)

Date Actual traffic Forecasting by weighted moving
average method
4 4947 3289
5 4862 3328
6 1468 2806
7 1401 2962
8 1420 3060
9 864 2719
10 5775 2657
11 5630 3266
12 2477 3799
13 1034 4387
14 5663 4205
15 5150 4062
16 4983 4007
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Table 3.4 Continuation

Date Actual traffic Forecasting by weighted
moving average method
17 4499 4011
18 4632 3887
19 2093 3897
20 1059 3848
21 4798 3818
22 5221 3764
23 4640 3746
24 4286 3755
25 4256 3756
26 1966 3699
27 1124 3666
28 4799 3787
29 4826 3179

Line Plot of multiple variables
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Figure 3.3— Smoothing the series using the moving average method (May 2018)

3.5 Prediction of traffic on a particular day of the week

As can be seen above, we predicted traffic for the month by two methods.
Since the highest load of incoming traffic falls on Thursday, we calculate the
forecast load for this day of the week, using the incoming traffic data for Thursday
for two months (April and May).



To calculate the forecast by the method of trend extrapolation, we limit
ourselves to the prehistory period, which includes 9 Thursdays (4 in April and 5 in
May), we will find the forecasted values for May 31 (the ninth Monday). The
predicted value will be compared with the actual traffic for this number. Plotted in
Figure 3.4 graph and given on the x—axis — time ,on the y—axis — traffic.

Calculated linear trend is described by a function of the form Y = 139x +
3752.

Table 3.7. — Calculation of the forecast by the method of trend extrapolation
(Thursday)

Date Incoming traffic y=139x+ 3752
05.04.2018 4010 3891
12.04.2018 4174 4030
19.04.2018 3693 4169
26.04.2018 3814 4308
03.05.2018 4683 4447
10.05.2018 5775 4586
17.05.2018 4499 4725
24.05.2018 4286 4864

The forecast by the trend extrapolation method on May 31 (the ninth
Thursday) was 5003 calls.

Line Plot of WVar1
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Figure 3.4— Linear trend of traffic for Thursdays
The second method by which the forecast for the eighth Thursday was

calculated was a moving average. Since the value of n is odd, the moving average
will be given by formula (3.4)
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t+p

ZYi

i=t—p yt—p + yt—p+1 +...+ yt+p+1 + yt+p

Y. =

where y;—the actual value of the

i—th level,

y.—the moving average at time t;

2p+1 — length of the smoothing interval.

T 2p+1 2p+1

Table 3.8 — Calculation using the moving average method for Thursday

Date Incoming traffic Forecasting by weighted
moving average method
05.04.2018 4010 3833
12.04.2018 4174 3959
19.04.2018 3693 3893
26.04.2018 3814 4063
03.05.2018 4683 4757
10.05.2018 5775 4985
17.05.2018 4499 4853
24.05.2018 4286 4638

Incoming traffic and its alignment by means of a moving average for a
specific day of the week are graphically presented in Figure 3.4.
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Forecast different estimates of incoming traffic as of May 31 are equal to the
smoothed value on the ninth Thursday 4989 calls.
Let's compare the predictions calculated by the two methods in Table 3.9

Table 3.9 Comparison of forecast estimates on May 31
Date | Actual traffic Weighted moving average | Method  of  trend
method extrapolation
31.05.2018 5131 4989 5003

Table 3.10—Estimate the accuracy of the forecast for Thursday

Date Actual Absolute error, Relative error,
tl’affIC yi A1= Yi = ¥x ,8 — % -100%
i

Weighted | Method  of | Weighted | Method of trend
moving | trend moving | extrapolation
average | extrapolation | average
method method

31.05.2018 5131 142 128 2,77% 2,49%

The approximation error, calculated for forecasting on each Thursday by
formula (3.6), when calculating by the trend extrapolation method taking into
account the unevenness index is 2,49% and the moving average method gives an
error of approximation of 2,77%.

The results of the short—term forecasting of incoming traffic of the Contact
center on Thursday made it possible to reveal that the greatest accuracy is provided
by the forecast calculated by the trend extrapolation method taking into account the
unevenness index.

3.6 Estimation of forecast accuracy

Obviously, the accuracy of the forecast is higher, the smaller the error value,
which is the difference between the predicted and the actual value of the
investigated quantity.

Table 3.11 — Projected Traffic Estimates (April 2018)

Date | Actual traffic Weighted moving average | Method of  trend
method extrapolation
28.04.2018 4042 3803 3030,6
29.04.2018 2840 1586 3001,5
30.04.2018 2806 1655 2972,4

The approximation error calculated for the 1-3 days forecast by formula (3.6) was
12 % for the linear extrapolation calculation, when calculating by the trend the
moving average method gives the approximation error 30%.
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Table 3.12—Estimate of forecast accuracy (April 2018)

(3.6)

Date | Actual traffic y; Absolute error Relative error
= v, — A
Al YI YX ﬁ — y_l . 100%
i
Weighted | Method  of | Weighted | Method  of
moving | trend moving | trend
average | extrapolation | average | extrapolation
method method
28.04.2018 4042 239 10114 6% 25%
29.04.2018 2840 1254 161,5 44% 6%
30.04.2018 2806 1151 166,4 41% 6%

Table 3.13 — The forecasted traffic estimates (May 2018)

Date Actual Weighted Method of trend
traffic moving average method | extrapolation
29.05 4826 3179 4110,4
2018
30.05 4408 3134 41444
2018
31.05 5131 3289 4178,4
2018

Table 3.12—Estimate of forecast accuracy (May 2018)

Date Actual traffic y; Absolute error Relative error
= v, — A
Al y1 YX ﬁ — 71 . 100%
i
Weighted | Method  of | Weighted | Method  of
moving | trend moving | trend
average | extrapolation | average | extrapolation
method method
28.04.2018 4826 1647 715,6 | 34% 15%
29.04.2018 4408 1274 263,6 |29% 6%
30.04.2018 5131 1842 952,6 |36% 19%
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The approximation error calculated for the May forecast for 1-3 days by
formula (3.6) was 13% for the linear extrapolation calculation, and the moving
average method gives an error of 33 % approximation.

Calculations showed that the method of linear extrapolation of the trend
provides the greatest forecast accuracy in April and May of the month. The error
does not exceed 13%.

The results of traffic forecasting for a particular contact center were
presented. The estimation of stationary traffic, will reveal the trend in the statistical
traffic data for the month. The forecasted traffic estimates are calculated using
different methods with a forecast horizon of 1-3 days. The forecast for a particular
day of the week is determined, which, as a rule, has the greatest load. The method
of short—term forecasting is chosen, which ensures the greatest accuracy of the
forecast.

3.7 Determination number of operators

As a mathematical model of the contact center, the following queuing
systems are used (model designations are given according to the Kendall symbols
[5,14]):

— a model with expectation and an infinite queue M / M / N / oo;
— a model with expectation and an arbitrary distribution of the service time M/G /N;
— model with expectation and the final queue M/ M/ N/ B;

It should be noted that almost all considered models are described by the
simplest incoming call flow and exponential distribution of service time, with the
exception of the M / G / N model having a common service time distribution.

In practice, systems with the ability to delay incoming calls in the queue are
much more common, if their immediate service is impossible. The model with the
expectation M/M/N, described by the second Erlang formula, assumes the presence
of an infinite queue, and the main area of its application is large contact centers with
a large number of operators and the number of incoming lines.

Using statistical data, we determine which model can be described by the
investigated call—center.

The M/M/N model is convenient to use and is recommended for calculating
the staff of operators in those contact centers where it is important to accurately
predict the average queue length. The discrepancy with the empirical value of this
parameter for the data averaged over the entire study interval did not exceed 3.3%.
Similar results are given also by the model with a finite queue M/ M / N / B, but
analytically it is more complicated than the M / M / N model. Therefore, it is
advisable to apply this model to contact centers where it is important to take into
account the possibility of locks, and the number of incoming lines exceeds the
number of operators by no more than 10%.

As expected, the closest to the empirical data is the M / G / N model (the
uncertainty was less than 0.1% for the whole simulation interval). Therefore, if the
prediction of the waiting time is critical for a DSC, then it is advisable to use the
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M/G/N model, which takes into account the fact that the time for servicing calls is
not distributed exponentially.

The correct choice of a model for planning the characteristics of contact
centers is an extremely important task, but it is not easy to solve it. When planning
and developing new contact centers, it is difficult to accurately predict the incoming
load, maintenance time and other important parameters in advance. After all, the
successful choice of the model depends first of all on the volume and variety of the
data collected during the operation, their analysis and processing. At the same time,
it is very important that the statistics showing the entire sequence of contact centers
functioning are complete and detailed.

This allows you to efficiently and accurately calculate the functional
parameters of contact centers, as well as make timely changes to its operation. The
lack of such data makes it possible to make only approximate estimates of many
important characteristics of the quality of service, which, incidentally, is
characteristic for the design of most contact centers, when the calculation data for
simple models such as M/M/N, M/M/N/N, M/M/N/B.

Mathematical modeling has shown that none of the models considered is
absolutely accurate, nor is it absolutely unsuitable. One can judge only the degree of
accuracy of the prediction of certain parameters of real systems. The models
considered can serve only as a guide for choosing the right strategy for developing
new contact centers.

They are designed to solve problems at the lowest level of the management
hierarchy contact center. The solution of this task, of course, will not be the key to
success the functioning of the whole system as a whole, because at the higher levels
of management no less important long—term tactical and strategic decisions must be
made. However, the results could be the basis for selecting the appropriate model at
the stage of conceptual design contact center.

Consider the case of s identical service channels (M/M/S/8) with the
maintenance intensity p of each device. In our case, the service channels are
operators, but in the future we will follow the terms of the queuing theory.

With the simplest input stream and exponential service time, the channel
selection rule does not affect the functioning of the system, i.e. on the number of
applications that are in the system, for the duration of waiting.

In Figure 3.5 is presented transition graph.

Sﬂ .S’_H
Figure 3.6 — Transition graph

The intensity of service increases with the number of occupied channels.
Once all channels are busy with applications, the intensity of service in the system
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ceases stops to grow, newly arrived applications become queued, waiting for the
release of any of the channels. From the graph we construct the equations of state
probabilities:

F)].:i.PO’

n

N
P ="”_|.P0 where 0<n<s,
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We obtain the basic characteristics of the system:

0

Pref
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Absolute bandwidth:
A=qQ-A=u-z,

hence the average number of occupied channels:
2=y

Average number of requests in the queue:

V=3 -9R= 3 (-9 LR,
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after the transformations:
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Total number of applications in the system: n=v+z
Average length of stay in the system:

n_1 oy

=—=— P, +1
A pl(s=Dis-y)’

All formulas presented above are valid only for a stationary regime. In to

have a stationary mode, order for a multichannel system with an infinite queue

should satisfy condition A

M-S
At definition of number of operators of the call-center now use the
C—formula of Erlang [10]. Let's consider it in more detail.
Let a simple flow of calls with parameters A arrive to a fully accessible

system with expectation. The length of service is distributed by exponential law:
F(t)=1-¢7"",

1
where 13 = E— average service time.

If all lines are busy at the time of the call, the call is queued and waiting for
service. Calls from the queue are selected in the order they are received. In
Kendall's symbols we have a system M/M/v/r=co/FF.

It is required to determine the probability of waiting for an incoming call in
the queue, the mathematical expectation of the waiting time and the length of the
queue.

The problem in such a way was first formulated and solved Erlang. In the
problem posed by Erlang, the number of waiting places r =co.

The solution of this task allows to evaluate the quality of service
characteristics of a fully accessible system with the expectation:

a)  the probability of waiting in the queue for an incoming call

P=R=P(>0=— DA (3.7)
1—[)[1— E,(A)]
\"
Where A— incoming traffic
v — number of lines or number of operators;
v 1
P, = Pv) = 2 (A)
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Erlang’s first formula, in some sources it is called Erlang’s B formula;
D, (A) is called the second Erlang formula or the Erlang’s C—formula.
b)  The expectation of the length of stay in the queue
L I

=xp t= Y (3.2)

Thus, in the Erlang formula (3.1) we know the values of the incoming load or
the number of calls arriving for a certain period, for example during the hour of
maximum load, the probability of waiting P, which we set ourselves.

Let us find the number of operators that will provide us with a given
probability

expectations using the formula (3.3):

1

t

where L— is the average queue length.
And now let's look at the real data that shows how the value of P changes
over the course of a day — the probability of waiting for a call in the queue.

0,9

Probability of waiting
o © o 2o o o e 9o
= N w E-Y (9] (o)} ~ (o]

o

9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00

Time

Figure 3.6 — Changes of the probability P during working hours

The graph in Figure 3.6 shows that the highest probability of waiting for a
call in the queue was observed between 15.00 and 16.00, and is P = 0.86. The
smallest probability P is for the period 20:00—21:00 and is 0.26. Figure 3.7 shows
the schedule of load changes during this working day. The greatest number of calls
was received during the period 15.00 — 16.00 hours, and made 616 calls, and the
smallest number of calls arrived at the end of the day and made 186 calls.

As we can see from the analysis of the received statistical data, the time of
the greatest and the least load does not coincide with the time of the greatest and the
least probability of waiting in line. This suggests that the work of the contact center
was not provided by a sufficient number of operators.
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It can be seen from formula (3.4) that the value of v is directly proportional
to the value of A, that is, if we take as the constant value the probability of waiting
P equal to 0.15 and the length of the queue L = 10, then we determine the form of

the dependence (
700

600
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300

200

Number of calls (calls/hour)

100

0
9:00

3.4).

10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00
Time

Figure 3.7 - Receipt of calls during the workday

The quantity A is defined as follows. As it is already known from the theory

of teletraffic [1], the value of A is calculated by the formula:

A=A1-t,

where A is the intensity of the incoming stream, in our case the number of

calls coming during in 1 hour;
t — call service time.

Let the number of calls vary from 200 to 500 in steps of 50. The average

time for the call is 2 minutes. Then the value of A will vary from 3.3 to 21.5 Erlang.

Table 3.3 - Load value A

Parameters Values

Number of

calls ,n 200 250 | 300 | 350 | 400 | 450 | 500 |550 | 600 |650
Load value

A(Erlang) 6,7 3 00 (16 |33 (49 |66 [8,2 |99 1,5

Dependence of 3.4 for this example would look like

vV =215-A
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The result obtained is represented in the form of Table 3.4.

Table 3.4 - Number of operators

Parameters Values

Number of calls ,n 200 | 250 | 300 | 350 | 400 | 450 | 500 [550 |600 |650

Load value A(Erlang) | 6,7 | 8,3 |10,0|11,6|13,3|149|16,6|18,2|19,9|21,5

Number of operators |14 |18 |22 |25 |29 |32 |36 (39 (43 |46

Thus, to ensure the probability of waiting for a call in the queue is not higher
than 10% and the queue length is not more than 10, the number of operators
working in one shift at the hour of the greatest load should be increased to 46. In
addition, forecasting is more efficient to produce by the hour of the day.

Figure 3.8 shows the dependence of the number of operators on the number
of incoming calls. Thus, having established by forecasting the number of operators
for the previous days, we can determine the number of operators on the schedule, so
that the probability of waiting in the queue does not exceed 10%.

50
45
40
35
30
25
20

Number of operators

15
10
5

0
0 100 200 300 400 500 600 700
Number of calls

Figure 3.8 - Dependence of the number of operators on the number of calls
4 Safety of vital functions

4.1 Review of working conditions

In this graduation project, in this chapter was analyzed the effectiveness of
the organization of the work of contact center operators, | conduct the calculation of
the premises for the safety of life activities.

According to the nature of the environment, the room belongs to a classroom
with a normal environment, since the air humidity does not exceed 60% and the
temperature does not exceed 30°C , there is no technological dust, an active
chemical environment.

The equipment operates optimally under the following conditions:
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- temperature from 10°C to 40°C

- humidity from 5% to 75%

- Power supply: alternating current-voltage 220 V, frequency 50/60 Hz,
current 2 -5 A.

Since all equipment is certified, the class of professional risk is defined as the
minimum [20].

Electrical devices for safety measures refer to devices with an operating
voltage of up to 1 kV.

By the degree of danger of electric shock, the room belongs to a class without
increased danger, since it meets the requirements:

- dry (relative humidity of air does not exceed 60%);

- with a normal temperature (in the cold period, the maximum temperature
does not exceed 28 and not fall below 23 degrees, the temperature in the summer is
20-24 degrees, the air speed is 0.1 m/s);

- with insulated floors (non-conductive surfaces, with antistatic
impregnation);

- dust-free (no technological dust is released);

- does not have ungrounded objects.

The specifics of the process performed, the properties of the substances and
materials use, and the availability of electronic equipment, the premises are
classified as D fire hazard category [40].

The workplace for the performance of the work corresponds to the
requirements of state standard (GOST 12.2.032-78, " Workplace in the performance
of sitting jobs." General ergonomic requirements ", GOST 12.2.033-78".),
Electrically adjustable office tables with two operating modes are installed, sitting
and standing, which allows to reduce the load by alternating the position during
operation, as well as the break during the last 4 hours of operation every hour for 15
minutes [41].

The operator room has the following dimensions: length A =22 m, hall width
B =16 m, height H = 3,5 m; the height of the work surface h;=0,8m. The windows
start at a height of h=150 cm, the width of windows b=310 cm. Standing next to the
building at a distance of 10 m and a height of 7 m, shading no buildings on the other
three sides.

The following telecommunications equipment is located in the building:

- personal computers;

- telephone sets;

- office equipment (printer, copier.).

The layout of the equipment is shown in Figure 4.1.

For other equipment, a separate room is allocated for better electrical safety.

In the personnel room there are 35 employees, according to the state standard
requirements per person there should be at least 6,2m? of the room area. The room
has an area of 352,0 m?, it means that per employee 10,0 m2 of floor space, which
meets the requirements of state standard.
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The rated supply voltage of the CC is from a reference voltage source minus
60V or minus 48V with a grounded positive pole

The supply voltage is in the range:

- minus (40 .... 57) V at the rated voltage minus 48 V;

- minus (48 ... 72) V at the rated voltage minus 60 V.

3000 T 22000
: o o - v e —y = =
1D, [ A 1 1 | 1 [
D ] ] T T T ] 7
~ A & i (7 A M
= s
— 103 - 7 - -
- [ & | [ [
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Figure 4.1 - Plan for placing equipment and workplaces in the control room

The supply voltage is in the range:

- minus (40 .... 57) V at the rated voltage minus 48 V;

- minus (48 ... 72) V at the rated voltage minus 60 V.

All components of the CC and power supplies, which are energized above 42
V, are provided with protection against accidental touch of maintenance personnel.
In the CC, the ability of electric voltage to fall on the outer metal parts, control
buttons, adjustments, adjustments is excluded.

To improve reliability, equipment has enforceability connecting a backup
power source, providing the work with the loss of external power.

The uninterruptible power supply is used to protect the equipment from
failures in the external network, such as:

- increased or decreased voltage;

- dips or jumps of voltage;

- loss of voltage;

- high noise, distortion, power surges.

If the power supply is uninterrupted, a dead time can be allowed without
causing disturbances in the load. For modern technical devices with pulse power
supplies this time does not exceed 10-20ms.

In order for the uninterruptible power supply able to supply power to the
critical load from the moment of emergency shutdown of the main power source
until the backup power source is switched on, the accumulated energy must be
ready for immediate use. This energy is in most cases provided by a group of
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rechargeable batteries[22].Battery groups require regular maintenance and
inspection for corrosion, leakage, and temperature differences between the
individual components. Each battery is connected in series to each other by the
connecting cable, and each cable is necessary to check the quality of connectivity
and the absence of corrosion.

In the battery cabinet, the voltage on the bus voltage is 480V for forty-four-
volt batteries and, consequently, 80 terminals that require inspection. This is in
addition to the periodic testing of the electrical voltage and internal resistance of
storage batteries, and also tests under load.

For uninterrupted power supply, a separate battery room is allocated in the
contact center and lead-acid batteries are installed.

Risk factors when working with batteries:

- explosion hazard of storage batteries;

- Acid sulfuric acid, which is a part of the electrolyte of lead-acid batteries;

- High toxicity of lead and sulfuric acid, which are part of most industrial and
traction batteries.

According to the degree of exposure to human body, sulfuric acid, according
to the sanitary norms, refers to the 2nd class. The maximum permissible
concentration (MPC) of sulfuric acid in the air of the working zone according to
state standard CH 245-71 is 1 mg / m3, and this concentration is also the limiting
one-time. State standard  12.1.005-88 approved the maximum allowable
concentration limit for 800 toxic substances [43].

The maximum permissible concentrations of harmful substances in the air of
the working area are those concentrations that, within a daily period of 8 hours
during the whole working period, can not cause working illnesses or deviations in
the state of health detected by modern methods of investigation, directly in the
course of work or in the long term.

In accordance with state standard GOST 12.1.007 - 76, hazardous substances
are divided into four classes according to the degree of danger: | - extremely
dangerous; Il - very dangerous; Il - dangerous; IV - low-risk. Class | includes
substances with a maximum permissible concentration of up to 0.1 mg / m3.

Batteries in power plants and substations, as a rule, should be operated
according to the rules of technical operation by the method of constant charging and
at the same time the concentration of sulfuric acid in the working area is much
lower than the MPC.

Table 4.1 - Maximum allowable concentrations of certain harmful gases, vapors,
dust in the air of the work area
Harmful substances Concentration, ™8 /m3

Tetraethyl lead 0,005
Vapors or dust of lead, mercury, their 0,01

inorganic compounds
Hexachloran, metaphos, ozone 0,1
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Table 4.1 continue
Harmful substances Concentration rng/ 3
' m

Chlorine, sulfuric acid, vapor or copper |1
dust

Dust of aluminum, flour dust containing | 2
more than 10% of the quartz impurity

3
Tobacco or tea dust
Methyl (wood) alcohol, methanol, 5
benzene
Dichloroethane, hydrogen sulphide

10

Ammonia, carbon monoxide or sulfur 20
dioxide, naphthalene

Xylene, toluene 50
Fuel gasoline 100
Acetone 200
Kerosene, white spirit, transformer oil 300
Ethyl (wine) alcohol 1000

4.2 Calculation of natural light

The premises with the constant presence of people must have, as a rule,
natural lighting[1].

It should be noted that the maximum permissible concentration of sulfuric
acid in the air of the working area of battery rooms is reached only during the
charging of batteries.

When designing new premises, when reconstructing old premises, when
projecting the natural lighting of the ship's premises and other objects, it is
necessary to determine the area of the light apertures that provide the standardized
value of coefficient of natural lightening in accordance with the requirements of
Building Norms and Rules of RK 2.04.-05-2002 "Natural lighting and artificial
lighting. Design standards "[1] .

Calculation consists in the preliminary determination of the area of light
apertures for side and top illumination by the following formulas:

1.  Atside lighting

S Ch 'st Ty
100 2=— > —.K
S o T, -k b (4.1)

n

2. Atthe top light
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100i:eH .KSf .nl
S 7,1, K

n

K, (4.2)

Where: S,- the area of light apertures in side lighting, m?;
S,.-the area of flor, m?;
ey-normal value of natural lightening coefficient;
K, ¢-safety factor;
no-Light characteristics of windows;
T,-the total light transmittance is determined by the formula:

Ty =7, +7,+7,+7, (4.3)

where t,-light transmission coefficient of the material;
7,-the coefficient of the light loss in the bindings of the light mist;
T5- the coefficient of loss in supporting structures;
7,- coefficient for considering the loss coefficient in the sunshield;
Ts-coefficient of light loss in the protective grid, installed under the
lanterns;
r;-coefficient taking into account the increase in the coefficient of
natural illumination at side lightening;
r;-coefficient taking into account the increase in the coefficient of
natural illumination at top lightening
Kp- coefficient that takes into account the eclipse of windows by
opposing buildings;
The normalized values of natural light coefficients for a building located in
different areas should be determined by the formula:

€y =€y -My (4.4)

Where N-is the natural light group number;
ey- coefficient of natural lightening;
m,,- coefficient of light climate.
Since the windows are located on the north and south side at the same time,
the gap of visual work is V, the coefficient of light climate will be equal to
m, =0,9.

e, =1-09=09 (4.5)

The main goal of natural lighting is to find the total area of windows for the
working space of the operators:
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Sn .e,, -
So- the area of light apertures in side lighting, m?;
S,.-the area of flor, m?;
ey-normal value of natural lightening coefficient;
K ¢-safety factor;
no-Light characteristics of wind;
T,-the total light transmittance.

Now we calculate the value of the luminous characteristics accordance with
the following data:

L_zz_14
B 16
H_35_16
h, 22

where hl is the height above the working surface:
h; =08+ 1,4 =272

Calculated relationships for the window's description of the window we get 1o
= 8.46 and get 8.5. As a light-emitting diode, the project has a two-layer glass,
frames made of wood, double-sided window was taken. The sun protecting curtain
was taken as a means of protecting against radiation. Corresponding to the table
values:

7, = 0,8,
7, = 0,6,
73 = 0,9,
7, = 0,1.

For the calculation of the light diffraction we will use following formula:

Ty =T1+T2+2'3+Z'4 (4_3)
7,=08+0,6+09+1

To calculate the coefficient, you need to find by the following formula: P/H,

Here,P is the distance from the point for the one-side lighting. In this case,
the height of nearest building is Hy=7m so the relation was taken as 1. If P,=0,5 we
will find ry coefficient which equals to r;=2,1. | will find the coefficient K, of
buldings located close to each other. For this condition, the coating layer is 4,5 m
and the roof is 2,5 m. In this regard, the height of the building located near:
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H, =45+ 2,5=>5(m)

From the above equation, we find the shadow coefficient of the building
facing one another: F, = 1.
Total area of windows:
~22-16-0,9-85

S, = 12-1=4,66
100-3,3-21
Width of one window:
2
b i _ 4.66m _31m
h, 1,5m

As a result of these calculations, windows with dimensions of 150 x 310 cm?
will be established.

4.3 Fire safety organization in the communications

The Main Fire Department of the Republic of Kazakhstan through the
appropriate departments (departments) of the regions, regions and district
inspectorates of fire supervision, as well as fire units and detachments, supervise
and monitor compliance with fire safety rules. In violation of fire safety rules, the
bodies of the State Fire Safety Administration of the Republic of Kazakhstan have
the right to impose fines on the perpetrators persons, to suspend work on the
individual sections or the communications enterprise as a whole.

The fire safety rules at the facilities of the Ministry of Communications of
the Republic of Kazakhstan were developed with the Ministry of Communications
of the Republic of Kazakhstan and coordinated with the Main Fire Department of
the Ministry of Internal Affairs of the Republic of Kazakhstan. Responsible for the
compliance with fire safety rules at the telecommunications enterprise is its head,
for purposes, units, services - their managers appointed by the order for the
enterprise.

At all communication enterprises, voluntary fire brigades are set up, headed
by the person of administrative personnel, who is appointed by the head of the
enterprise. Fire and technical work is organized and conducted by the fire and
technical commission, which is the chief engineer of the enterprise. The engineering
and technical commission, develops measures for their elimination. At least once a
quarter a fire and technical commission inspects communication enterprises.

Measures that eliminate the causes of fires and explosions are subdivided
into technical, operational, organizational and regime ones. Technical measures
include compliance with fire regulations for buildings, heating and ventilation,
selection and installation of electrical equipment, lightning protection. Operational
activities underpin the proper operation of production machines, compressor, boiler
houses and other power plants and electrical equipment, the correct maintenance of

69



buildings and theories of the enterprise. Organization activities include the training
of production personnel with the opposite rules and the issuance of the necessary
instructions and posters. The regime measures include restricting or prohibiting fire,
smoking, electric and gas welding works in fire hazardous areas.

In the event of a fire, it is necessary to provide for the evacuation of people.
Evacuation routes should cushion the evacuation of all people staying in the
premises of the company for the necessary time. Exits are considered evacuation if
they lead:

a)  from the first floor directly to the outside or through the lobby,
corridor, staircase;

b)  from the premises of any floor, except the first, into the corridor
leading to an internal staircase or flatter cell, which has an outlet directly to the
outside or through the vestibule, separated from adjacent corridors by partitions
with doors;

c)  from a premise in the next premise on the same floor, provided with the
outputs specified in subparagraphs a) and b).

Doors on evacuation routes must be opened in the direction of exit from the
building. Doors to balconies and platforms intended for evacuation from rooms with
a simultaneous stay of no more than 15 people, as well as from clod areas of not
more than 200 m? and sanitary units may be designed to open inward rooms.
Arrangement of a doorway or access door is not allowed. The minimum width of
the doors, on the evacuation routes should be 0,8m. The width of the outer doors of
staircases should be no less than the width of the ladder march. The height of the
crossing on evacuation routes should be at least 2 m. The installation of spiral
staircases and runway steps on evacuation routes is not allowed. Between the flights
of stairs, it is necessary to provide a horizontal gap of at least 50 mm.

To ensure the safe evacuation of people from premises and buildings, the
estimated evacuation time te. should be less than the required time for evacuation
tev, that is,t.. < t.,,. The necessary time for evacuation of people from rooms up to
6 m in height of industrial buildings I,1l, and 111 degrees of fire resistance is taken in
accordance with Table 4.2. At a room height of more than 6 m, the necessary
evacuation time is increased: up to 12 m-by 20, up to 18 m-by 30 and up to 24 m or
more by 40%.

Table 4.2 Necessary time for evacuation of people

Production Room volume, thousand. m3

category |upto 15 30 40 50 60 and more
AB 0,5 0,75 1 15 1,75
C 1,25 2 2 2,5 3

Estimated time for evacuation of people from the premises and back is
established by calculating the time of the diving of one or several human flows
through evacuation exits from the most important places of people's
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accommodation. When calculating the path of the flow of human flow is divided
into sections (a passage, a corridor, a doorway, a flight of stairs, a vestibule) of
length L; and width §;. The starting areas are the passages between workplaces,
rows of chairs and the like. When determining the estimated time, the length and
width of each section of the evacuation path are also measured along the ramps
along the ramps. The length of the path in the doorway is assumed to be zero. For
example, located in a wall with a thickness of more than 0.7 m, and also the
vestibule should be considered independent sections of the horizontal path, having a

finite length.

Table 4.3- The speed and intensity of the flow of human flow

The density of

Horizontal path

Doorway

people flow in | Intensity q, | Speed v, m/min. | Intensity ¢, m/min.
one minute m/min.
0,5 5 100 5
9 8 80 8,7
1 12 60 13,4
2 14,1 47 16,5
3 16 40 18,4
4 16,5 33 19,6
5 16,2 27 19
6 16,1 23 18,5
7 15,2 19 17,3
8 13,5 15 8,5
9 and more

Estimated time of evacuation of people should be defined as the sum of the
time of movement of the human flow along separate sections of the path, i.e.

i=k
t, =t +t, +..+t +..+t, :Zti (4.6)
i=1

The time of movement of the human flow along the first section of the path

L,

t, =—
1 Vl

(4.7)

where A and B are the length of the path and the slowness of the flow of the
human flow at the site is determined from Table 4.3, depending on the human flow.

(4.8)




Where N;-number of people in the first section of the evacuation route.

Our room specifics of the process performed, the properties of the
substances and materials use, and the availability of electronic equipment, the
premises are classified as D fire hazard category. To determine the smallest
permissible width of the doorway to the staircase and the largest number of workers
evacuated from the production premises, up to 1232 m? in one minute.

The greatest distance to the exit L;=26m, transition width §;=1,5m. The
necessary speed of movement of people vi=L3i/t=26m/1minute=16m/minute. Which
equals corresponding to the table 4.3 D;=10pepole/minute.

N,=D,-L -6, =10-26-1,5=390
Consequently, 390 people can be evacuated throughout the passage

Conclusion:In this section, an analysis of working conditions in the working
room for operator staff. Working conditions are revealed by normal, and the results
of calculations completely meet the requirements of standards safety and vital
activity.

The premises with the constant presence of people must have, as a rule,
natural lighting. In calculation of full rooms natural lightening we determined the
permissible size of windows for working room of operator staff.

Electrical equipment necessary for the work staff is a possible source of
ignition which leads to fire. It was necessary to determine how many people can be
evacuated? So, we find 390 people can be evacuated throughout the passage.

5 Business plan

5.1 Objective

The purpose of the study of Big data based on data collected in contact
centers, using known methods for data collection, such as the method of reference
vectors, linear neural networks, classification trees and regression, to predict the
quality of service in contact centers.

Now, when many companies have accumulated enough large data sets, the
question arises about their processing. The term Big Data has been around for a
long time, but at the same time the Kazakh business is only coming to understand
the usefulness of this analytics. It can be applied in various business areas, and, of
course, financial organizations - the most likely consumer of such information.
Moreover, the pool of tasks that can be solved on the basis of Big Data is almost
unlimited.

The growing volume of information and the simultaneous reduction in the
cost of computing and data storage generated the notion of large data. It's not just
about large data sets, but also about data that is processed at high speed or has a
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high variability. Your business processes are served by an information system, for
example CRM.

Or you have a website, an application for smartphones, or via e-mail, instant
messengers, a phone to your support service, there are appeals from customers. This
means that you already have data, which, having accumulated in sufficient volume,
can be analyzed.

Methods for analyzing large data are based on the construction of automated
analytical models - machine learning. With its help, algorithms are formed that find
hidden relationships, train, help to make forecasts, optimize various business
processes. Thus, it is possible to work out a much larger number of hypotheses than
a person can do.

In this regard, it is necessary to study economically the work of the effective
contact-centers, where a wide range of data sources are collected and processed.

5.2 Company and industry

As competition increases, companies have less room to maneuver in the area
of lowering prices for products and services. For this reason, companies pay more
attention to quality of service to their customers, both existing and potential. An
important part of the service process is the responses to requests by mail or via the
Internet. Service calls are the «face of the company», because with the quality of
service calls customer can draw conclusions about how correctly the company will
serve his requests in the future of joint work.

Thus, companies are forced to look for solutions that allow them to
efficiently organize customer service. The creation of the contact center in such
cases is one of the most popular and productive ways, improving the quality of
service.

Contact Center is the next level of technology for high-quality and effective
customer service. The contact center makes the best use of the company's available
resources (company employees, communication lines, equipment and software) in
order to service customers' calls. Unlike the Contact center of the previous
generation of contact centers, the modern contact center, in addition to serving
traditional telephone calls, provides the same quality of service and Internet calls,
such as e-mails, sms messages, web calls and more.

Evaluation of the effectiveness of the investment in the center is made due to
the presence of a large number of statistical information about the operator's work,
the group of directors, the load of the connecting lines, the contact center as a
whole. Such statistics allow you to draw conclusions about how much customer
service improves when new contact center implementations are introduced, an
increase in the number of operators, etc. It should be noted that the contact center is
a living organism, changing and evolving along with the development of business
company. At the same time, assessing the effectiveness of the contact center and the
return on investment in it is the most important tool.

5.3 Description of services and products
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Big Data technology in the telecommunications industry can solve several
types of tasks with that is the following positions:

- storage and management;

- analysis of unstructured information;

- effective processing of a wide range of sources.

5.4 Market analysis. Investigation of market services

The field of use of Big Data technologies is extensive. So, with the help of
Big Data, you can learn about the preferences of customers, the effectiveness of
marketing campaigns or conduct a risk analysis. Below are the results of the survey
of the IBM Institute, on the directions of using Big Data in companies [8].

Scope of large data

B Customer service Operational efficiency B Risk management

Figure 5.1 — Scope of large data

As can be seen from the diagram, most companies use the Big Data in the
customer service area, the second most popular direction is operational efficiency,
in the field of risk management, Big Data is less common at the moment.

It should also be noted that Big Data is one of the fastest growing areas of
information technology, according to statistics, the total amount of data received
and stored doubles every 1.2 years.

Big Data has become widespread in many business sectors. They are used in
healthcare, telecommunications, trade, logistics, financial companies, as well as in
public administration.

Retail.In the databases of retail stores, a lot of information about customers,
the inventory management system, and the supply of marketable products can be
accumulated. This information can be useful in all areas of the shops. So, with the
help of the accumulated information it is possible to manage the supply of goods, its
storage and sale. Based on the accumulated information, you can predict the
demand and supply of goods. Also, the data processing and analysis system can
solve other problems of the retailer, for example, optimize costs or prepare reports.

Financial services.Large data gives an opportunity to analyze the borrower's
creditworthiness, they are also useful for credit scoring and underwriting. The
introduction of Big Data technologies will reduce the time for consideration of loan
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applications. With the help of Big Data, you can analyze the operations of a specific
customer and offer suitable banking services.

Telecommunication industry.In the telecommunications industry, Big Data is
widely used by cellular operators.Cellular operators on a par with financial
institutions have one of the most extensive databases, which allows them to conduct
the most profound analysis of the accumulated information.

The main purpose of data analysis is to retain existing customers and attract
new ones. To do this, companies conduct customer segmentation, analyze their
traffic, determine the subscriber's social identity.

In addition to using Big Data for marketing purposes, technologies are used
to prevent fraudulent financial transactions.

5.5 Financial plan

5.3.1 Calculation of investment costs. Investment costs include the cost of
equipment, installation work and transportation services. The amount of capital
expenditure is determined. For this purpose, estimates are made for the preparation
of equipment. Also there are considered the costs of building buildings, structures
and etc.

Table 5.1- Equipment costs

— The amount of | Price per | Total
Nomination : :
consumed material unit(tenge) amount(tenge)
Computers for 30 180000 5400000
operators
PBX computers 3 150000 450000
Modem 5 8000 40000
Switch 4 10000 40000
Total: 5930000

Total capital investments:
D K=K, +K, +K; +Kp (1)

Where: K, —capital expenditure for the purchase of equipment;
Kc — capital investments for construction;

K, — capital investments for installation work;

Kp —capital investments for design

Kr— capital expenditure on transport costs.

Ki=Ko- 0,08=5930000- 0,08=474400 (tenge),

Kr=Ko- 0,02=5930000- 0,02=118600 (tenge),
Ko=Ko- 0,05=5930000- 0,05=296500 (tenge),
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So overall capital embedding:
Y. K=5930000+474400+118600+296500=6819500(tenge)

5.3.2 Calculation of income. Revenues from the main activity - income
received by businesspeople for the entire volume of communication services sold by
the consumer at current tariffs.

Do:iqi’ui (2)

Where g;—The volume of the i-th type of services in natural expressions;
U; —tariff for the i-th type of services, in tenge;
n—nomenclature of services.

The first main source of income is quality provision of services. On average,
each subscriber (private and corporate) will spend about 1200 tenge per month, the
control and analysis center receives 5% of the total amount. Then a month to the
control and analysis center will receive 60 tenge from each subscriber.
Consequently, average income per day from each subscriber will be:

1
D, = Y60 - 6578 = 394680 (tenge)
i=1
The income of contact centers per month for 8 hours of work is equal to:

D =D, -30 =394680 - 30 =11840400 (3)

5.3.2 Operating costs. In the process of servicing and provision of services
for communication, activities are carried out that require the costs of the enterprise.
The amount of costs for the year will be the actual production cost or the amount of
annual operating expenses.

C=FoP+S+M+E+D+C+0, 4)

Where FoP—fund of payment (main and additional wages);

Si—social tax (13% from FoP);

M—material costs and spare parts (expenses for spare parts and current repairs
are 0.5% of capital investments);

E—electricity for production needs;

D—depreciation deductions;

C—credits (bank charges);

O—overhead costs (indirect costs here can be attributed all the unaccounted
expenses, administrative, economic, cost of staff training, transportation costs)
Conventionally, it is 75% of the cost.

We calculate the payment for each day's work of each employee. That is, the
size of the monthly fee for the number of working days per month ,we define the
relation (8 hours to six days of the working week).
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For a manager:

D= 250000 _ 10417 (tenge/day), (5)
For an engineer:
D= 210000 _ 8750 (tenge/day),
For operators:
D= 85000 _ 3452 (tenge/day).
24
Table 5.2— Employees’ salary
Salary per
Work Quantity Salary per hour of | Salary per day of month of work,
executors work, tenge work, tenge tenge
Manager 2 1302 10417 250000
Engeneer 2 1094 8750 210000
Operators 30 443 3542 85000
Total: 3470000

An hourly payroll is calculated by dividing the employee's daily fee by the
number of working hours (during 8 hours):
For a manager:

D= 2500(;0 =1302 (tenge/hour) (6)
For an engineer:
D= 210000 =1094 (tenge/hour),
24 -8
For operators:
D= 85000 _ 443  (tenge/hour)
24 -8

Remuneration fund is collected from employees' salaries:
Tmain: 3470000

Additional employees' remuneration is 10% of the principal payment:
Tadd.= Tmain10% (7)
Tadga.= 3470000-10%=347000(tenge),
The fund of payment(FoP) consists of the sum of additional and main wages:

FOP= Train* Tae=3470000+347000=3817000(tenge) 8)
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Social tax is calculated based on the employee's annual income statement. We

get 11% of the revenue to calculate it. For the transfer of social tax pension O

(11%)

2018

, the budget consists of a pension Opension(10%):
Opension = FoP - 10% (10)
Opension=3817000- 10%=381700.
Social tax:

OSt: (FOP - Mlnwage— Opension) : 11% (11)
The Minimum Wage=28 284 tenge according to the data for Kazakhstan
O4=(3817000-28 284-381700) - 11%=374771(tenge).

Depreciation deductions:
N,.-C -N

A= Nan G N
10012 -n (12)

Where Nan—depreciation rate,

Ci—initial cost of equipment,

N—number of days in which the work is to be performed,
n—The number of days in a month's work.

23180000 -30
ter) = — 3750
A, (computer) 100.12.30 (tenge),
10-8000 - 30
modem)=——=70
Admodem) =0 1230~ 7° (enoe)

.~ 10-10000 -30
switch) = =85
Alswiteh) == 501230 (tenge),

23-150000 -30
PBXcomputers) = = 3125 (tenge
Al PULeTS) = 100 1230 (tenge),

Table 5.3— Depreciation of fixed assets
Name of | The amount of | Annual Price per ]
. : . . . Total :

equipment consumed material | depreciation rate | unit(tenge)
Computers  for 30 2504 3750

operators 112500
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Table 5.3 Continuation

Name of | The amount of | Annual Price per
equipment consumed material | depreciation rate | unit(tenge) Total :
3 25% 3125
PBXcomputers 9375
Modem 5 10% 70 350
Switch 4 10% 85 340
Total depreciation of fixed assets 122565

It is necessary to find out the cost of electric energy, because electric equipment is

used in operators' workplaces. Electric power consumption:
E=W.T-S-K, (13)

Where W—power consumption, KW;

T—number of operating hours;

S—cost of kilowatt per hour of electricity, (25tg/ kW-h);

Ki—power factor of the nth electrical equipment (adopted that Ki=0.7,0.9).

Electricity consumption is shown in Table 5.4.

There are given necessary and used equipment for
implementation.

the project

Table 5.4. Electricity consumption

Passport Number  of | Power Operating
Nomination | Quantity | power, . .| time of | X W, kW/h
KW working days | factor, Ki equipment
computers 33 0,5 30 0,9 720 | 10692
modem 5 10,01 30 0,9 720 | 32,4
swich 4 10,01 30 0,9 720 | 25,92
Total : 10750,32
Electricity costs:
E=>W-S=10750 - 25 = 268750 (tenge) (14)
Overhead costs account for 25% of total expenditure:
> O=( FOP+ Ogq+D+E+C)-25% (15)

Y 0=(3817000+374771+122565+268750+10000)-25%=1148271(tenge),

C=3817000+374771+122565+268750+10000+1148271=5472607(tenge).
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The cost estimates for all listed items are given in Table 5.5. Below is a table
of cost estimates for common project costs.

Table 5.4. Estimates for all listed costs

Item of expenditure Total cost, tenge Cost structure, %

FoP(Fund of Payment) 3817000 66,6

Social tax 374771 6,5

Depreciation 122565 2,2
Item of expenditure Total cost, tenge Cost structure, %
Electricity for production 268750 4,7

Overhead costs 1148271 20,0

Total: 5731357 100

5.3.2 Calculating of economic efficiency. In the final works on the
development, expansion and reconstruction of communication enterprises the
following indicators of economic efficiency are calculated.

The coefficient of total (absolute) economic efficiency of capital
investments, when constructing a new facility or enterprise.

E.=(D-C-H)/K=P,/K (16)
Where D—earnings from key business activities,
C—operating costs,
P —total profit,
P.—net profit,
H — tax rate (20% of profit).
P=D-C=11840400-5731357=6109043(tenge),
P,=P-H=6109043-1221808=4887234,
E.=4887234/6819500=0,71.

The return on capital investment is reflected in the overall effectiveness ratio:

T=1/ E, (17)

1
T=—" =14
o1 ot byean)

Conclusion: The main advantage of big data for statistical research is timely
receipt of bulk amounts of information with minimal financial and time costs. Big
data is able to provide a wide range of information on various aspects, is not
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affected by traditional sources. In addition, the high frequency of obtaining
information compared to a routine survey provides a detailed consideration of the
processes and the solution of problems at the stage of their origin.

Big Data opens new opportunities for programming to build value and build
close relationships with business units, allowing you to increase revenues and
strengthen the company's financial position. Big Data projects make IT departments
a strategic partner for business units.

Summarizing all the results: it will be profitable to introduce in the field of
small and medium-sized businesses the contact center in which Big data
technologies are used, from the point of view of economically newcomers to the
market. Necessary capital investment amounted to 6819500 tenge. It costs 3-4 times
cheaper than other similar contact centers. Economic efficiency ratio is 0.71 , which
means that project repayment term and other turnovers is about 16 months. This is a
very high index. Thus, large amounts of data processing and storage in contact
centers are economically and socially profitable.
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Conclusion

In the first chapter, the current state of contact centers was investigated.
Purposes and application of modern contact center were considered, also evolution
of its technology was reviewed The first part shows the contact center architecture
and methods of call distribution.

In the second chapter the definition of the term "Big Data" was given, the
relevance of this technology in various professional spheres was examined, and also
their structure was studied. Therefore, we found the answer for question on “how
large the data is and who can take benefit from it?”.

In the third chapter, the possibility of applying the existing prediction of one-
dimensional time series for investigating incoming contact center traffic is
considered. The methods of trend extrapolation and moving average are analyzed.
The results of traffic forecasting for a particular contact center are presented. The
estimation of stationarity of the traffic was made, allowing to reveal the trend in
traffic statistics during the month. The forecasted traffic estimates are calculated
using different methods with a forecast horizon of 1-3 days. The forecast for a
particular day of the week is determined, which, as a rule, has the greatest load

The results of short-term forecasting of the incoming traffic of the contact
center made it possible to reveal that the greatest accuracy is provided by the
forecast calculated by the method of extraneous linear trend. The proposed
forecasting technique can be used in similar contact center operators to provide
quality customer service.

In the fourth chapter examination of working conditions in an individual
room made it possible to identify and eliminate all the dangerous and harmful
factors that operators are subjected to on a daily basis in the course of their labor
activity.

The economic effectiveness of the organization of the contact center
confirmed by the calculations were carried out in fifth chapter. The payback period
of the project does not exceed year and half.
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Abbreviated terms

IT- Information Technology

IP — Internet Protocol

FoP-Fund of Payment

KCCA.- Kazakhstan Contact Centers Association
DoC- Distribution of Calls

CTI- Computer Telephony Integration
IVVR- Interactive Voice Response

VolP- Voice over Internet Protocol

CRM- Customer Relationship Management
MPC- Maximum Permissible Concentration
SoCD- system of call distribution

PCL -public communication line
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