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Today, customer service automation is one of the main business
trends. The use of chatbots and other artificial intelligence tools
replaces classic IVR (Interactive Voice Response) systems. Chatbot is a
program that automatically answers customer requests by text or voice
and, if necessary, routes it to an agent. Such solutions are actively used
in contact centers of large companies (state institutions, banks, airlines,
etc.). However, customers are not always satisfied with the service they
receive. This can happen for various reasons, such as a limited number of
communication scenarios, problems with recognizing customer questions,
etc. In this article the development of a chatbot for university admission
is considered. The goal is to improve customer experience and to
increase the number of poten-tial applicants through the use of modern
customer service tools. The current state of affairs in the field of
information support for applicants is analyzed. The main platforms of
chatbots used in universities are considered, a comparison of their basic
functions is given. The results of a sociological study to determine the
questions most fre-quently asked by applicants are presented. Based on
the collected data, the requirements for the functionality of the chatbot
planned for development were determined. Plans for future work are given.
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Introduction

Generally, call centers are used to provide customer infor-
mation services. The range of their use is quite wide and includes
business, government organizations, emergency services, etc.
During the second half of the 20th century there were practically
no alternatives to telephone communication, and call centers re-
mained the most convenient way to connect the client and the
company. With the development of infocommunication technolo-
gies and the emergence of new communication channels, it be-
came necessary to transform existing information systems. Keep-
ing traditional communication channels, nowadays contact centers
provide customers with additional opportunities - write your ques-
tion in the chat on the site, send e-mail, etc. However, simply in-
creasing the number of channels is not the solution to the main
problems. One of them is a large number of similar questions.

A new stage of contact center evolution is driven by the devel-
opment of Artificial Intelligence (AI). The automation elements
have been used in customer services before. It helps to reduce op-
erating expenses (OPEX) on operators’ wages. An example of au-
tomation is the IVR (Interactive Voice Response) interactive voice
response system, which allows providing customers with answers
to similar questions. Mathematical modeling shows that the use of
artificial intelligence for customer service is similar to IVR [1,2].
However, from a technical point of view, the interactive voice re-
sponse is not flexible and adaptive. The solutions based on Al and
machine learning give much more opportunities for customer ser-
vice.

Among the areas where customer service is important there is
higher education. This is of interest to the authors of this article.
The university admission offices play a significant role. Their task
is to fully interact with potential applicants. The admission offices
process applications, conduct entrance examinations. Also, they
are engaged in information support, answering various questions
related to admission or study at the university.

Today, most websites of higher educational institutions con-
tain all the necessary information. However, applicants and their
parents continue to contact the admission office through various
communication channels, as well as ask their questions at intro-
ductory events (for example, Open Days). The experience of the
participation of the authors of the article in such events suggests
that these questions can be classified as “of the same type”.

Thus, the following conclusions can be drawn:

People don't want to spend a lot of time searching for infor-
mation on an organization's website, even if it's easy to navigate
and well structured.

"Live" communication continues to be a priority for most cli-
ents.

Thus, one of the main problems of customer service continues
to be relevant. The need to strike a balance between the number of
operators and the quality of customer service makes it necessary
to actively introduce self-service tools. At the same time, it is ob-
vious that chatbots are the best choice today.

The authors of this article set a goal to develop a chatbot for
the university admissions office, which would allow its employees
to be freed from a larger percentage of the same type of questions
from applicants. To achieve this goal, it is necessary to consist-
ently solve the following tasks:

To highlight the main trends in customer service related to the
use of Al

to analyze the current state of affairs in the field of interaction
between universities and applicants (informativeness of the sites
of admissions offices of various universities, used chat bots, etc.);

to gather information about the most common questions that
applicants have.

to analyze which points related to the clarification of infor-
mation on admission cause the greatest dissatisfaction;

to determine the requirements for the functionality of the chat-
bot planned for development basing on the collected data,

Develop a software tool that meets the requirements

The article is organized as follows. Section 2 provides general
information about chatbots, their types and features. A compara-
tive analysis of chatbots used in higher education institutions is
given in Section 3. Section 4 presents a statistical study devoted
to identifying the main issues of interest to applicants. A func-
tional description of the developed chatbot is given in section 5.

Chatbots

In today's world, automation is a necessity that can signifi-
cantly save company resources. Chatbots actively help call centers
to reduce the workload of operators [4]. A chatbot is a program
that allows the user to get a solution to typical problems in a form
of conversation. At the same time, the chatbot imitates the inter-
action of a user with a real person. Currently, there are two types
of chatbots: artificial intelligence (AI) chatbots and fixed chatbots
[8].

Al chatbots use machine learning, analyze conversations, and
constantly update their database. Thus, they gradually become
smarter, as they learn from communication with the client. Using
the database, this type of chatbots understands the natural lan-
guage of human communication, and in certain cases, is even able
to understand emotions. The larger the database becomes, the bet-
ter and more efficiently chatbots build interaction with the client.

Fixed chatbots use a specific script that contains questions and
pre-prepared answers. Updating a fixed chatbot must be done
manually. Obviously, chatbots with a fixed database are limited in
their functionality. However, this type of chatbot is more reliable,
as it is fully controlled by the developer. In addition, it is a more
affordable and cost-effective solution [4].

The main steps in creating a chatbot are listed below:

1. Determine the goals and objectives of creating a chat bot

2. Analyze points of contact and identify opportunities

3. reate a message thread

4. orrect shortcomings and eliminate vulnerabilities

5. Set up the platform and test

6. Launch and update data.

Also, when implementing a chatbot, it is important to consider
data security. A company that wants to retain customers and in-
crease their loyalty must ensure the confidentiality of data.

There are clear benefits to using chatbots. For example, a chat-
bot is not limited by working hours. It’s available for consultation
around the clock and, in addition. Moreover, the user receives an
instant response from the bot.

The main disadvantages of chatbots include failures due to
poor Internet connection and the inability to correctly interpret the
emotions of customers.

The subject of study in this article is a chat bot for the univer-
sity admission office. Such an intelligent assistant must meet all
the standard requirements of applicants.
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Nowadays, people (especially young ones) are not interested
in a long search for information on the organization's website and
reading large amounts of text. It is much easier and more conven-
ient for them to ask a question to a chatbot in order to get a specific
and short answer.

The chatbot for the admission office allows applicants to re-
ceive the necessary information. Moreover, applicants can ask
questions or find out the list of documents for admission all the
time, since the chatbot is not limited by working hours. Thus, chat-
bots are a round-the-clock help system without queues and inter-
ruptions. Universities that use chatbots increase the loyalty of ap-
plicants and, thereby, attract the attention of future students.

Comparative analysis of chatbots used in universities

To date, there are several chatbot platforms used in Russian uni-
versities. These include: Multichat, Webim, Jivo. Each platform has
its own functional features and certain benefits for customers.

Jivo is currently the leader in terms of the number of users [5].
Jivo offers a simple widget design for any site and support on all
devices. The platform uses the common way of interaction for us-
ers of the need, offers the site visitor access to communicate with
the operator (for non-standard requests) or leave contact details
for a call back from a specialist. Jivo has the ability to communi-
cate in more than 20 languages.

The platform also has additional important functionality:
Downloading the dialogue history for the user/operator.
downloading files, pictures, GIF-files.
smiley support.
ability to rate the quality of service.
template messages for operators.
displaying the user's contact information.
checking spelling errors.
integration with social networks etc.

The platform makes it possible to view the history of dialogues
for further analytics. Also, the data collected includes average re-
sponse time, agent rating, number of successful requests, total
messages per day/week/month, total number of conversations, etc.
The analysis of this information helps to improve the quality of
service to a higher level and increase user loyaltyln the case of a
spam user, the operator has the option to mark the conversation as
spam or block the user. The Jivo platform has several tariffs. The
basic version price is 742 rubles per month for one operator.

MultiChat is an online chat with built-in CRM (Customer Re-
lationship Management). This platform includes the basic func-
tions of regular chats. It also helps to attract more new customers,
personalize the site and optimize advertising [6].

MultiChat has a simple and adaptive design for any site, sup-
port for all devices, including a mobile application for user con-
venience. A consultation on this platform can be accompanied by
pictures, GIFs and file downloads, which will reduce the service
time (for example, the client does not need to search for a specific
document on the site, as this document will be sent to him in the
chatbot).

For the operator, the platform has a control panel with all chats
and template messages for effective interaction with user. Moreo-
ver, MultiChat allows to divide operators into groups.

The site visitor, accessing the online chat, has the opportunity
to get advice from the chat bot, call the operator or leave their
contact details for a call back in a special application form.
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Additional features of MultiChat are

CRM system,;

quiz constructor;

analytics and advertising optimization;
synchronization with external web services;
checking spelling errors;

automatic invitation to chat;

displaying user contact information.

The platform also allows to set up integration with various so-
cial networks, messengers and other services. At the same time,
MultiChat has the ability to customize the appearance and chat
templates individually for each client. While using this platform
it’s possible to monitor and analyze the work of chat operators and
indicators such as the average response time and the percentage of
missed calls. The platform has several tariffs, however, unlike Jivo
in each tariff, all the functions and capabilities of MultiChat are
already included. The difference in tariffs is solely in the number
of site visitors. The standard tariff price is 1000 rubles per month.

Webim is a top-ranked online client consulting platform [7]. It
has a simple design suitable for any site, chat support on all de-
vices and its own mobile application. The main features of Webim
are listed below:

e  Sending a conversation to an email;
editing and deleting messages already sent;
quoting posts;
auto invitation to communicate with the operator;
checking spelling errors;
smiley support;
ability to upload files, pictures, GIF-files;
notifications about new message in chat
integration with social networks.

In terms of functionality, Webim is similar to Jivo and Multi-
Chat in many ways. Moreover, the platform has the function of
dividing operators into groups and tools for monitoring and ana-
Iytics of chat operators. This allows to constantly improve the
level of user advice. For the number of operators from two to five
operators, the cost will be from 458 rubles per month at the initial
tariff. The comparison of these platform functions are shown in
Table 1.

Table 1

Comparison of platform functions

Functions Jivo | MultiChat | Webim
Template messages for agents + + +
Monitoring of Quality of Service (QoS) |  + +
All devices support + + +
Integration with social networks + + +
Editing and deleting messages already +
sent
Notification about new visitors on the +
site
Various languages support +
Smiley support + +
Auto invite to chat + + +
Checking spelling errors + + +
CRM system +
Division of agents into groups + +
Char for agents + +
Marking a user as "spam" or blocking + +
Agent work analytics + + +
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The main questions that interest applicants

Every year, applicants have various questions when entering a
university. To identify the main issues, a sociological study was
conducted, during which the results presented below were ob-
tained. The main groups of students participated in the study are
presented on Figure 1.

=Master's Degree
= Specialist Degree

m Bachelor's Degree
Postgraduate Degree

Figure 1. The main groups of students participated
in the sociological study

The most popular question remains the question «how many
budget places per direction? » This question is asked by more than
90% of respondents. The next most popular questions are the list
of required documents for admission to the university, the number
of possible directions for participation in the competition for ad-
mission and the process of competition for state-funded places.
These questions are asked by about 65% of the respondents. Al-
most half of the applicants are interested in the size of the schol-
arship and the conditions for iter obtaining. Less than half of the
respondents ask the following questions: “Is it possible to transfer
from paid education to state-funded education after admission?”
and “Is it possible to change the direction of study after admis-
sion?”

The applicants frequently ask about hostels provided by uni-
versities. For example, the most popular question is «How many
people live in one dorm room?». In addition, the following ques-
tions were identified:

e What type of hostel is provided?

e  How many places in the hostel are allocated for appli-
cants?

Also, some applicants asked a number of additional questions:

e What is the rating of the University?

e Where do university graduates work?

e  What teaching staff at the faculty of interest?

e  Where can I get acquainted with the curriculum for a par-
ticular direction?

Functional description of the developed chat-bot

The chatbot being developed will work on the basis of scenar-
ios (rules, commands, keywords). It means, this chatbot is fixed
and it communicates using predefined answers. The chatbot al-
ways adheres to the script and responds based on a set of rules,
and can vary in complexity. It doesn't understand the context of
the conversation and will only give matching cues when the user
uses a keyword or command.

The algorithm of the chatbot is simple, when it is asked a ques-
tion, for example, "How to reset the password?" it first of all looks
for familiar words in sentences. In this sentence, such words will
be: reset, password. But often if the question goes beyond the ca-
pabilities of the chatbot, and it cannot match the question with
ready-made options, the chatbot can ask the user to reformulate
the question.

On the initial step, the goal is to develop a non-Al chatbot. It
doesn’t have the opportunity to learn. It responds only to what was
put into the database for it. To improve such a chatbot, the only
way is to add more ready-made answers to it and improve the rule—
based mechanisms. The block scheme of the developed chatbot is
presented on Figure 2.

Figure 2. The block scheme of the chatbot

The process of the client services using the developed chatbot
includes the following steps:

1. The client writes a message to the chat.

2. The chatbot receives a message. If this is the first mes-
sage from the client, then it searches for a suitable scenario, using
keywords, and initializes the script. Otherwise, it continues the
script that has been started.

3. The chatbot generates a response based on certain rules
and following a script.

4. The client receives a message, and depending on the sce-
nario and the response, the client can either write a new message
or click on one of the action buttons, or call the operator.

5. If the issue has not been resolved, the process goes back
to step 2, otherwise move on to the next step.

6.  The client informs that the issue has been resolved, after
which he can evaluate the dialogue with the chatbot or operator.

The main job of the chatbot will be to be able to answer simple
questions, for example, "What is the start date for accepting doc-
uments?" or "When is the start of the entrance exams?". For more
complex questions, the client will have the opportunity to call the
operator to the dialogue by clicking on the appropriate button or
write a message.

To add new scenarios and view existing ones, a simple inter-
active map with all the scenarios will be developed. On this one,
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it will be possible to add new or modify existing steps, buttons,
and various logic.

Node will be used to develop the Node.Js, it will act as a sep-
arate abstract service. When the main server is started and initial-
ized, a connection to the service will be established, and all con-
figuration, scripts and other components will be sent to the chatbot
service. When receiving a message from the user, the server will
determine where to send the message, either to the chatbot or to
the operator.

The chatbot service will use the following libraries:

e  Express — node.js framework for web server develop-
ment.

e  Axios — client-server utility for executing HTTP requests.

e  Socket.io — JavaScript library for real-time data ex-
change.

e Nodemon — a utility to run a server for development.

The result of the project is a tool with which potential appli-
cants will be able to receive answers to their questions from a chat-
bot online. If necessary, the request can be redirected to the agent.
This application will include:

e Online chat for the user, control panel with chats for the
agent, control panel for the administrator.

e  Simple and responsive design for any website or device.

e  Support for Android and iOS operating systems.

e  Support for two languages (English and Russian). If nec-
essary, other languages can be added.

Conclusion
In this article the development of a chatbot for university ad-

mission is considered. The current state of affairs in the field of
information support for applicants is analyzed. The comparison of

COMPUTER SCIENCE

three main chatbot platforms used in the universities is given. The
results of a sociological study to determine the questions most fre-
quently asked by applicants are presented. Based on the collected
data, the requirements for the functionality of the chatbot planned
for development were determined. Further work will be devoted
to the development of the finished product, its testing and optimi-
zation.
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AHHOTauusa

Ha ceropHALWHNA feHb aBTOMaTU3aLMA 0BCTy)KMBaHUA KIIMEHTOB ABJAETCA OAHOW U3 OCHOBHbIX GU3Hec-TeHAeHUMi. Vcnonb3oBaHue yar-
6OTOB M ApPYrMX UHCTPYMEHTOB UCKYCCTBEHHOMO MHTENEKTa 3aMeHsAtoT knaccuyeckne cucteMsl VR (Interactive Voice Response). Yart-6ot
— 3TO MpOrpaMMa, KOTOpas aBTOMaTU4ECKM OTBEYAeT Ha 3anpochl NOJb30BaTeNA U, NP HEOGXOAMMOCTH, MEPEHaNpaBseT ero Ha onepa-
Topa. Takue pellueHUs aKTUBHO MCMOJb3YIOTCA B KOHTAaKT-LieHTPaX KPYMHbIX KOMMaHWUi (rocyudpexzeHus, 6aHKW, aBUaKOMMaHuM U T.4.).
OpHako 3aKa34MKOB He BCErJa yZOBNETBOPAET Ka4eCcTBO MpeAocTaBnifeMoro obcnyxuBanua. Cpem OCHOBHBIX MPUYMH — OrpaHU4YeHHOe
KOJIM4eCTBO clLieHapues obLeHus, npobneMa ¢ BbiABNEHNEM NpobnieM nonb3osaTens YaT-6oTom 1 apyrue. B faHHoI cTatbe paccMoTpeHa
paspabotka yaT-60Ta AnA NpUeMHOI KoMUccumn yHuBepeuteta. Llenbio ABnsetca ynyulleHne KadectBa o6Cy)KMBaHUA U NpUBNeYeHe abu-
TYPUEHTOB C MOMOLLbIO MCMOJIb30BaHUA COBPEMEHHbIX MHCTPYMEHTOB. B cTaTbe npoaHanusmpoBaHbl Tekylume npobneMsl B MHbOpMaLW-
OHHOW Moafep>xke abUTypueHTOB. Takxe pacCMOTpeHbl OCHOBHbIE MIATHOPMbI 4aT-6OTOB, KOTOPbIE UCMOJL3YIOTCA B YHUBEPCUTETAX U
NpoBeZleHO CpaBHEHME OCHOBHbIX (PYHKLMIA pacCMOTPeHHbIX nnatdopM. [poBeseHo coumonornyeckoe UccnefoBaHne CTyAEHTOB MO Bbl-
ABNEHUIO Hanbornee 4acTo 3a/jaBaeMbIX BOMPOCOB MNpY NOCTYMNNEHUN B YHUBepcuTeT. Ha ocHoBaHMM MomyyeHHbIX JaHHbIX ObK onpege-
neHbl GyHKLUMOHANbHbIe TpebOBaHMA K pa3paboTke 4aT-60Ta 1 onpeAeneHbl MIaHbl Ha JasbHelillyto paboTy.

Knro4eebie cnoea: qam-6om, KOHmaKm-u,eHmp, onbim PG60mbl C KaueHmamu, ucxyccmseHHbu) uHmersnnekm, MobusibHoe npuno»(eHue.
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Finance

XI ExxerogHobin @opym
"Xl Telecom & Finance
LOYALTY FORUM 2022"

OtkpbiTa peructpauma Ha Xl ExerogHbiii ®Popym
"Xl Telecom & Finance LOYALTY FORUM 2022", koTopblii
npoigeTt 20 okTa6ps 2022 rona B MockBe. Y4aCTHUKU
MOryT 3aperucTpupoBaTbCci Ha oduuManbHOM caiTe
MeponpuUaTUs.

B xone meponpuatus 6yoeT BCECTOPOHHE pacCMOTPeHa npobiemMaTka rapaHTUPOBaHUSA O0X0O0B U aHTUdPOAa, B YaCTHOCTU
6nokun:

+ BM3HEC 1 ero MHCTPYMEHTbl Mpu B3anMOAENCTBUN 1 B Bopbbe 3a KIIMEHTOB, peryavMpoBaHue. TpaHchopmauus B 3Moxy
CaHKLMIA;

+ Ponb cOTpyAHMKOB KOMNaHun B peanusaummn Customer Experience. "HR Loyalty";

* AHanuTMKa n N3MepeHnd. CucTeMbl JIOAJIbHOCTU BO Bsammop,eﬁcmmm C KliIMeHTaMu, OoTe4eCTBEHHbIEe NOen N peLleHnd.

Kpome Toro, 3annaHnpoBaH psa, ANCKYCCUIA:

- MNepecTporika Mogenen npogax, NPOAYKTOBOW JIMHENKM 1 CEPBUCOB, PUCK-MOLENEN;

- Pa3BuTre BHYTPEHHNX MHCTPYMEHTOB A5 NMOBbILLEHUS 3P PEKTUBHOCTN NPUBAEYEHUS U PabOoTbl C KIINEeHTaMu;
+ BO3MOXHOCTI B3aUMOOENCTBUS C KIIMEHTAMU — OT TPAOULIMOHHbIX K MEPCNEKTUBHbLIM.

®dopyM 06LEAMHUT TOM-MEHeOXEepoB, pykosoauTenen u npeactasuteneinn TEJIEKOMMYHUKALMOHHBIX KOMMAHWUINA,
BAHKOB, CTPAXOBbIX KOMMAHWUA u pp., npenctasuTeneli BEHOOPOB, MOCTABLUMKOB PeLleHuii U YCAyr, npeacTaBuTesnei
rocopraHoB, PyKOBOAMTENEN OTpacieBblx accoumaumii u CMU.
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