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Rezumat

Teza cu numele Crearea unui model pentru predictia pe baza seriilor de timp a numarului maxim
de agenti concurenti prezentata de catre studentul Fistic Cristofor in calitate de proiect de master a fost
elaborata la Universitatea Tehnica a Moldovei. Aceasta este scrisa in limba engleza si contine 42 pagini, 2
tabele, 24 figuri. Lucrarea este formata din introducere, trei capitole, concluzie si bibliografie.

Aceasta teza este realizatd in parteneriat cu o companie care ofera solutii de management a
ajutorul clientilor. Prin acesta aplicatie multe companii ofera suport clientilor sii sau este folosita pentru
managementul intern a companiei. Un rol important in aceasta aplicatie i se atribuie persoanelor care
raspund la mesajele scrise de utilizatori si incearca sa-i ajute. Aceste persoane se numesc agent. Numarul
de agenti care 1i poate avea 0 companie simultan online in aplicatie depinde de tipul de subscriptie pe care
0 are compania, astfel diferite pachete de subscriptie ofera un numar diferit de agenti care pot lucra
simultan. Problema cu care se confrunta companiile care folosesc aceasta aplicatie si clienti lor consta in
faptul ca uneori numarul de utilizatori care au nevoie sa interactioneze cu agenti este mult mai mare decit
a fost planuit astfel marirea numarului de agenti ar ajuta insa el este limitat de subscriptia care o are
compania.

Pentru a solutiona aceasta problema, lucrarea datd incearca sa gaseasca un model de predictie pe
baza seriilor de timp care va permite sa fie prezis din timp numarul de agenti de care va avea nevoie
compania astfel daca acest numar va fi mai mare decit cel care este in subscriptia pe care o are compania
acum atunci 1i va fi propus un pachet cu un numar mai mare de agenti concurenti. Acest lucru va permite
companiilor care se folosesc de aceasta aplicatie software sa satisfaca cerintele utilizatorilor proprii si sa
poata mai bine gestiona resursele sale si subscriptia pe care o au la moment. Pentru acest lucru au fost
analizate datele care le are aplicatia pentru a alege datele care vor ajuta cel mai mult la crearea unui
model. Au fost incercate citeva modele de preditie pe baza seriilor de timp cum ar fi Prophet sau LSTM.
Pentru a putea antrena aceste modele si verifica, a fost creat un set de date din cele initiale dupa mai multe
procese de extragere, filtrare si curdtare. Dupa evaluarea tuturor modelelor a fost ales modelul cu cel mai
bun scor, aceasta este modelul Prophet. Urmatoarea etapa a constant in imbunatatirea acestui model prin

incercarea diferitor hiperparametri astfel incercinduse de a se obtine un scor cit mai bun.



Abstract

The thesis named Creating a model for time series forecasting the maximum number of concurrent
agents, presented by student Fistic Cristofor as a Master’s project, was developed at the Technical
University of Moldova. It is written in english and contains 42 pages, 2 tables, and 24 figures. The project
consists of an introduction, three chapters, a conclusion, and references.

This thesis was realized in partnership with a company that offers a help-desk software solution to
its customers. This software helps many companies provide support to their customers, or it is used for
internal company management. An essential role in this application is given to people who respond to
messages written by users and try to help them, these people are called agents. The number of agents a
customer can have working simultaneously in the application depends on the customer’s subscription
type. The more expensive the subscription package, the greater the number of agents a customer can have
using them simultaneously. The problem faced by companies using this app is that sometimes the number
of agents needing to use the tool is higher than the customer planned. The customer would ideally like to
increase the number of agents allowed to work simultaneously instantly, but increasing the limit implies
upgrading their existing contracts, which can take up to a whole week.

In order to solve this problem, the paper tries to find a prediction model based on time series that
will allow predicting the number of concurrent agents that the company will need in the next month. If the
customer is forecasted to exceed the limit in its subscription, the service provider can propose an upgrade
ahead of time. This would allow the service provider to timely satisfy their customers’ requirements,
increase their satisfaction with the product and ultimately raise profitability. To achieve this, usage data
from the application was analyzed, and relevant data for modeling purposes was selected. The initial data
had to be filtered and cleaned to create the dataset that would be used to train and test the models. Several
time series models, such as Prophet and LSTM, were fitted. After evaluating the models, the one with the
best prediction accuracy score was chosen. This proved to be the Prophet model. The next step was tuning

the model’s hyperparameters to achieve more accurate forecasts.
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INTRODUCTION

Help-desk applications are used to help companies process messages from internal or external
customers. These applications help companies by making communication with customers more optimal
and efficient. The application that will be discussed in this paper is also a help-desk software solution, but
the difference from other applications is that it is based on a ticketing system. These tickets can be
automated to optimize workflow and subsequently, increase the business’s performance. Other things
offered by the application that will improve business performance are business processes and reporting with
data analysis.

An essential role in the use of this application by a company is played by the people who answer
the tickets and manage them, these people are called agents. The number of agents that can work
simultaneously in this application depends on which subscription package the company has. Each package
has a different number of concurrent agents a company can have. In this way, each company can choose a
packet as close as possible to its requirements.

The problem faced by companies using this app is that sometimes, for example when the company
goes through an expansion cycle, the number of agents who need to use the tool is higher than the customer
planned. The customer would ideally like to increase the number of agents allowed to work simultaneously
instantly, but increasing the limit implies upgrading their existing contracts, which can take up to a whole
week.

The solution to this problem is to create a prediction model that will forecast the number of
concurrent agents a system will have in the future. In this way it will be possible to compare the predicted
number with the maximum number of agents from the subscription package. If the predicted value is higher,
the service provider can propose a subscription package that will satisfy the number of concurrent agents
that the system will need in the near future. This will allow companies to increase clients’ satisfaction when
interacting with the services offered by the company and to manage their resources efficiently. Another
advantage is that companies will not have to pay more for a better subscription tier if there is no need for
it. Cases, where a company will reach the limit of concurrent agents and cannot respond quickly to its
clients, will be much rarer because of the prediction model. All companies will be warned in advance not
to reach the limit of concurrent agents and to switch to a better packet in order to cope with the large number
of requests it will have from clients of the system. This will attract other companies to use this application
and try this application to be used in more business areas.

The first thing that will be done to help create the prediction model will be an exploratory analysis
of data collected by the application. This will allow us to understand what data should be used for the model
and what type of models will be needed to be able to interpret this data and predict the number of concurrent
agents. In order to create a good model, a research on the best forecasting algorithms for this type of
prediction will be conducted. After this, the dataset will be extracted from the application database and used



to train and test the model. Before that, the dataset will be cleaned and filtered to help the model better
understand the data and get a better prediction. The performance scores for different forecasting algorithms
will be compared, and the prediction model with the best result will be selected.
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