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Introduction
As part of 8.4 in WP8, IT-Labs and MEF are tasked with research and development of a chatbot that
can be further integrated into national portals in a future phase. Two prototypes of the chatbots are
developed – navigational and instructional bot.
Navigational bot responds to the user by recognizing his/her interest for the information on the
specific topic, where the topic corresponds to one of information topics of the EURAXESS portals,
namely: Access to the culture of the host country/language courses, Accommodation, Banking,
Career Development, Day care & schooling and family issues, Departure conditions/formalities,
Entry conditions/visas, Health insurance, Medical Care, Intellectual Property Rights, Job
opportunities, Pension rights, Recognition of diploma, Research funding opportunities,
Taxation/salaries, Unemployment and Work permit.
Instructional bot responds to the user questions by providing the explicit answers, where it is assumed
that those answers include the list of documents needed for the fulfilment of the specific user need.
At the moment, the instructional chatbot implements a Serbian data model only, for the fulfilment of
the six specific intents. In addition, the instructional bot is a gateway to the EURAXESS Jobs
database, as it enables the user to formulate the complete question on the jobs he/she want to search
for. The instructional EURAXESS Chatbot can be accessed here: https://bot.dialogflow.com/6820b9c2f5d5-4645-8e41-3df1dd8d275c

This report first briefly reports on the development process. Then, it provides the introduction to the
basic concepts on how the chatbots are developed today and the detailed information about the
DialogFlow – adopted chatbot engine that is found as the most cost-effective solution for the
EURAXESS Chatbot implementation. Finally, it provides a detailed overview of the instructional
chatbot, including the supporting cases of communication.
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Development process
The research and development of chatbots has been done in the following several steps:
- Research for the most suitable approach and technology for integration in the EURAXESS context
- Definition of the needs of the EURAXESS chatbot and data collection
- Development & Testing
- Scalability research
Instructional chatbot is based on the EURAXESS Data platform, developed in the scope of T8.3
EURAXESS Data.
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Basics of the chatbot technology
Chat
Chat as we all know is the new email, and I am sure most people have noticed over the last few years
messaging and chat applications have taken over. Chat is used much more than email since it’s faster
and easier.

Chatbot
Chabots are virtual users that simulate a conversation with another human. They interact through
instant messaging, artificially replicating the patterns of human interactions. Short for chat and a
robot, a chatbot is a computer program that simulates human conversations. Fundamentally, a chatbot
allows a form of interaction between a human and a machine. The chatbots are programmed to work
independently from a human operator. It can answer question and help you navigate around websites.
The chatbot comes up with an answer through a combination of predefined scripts and machine
learning. When a question is asked, the chatbot will respond based on what it knows at that point in
time. If the conversation brings it to a place where it does not know what to do, the chatbot will either
deflect conversation, or potentially pass the conversation to a human operator. In both cases, it will
also learn from that interaction. Over time, and over multiple interactions, the chatbot will gradually
gain in scope and relevance. The complexity of a chatbot is determined by sophistication of its
underlying software, and the data it can access. If the chatbot is not connected to the relevant data,
then you will quickly find out that it is not very useful.
They are very common lately. Many pages have them, and they are used to provoke interaction
between the user and the webpage so that she stays on it and gets the assistance that is needed. All of
them are used for upgrading the customer experience and service.

Chatbot Experience
The goal is to get away from traditional UI, to not issue commands and speak in a natural manner.
Chatbots make it more of a natural experience. This will give the users new ways to interact with
your product by building engaging voice and text-based conversational interfaces, such as voice apps
and chatbots, powered by AI.
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Figure 1. The example dialogue

Dialog Flow
This is the environment that was chosen in order to build the chatbot. It was chosen based on several
facts including the complexity to build it, flexibility to usage, as well as easy scalability. Few of the
key features of Dialog Flow include: Visual flow builder, which reduces development time with
interactive flow visualizations that allow builders to quickly see, understand, edit, and share their
work. It also allows for easy collaboration across teams. Omnichannel implementation, meaning once
it is built and it is deployed everywhere, in any form of digital channel. Seamless integration is done
across platform web, mobile, and messenger. Advanced AI – the latest BERT-based natural language
understanding (NLU) models that are capable of recognizing intent and context accurately and
efficiently in more complex use cases. State based data models – intents are reused, transitions and
data conditions are intuitively defined. End to end management – all management is done within the
system.
DialogFlow works around the flow which is defined by intent classification, understanding and
fulfilment. Intent classification is the first action in which engine assumes what the user actually
wants, by analysing the submitted text or audio. Intent understanding is the process in which all
parameters – data slots required to fully understand the intent are filled.
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Figure 2. Intent classification and parameters extraction in DialogFlow

3 step process:
Part 1: Intent matching which recognizes what the users want:
An intent categorizes an end-user's intention for one conversation turn. For each agent, you define
many intents, where your combined intents can handle a complete conversation. When an end-user
writes or says something, referred to as an end-user expression, Dialogflow matches the end-user
expression to the best intent in your agent. Matching an intent is also known as intent classification.
A basic intent contains the following:
-

-

-

-

Training phrases: These are example phrases for what end-users might say. When an end-user
expression resembles one of these phrases, Dialogflow matches the intent. You don't have to
define every possible example, because Dialogflow's built-in machine learning expands on
your list with other, similar phrases.
Action: You can define an action for each intent. When an intent is matched, Dialogflow
provides the action to your system, and you can use the action to trigger certain actions defined
in your system.
Parameters: When an intent is matched at runtime, Dialogflow provides the extracted values
from the end-user expression as parameters. Each parameter has a type, called the entity type,
which dictates exactly how the data is extracted. Unlike raw end-user input, parameters are
structured data that can easily be used to perform some logic or generate responses.
Responses: You define text, speech, or visual responses to return to the end-user. These may
provide the end-user with answers, ask the end-user for more information, or terminate the
conversation.

Part 2: Entity extraction which identifies things the users mention
Each intent parameter has a type, called the entity type, which dictates exactly how data from an enduser expression is extracted. Dialogflow provides predefined system entities that can match many
common types of data. For example, there are system entities for matching dates, times, colors, email
addresses, and so on. You can also create your own custom entities for matching custom data. For
example, you could define a vegetable entity that can match the types of vegetables available for
purchase with a grocery store agent.
The term entity is used in this documentation and in the Dialogflow Console to describe the general
concept of entities. When discussing entity details, it's important to understand more specific terms:
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-

-

Entity type: Defines the type of information you want to extract from user input. For example,
vegetable could be the name of an entity type. Clicking Create Entity from the Dialogflow
Console creates an entity type. When using the API, the term entity type refers to the
EntityType type.
Entity entry: For each entity type, there are many entity entries. Each entity entry provides a
set of words or phrases that are considered equivalent

Part 3: Dialog control, which shapes the flow of the conversation
The dialog controls if the whole dialog should be linear or non-linear. Below is an example for a nonlinear dialog.

Figure 3. The example non-linear dialogue

Chatbot implemented in DialogFlow can be integrated with many communication platforms, such as:
Google Assistant, Facebook Messenger, Slack, Viber, Twitter, Skype, Telegram and many others.
Cost of use
Dialogflow is priced monthly based on the edition and the number of requests made during the month.
New customers receive a $600 credit for a free trial of Dialogflow CX. This credit is automatically
activated upon using Dialogflow CX for the first time and expires after 12 months.
If the format that is used is text, the price is $20 per 100 chat sessions.
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Instructional chatbot
EURAXESS Instructional Chatbot is a mini-project aiming at validating the proposed EURAXESS
Data platform model in the simulated conversations which include the intent recognition or
classification, intent understanding and intent fulfilment. Chatbot implementation closely resembles
the assumed formal structure of the service provision.
Instructional chatbot implements six intents from the Serbian country model: enter country, request
visa, register limited liability company, open bank account, request work permit and request residence
permit. Chatbot can be accessed and tested on DialogFlow platform1. The chatbot is trained to
recognize each of the intents and then instructed to implement the slots filling process, where all
information required for the full intent understanding is collected from the user.
Example dialogs for the implemented intents are described below.

Example dialogs resulting with instructions
The enter country intent in the Serbian model assumes that full intent understanding in terms of the
complete and accurate fulfilment (provision of the conditions for the intent fulfilment) depends on
knowing the following information: whether the user is travelling with a spouse, whether he/she
travels with the underage children, whether he/she arrives from the area in which some pandemic is
declared and from country he/she arrives. The example dialog is presented below.

Figure 4. Example dialogue for enter country intent2

1

https://bot.dialogflow.com/6820b9c2-f5d5-4645-8e41-3df1dd8d275c

2

The final response of the bot, with the instructions is not properly visible because of its formatting
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The figure below shows the detailed bot response as an evidence of the intent fulfilment. It also shows
the detailed values of the parameters collected in the slots filling process.

Figure 5. The final response in the example of enter country intent fulfilment and detailed parameter
values

Request visa intent understanding assumes that following information is known (besides the
recognized intent): country destination (only Serbian model is implemented at the moment), the
purpose of the travel and if the user is travelling by car.
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Figure 6. Example dialogue for fulfilment of request visa intent

Residence permit request intent involves only the collection of information related to the specific
purpose of stay.

Figure 7. Example dialogue for fulfilment of residence permit intent
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In order to fully understand the intent related to opening the bank account and provide the complete
instructions, the bot requests from the user information about his/her wish to authorize other people
with access to the funds and the type of the account.

Figure 8. Example dialogue for fulfilment of open a bank account intent3

Finally, the figure below shows the example dialogs for opening a limited liability company and
requesting a work permit in Serbia.

Figure 9. Example dialogue for fulfilment of opening a limited liability company intent4

3

The final response of the bot, with the instructions is not properly visible because of its formatting

4

The final response of the bot, with the instructions is not properly visible because of its formatting
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Figure 10. Example dialogue for fulfilment of getting a work permit intent5

Besides fulfilling the intents as defined in the country meta-models, instructional chatbot implements
other specific intents (besides small-talk), such as:
-

Finding a job. For any country (optional), career stage and research topic, chatbot provides a
link to the page with list of jobs matching the above criteria on EURAXESS portal.
Check visa eligibility. For any home and destination countries, chatbot provides the answer
on whether the visa is free, required, requested on arrival or the admission is denied. For some
countries, additional information on duration of eligible stay and notes are available.

Finding jobs capability of the instructional bot
The example dialog between the user and the bot for searching the jobs is presented in the figure
below. The example also illustrates the process of intent understanding in which the information slots
for the complete answer are filled by the question related to the research field and career stage. In
order to avoid the misunderstandings related to the different interpretations of the research career
stage classification (R1-R4), more explicit questions are asked in order to reason based on the
collected information.

5

The final response of the bot, with the instructions is not properly visible because of its formatting
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Figure 11. Example dialogue for searching jobs

Finding a job intent is implemented in a way so it remembers the context of the previous
communication. That means that after user is presented with the actual final information (the link to
the page with jobs matching his/her criteria), he/she can continue communication, by changing some
of the already communicated criteria.
Example of this conversational situation is presented in the figure below. After filling in the slots
required for the presentation of the custom link for the jobs matching all user criteria, that link is
presented to the user as the final outcome. Still, another link is delivered, based on the user remark
that has changed only one of the slots – remaining information slots are still filled.
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Figure 12. Example dialogue for searching jobs – dialogue context preservation case

Small-talk capabilities of the instructional bot
Besides providing instructions and custom link for searching the jobs on the EURAXESS Jobs
portal, the chatbot has some small-talk capabilities. Those capabilities are partially illustrated in the
example dialogs shown on the figures below.
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Figure 13. Examples of the small-talk dialogue
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