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The H2020 inGov Project

* inGov is a 3-year (2021-2023) Research and Innovation action funded by EU H2020 programme

* inGov aims to enhance existing and device new Policies, Methods and ICT Tools for inclusive
Integrated Public Service (IPS) Co-creation and Provision

 inGov will capitalize on existing (mainly EU) relevant policies and initiatives, academicliterature and
practitioners good practices

* Within inGov a number of eGov applications will be co-createdincluding chatbotsin Greece and
Croatia

* For more info: https://ingov-project.eu/



https://ingov-project.eu/

Rationale and Policy background

= Citizens are often looking for information about a Public Service (PS) before invoking it.

= This information on a PS (aka PS description) concerns required documents (aka evidences), cost, relevant
public organization, relevant legislation etc.

= This information is often provided in dedicated websites, portals, and/or PS e-catalogues (e.g.
www.passport.gov.gr providing information about getting a Greek passport).

= Traditional PS provision channels use national standards or ad hoc data modelsfor PS description, which
hampers interoperability and citizens experience

= Directive 2006/123/EC on Servicesin the internal market suggests Member States should establish Points of
Single Contact (PSC)to provide information on public services to citizens of other member states

= Regulation 2018/1724 on establishing a Single Digital Gatewayto provide access to information and
administrative procedures reinforced the need for PSCs.

= The EU with member states worked towards the Core Vocabularies as European data modelsto capture the
rEnQ§t important aspects of significant entities, such as Person, Location, Organisation, Public Service,
vidence etc.

= The Core Public Service Vocabularyhas been developed to be used as a common basis for PSC but also
national, regional and local eGov catalogues and information portals.
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Challenges and Requirements

= CPSV works well for very simple PS. However, most PS in reality are complex, i.e. have different
evidences, costs, or outputs depending on citizens profile and circumstances (e.g. lost passport,
passport for a child, passport for emergency, etc).

J Our Solution: enhance CPSVmodel

= Current PS provision channels care only for the most usual case and/or do not provide personalized
information.

*  Our Solution: use simple chatbots (scripted/sequential, goal-oriented/retrieval-based)
= Rapid, low-cost chatbot development working in different languages is needed
*  Our Solution: use appropriate chatbot platform

= Different models to store PS descriptions is possible, e.g. RDBMS, Linked Open Data (RDF), Knowledge
Graphs etc.

. Our Solution: use a modular architectureto accommodate different data stores



B Main Objectives of our Work

= Develop a chatbot infrastructure to support rapid launching of pilot chatbots for specific PS or life-
event

1. Enhance CPSV-AP to support complex PS

2. Select a chatbot platform

3. Develop an API to link chatbot with different data bases
4

Design a generic architecture
= Develop, deploy and evaluate a number of chatbots for specific PS or life-event

A. Collect data
B. Select and populate data base

C. Develop, pilot use and evaluate chatbot
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1. Enhance CPSV-AP to support complex PS

= The existing structure of the CPSV-AP
model cannot accommodate complex
PS

= The CPSV-AP model was, accordingly,
extended

= Extensionsinclude the use of a Q&A
dialogue to determine the needed
evidences
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Antoniadis, P., Tambouris, E. (2021) “PassBot: A chatbot for providing information on Getting a Greek Passport’, Proceedings of the 14th International Conference on Theory and Practice of Electronic

Governance (ICEGOV 2021), pp. 292-297, ACM, https://doi.org/10.1145/3494193.3494233
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- 2. Select a chatbot platform
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- 4. Design a generic architecture
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Pilot 1: Get a Greek Passport
Phase A. Collect Data

Depending on the circumstances of the citizen, the following data emerge:
AN

Evidences: 4 to 18 different input documents are needed for executing this PS (i.e. identification card,
birth or marital status certificate, photographs adhering to specific technical requirements etc.)

Passport Duration: i.e. the output of the PS, can be 5 years, 3 years, 13 months, 8 months, 3
months, and the same duration as that replaced in case of passport replacement

Cost: depends on the passport duration (i.e. 84.40 Euros, 73.60 Euros, 68.80 Euros, 63.40 Euros or 58
Euros)
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Pilot 1: Get a Greek Passport
Phase B. Select and populate data base

= Arelational data repository managed by MySQL (RDBMS) was selected

* The extended CPSV-AP model was converted from a general
conceptual design model (UML class diagram) to a relational
model (Entity-Relationship diagram)

kkkkk

= All model classes and correlations were
converted into 48 relational tables of a
central database.

»= The Q&A dialogue was coded into a
total of twelve questions. Nine to
twelve questions are used.

Panteleimon Antoniadis and Efthimios Tambouris (2021) “PassBot: A chatbot for providing information on Getting a Greek Passport”, Proceedings of the 14th International Conference on Theory and Practice of
Electronic Governance (ICEGOV 2021). ACM pp. 292-297. https://doi.org/10.1145/3494193.3494233



Pilot 1: Get a Greek Passport
Phase C. Develop, pilot use and evaluate chatbot

Usage Scenario

= The passport that will be issued for your case is a Passport nuépac;
with the same duration as the one that is being replaced.

= Acitizen wishes to replace the
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corresponding cost and the
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Pilot 1: Get a Greek Passport
Phase C. Develop, pilot use and evaluate chatbot

Evaluation

= ATAM (Technology Acceptance Model) based questionnaire, consisting of 20 questions, was customized to
evaluate Passbot.

= The answers were a 7-point scale from strong agreement to strong disagreement.
= The questionnaire was implemented using Google forms.
= The participantsin the evaluation were 53 students.

= Qverall, 47 users (89%) believes that the use of Passbot is easy. 29 users (62%) agree completely, 12 users
(26%) almost completely and nobody disagrees.

= Generally, users believe that the Passbot is useful (47 users).

= 22% of the users believe that the chatbot should be trained more to recognize more users’ questions, while
some people suggest adding more options. Also, some users identified failures in the user's free questions.
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Pilot 2: Get a Greek Passport
Phase B. Select and populate data base

= Again same PS:. Getting a Greek Passport

= This time, Knowledge Graphs (KG)were selected @i
@ D
= Generic KG for CPSV was created
= KG for Getting a passport PSiin P W answer. / .
Greece was populated with data r‘t mst_identiﬁer -
identifier

= Developed using Grakn.ai

= Easy to understand and query e, d
evi ence
= Easily scalable with new entities . O ’

and relationships unlike the strictly " questions-have-
. ...'_.-". d - t_
defined schema used by RDBMS = answers T

Georgios Patsoulis, Rafail Promikyridis, and Efthimios Tambouris. 2022. Integration of chatbots with Knowledge Graphs in eGovernment: The case of Getting a Passport. In 25th Pan-Hellenic Conference on Informatics (PCI
2021). Association for Computing Machinery, New York, NY, USA, 425-429. https://doi.org/10.1145/3503823.3503901



Pilot 2: Get a Greek Passport
Phase C. Develop, pilot use and evaluate chatbot

Evaluation

= Questionnaires based on Technology Acceptance Model (TAM) and System Usability Scale (SUS)
* TAM: 18 questions questionnaire
* SUS: 10 questions questionnaire
= Participants are students from University of Macedonia
* Ages between 20 - 25 years
* 65 students completed TAM questionnaire
* 62 students completed SUS questionnaire
= 89,3% agreed that the use of chatbot was easy and did not require much mental effort

= 86,1% agreed that using the chatbot allowed them to obtain the needed information for passport
issuance in less time than before

= SUS score of 76,8 which classifies the chatbot as acceptable

19



Pilot 3: Life-events Passport
Phase A. Collect Data

* Information on 50 public services included in 6 LE were collected from the Greek
national eGov portal

Life Event (LE) No of Public Services

Buying a house 3

Lost wallet 8
Getting Married 12

School life 12
Travelling abroad 13

Divorce 2

Anestis Stamatis, Alexandros Gerontas, Anastasios Dasyras, and Efthimios Tambouris. 2020. Using chatbots and life events to provide public service information. In Proceedings of the 13th International
Conference on Theory and Practice of Electronic Governance (ICEGOV '20). Association for Computing Machinery, New York, NY, USA, 54-61. https://doi.org/10.1145/3428502.3428509



Pilot 3: Get a Greek Passport
Phase B. Select and populate data base

= An RDF store was selected

= Subsequently, all PS and Life-event descriptions were transformed to RDF
compatible with CPSV

= RDF data were stored in an RDF store (Virtuoso open source store)



Pilot 3: Get a Greek Passport
Phase C. Develop, pilot use and evaluate chatbot

Usage Scenario

i Diziagtiow

User: Hello
[ewa cag

Chatbot: Hello, are you interested in something like Wedding?

Travel? Lost wallet? School Life? Buy a new house? Are you
divorced? If you need a specific public service write the title.

User: Divorce Declaration

Chatbot: Would you like to know about

A) The Cost Afhwon Slatuyiou
B) The Public Organization

C) The Evidence

User: The cost

To kooToC

Chatbot: The costis 4.5

Ask something..



Pilot 3: Get a Greek Passport
Phase C. Develop, pilot use and evaluate chatbot

Evaluation

= Same method (TAM-based questionnaire with 20 questions in a 7-point scale)
= The participants in the evaluation were 19 students.

= QOverall users believe that the use of chatbot is easy (11 users strongly agree). However, 7 users believe
that interacting with the chatbot is also frustrating.

= QOverall users believe that the chatbot is useful (13 users strongly agree).
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Pilot 4: Chatbot for City of Bjelovar
Overview

» The City of Bjelovaris a digital championin Croatia,
offering a range of communal services to its citizens.

= However, while citizens are aware of these services, they are
not used as frequently as the city administration hoped.

= This inGov project pilot aims to envision, design, and deliver T
a universal virtual assistant (chatbot)for PS of the City of :

Bjelovar for existing and future services. (&)
= This pilot will result in a mobile app developed to interact

with existing disparate services and encompassing themin a /

uniform, simple, accessible, and enjoyable to use

experience. @ ﬁ‘

NFOD

Alexandros Gerontas, Dimitris Zeginis, Rafail Promikyridis, Marin Andro$, Efthimios Tambouris, Vibor Cipan, and Konstantinos Tarabanis (2022) "Enhancing Core Public Service Vocabulary to Enable Public Service
Personalization". Information, 13, no. 5: 225. [ODI: 10.3390/info13050225]



Pilot 4: Chatbot for Newborn PS
Usage Scenario

0 Pilot Chatbot

o Hello, how can | help You today?

| was wondering, what do | need to register my newborn child?

There are 128 different
Va riations In:)gfm,a:::j:l:?:;r e 10| owmg questonnaire an will provide You wi a e

Do You have all of the following:

Different required

1. Card reader
2. Personal Computer that has access to
the internet

2. Get all information for the
newborn service and present
them in the question format

1. Recognize that user

wants information about a

newborn service

documents
- Different channels
- Different costs

3. Activated e-Personal-Identification
card

3. Depending on the answer to this
question the channel will be chosen.
If the user does not fulfill all three
requirements then they have to go to
the physical registry office in
Bjelovar.

4. Positive answer store the id of the
previous information (question) as to
be included

Are the parents married at the time of
child’s birth?

5. If parents are married then the
system will be able to pull out
father's information automatically.

6. Require an identification
7. Check if parents require with information (id card or
fullfillment of another service birth certificate) for the
that depends on the utilization father
of the newborn service

Would You like to apply for a one-time
finandial aid for the newborn’s equipment
provided by the Croatian Health
Insurance Fund?

8. Require information about
the financial aid for the
newborn service

Thank You for filling out the form!
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Lessons learnt

* The goal of providing personalized information to the citizen using chatbots based on relevant
standards is technically feasible

* There are benefitsto the citizen (personalized, fast and accurate information, saving time and money)
and potentially the Public Organisations (modernization)

= E.g. Chatbots could reduce administrative burden enabling citizens to obtain personalised information
about PS in a user-friendly way, using natural language, without searching PS catalogues.

= However, there are still technical challengesto be overcome including exploiting Al and unstructured
PS descriptions (e.g. legal text)

= |nitial evaluation of the chatbot indicates positive attitude of the users, however, extensive
evaluation is needed.

= Future work includes the development and the extensive evaluation of full-scale chatbot
implementations.



Relevance to Justice: Some thoughts

Consider structured datato start with

Exploit relevant standard data models

Consider different data base paradigms if that makes sense (RDBMS, KG, LOD)

Consider APIs and modular architectures

Run and evaluate pilots before committing resources (agile development)
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