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Introduction

» Explainable Artificial Intelligence (XAl)



Introduction

» Folk Psychology
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Introduction

» BDI-based (Belief, Desire, Intention) Agents
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Introduction

» PAL (a Personal Assistant for a Healthy Lifestyle) Project




Motivation and Related Works

» Goal-based and Belief-based Explanations

» Hypothesis




» Goal-based and Belief-based Explanations

For what purpose? | want to ...
To what end? My goal is ...

ACTION

7

Why a certain action over another? | think ...
| believe ...




Motivation and Related Works

» Hypothesis:

Adults have a stronger preference than children for goal-based
over belief-based explanations.




Goal Hierarchy Trees

» The Structure of a Goal Hierarchy Tree

» Goal-based and Belief-based Agent-action Explanations




Goal Hierarchy Trees

» The Structure of a Goal Hierarchy Tree
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Goal Hierarchy Trees

» Goal-based and Belief-based Agent-action Explanations
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Goal Hierarchy Trees

» Belief-based Explanation Algorithm
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Goal Hierarchy Trees

» Belief-based Explanation Algorithm
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Goal Hierarchy Trees

» Goal-based Explanation Algorithm
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Goal Hierarchy Trees

» Goal-based Explanation Algorithm
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User Study

» Participants

é
+12x ﬂ\ =19 Children (aged 8-11)

v
8 X w = 19 Adults (aged 35-48)
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User Study

» Designing a Goal Hierarchy Tree

Jimmy is unhappy.

| want to make Jimmy
happy.

| want to be a good
diabetes assistant
robot.

Gﬂmy likes gamea me likes small 139

Jimmy is not eating
healthily.

Jimmy s happy.

Iwantto educate
Jimmy about
diabetes.

Jimmy does not
know how to cope
with hypos.

I want fo teach Jimmy

I'want to play a game | start a small talk I want to teach Jimmy
with Jimmy. with Jimmy. how to eat healthily. how to successfully
cope with hypos.
Jimmy does not Jimmy does not
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o eat every day. which he should eat, blood sugar. hypo. he has a hypo.
| open the quiz game. I open the sorting Itell Jimmy to eat 150 Itell Jimmy to eat Itell Jimmy to have I el Jimmy to 1 tell Jimmy he has a | tell Jimmy to take
game. grams vegetables fruit and vegeiables breakfast every day. measure his blood hypo when he dextrose when he is
every day. avery day. sugar when he measures a blood having a hypo.
is shaking and feels sugar level below 4.0
hungry. millimoles per lifre.




Jimmy is unhappy.

| want to make Jimmy
happy.

Jimmy fikes games.

| want to be a good
diabetes assistant
robot,

[ want to play a game

with Jimmy. with Jimmy:

| start & small talk

Jimmy is not eating
healthily.

[ want to teach Jimmy
how to eat healthily.

Jimmy is happy.

diabetes.

| want to educate
Jimmy about

Jimmy does nt
know how to cope
with hypos.

[ want to teach Jimmy
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cope with hypos.
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» Set-up and Materials

Action: ‘I tell Jimmy to take
dextrose when he is having
a hypo.’

Explanation 1: ‘Jimmy does
not yet know how to correct
his blood-sugar when he has
a hypo.’

Explanation 2: ‘Il want to
teach Jimmy how to
successfully cope with
hypos.’

User Study



User Study

» Variable and Design

Table I: Distribution of children and adults over the 4 conditions

Random Seed of Scenarios

Normal Order of Explanations

Reversed Order of Explanations

Normal Order |Reversed Order| Normal Order |Reversed Order
of Scenarios |of Scenarios of Scenarios | of Scenarios
Children | 6 5 4 4
Adults 5 4 5 5




User Study

» How to counterbalance the conditions

Senaric8 Senario? Senario4 Senario7 Senario3 Senario9 Senario6 Senaricl Senariob
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User Study

» Procedure




Results

In one- sample Wilcoxon signed rank te
100 o for children:
med = 0.667,
95% CI =[0.667,0.778],

Qo
o

med = 0.778,
95% CI =[0.667,1.0],
p <.000).

T p =.007
and for adults:

D
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In Mann-Whitney test
the preference towards goal-based
explanations, rather than belief- based
explanations, was greater for adults
(med = 0.778) than for children
(med = 0.667),
U=1125,p=.042,r =.33.
Adults prefer goal-based explanations
significantly more than children.
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Adults have a significantly higher preference for goal-based action
explanations (Median = 0.778) than children (Median = 0.667).



Discussion

» Significant preference for goal-based explanations in
both user groups

» Significant preference for goal-based explanations in
adults more than their children

» Limitation of the generalisability of the results

» Future work includes replicating of this study with more
divers scenarios, contexts, and users.




Conclusion

» Adults have a significantly higher preference for goal-based
explanations than children.

» Children and adults perceived the self-explanations of
intelligent agents differently.

» This work is a necessary step towards providing
personalised explanations in human-robot and human-agent
interaction.
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TNO's Robot, Charlie

Netherlands Organisation for Applied Scientific Research (TNO)
https://www.tnho.nl/en/tno-insights/articles/charlie-the-ultimate-buddy-for-diabetic-children/
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