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Introduction

Philosophy suggests that Trust occurs on two basis : The basis of
beliefs where we believe in the abilities and experience of the
other person to achieve a certain goal. The second basis is
Emotions where a person with emotional feelings and with the
ability of weighing matters with emotional considerations is
better trusted.

“The influence of emotions upon beliefs can be
viewed as the port through which emotions exert
their influence upon human life. Beliefs fueled by
emotions stimulate people to action, or allow them
to approve of the actions of others in political
context” (Frijda et al.,2006)



Purpose

To build a methodology of action
selection that can address the influence

of Emotions in the rational decision
making process.



APPROACH

The Rational Decision

A five-step approach that is based on the use of

argumentation schemes as a presumptive justification of
action.

The Emotional Decision

An intermediate step after the outcome of the decision has
been realized and before the execution of the next action in
sequence.



Main Points

This work focuses on the realisation of the
model of incorporating emotions into rational
decision making.

The intensity of emotions
Storage and decay
Controlling the effect of emotions

How it all integrate with the rational decision
making process



Approach

The Rational Decision

Formulating the Problem: A representation of the problem scenario in terms of
an Action-Based Alternating Transition System (AATS) .

Determining the Arguments: An instantiating of an argument scheme justifying
an action in terms of the AATS, and identifying counter arguments based on
critical questions appropriate to that scheme.

Building the Argumentation Framework: The arguments and counter
arguments identified in the previous set are formed into a Value Based
Argumentation Framework (VAF) .

Evaluating the Framework: The particular value ordering of the agent
concerned is now used to identify the preferred extension of the framework for
that agent. This identifies the arguments that withstand the critique from the
perspective of the decision making agent.

Sequencing the Actions: The set of actions justified in the previous step are
now sequenced for execution.



Approach

The Rational Decision

* Formulating the Problem

Joint Action (a,b)
Values Promoted (V1 a

Joint Action (b,d
Values Promoted (V1)

Joint Action (a,c)
Values Promoted (V3)



Approach

The Rational Decision

Determine The Arguments

Argl

In The Current Circumstances q0
Perform action a

To get to circumestances g1l
Promoting Value V1

Arg2

In The Current Circumstances q0
Perform action b

To get to circumstances g2
Promoting Value V3

Joint Action (a,b

Joint Action (b,c)
Values Promoted (V3)

Joint Action (b,d
Values Propfoted (V1)

Joint Action_(e,f)
Values Promoted (V2)




Approach

The Rational Decision

* Building The Argumentation Framework

[ Argl [ Arg ]

V1 ’L V2

Arg3
V3




Approach

The Rational Decision

e Evaluating The Argumentation Framework
e V1>V2>V3

X




Approach

The Rational Decision

Sequencing The Actions

Actions a, b, c are in the preferred extension and can possibly be performed in a
number of sequences (a2 b —2>c),(c>b—>a),..etc

A Safety , Opportunity and Threat analysis will take place to determine the
sequence most likely to be safe and most rewarding.



Approach

The Rational Decision




Approach

The Emotional Decision

Emotional Fluent (occand stuenrink

Joy Distress .

Hope Fear OO

Satisfaction Disappointment @D @D

Relief Fears-Confirmed @D @D < >
Happy-for Resentment . O

Gloating Pity ’ O <Agent>
Pride Shame O

Admiration Reproach O O

Like Dislike O

Gratification Remorse O

Gratitude Displeasure o O




Approach

The Emotional Decision

Emotion

Description

QOccurrence

pride;(cy;), and shame;(a;)
admiration;(j. a;),
reproach;(j. a;)
gratification; (o, V;),
remorse; (o, =V;)
gratitude;(j, o, V;),
displeasure;(j, o, =V;)
joy;(V;), and distress;(=V;)

and
and

and

hope; (C,V;),
fear;(C,=V;)

satis faction;(j, V;),
fears — confirmed;(j,=V;)
reliefi(7, V), -

disappointment;(j, —V;)

and
and

and

happy — and

pityi(j. =Vj5)

Fori(j. Vi),

gloating;(j. =V}). and

resentment;(j. Vj)

like;(j), and dislike;(j)

Relates to the agent’s own actions
Relate to different agent’s action

Consider actions and events

Consider actions and events toward other
agents
Relate to an important state of affairs

Associated with the probabilities of suc-
cess of a “Goal” increasing or decreasing
Relate to a state of affair happening with
a precondition of (Hope or Fear)

Those relate to undesirable events

These emotions relate to a state of affairs
that took place regardless of the actions
that caused them

A state of affair has occurred to someone
else but on the other hand this someone is
not liked

The appeal of an agent increases and de-
creases along with the values being pro-
moted and demoted

When an action «; promotes/demotes a value

When an action «; (of another agent j) pro-
motes/demotes a value important to agent i

The action the agent performs and the value promoted
or demoted in doing so («;,V;)

If the action performed by another agent is combined
with the agent’s own action to promote a value.
Whenever a value that is of importance to the agent
is promoted or demoted

When parts of the plan succeed or fail

Whenever a sequence where Hope exists is completed
successfully

A sequence is completed successfully where Fear ex-
isted, “Relief” and when a sequence fails where Hope
existed, “Disappointment” will take place

A value of importance to the other agent change and
Like toward this agent is larger than zero

A disliked agent succeeds or fails

An agent performs an action that leads to a joint ac-
tion which change some value.




Approach

The Emotional Decision

Emotions Intensities

* Importance of the state (worth of the values promoted at it)

* Unexpectedness (probability of the state, might depend on the number of
possible states in the transition)

* Intensity = Importance X Unexpectedness

Emotions Decay

*  With time / transitions

* |nstantaneous :
"As to the law of change it self: the greater

* Conditioned the change, the stronger the subsequent
emotion. Pleasure after suspense is
considerably stronger than what the same
event produces without prior uncertainty.”
(Frijda, 2007)



Approach

The Emotional Decision

Combination of Emotions

* LetL(j, t) be the intensity of like
* Let G(j, v, t) be the intensity of gratitude felt by agent i towards agent j at t.

¢ Li(jl t+1) = Li(jl t)+(G|(JI \ t)_dg)_(Di(jl vV, t)_dd)



Approach

The Emotional Decision

Weights on Values:
V3>V2>V1 - V3,>V2 >V1, (x>y>z)

Thresholds
Emotional Influence (TR):
V3>V2>V1 2 V3,,1r > V2.r > V1,,1r (X>y>2)

Values Influence (Tlv):
V3>V2>V1 2 V31aiptr) > V1i24yxtR) > VTis@xrr) (X>Y>2)



Approach

The Emotional Decision

Influence on Decision Making

* The mechanism by which emotions will influence decisions is by
their impact on the value ordering of the emotional agent.

* Values are aligned with emotions as follows :
e VI(t )=V1i(t,,) +Em1(Vt, )



Approach

The Emotional Decision

Emotions Emotions
Occurs Update

Preconditions Intensity

Value Order Emotions

Updates Decay
Thresholding Decay Function

Replanning
New VO




Approach

The Emotional Decision

Influence on Decision Making

[Formulatethe) [ BuildThe | { VAR J

problem Arguments
J 1 J

[ Update 1 (Sequence the 1 ( Evaluate the J

Emotions Actions VAF
J L J L




The Example

The Agents
— HoD —The head of the department
— S1 - A new student
— S2 — A new student who has a paper ready, wants an expensive conf
— S3 — An experienced student, might promote esteem

Esteem > Publication > Experience > Happiness

Possible Actions
— Ask Sn to write a paper
— Ask Sn to go to a conference

Rationally (Ask S3 = Send S3 - Send S2)



ask S3 S3 is experienced
S2 has a paper ready
S2 wants an expensive conference

Esteem > Publication > Experience > Happiness

send S3 ask S1

S1 succeeds

now H1 > H2 SMails
and 1 > F2 only S>can =
promote pubidication
send S2 send S1 send S2
original plan: whether S1
either actions succeed or _ qu.cceeds or
emotional effects are small Only\S2 can fails only
promote S3 carl promote
publication a valug
send S2 send S3

promote esteem

send S3




% HoD Example Study =101 x|

Head of the Department
Example Study

If you needed help during the process click
the help bution at the bottom of the screen.

Click the button below to move ahead.

Fill The Basic Information
elp




Entering the Initial Data

=10l x|

1: Propositions

Student 1 Student 2 Student 3

@ G G

Attended the Conference |N:. ﬂ |Nc. ﬂ |N-: ;l

Prepared a paper INC. j IYes j IH-: :I

Has Previous Experience INC' 3 IND 3 I'T'e& 3

The Yalue Order is:

The Initial State g0 is:

3: Emotions

2: Value Order

+Est | |219

+F 218
+E1 17

+E2 16

+E3 15

+H1 14

H2 |13
H3 |1z

Est>P>E1>EZ>E3>H1>H2>H3

Fono-010-001

Mo Emotional Effect

tModest Emational Effect

4- Go to Next Step

Loww Emotional E fect

High Emotional Effects

Calculations

Beqgin




=10/

Step 1/5 : Formalizing the AATS Model All Possible States
Q Budget Attend Papers Exper Al
0-3-000-010-001 -
1-3-000-110-001
All Possible Joint Actions Goals Z-3-000-071-001
3-2-100-010-101
4--2-000-010-001
5-1-010-010-011
Cooperative Scenarios - Spend the availahble budget B--1-000-010-001
- Maximize the Values 7-2-001-010-001
j0: HoD Sends S1to a conference, S1 attends 8-2-000-010-000
j1: HoD Sends S2 to a conference, S2 attends 9--3-000-111-001
j2 . HoD Sends S3to a conference, $3 attends 10-2-100-110-101 -
i3 HoD Asks S1to Write a Paper, $1 Writes Values
j4 . HoD Asks S2 to Write a Paper, S2 Yrites
/5 HoD Asks S3 to Write a Paper, S3 Writes The AATS Model
H1: Happiness of $1
Non-Cooperative Scenarios :g ::EE::Z:: 2; gg ITJcir:rj 110__- ;_- - Values 2
|6 : HoD Sends S1to a conference, S1 Doesnt ) ) 0-—- 2-—-- 5
j7 - HoD Sends 52 to a conference, S2 Doesnt E1: EXper!enoe of 51 D---e= Fo-=- 0--- +H1 +E1
i8: HoD Sends 53 to a conference, S3 Doesnt E2: Experience of $2 0— 4— B—
Ea: Experience of S3 Doooe B 1w +H2 +P +E?2
j11: HoD Asks S1 to Write a Paper, S1 Doesnt P Publication R 0-—- B-—- 7—
12 : HoD Asks S2 to Write a Paper, 52 Doesnt - Publication Rate Qeree Fremem 2o +H3
j13 . HoD Asks S3 to Write a Paper, 53 Doesnt Est: Esteem of the Dep ?__: ?__:: ?.3._.“
I T
1-—--- 10----- 0--- +H1 +P +E1 =~
Goto Step 2/5




.':_ Step 2 Detemining Arguments ‘_lﬂlﬁl

Step 2/5 : Determining The Arguments

Argurments fram o =
Arg 0 Inthe Current Circurnestances @0 Perform J 3 To Reach State O 1

&rg 1. Inihe Current Circurmestances G0 Perform J 5 To Reach State @) 2

arg 2 Inthe Current Circurnestances @0 Perform JO To Reach Stale @ 3 Promcting the values [(+H1)

Aarg 3 Inthe Current Circumestancas & 0 Perform J 0 To Reach State & 3 FPromcting the Values [+E1]

arg 4 Inihe Current Circumestances G0 Perform J 1 To Heach State @ & Promoting the Yalues [(+H2)

Arg 5 Inthe Current Circumestances G0 Perform J 1 To Reach State @ 5 Promoting the Yalues [(+F)

4rg B Inthe Current Circurmestances @0 Perform 1 To Reach State @ 5 Fromoting the Values (+E2)

arg 7 Inthe Current Circurnestances @0 Perform J 2 To Rsach Stale @ 7 Promoting the waluss [(+H3)

Arg 8 Inthe Current Circumestances G 1 Perform J5 To Rsach Stare & 8

Arg 9 Inthe Current Gircumestances G 1 Perform J 0 To Reach State @ 10 Fromating the Walues (+HT)

arg 100 Inthe Current Gircumestances 1 Perdorm J 0 To Reach State & 10 Promoting the Yalues (+F)

&rg 110 Inthe Current Circumestances (01 Ferform J 0 ToReach State 0 10 Promoting the Walues (+E1)
Arg 120 Inthe Current Circumestances 01 Perform J 1 ToReach State @ 12 Promaoting the Walues (+HZ2)
Aarg 13 Inthe Current Circumestances @1 Farform J 1 To Reach State & 12 Promaoting the Yaluss (+F)

Arg 140 In the Current Gireumestances 1 Ferform J 1 ToReach State & 12 Promoting the Yalues (tEZ
Arg 157 Inthe Current Gireumestances 01 Perform J 2 To Reach State & 14 Promoting the Yalues (+H3)

Goto Step 3/5




€ Step 3: Build Arg Framework

=101 x|

Step 3/5 : Building the Argumentation

Framework

List of Attacks =

Arg 0 Attacks Arg 1
Arg 2 Attacks Arg 1
Arg 3 Attacks Arg 1
Arg 4 Attacks Arg 1
Arg 5 Att g 1
Arg B Attacks Arg 1
Arg 7 Attacks Arg 1
Arg 4 Attacks Arg 2
Arg 0 Attacks Arg 2
Arg 4 Attacks Arg 3
Arg 0 Attacks Arg 3
Arg 0 Attacks Arg B
Arg 4 Attacks Arg 7
Arg 1 Attacks Arg 7

-

Click to Show
The Arguments

CQ2: Stated Consequences, 33 might not write




" Step 4 : Evaluating

=191.x]

Step 4/5 : Evaluating the
Argumentation Framework

Preferred Extension PE

Argument #0, J 3
Argument # 1, J5
Argument #4, .11
Argument # 6, J 1

Argument #49, 410

Argument # 10, J0
Argument # 11, 40
Argument # 14, 11

Argument # 16, 1 3

L _I»

Feminder of
the Joint
Actions

Goto Step
2/




Step 5/5 . Sequencing the Actions

Step 5: Sequencing

List of All possible Sequence

States Perspective

Joint Action Perspective

Safety, Opportunity and Threat Perspective

Seq# 5 .0, 2, 18, 67
Seq# 7 .0, 5, 18, 67
Seqif8 .0, 2, 9, 39, 92
Seqit9 .0, 2, 9, 41, 85

Show kMore information

Seqit1..0, 1, 10, 43 Seqt1.. -j3-j0-j1 Seqll 1 Safety(-10) Opportunity ( 496) Threat ( 80)
Seq##2..0, 2, 9, 37, 85 |Seqlt2..-|5-j3-j0-]2 |Seq# 2 Safety(-20) Opportunity { 698) Threat ( 80)
Seqi 3 ..0, 5, 12, 43 Seqt3..-j1-j3-j0 Seq# 3 Safety{-10) Opportunity { 496) Threat { 70)
Seqit4..0, 1, 12, 43 i3-j1-j

Seqif 4 Safety(-10) Opportunity { 496) Threat { 80)
Seqil 5 Safe i

-10) Opportuni

696) Threat { 60
{ 698) Threat { 50
Seqif 7 Safety{-10) Opportunity { 898) Threat { 50)
Seqil 8 Safety(-20) Opportunity { 696) Threat ( 80)
Seqif 9 Safety{-20) Opportunity { 698) Threat { 60)

Continue to Emotions
Evaluation




Slep 5 @ Sequencing

Step 5/5 : Sequencing the Actions

List of All possible Sequence

States Perspective Joint Action Perspective Safety, Opportunity and Threat Perspective
Seqif 1.0, 1, 10, 43 Seqif 1 .. -j3-j0-j1 Seq# 1 Safety(-10} Opportunity ( 496) Threat ( 80)
Seqf 2 .0, 2, 9, 87, 85 |Seq¥2 . -j5-j3-j0-j2 |Seq# 2 Safety(-20) Opportunity { 698) Threat | 80)
Seqf3 .0, 5, 12, 43 Seq# 3 .. -j1-j3-j0 Seq#t 3 Safety(-10) Opportunity { 496) Threat { 70)
Seq# 4.0, 1, 12, 43 Seqtt 4 . -j3-j1-j0 Seq# 4 Safety(-10) Opportunity ( 496) Threat ( 80)
5.0, 2, 18, 67 Seq# 5. -j5-j1-j2 i
.0, 2 .

Seqf 7 .0, 5, 18, 67 Seqd 7 .. -j1-j5-j2

Seq#f8 .0, 2, 9, 39, 92 (Seqf8 . -j5-j3-j1-j2 |Seq¥ 8 Safety(-20) Opportunity { 696) Threat ( 0)
Seqift9 .0, 2, 9, 41, 85  (Seqif9 . -j5-j3-]2-j0 |Seqi 9 Safety(-20) Opportunity { 698) Threat | 60)

‘ e | Continue to Emotions
rdinimiza N
Ewvaluation

All Possible States |

All Possible Joint Actions |

Coopsratiee Scenanos

), Budget Attend Fapers Exper =
= O-3-000010-001
i HoD Sends 5110 a confersncs, 51 altends P=3-000-110-001
i1 : Hol Sends 52 16 a conleranss, 52 altands 2--3-000-017-001 —
12 HoD Sends 5310 a conlerence, 53 altends Fr0-0010-1070
&-2-000-010-001
130 HoD Asks 5000 Wrile & Paper, 51 YWiles G=1-010-010-0101
i HoD Asks $2 10 Write a Paper, 52 Writes B-1-000-010-001
121 HoD Asks 53 to Wite a Paper, 53 YWnies f-2-001-010-001
g-2-000010-000
9-3-000-111-001
MarrCooperalive Scenanos W-2-100-110-101
11-2-000-110-001
j6 : HoD Sends 51 to a conferencs, 51 Doesnt 2-=1-01D0-110-011
i7 . HolD Sends 52 to a conferenas, 52 Doessnt 13-1-000-110-001
j2 . HoD Sends 5310 a conferencs, 53 Dosesnt 1d--2-009-110-0071
15-2-000-110-000
117 HoD Asks 21 to Wite a Paper, 51 Dossnt 16-2-100-011-101
j12: HoD Asks 52 1o Wiite a Paper, 52 Dossnt 17-2-000-011-001
13 Hob Asks 5310 Wiite 8 Faper, 53 Dossnl 18--1-010-011-011 =




& Enotions Step

Emotions

The chosen sequence is Seqg# 6 .. 0, 2, 20, 41, 85

MNumber of Steps inthe path
4

HoD will now perform j &

| The Agent wil |

|Fails =l

Accept

The Action Failed.. Click Replanning

RePlan

=10l |




‘ Click to See the Tracker




Tracker

Emation Start [1st | 2nd | 3rd | dth | 5th | Bth
hn 0 |65 |325|16.
: Distress 0 0 0 a0 8.5
_ |Hope 0 0 0 56 |56
_ |Fea 0 0 0 a o
| 5atisfaction 0 0 ] a 1]
. Fears-Confirmed |0 0 0 a 1]
| Pride(51] 1] 0 ] 56 |28

Pride[52] 0 0 65 325 | 1E..
I Pride[53] 0 0 ] a 0
] Shame(51) 0 1] 0 0 he.5
| Shame(32) 0 0 0 a o
| 5hame(53) 0 14 |7 15 [ 1.75
. Like[S1] I 1] 0 1} 0
~ |Like(s2) 1] 0 13 (91 | 837

Like[53) 1] i ] a 0
I Dislike(51] 0 il o a 17
: Dislke(S52) 0 0 0 0 0
| Dislike(53) 0 0 0 1] o
| Admie(51] 0 0 ] I 16..
. Admire(52) I 0 65 |BE | D
| Admire(33] 0 0 ] 325 | 28

Reproach(S1) I 1] 0 0 ]
] Reproach(S1) 1] 0 0 0 0
- Reproachl(S3] 0 0 0 1] 1]

Features | Start | 1t 2nd | Jid | 4th | Bth | Bth
» hﬂ-ﬂ 0 325 | 4425
© FrendinessS1) 0 |0 | 16. 78. 2.
Friendliness(52) 1] 0 14,10, |-80..
Friendliness{53) 0 A4 [B3L 214
Cheerful 0 0 16.. | 22.|12..
Defensive(S1) 0 0 0 0 58.5
Defensivel52) 1] 0 0 0 0
Defensivel53) 1] 0 0 0 0
* Dizappointed 0 1] 0 0 B85

This is Stage # 4

Vaune Orvder

Est>P>E1>E2>E3>H1>H2>H3
Est>P>E1>H1>H2>E3=E2> H3
Est>P>H2>E1>H1>E3=E2>H3
Est>P>H2:H1>E1>E3=E2> H3

Actions

Action |5, Failed
Action |1, Succeeded

Action | 3, Succeeded
Action j 0, Failed

Chosen Sequence

SeqHb.-|5-12-j3-i0
Seqt 2. -j1-13-j0
Seqt1..-j3-j0
Seqit1.. -j0

Minimize




 The Final Yiew

The Final View

=10l

Mo. 1 The HoD will start by Asking S3 to write a paper hoping he would to achieve |5 and promote and he fails to 13

Mo, 2 The HoDwill start by Sending S2 to a Conference hoping he would attend to achieve |1 and promote and he succeeds to |1
Mo 3 The HoD will start by Asking S1 to write & paper hoping he would to achisve |3 and promote and he succesds o |3

Mo. 4 The HoD will start by Sending S1 to a Conference hoping he would attend to achieve |0 and promote and he fails to |6

Close The Application




Conclusion

Beneficial role of Emotions

* Motivate choice among equally desirable
rational actions.

* Fosters cooperation, since cooperative agents
will be favored over less cooperative agents.

 Emotions provide a mechanism by which an
agent can re-evaluate its priorities, avoiding a
single-minded pursuit of one goal to the
exclusion of other desirable goals.



