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UAI: Functions and Forms (some)
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Intelligent Agent (Poole and Mackworth 2010)

1 Its actions are appropriate for its goals and circumstances

e Including limited resources
 Itis flexible to changing environments and goals

It learns from experience

prior knowledge
past experiences |
goals/values Actions
observations *)
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Representation and Reasoning

1 To reason about the environment an agent needs
to represent it => knowledge

1 One of Al goals: specify techniques to
* Acquire and represent knowledge about a domain
* Use the knowledge to solve problems in that domain



Knowledge in UAI



Knowledge in UAI

JKnowledge about the user (user model)

JKnowledge about the application domain/task
(domain model)

JKnowledge about the communication process
(Interaction model)



User Model: Which User Properties
Should be Represented?
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User Model: Which User Properties
are Represented?

Forms C_)f <_[ Inference/Learning: J
adaptation how to adapt
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achieve
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Example: SETA

Tailoring the Interaction with Users in Web Stores 41
7- Facile %@‘ « Message storage on digital memory (help)
+ Mazimum length of the initial message: b0
e put Facile in the cart secC. @E:'
jﬁ'ﬂﬁ"ﬂ* + Mazimum length of the stored messages: 29
s s min. thel
* Available colors: grey, black (help)
I + Size: 150x/0:A210 (help)
techinicd] ihfs + Exhausted Memory warning message (help)
Lit. 108000 + Filtenng function (help)
« Led (help)

+ Passibility to remotely listen to messages and
delete them (help)
+ hdemo facility (help)

Taaloring the Interaction with Users in Wel Stores 41

PRI e,
Flgure 14, Detail of a presentation page describing the “Fac s 00
tallored to an expert user. = -

Figure 14. Detail of a presentation page describing the “Facile™ answering machine,
tailored o an expert user.



SETA:
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Tailoring the Interaction with Users in Web Stores 41
7-Facile *+ Message storage on digital memory (help
+ Maximum length of the initial message: 60
: sec. (hel .
.y + Maximum length of the stored messages: 25 EX p e rtl S e O n

min. {hel
+ Availahle colors: grey, hlack (help)
+ Size: 150706210 (hely)
ted Memory warning message (help)

Lit. 108000
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Example: DiamondHelp

B I‘I‘-hut do you want to dn‘!']

Overview of washer-dryer. Choose the fabric and stain.
Run an existing cyele. Define a new cycle.
Sawe work and exit.

m Choosing the fabric and stain > Cheosing the fabric

help
T oops

[ What next? 'i
" -

ra "
’ i What do you want to do? |
B = A

=3 -
g Choase the fabric and stain ,_L
ps

E _[- Please press the Fabric Load picture to pop up the fabrie :huiws.]

No, felp
Cancel choosing the fabric and stain. | ¥ sops
Run Cycle | Fabric and Stain ] Wash Settings Dry Settings '
Standard Cycle Fabric Load Stain h
L 3% A
Mixed Garments Mo Stain |
: . i Rinse Only Finse & Spin Only Dry Onily
| Rename || Delete| k| ] O | _FL,

Figure 15.8. Example of collaborative assistance offered by

DIAMONDHELP.



DE: Which User Properties are
Represented?

Forms Qf <_[ Inference/Learning: J
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B' IPIeas- press the Fabric Load picture to pop up the fabric :lwiuos]

Mo. help
Cancel choosing the fabric and stain. | ¥ aops

Run Cyele | Fabricand Stain | Wash Seftings Dry Settings
Stancard Cyche FabricLoad Stain
L 39 A
Mixed Garments Mo Stain
55 [ Ranse Oniy Rings & Spin Ondy Dry only
ename || Delete ‘ = ] ]

Figure 15.8. Example of collaborative assistance offered by

DIANONDHELS | I : Inference/Learning: W
»| Input sources Relevant user
properties/states




User Model: Types of Properties

Goals

Beliefs/Domain knowledge

Proficiencies (e.g. in using a particular application)
Behavioral regularities

Interests

Preferences

Personality

Affective state

Context of interaction



User Model: Acquisition

User’s input + inference/learning mechanisms



User’s input
d Explicit

J Non Explicit



User’s input
d Explicit

« Self-reports (personal characteristics, proficiencies,
Interests)

 Tests

» Evaluations of specific objects

J Non Explicit

= Naturally occurring actions (e.g., mouse clicks,
scrolling..)

= Low level measures of psychological states (e.g. facial
expressions, eye-gaze, hart rate).

= Low-level measures of context (e.g., position via GPS)



Acquisition mechanisms
J Knowledge-Based (or Expert-Based)

= Define rules (deterministic or probabillistic) to identify
relevant user properties based on existing
theories/knowledge

] Data-Based

* Learn relevant user features from data (e.g
labeled or unlabelled example behaviors)

J Hybrid



Knowledge-Based Example

A computer tutor can use expert-defined rules to infer student’s

knowledge of a particular topic from her correct or incorrect answers, or
from knowledge of related topics

If answer to question X is correct

Then there is a probability p(c) that the user knows topic T

If answer to question X is incorrect

Then there is a probability p(i) that the user knows topic T

20



Knowledge-Based Example
ACT-R Models for Intelligent Tutoring Systems

Eq: 5x+3=30 ;|Goals: [Solve for Xx]

* Rule: |To solve for x when there is only one occurrence, |unwrap (isolate) x.
Eq:5x+3=30; anls: [Unwrap X] |

* Rule:|To unwrap ?V, tind the outermost wrapper ?W of ?V and remove ?W
Eq: 5x+3=30; Goals: [Find wrapper ?W of x;| Remove ?W] |

* Rule:[To find wrapper ?W of ?V, Lind the top Tevel expression ?E on side of
v, W to part of ?E that does not contain ?V
Eq: 5x+3=30; Goals: [Remove “+3”]
° Rule:[To remove “+?E”, Isubtract “+?E” from both sides
Eq: 5x+3=30;/Goals: [Subtract “+3” from both sides]
* Rule: To subtract “+?E” from both sides ....
Eq: 5x+3-3=30-3




Data-based example

Agent that helps users discriminate which newsgroup (or tweeter)
postings to read and which ones to skip

Action| Author  Thread Length Where
el |skips | known new long home
¢2 |reads | unknown new short work
e3 |skips | unknown old long work
¢4 |skips | known old long home
eS |reads | known new short  home
e6 |skips | known old long work

Learn how to classify new postings on property Action (skip, read) from
attributes Author, Thread, Length, and Where, based on existing labeled

examples 29



Example: DiamondHelp
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Pros and Cons of Knowledge-based vs.
Data-based acquisition methods?

25



Domain Model

JClosed World (e.g. domain to be taught in
educational application)

= Usually well defined

= Rich representations are possible

1 Open World (e.g. the Web)
= |ll defined

= Requires to deal with lower levels of representation



Communication Model

1 How different forms of adaptation are actually
Implemented in the interface

- Must follow HCI design principles for usability
= Predictability and Transparency
= Controllability
= Unobtrusiveness

= Privacy
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Overview

J Functions and Forms of Adaptive 1Uls

J Components

1 Usability and Evaluation



Evaluation of Adaptive |UI

dFor performance and user satisfaction
= Wizard of Oz Studies
= Simulations using data from a non-adaptive system

= Controlled studies

= Field Studies



Some Topics

*Supporting System Use:
*Taking Over Routine Tasks
*Providing Help
*Tailoring the Interface
*Adaptive Support to Learning
«Student Modeling
*Model Tracing and Issue Tracing Tutors
*Decision Theoretic Tutors
*Supporting Info Acquisition/Decision Making
*Support for Browsing
Recommending Products
*Adapting Info Presentation
« Explanation, Trust, Transparency, Fairness in UAI
sConversational Agents
*Modeling and adapting to
sUser Affect
«Cognitive Measures (cognitive load, attention)
*Meta-Cognition

Can add spnecific tonics students are interested in



LookOut



LookQOut

Functions

Support Support

System Info Acquisition/ E uppc_)rt Support Support
Usage Decision Making carning Collaboration  [Entertainmen

Take Over | | Adapt Ai\:ce Tailor Advice

Routine the System Retrieve Info/ Info on
Tasks | [Interface Usage || Recommend Objects Presentation || task

Forms of Adaptation



Horvitz Mixed-Initiative principles

Significant value-added automation

Consider uncertainty about user goals

Consider status of user attention in timing services

Infer ideal action in light of costs, benefits and uncertainties
Use dialogue to resolve uncertainty

Allow direct invocation and termination

Minimize cost of poor guesses

Match precision of services with goal uncertainty
Mechanisms for user-system collaboration to refine results
10. Socially appropriate behaviors for agent-user interaction
11. Maintaining working memory of recent interactions

© 0 NOoO Ok wWwbdPE

12. Continuous learning via observation



Taking over routine tasks: Microso
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Figure: Lookout operating in its social user-interface modality.
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Figure: Lookout operating in its social user-interface modality.

Let’s start from this part



Inference for Model Application

» Based on Utility Theory

eu(AlE) =p(G|E)u(A,G) + p(=G|E) u(A,-G) =

Goal No Goal
Action U(A,G) U(A,noG)
No action U(noA,G) U(noA,noG)

P(GIE)u(A,G) + [1-p(G|E)] u(A,-G)

f{{_L‘{,_lG]

u(A,—G)

0.0

P(GIE)

1.0

u(Ad, &)

u(—A, @)

Figure 4. Graphical analysis of the expected utility of action
versus inaction, vielding a threshold probability for action.

Similar equation for No Action

(A)

Chose the behavior with Max
Expected Utility (EU)

39




Inference for Model Application

AJ
”(_l.‘i,_lGJ H( GJ
u(4,—G) Ut §)
A
00 P(GE) L0

Figure 4. Graphical analysis of the expected utility of action
versus maction. yielding a threshold probability for action.
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Figure 5. The result of increasing the value of taking
erroneous action. Context-dependent shifts i any of the
utilities can change the probability threshold for action.
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Figure: Lookout operating in its social user-interface modality. P(G/E)
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Figure: Lookout operating in its social user-interface modality. P(G/E)
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Figure: Lookout operating in its social user-interface modality.
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Inference for Model Application

1.0 (4, G)
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Figure 6. Adding a second action option consisting of
dialog with users about thewr goals. In this case. the
graphical analysis higlights the origin of two threshold
probabilities for guiding the action of autonomous services.
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User’s input In LookOut

- Explicit
« Self-reports on U(G, A)

J Non Explicit

= Previous scheduling behaviors



Acquisition mechanisms in LookOut
J Knowledge-Based (or Expert-Based)

= Define rules (deterministic or probabillistic) to identify
relevant user properties based on existing
theories/knowledge

] Data-Based

* Learn relevant user features from data (e.g
labeled or unlabelled example behaviors)

J Hybrid



Domain Model in LookOut

1 Closed World (e.gg. domain to be taught in
ucational application)

= Usually well defined

= Rich representations are possible

JOpen World (e.g. the Web)
= |ll defined

= Requires to deal with lower levels of representation



Interface Features Important for
Mixed Initiative



Interface Features Important for
Mixed Initiative

J Multiple interaction modalities
1 Variable dwell time for a response

 Don’t take final action without user approval
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