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Need for Software Customization

A Problems from industry practices:
I Varying user needs and preferences
I Onesizefits-all solution
I Lost in interface/functionality

A Most affected users
I People with cognitive, sensory, motor impairments
I Elderly people
I Children
I Novices



What I1s Software Customization?

A Customization dimensions:
I Functionality
I Navigation
I Presentation
A Focus: customize nature bélp
I Intelligent assistance domain
| Adaptable vs. adaptive vs. mixedtiative
I Encompassing decisigheoretic framework



Customizing Assistance
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A Highlighting example illustrates:
I A way to minimize user effort
I Opportunities created by repetitive goals
I Customization in presentation dimension

I Customization in functionality dimension
(what,when)



Preferences for Assistance

A What, when, where, how, why?

A Focus on toolbar suggestions for highlighting
I Quality of suggestion
I Number of suggestions
I Whether user needs help
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DecisionTheoretic Customization

wGoals: highlighting in PowerPoint
wAssistance: toolbar suggestions

wPartially observable Markov decision process
(POMDP)
wUncertainty in user goal/features
wNolise In observation
wValue and costs of assistance (preferences)
wAssistance that max. (lortgrm) expected utility



Intelligent Assistance as a Planning Proble
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Intelligent Assistance as a Planning Proble
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Intelligent Assistance as a Planning Proble
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Intelligent Assistance as a Planning Proble
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Intelligent Assistance as a Planning Proble
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Intelligent Assistance as a Planning Proble
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Intelligent Assistance as a Planning Proble
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Preferences as a Utility Function

A Utility function for individual users
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Background on Preferences

wOutcomesO

wUtlility function,dzY RealBh
wu(o) > ug) Iff o is preferred too,
wu(o) = u(o) Iff userisindifferent betweeno;,0,
woPisbestoutcomest. u(c?) =1
wo, Isworstoutcomes.t. u(o) =0

wStrengthof preferences



Value and Costs of Suggestions

wToolbart

wHighlighting goalg
w Complexity of goal

wQuality of toolbarQ(t|g) = max Qlg)
wQuality of iconQ(|g)

wNeedinessN(Q)

wLength,L(t)

wSuggestion utilitytJ(N,L,Q)



Preference Elicitation

wStandardgamble

wSG(pry[pr,0%; 1-pr,q.]

w Expectedutility of SG=pr
wStandardgamblequery

wAlternativeA: SG(pr)

wAlternativeB: o,

w Responsepr

SGQgr,0) What isprs.t. SG(pr) ® ? pr  [0,1]
Boundpr,o) Givenpr,isSG(pr) », ? Yes/No




Boundpr,o) in Theory

A Constraints allow incremental refinement
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Boundpr,o) in Theory
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Boundpr,o) in Theory
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Boundpr,o) In Practice
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Practical Difficulties

EGNBYSt& AYyTF2NNI GAOE
Impossible to provid@r with confidence

SG (mixture of outcomes) difficult to interpret
Bound queries relatively easier

Difficult to distinguish as feasible regions get
smaller

Sequential costs/benefits underestimated



Existing Approaches

A Qualitative approach of preferences rankings
I Cannot quantify tradeoffsv.r.t. goal estimation

A Quantitative w.conceptualqueries
I Difficult to deploy in practice
AAIl: simulated users only
APsych: toy domains only

I Assume people know what they liepriori
i What people thinkKi KS& f A1S  6k&l
A Ours: Quantitative WExperientialqueries



Experiential Queries

A Bound querieg(pr,0): SG(pr) », ?
Al bX[ Zv0O b ! 62dzi0O2YS:
I O = Interface configurations

A Experience via task completions
I Simulatepr with k repeated tasks
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Experiment Setip

A Controlled highlighting task in PowerPoint
A SimulatedN into interface
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Experiment Setip

A Controlled highlighting task in PowerPoint
A SimulatedN into interface
A Sampled fronU(N,L,Q)
wNeedinessN = 0 (low), 1 (high)
wlLengthL =1, 5, 10
wQuality,Q=0 (wrong),2 (partial), 4 (perfect)
wob =NO,L1,4
wo, =N1,110,Q0
A Treat options as adaptive vs. static system

A9t AOAUSR dzy G A f  HPND.05)




Experiential vs. Conceptual

A Conceptual
I Imagine task completions
I 13 participants

A Experiential
I Carry out task completions
I 8 participants



Structural Results
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Structural Results

A Value of norperfect help (Q2, even QO0)



User 11¢ value in nonRperfect help
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Structural Results

A Value of norperfect help (Q2, even QO0)
A Monotonically norincreasing i

A Monotonically nonrdecreasing irQ

A Variations inN (user feature



User 11¢ monotonicity
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Structural Results

A Value of norperfect help (Q2, even QO0)
A Monotonically norincreasing i

A Monotonically nonrdecreasing irQ

A Variations inN (user feature

A Curvature of partial functions



User 11c curvature
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