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Research Goals

A Adaptive customization for users
A Solution requirements:

Model of Occlusion

Blocked
Grustration

Cost of
Occlusion

AReduce user effort

Alncrease ease of use

A Account for existing HCI factors
AExplain/adapt to individual preferences

AOptimize sequential tradeoffs

Decision-Theoretic
Customization

AModels noise and uncertainty

AEv al uat es a antdbepefitd s
AUtiIityaction — W1Uti|ityfactor1 + WZUtiIityfactorz

AEach interaction factor has:
AObjective value
ASubijective utility

Relevant Interaction Factors

AMany potential costs
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AUTO X X
TOOLBAR X X X X
ADD X X X X
HIDE X X X X
MOVE X X X
HINT X X X X
ASK X X X X

Experiment

Co '&? t s L
, Learn objective value Overlap
AVariables (of the occluding dialog box):

A Direction

A Size

A Opacity

A Proximity

A Intersection (area blocked)
AMeasured task completion time

ATotal 12 participants

Analysis & Results

AFactor analysis, ANOVA, F-test

AOverlap = f(Blocked,Opacity)
A Blocked=0:
A Overlap = constant
A Blocked=1:
A Cubic in Opacity, for half of the users
A Linear in Opacity, for remaining users
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Model of Bloat
g
Tolerance

Distractibilty

Experiment

ALearn objective value Excess

AVariables:

A Number menu items Shown
A Number menu items Used

AUnused = Shown i Used
AMeasured task completion time
ATotal 12 participants

Analysis & Results

AANOVA, F-test

AExcess = f(Unused)
A Linear, for most users
A Quadratic, for 1 user
A Cubic, for 1 user

Simulations

AMarkov decision process (MDP)

A Adaptive menu layout
A Actions: add or delete menu item

ABloat = f(Excess, To
A Savings = f(Quality,
Distracti

erance, Distractibility)
—rustration, Neediness,

nility, Independence)

AUtility = w,Bloat + w,Savings

Results
A Effect of bloat:
Distractibility Tolerance
Low/medium  Feature-keen Any Add
High Feature-keen Few Add
Low Feature-shy  Many Delete

AMost receptive user:

Distractibility Tolerance
Low Keen/shy Any Add
Medium/high  Feature-keen Any Add

ALeast receptive user:

Distractibility Tolerance

Low Feature-keen Any Add
Low Feature-shy  Many Delete
Medium Feature-shy  Many Delete

Contributions

ADecision-theoretic framework for
adaptive interfaces

AFormal model for interaction costs
AModels individual differences

A Simulation as proof of concept
AUsability evaluation next
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