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Discrete choice experiments

• Used to study people's preference for interventions

• Common in the domain of health economics (how much are 
people willing to pay to obtain a health benefit?)

• Trade-off between aspects of intervention

• Makes use of "stated preferences" (assumes people will 
behave as indicated)
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Design of DCEs

• Typical DCE:

• 2 or 3 alternatives (with or without 'no 
change' option)

•  4-6 attributes (including cost)

• Large number of possible combinations

• Optimal design: Reduced to sets of around 8-18 
choices
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Traditional DCEs

• Large number of participants (> 200)

• Linear mixed effects or similar method to model 
effects attribute levels on choices

• Choice tasks in fixed order, attributes in fixed order 
(often pen and paper)
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Limitations

• Analysis restricted to across participant trends

• Process of decision making poorly understood

• Worries that order effects may occur
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Limitations: ANA

• People may not pay attention to all attributes 
(Attribute Non-Attendance - ANA)

• Statistical models assume all attributes are weighted

• How to measure ANA:

• Estimate from responses (inferred ANA)

• Ask participants (stated ANA)

• Measure attention (visual ANA)
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Eye tracking DCEs

• Focus on measuring ANA

• Discussion on what eye movements tell

• Focus on DCEs with two choice alternatives
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Two-alternative DCEs

• Most DCEs involve choice between two or more 
alternatives

• Gaze cascade effect occurs

• Choice can often be predicted from gaze patterns
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Single alternative DCEs

• Decisions often involve one option and the choice to 
accept or reject

• Screening: yes or no?

• Vaccination: yes or no?

• RQ: What do eye movements tell about such 
decisions?
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Our study

• Existing DCE on chlamydia screening

• 30 female participants, individually tested

• 5 attributes

• Eye tracking with Eyelink 1000 system
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Design
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Data pre-processing

• Detection of fixations / saccades

• Assigning fixations to regions of interest (ROI)
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Data
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Data exploration: % accept
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Data exploration: individual differences
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Data exploration: traditional analysis
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PID reference = 1%
Cost reference = £20
Place reference = GP Clinic
Type reference = swab



Data exploration: willingness to pay
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Data exploration: decision times
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Data exploration: decision times
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At least one 'warm-up' trial needed



Data exploration: accept faster?
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p = 0.40 (n.s.)



Where do people look?
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What do people skip?
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What do people look at last?

Predicting choice from eye movements 25



Predicting choice: Traditional approach

• Mixed effects models:

• Takes into account differences between 
participants and trials

• Linear model (weighted sum of dummy 
variables)

• Relative importance factors

• Difficult to assess predictive performance
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Predicting choice: machine learning approach

• Treats trials from different participants the 
same as within participants

• Focuses on assessing predictive 
performance

• Large selection of classification models (not 
just linear)
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Workflow: Create dummy variables

28Predicting choice from eye movements



Workflow: Convert dependent variable
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Workflow: Split into training and test
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Training

Test
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Workflow: Use cross-validation (CV) on training 
to find optimal parameters for classifier
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Search space
Best parameters

Use CV to 
determine 
accuracy per 
combination
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Workflow: Predict
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● Fit model with these parameters

● Compute class probabilities for each sample in test set

Original 
category

Predicted
category



Workflow: Access performance
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Accuracy = 0.6770833
AUC = 0.6510101
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Multiple splits in training / test needed
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Types of predictions
• Input features

• Coding information on screen
• Coding eye movements

• No sequence information (bag of words without n-grams; shuffle order in 
LSTM)

• Sequence information (bag of words with n-grams; original order in LSTM)
• Coding of location
• Coding of information fixated

• Classifier / method
• Random forest / KNN/ LR / decision tree…
• LSTM (DL)
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Example input for standard ML
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Example input for LSTM
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Row information only

Information fixated
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Results LSTM
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Bag of words + random forest
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● Create a corpus

● Count number of times each "word" occurs
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Including N-grams
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Including bi-gram counts
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Results Bag of words 

41Predicting choice from eye movements



Summary
• Eye movements reveal: 

• attention, 
• ANA, 
• sequence effects,  
• individual differences

• Accuracy models no better than 
majority class (66.7%)

• AUC suggests some predictive 
power
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Future directions: Individual differences

• Machine learning for 
"nested" data (individual 
differences)

• Train models on one set of 
participants, test on another

• Adjust threshold for baseline 
accept rates
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Discussion
• When is the time to publish results?

• Only when a "working model" has been obtained?
• How much effort to put in finding a "working model"?

• "Publish or perish"
• Better pay off for studies where you quickly find a 

"working model"?
• Overlap with "file drawer" effect

44Predicting choice from eye movements


