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Basic Idea
• Mouse trajectories can be collected „for free“ in web surveys as

triples of shape (x-pos., y-pos, timestamp)

• Using Deep Learning to detect respondents with difficulties

→ Offering further information/help to improve data quality

The Data
Observed:

Current Progress
• Predicting self-assessed difficulty ratings of questions still work-in-

progress

• Currently, predicting age-classes solely based on mouse trajectories 

via different neural network architectures for ordinal responses

• Extraction of mouse trajectory characteristics like velocity and 

acceleration

→ Using those as inputs besides the triples of  (x-pos, y-pos, 

timestamp) as additional vectors or encoded in RGB channels 

of  images (as CNN input)
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Results
• Visualization of results via confusion matrices and selection of

performance measures either averaged with equal weights (Mac.) or

weighted by the number of observations per class (Weighted)

• Results shown for default fully connected neural network with 600k

parameters (as baseline) and 2D-CNN with 100k parameters

(because of its success in text recognition and generally image based

rasks)

→ Comparison of time series/functional input vs image input

Results fully connected neural network

Results 2D-CNN

Conclusion
• Age-group classification shows ability to learn from mouse

trajectories

• Fully connected neural network shows good performance which 

can be matched with 2D-CNN with fewer parameters

→ Promising for development of  own architectures

• Still challenges that need to be overcome for difficulty assessment

*

* +/- 1 age group deviation still counts
as correct classivication

*

* +/- 1 age group deviation still counts
as correct classivication

• Fernández-Fontelo, A., Kieslich, P. J., Henninger, F., Kreuter, F., & Greven, S. (2023). Predicting question difficulty in web surveys: A machine learning approach based on mouse movement features. Social Science Computer Review, 41(1), 

141-162.

• Fernández-Fontelo, A., Henninger, F., Kieslich, P. J., Kreuter, F., & Greven, S. (2022). Classification ensembles for multivariate functional data with application to mouse movements in web surveys. arXiv preprint arXiv:2205.13380.

• Cao, W., Mirjalili, V., & Raschka, S. (2020). Rank consistent ordinal regression for neural networks with application to age estimation. Pattern Recognition Letters, 140, 325-331.a


