
�������� ��	
���
��

Selection bias in the reported performances of AD classification pipelines

Alex F. Mendelson, Maria A. Zuluaga, Marco Lorenzi, Brian F. Hutton,
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Abstract

The last decade has seen a great proliferation of supervised learning pipelines

for individual diagnosis and prognosis in Alzheimer’s disease. As more pipelines

are developed and evaluated in the search for greater performance, only those re-

sults that are relatively impressive will be selected for publication. We present

an empirical study to evaluate the potential for optimistic bias in classifica-

tion performance results as a result of this selection. This is achieved using

a novel, resampling-based experiment design that effectively simulates the op-

timisation of pipeline specifications by individuals or collectives of researchers

using cross validation with limited data. Our findings indicate that bias can

plausibly account for an appreciable fraction (often greater than half) of the

apparent performance improvement associated with the pipeline optimisation,

particularly in small samples. We discuss the consistency of our findings with

patterns observed in the literature and consider strategies for bias reduction and

mitigation.

∗Corresponding author
∗∗Data used in preparation of this article were obtained from the Alzheimers Disease Neu-

roimaging Initiative (ADNI) database (adni.loni.usc.edu). As such, the investigators within
the ADNI contributed to the design and implementation of ADNI and/or provided data but
did not participate in analysis or writing of this report. A complete listing of ADNI inves-
tigators can be found at: http://adni.loni.ucla.edu/wp-content/uploads/how_to_apply/

ADNI_Acknowledgement_List.pdf.
Email address: alexander.mendelson.11@ucl.ac.uk (Alex F. Mendelson)

Preprint submitted to NeuroImage: Clinical December 21, 2016



Download English Version:

https://daneshyari.com/en/article/8688693

Download Persian Version:

https://daneshyari.com/article/8688693

Daneshyari.com

https://daneshyari.com/en/article/8688693
https://daneshyari.com/article/8688693
https://daneshyari.com

