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Fooled by Randomness



Academic Fraud

http://news.sciencemag.org/scienceinsider/2011/10/report-dutch-lord-of-the-data-fo.html

“The investigators found ‘several 

dozens of publications in which 

fictitious data had been used. 

Fourteen of the 21 PhD theses 

Stapel supervised are also tainted, 

the committee concluded”.



Academic Fraud

http://en.wikipedia.org/wiki/Yoshitaka_Fujii

“Yoshitaka Fujii is a Japanese 

researcher in anesthesiology, 

who in 2012 was found to have 

fabricated data in at least 172 

scientific papers, setting what is 

believed to be a record for the 

number of papers by a single 

author requiring retractions”.



Academic Fraud

http://www.nih.gov/about/director/ebiomed/mendel.htm

“…the data of most, 

if not all, of the 

experiments have 

been falsified so as 

to agree closely with 

Mendel's 

expectations…”

R.A. Fisher



The Reproducibility Crisis?



…or Opportunity?

Open Science Collaboration (2015). Science, 349.



Surprised?

Dreber et al. (2015). PNAS, 112, 15343-15347.

Prediction market on the 

outcomes of the 

Reproducibility Project: 

Psychology

Successful replications are 

shown in black, unsuccessful 

replications in red.



Questionable Research Practices

Neuroskeptic (2012). Perspect Psychol Sci, 7, 643-644.

(i) Limbo

(ii) Overselling

(iii) Post-hoc storytelling

(iv) P-value fishing

(v) Creative outliers

(vi) Plagiarism

(viii) Non-publication

(viii) Partial publication

(ix) Falsification



Questionable Practices

Simmons et al. (2011). Psychol Sci, 22, 1359-1366.



Questionable Practices

Carp (2012). Neuroimage, 63, 289-300.

“…nearly as many unique analysis 

pipelines as there were studies in the 

sample…” 



Questionable Practices

http://blogs.discovermagazine.com/neuroskeptic/2013/10/16/the-f-problem



Incentive Structures

Bones (2012). Perspect Psychol Sci, 7, 307.



Incentive Structures

Fanelli & Ioannidis (2013). PNAS, 5, e10271.



Incentive Structures

Button et al. (2013). Nat Rev Neurosci, 14, 365-376. 



Incentive Structures

Macleod et al. (2015). PLOS Biology.

Studies from top-ranked UK institutions perform worse on reporting of measures to 

reduce the risk of bias than studies selected at random from PubMed…



But Science is Self-Correcting!

Ioannidis (2012). Perspect Psychol Sci, 7, 645-654.



But Science is Self-Correcting!

Tajika et al. (2015). Br J Psychiatry, 207, 357-362.

“Among 83 articles 

recommending effective 

interventions, 40 had not 

been subject to any attempt 

at replication…”



But Science is Self-Correcting!

Panagiotou & Ioannidis (2012). J Clin Epidemiol, 65, 740-747.



But Science is Self-Correcting!

Greenberg (2009). Br Med J, 339, b2680.

Investigated citation network of papers 

addressing the belief that B amyloid, a 

protein accumulated in the brain in 

Alzheimer’s disease, is produced by and 

injures skeletal muscle of patients with 

inclusion body myositis.



But Science is Self-Correcting!

Bastiaansen et al. (2015). Biol Psychiatry.

Abstracts often “spin” results to 

give impression that results are 

positive when they are not.

Citation inflation exists for both 

“positive” studies and “claim” 

studies in this literature.

True both within this literature (A, 

B) and in the wider (Web of 

Science) literature (C, D).



Scientific Ecosystems

Higginson & Munafò (in preparation).

Journals can require higher power (m) and/or more stringent P-value (α).

Evaluations can give more weight to confirmatory studies and number of studies.

% correct

red = high

blue = low
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Crisis or Opportunity?

Munafò et al. (2014), Nat Biotech, 32, 871-873.



Crisis or Opportunity?



Crisis or Opportunity?

Kaplan & Irvin (2015). PLoS One, 10, e0132382.

In 2000 the National Heart 

Lung, and Blood Institute 

required the registration of 

primary outcome on 

ClinicalTrials.gov for all their 

grant-funded activity



Crisis or Opportunity?

Kidwell et al. (2016). PLoS Biology, 14, e1002456.

Introduction of badges for open 

practices at Psychological 

Science followed by a steep 

increased in data sharing.



Have We Been Here Before?

“This is an art of various forms, the object of which is to 

give ordinary observations the appearance and character 

of those of the highest degree of accuracy. One of its 

numerous processes is to make multitudes of observations, 

and out of these to select only those which agree, or very 

nearly agree. If a hundred observations are made, the cook 

must be very unhappy if he cannot pick out fifteen or twenty 

which will do for serving up.”

Babbage (1830). Reflections on the Decline of Science in England.
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