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Outline

Summarizing discussion
• A short recap

• Fisher on potatoes & manure
https://xkcd.com/2020/

 Critical reading

• Reproducibility in science
 Open Science Collaboration in Psychology
 Observing ants

• Questions?
• Feedback
Lecture 16
Biostatistics III
Ayco Tack
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Ronald Aylmer Fisher

L1: Distributions, probabilities and CLT
L2: Parameter estimation, CIs & hypothesis testing
Basic statistics
L3: Correlation & linear regression
(with many levels of understanding)
L4: Multiple regression
L5: ANOVA
L6: ANCOVA & transformations
L7: Nested ANOVA, mixed models and VCs
L8: Analysis of frequencies
High-level
L9: Two-way ANOVA
L10: Mixed effects models (random or fixed)
L11: GLM and GLMM
L12: Bayesian statistics part I
L13: Randomization and bootstrap
Advanced statistics
L14: Bayesian statistics part II
L15: Experimental design
L16: Summary

analysis of variance, ancillary statistics, Bayesian, covariance, confounding,
consistency, degrees of freedom, factorial design, fiducial, hierarchical, level of
significance, likelihood, maximum likelihood, null hypothesis, pivotal quantity,
randomization, randomized blocks, sampling distribution, scaling, score, test of
significance, statistic, sufficient statistics, variance

Which terms did Fisher invent?
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Potatoes and manure
Fisher & Mackenzie, 1923

Read critically: Do you think the first and second conclusion are valid?
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Hurlbert, 1984, Ecol Mon
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Reproducibility

Reproducibility

Reproducibility is the ability of an entire experiment or study to be duplicated, either by
the same researcher or by someone else working independently. Reproducing an
experiment is called replicating it. Reproducibility is one of the main principles of
the scientific method. (Wikipedia)

•
•

Robert Boyle was possibly the first to argue that, by
repeating the same experiment over and over again, the
certainty of fact will emerge
“non-reproducible single occurrences are of no
significance to science” (Karl Popper, 1934, The logic of scientific
discovery)

•

“we may say that a phenomenon is experimentally
demonstrable when we know how to conduct an
experiment which will rarely fail to give us statistically
significant results” (Ronald Fisher, 1971. The design of experiments)

• How can we reliably and efficiently assess
reproducibility?
• Are biological experiments reproducible?
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Open Science Collaboration, 2015, Science; Pre-registration of studies

Subgroup analysis

http://www.nytimes.com/interactive/2015/07/03/upshot/a-quick-puzzle-to-test-your-problem-solving.html?_r=1

https://www.nytimes.com/2017/11/28/magazine/a-failure-to-heal.html?smid=pl-share
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(88)92833-4/abstract

Confirmation bias
Confirmation bias: to search for, interpret, favor, and recall information in a way
that confirms one's beliefs or hypotheses, while giving disproportionately less
consideration to alternative possibilities (Wikipedia)

•
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The world of ants & confirmation bias

“... for it is a habit of mankind to entrust to careless
hope what they long for, and to use sovereign
reason to thrust aside what they do not fancy.’’
Thucydides, 431 BC, History of the Peloponnesian War

•

“The human understanding when it has once
adopted an opinion ... draws all things else to
support and agree with it. And though there be a
greater number and weight of instances to be found
on the other side, yet these it either neglects or
despises, or else by some distinction sets aside or
rejects[.]” (Ronald Fisher, 1971. The design of experiments)

• Is confirmation bias important in
biology?
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Related reading and information

Questions?

• Fisher & MacKenzie, 1923, Journal of Agricultural Science
• Open Science Collaboration, 2015, Science
• Wilgenburg & Elgar, 2013, PLoS ONE
•

Some more links:
• Posterior-hacking in frequentist and Bayesian statistiscs: http://datacolada.org/13
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Feedback

• Feedback has moved to the web: you will receive a link from BIG
• Any ideas for improvement of the course?
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