Reproducible toolbox
Reproducibility in science

These slides are licensed under a Creative Commons
Attribution-NonCommercial-ShareAlike 4.0
International License.
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Empirical observations constitute evidence.
A hypothesis is compared with the outcomes of the natural world ("Nature"), not
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A hypothesis should be testable by anyone, regardless of time, place, culture, etc.
Anyone can double check an experiment!

How often do scientists actually do this?
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Survey says...

Source: M. Baker, "1,500 scientists lift the lid on reproducibility," Nature 533, 452 (2016)
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Reproducibility in practice
The scienti c ideal of reproducibility is sometimes easier said than done, and there
many reasons why this is the case:
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Reproducibility in practice
The scienti c ideal of reproducibility is sometimes easier said than done, and there
many reasons why this is the case:
Lack of funding sources
Lack of data sharing
Lack of interest
"Top-tier" journals won't publish
Vague methods
And more...
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Reproducibility in practice
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Reproducibility in practice

It's important that we think about ways to encourage reproducible research, because...
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Replicating results: the reality

Source: M. Baker, "1,500 scientists lift the lid on reproducibility," Nature 533, 452 (2016)
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The Reproducibility Project

Brian Nosek of University of Virginia and colleagues sought out to replicate 100
different studies that all were published in 2008. The project pulled these studies
from three different [psychology] journals... to see if they could get the same results
as the initial ndings. [...] Only 36.1% of the studies [were] replicated.
— Reproducibility Project Wikipedia entry
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Science retracts gay marriage paper without agreement of lead author LaCour

In May 2015 Science retracted a study of
how canvassers can sway people's
opinions about gay marriage published
just 5 months ago.

Sources: http://news.sciencemag.org/policy/2015/05/science-retracts-gay-marriage-paper-without-lead-author-s-consent,
https://retractionwatch.com/2015/05/20/author-retracts-study-of-changing-minds-on-same-sex-marriage-after-colleagueadmits-data-were-faked/
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In May 2015 Science retracted a study of
how canvassers can sway people's
opinions about gay marriage published
just 5 months ago.
Science Editor-in-Chief Marcia McNutt:
Original survey data not made available
for independent reproduction of results.
Survey incentives misrepresented.

Two Berkeley grad students who
attempted to replicate the study quickly
discovered that the data must have
been faked.

Sponsorship statement false.
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Is the evidence for austerity based on an Excel spreadsheet error?

C. Reinhart and K. Rogoff, "Growth in a Time of Debt", Amer. Econ. Rev. 100, 573-578
(2010)
In uential economics paper that found that when a country's GDP to debt ratio
reaches 90%, GDP growth is cut almost in half.
Cited as evidence for implementing austerity measures post-2008 nancial crisis
Dataset and analysis were not made public at time of publication

Sources: https://www.washingtonpost.com/news/wonk/wp/2013/04/16/is-the-best-evidence-for-austerity-based-on-an-excelspreadsheet-error/, http://www.bbc.com/news/magazine-22223190, https://www.peri.umass.edu/publication/item/526-doeshigh-public-debt-consistently-stiﬂe-economic-growth-a-critique-of-reinhart-and-rogo-ff
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results using publicly available country spreadsheet data... and could not.
In 2013, T. Herndon wrote to Reinhart and Rogoff asking for their dataset, and they
obliged.
After receiving the data and analysis, T. Herndon, working with Profs. M. Ash and R.
Pollin, published a critique based on the following:
1. The selective exclusion of available data and data gaps
2. A spreadsheet coding error
3. Unconventional weighting of summary statistics
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Is the evidence for austerity based on an Excel spreadsheet error?

Chart: Jared Bernstein
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The war over supercooled water

Two different chemists ran simulations to see what
happens when water is supercooled to around
∘
-40 C, where it will spontaneously freeze even if
it is free of impurities.

Source: A. G. Smart, "The war over supercooled water," Physics Today, (2018)
https://physicstoday.scitation.org/do/10.1063/PT.6.1.20180822a/full/
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Over the next seven years, the perplexing
discrepancy would ignite a bitter con ict, with
junior scientists caught in the cross re. At
stake were not only the reputations of the two
groups but also a peculiar theory that sought
to explain some of water’s deepest and most
enduring mysteries. Earlier this year, the
dispute was nally settled. And as it turns out,
the entire ordeal was the result of botched
code.

Source: A. G. Smart, "The war over supercooled water," Physics Today, (2018)
https://physicstoday.scitation.org/do/10.1063/PT.6.1.20180822a/full/
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"Science retracts gay marriage paper without agreement of lead
author LaCour" example from the Introduction to R/Rstudio and
git/GitHub slides developed by Mine Çetinkaya-Rundel and
made available under the CC BY-NC-SA 4.0 license.

14 / 14

