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COMMENT - 20 MARCH 2019

Scientists rise up against statistical significance

Valentin Amrhein, Sander Greenland, Blake McShane and more than 800 signatories call for an
end to hyped claims and the dismissal of possibly crucial effects.

Valentin Amrhein , Sander Greenland & Blake McShane
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BEWARE FALSE CONCLUSIONS

Studies currently dubbed ‘statistically significant” and ‘statistically

non-significant’ need not be contradictory, and such designations might
cause genuine effects to be dismissed.

l ‘Significant’ study
: (low P value)

‘Non-significant’ study =
(high P value) :
The observed effect

(or point estimate)

is the same in both

studies, so they are
not in conflict, even
if one is ‘significant’
and the other is not.

Decreased effect 4 No effect P Increased effect enature
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WRONG INTERPRETATIONS Appropriately ~— Wrongly
An analysis of 791 articles interpreted interpreted
across 5 journals* found that 497 51%
around half mistakenly
assume non-significance
means no effect.

ARTICLES

*Data taken from: P. Schatz et al. 791
Arch. Clin. Neuropsychol. 20, |

1053-1059 (2005): F. Fidler et al.
Conserv, Biol. 20, 1539-1544
(2006); R. Hoekstra et al. Psychon.
Bull. Rev. 13, 1033-1037 (2006);
F. Bernardi et al. Eur. Sociol. Rev.

33, 1-15 (2017). onature
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THE AMERKCAM STATISTROAN
2019, VOL. 73, NG, 51, 1-15: Editorial
hitpsyidoelorg10.1080/0003 1305, 20891563913

Taylor & Francis
Tayiow & Francis Group

EDITORIAL

Moving to a World Beyond “p < 0.05"

Some of you exploring this special issue of The American Statis-
ticiar might be wondering if it’s a scolding from pedantic statis-
ticians lecturing you about what not to do with p-values, without
offering any real ideas of what fo do about the very hard problem
of separating signal from noise in data and making decisions
under uncertainty. Fear not. In this issue, thanks to 43 innovative
and thought-provoking papers from forward-looking statisti-
cians, help is on the way.

1. “Don't"Is Not Enough

There's not much we can say here about the perils of p-values
and significance testing that hasn't been said already for decades
{Ziliak and McCloskey 2008; Hubbard 2016}, If you're just arriv-
ing to the debate, here's a sampling of what not to do;

+ Don't base your conclusions solely on whether an association
or effect was found to be “statistically significant” (i.e., the p-
value passed some arbitrary threshold such as p < 0.05).

= Don't believe that an association or effect exists just because
it was statistically significant.

« Don't believe that an association or effect is absent just
because it was not statistically significant.

@ OPEN ACCESS ) Gheck for updaes

special issue of The American Statistician. Authors were explic-
itly instructed to develop papers for the variety of audiences
interested in these topics. If you use statistics in research, busi-
ness, or policymaking but are not a statistician, these articles
were indeed written with YOU in mind. And if you are a
statistician, there is still much here for you as well.

The papers in this issue propose many new ideas, ideas that
in our determination as editors merited publication to enable
broader consideration and debate. The ideas in this editorial are
likewise open to debate. They are our own attempt to distill the
wisdom of the many voices in this issue into an essence of good
statistical practice as we currently see it: some do’s for teaching,
doing research, and informing decisions,

Yet the voices in the 43 papers in this issue do not sing as
one. At times in this editorial and the papers you'll hear deep
dissonance, the echoes of “statistics wars” still simmering today
{Mayo 2018). At other times you'll hear melodies wrapping in a
rich counterpoint that may herald an increasingly harmonious
new era of statistics. To us, these are all the sounds of statistical
inference in the 21st century, the sounds of a world learning to
venture beyond "p < 0,057

This iz a world where researchers are free to treat “p = 0.0517
and “p = 0L049" as not being categorically different, where
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SanderGreenlandU D D O DO OO0D0OOOOOOODOOOOOO,

Blake McShaneO D U DO DO 0000 ODLOODODODODOODOOODOOOO

8/9



00 0000 000 https://www.iikx.com/news/statistics/

D000 oO0o0ODOoO0O00000000UooOddiikx.comd O

9/9


https://www.iikx.com
http://www.tcpdf.org

