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If we have a statistics war, 
what are the underlying 
causes? Economic gain, 
territorial gain, religion, or 
nationalism?



If we have a statistics war, 
what are the underlying 
causes? Economic gain, 
territorial gain, religion, or 
(or philosophy of science)



Thoughts about how people 
should use statistics follow 
from a philosophy of science. 
So what is the goal of 
statistical inferences? 



[Rosnow & Rosenthal, 1989]



[Neyman & Pearson, 1933]



[Frick, 1996]



[Taper & Lele, 2011]



Researchers like to make claims 
in titles and conclusions. It’s how 
we draw attention to our work 
(and get others annoyed enough 
so that they will try to prove us 
wrong). 



Claims can be correct or wrong. 
If we would use a coin flip as a 
methodological procedure to 
make claims, we would be right 
50% of the time. 



To be right a bit more often, 
hypothesis testing procedures 
were developed that control 
error rates in the long run.



[Cox, 2020]



After p < alpha, we should formally conclude: 

“We claim there is an effect, while 
acknowledging that if scientists make claims 
using this methodological procedure, they will 
be misled at most alpha% or beta% of the 
time, which we deem acceptable. Let’s for the 
foreseeable future (until new data emerges that 
proves us wrong) assume our claim is correct.”



[Cox, 1958]



[Neyman, 1957]



When we “accept” or “reject” a 
hypothesis in a Neyman-Pearson 
approach to statistical inferences, 
we do not communicate any belief 
or conclusion about the substantive 
hypothesis. 



Instead, we utter a Popperian basic 
statement, based on a prespecified 
decision rule and given background 
assumptions, that the observed data 
reflect a certain state of the world. This 
basic statement corroborates our 
prediction, or not.



The alternative to using a 
methodological procedure that makes 
claims with a known error rate, is to 
use a methodological procedure that 
does not make claims, or makes 
claims with unknown error rates.



Without p-values we either do 
not build a collectively agreed 
upon corpus of findings, or we 
build a corpus of findings that, 
given bias, is wrong more often 
than we want.



One attractive property of this 
methodological approach to make 
scientific claims is that the scientific 
community can collectively agree 
upon the severity with which a 
claim has been tested. 



If we design a study with 99.9% 
power for the smallest effect size 
of interest and use a 0.1% alpha 
level, everyone agrees the risk 
of an erroneous claim is low. 



Or can we? Is the evaluation of 
severity always simply a matter of 
quantified error rates? In 
practice, it seems not. 



As researchers have started to 
preregister, it turns out they 
often preregister uninformed 
predictions, and change their 
analysis plan. 



Deviations can be improvements 
(as Meehl says: Don’t make a 
mockery of honest ad-hoccery). 
Deviations trade guaranteed 
error control against a subjective 
evaluation of higher validity. 



From a methodological 
falsificationist philosophy, high 
validity is conceptually strongly 
related to severity. They might 
even be the same thing.
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Many of the crises in psychology 
(measurement crisis, 
generalizability crisis, theory 
crisis) are specific instances of 
problems with severity.



Let’s define severity as the ratio of the 
probability of observing evidence (e) 
given the hypothesis (H) and 
background knowledge (B), to 
observing evidence (e) given only the 
background knowledge (B).

S(e,H,B) = Pr(e|H,B) / Pr(e|B). 
[Popper, 1963]



Colloquially: Getting it right 
when you are right and getting it 
wrong when you are wrong.



In the last decade most of the focus 
has been on statistics. Problems 
related to low statistical power, 
flexibility in the data analysis, and 
publication bias all impact severity.



The severity of statistical tests 
can be quantified. But error rates 
depend on assumptions, and 
different researchers can 
disagree on these assumptions.



For example, researcher A 
preregisters a Student’s t-test, while 
researcher B believe the 
homogeneity assumption will be 
violated and wants to see a Welch’s 
t-test.



The severity of statistical tests 
can be quantified (if we agree on 
assumptions). But how severely a 
claim is tested does not only 
depend on the test result. 



The theory crisis is caused by a 
lack of a clear specification of a 
theory’s universality and 
precision. 

[Glöckner & Betsch, 2011; Oberauer & Lewandowsky, 2019]



Just as flexibility in the Type 1 error 
rate reduces the probability of 
being wrong when you are wrong, 
lack of specificity reduces the 
possibility of a theory being proven 
wrong.



Performing a direct replication in 
such cases is rather uninteresting 
because the results would have 
little to no consequence for our 
evaluation of the theory.



The measurement/validity crisis 
is a problem with the severity of 
claims. 



For example, lack of measurement 
invariance increases Pr(e|B) relative 
to Pr(e|H,B). It can become 
relatively easy to observe a 
difference, even if the theory is 
false.



Similarly, measurement error and 
lack of construct validity reduce the 
severity of tests as you are less 
likely to get it right when you’re 
right or wrong when you’re wrong.



If we want severely tested claims, 
researchers need to reach 
agreement on assumptions 
about data, measurement, and 
theories. 



This requires an extremely 
systematic approach to 
hypothesis testing (a systematic 
replications framework) to narrow 
down all auxiliary hypotheses.

[Uygun-Tunç & Tunç 2020]



Summary
For some researchers, science is 
about making claims.
If we make claims, we want these 
to be severely tested.  



Summary
How severely as statistical test is 
can be quantified (under 
assumptions). 
But claims depend on more than 
the statistical result. 



Summary
All of the crises in psychology (and 
other sciences) can be viewed from a 
severity perspective. 
The solution is to systematically test 
auxiliary hypotheses to increase test 
severity.



Thanks!


