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Bayesian Statistics as a Solution to the Problems 
of NHSTP: The Case of Psychology†
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Recently, a social psychology journal, Basic and applied social psychology, 
announced that it banned the use of Null Hypothesis Significance Testing 
Procedure (NHSTP) completely, which has been quite controversial. The 
policy reflects the refreshing appreciation of shortcomings of the NHSTP 
among psychologists, in the same vein as criticisms raised in the past. This 
paper addresses both drawbacks of NHSTP and the potential of Bayesian 
statistics as a replacement. In addition, some issues regarding the possibility 
of replacement are discussed.
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Introduction

The recent announcement by the journal Basic and applied social 
psychology (BASP), namely the outright ban of the so-called Null 
Hypothesis Significance Testing Procedure (NHSTP), shocked 
psychologists as well as some statisticians and scientists from other 
fields. Its editorial of the first issue of this year had clearly stated that 
“From now on, BASP is banning the NHSTP” (Trafimow and Marks  
2015). This announcement has generated endorsements (Berger 2015) and 
disapprovals; some statisticians even criticized the editor for banning not 
just NHSTP but also every inferential statistical procedure, on the 
grounds that it also criticizes Bayesian procedures as adopting ‘the 
Laplacian assumption,’ which is essentially the same as the uniform 
prior, which it says is not justified to be used (Dawid 2015, O’Hagan 
2015, Robert 2015). At any rate, the editorial has been viewed more 
than 94,000 times as of May, 2015; considering the fact that other 
articles in the same issue have been viewed only about 100 times, the 
figure clearly shows that the announcement has been a provocative one.

However, the announcement did not pop out of thin air; oppositions 
towards NHSTP have always been around among psychologists for 
decades. Arguably the announcement by BASP is just a culmination of 
it. At the same time, Bayesian analysis has been steadily gaining its 
popularity among not only psychologists, but also scholars from other 
fields such as business, as a viable alternative to NHSTP. For instance, 
Journal of Management, one of the flagship journals in the field, 
published a special issue on Bayesian methods in February, 2015. After 
a long period of indifference, Bayesian statistics might be finally making 
its way into the mainstream behavioral sciences.

The aim of this paper is twofold; first, the problems of NHSTP for 
which it is being criticized are discussed. Secondly, the potential of 
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Bayesian inference to address the problems is considered. Finally, 
prerequisites and prospect of such a possibility are discussed.

Problems of NHSTP

It was not the first time the NHSTP was criticized in psychology and 
other scientific fields. Indeed, scientists have been pointing out the 
problems of NHSTP, i.e., using p-values as the criterion of scientific 
decision making, i.e., hypothesis testing (Meehl 1967, Cohen 1994, 
Gigerenzer 2004, Ioannidis 2005, Wagenmakers 2007, Gelman 2012, 
Nuzzo 2014). According to these articles, NHSTP has both logical and 
practical problems. Among them, three most representative and important 
ones are discussed here.

A  p-value does not convey what researchers w ish to know. The first 
problem of p-values is that it does not quantify the probability that a 
specific hypothesis, namely the null, is correct, in contrast to what many 
researchers mistakenly believe. Instead, it quantifies the probability of 
observing data as extreme as the observed data under repeated 
experimentation, given that the null hypothesis is true. Put 
mathematically, a p-value is defined as

  P T≥   

where T is a statistic, and T* is the one actually observed from the 
data. The problem is that this is not the same as what researchers wish 
to learn from the data, which is P . However, it is not difficult 

to see why researchers falsely misinterpret a p-value as being P  
(Gigerenzer 2004).
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p-hacking. It is well known that NHSTP is susceptible to what 
researchers call p-hacking. It broadly refers to a deliberate, relentless 
attempt to obtain a ‘significant’ p-value which might lead to a journal 
publication. A typical strategy is to try as many kinds of statistical tests 
as possible, and pick a result with ‘significant’ p-value, such as p<.05 
or p<.01. Another well-known p-hacking strategy is to increase the 
sample size until the p-value falls below .05 or .01 under repeated 
significance testing (Head et al 2015). Since a p-value is, given a fixed 
effect size, guaranteed to decrease as the sample size increases, 
p-hacking effectively guarantees the researcher a significant p-value.

These questionable research practices (QRPs) can lead researchers to 
report spurious or exaggerated effect sizes which are deemed as causes 
of the ‘replication crisis’ in science. Indeed, such statistically significant 
p-values obtained by p-hacking are more likely to be false-positives one 
because the overall Type I error rate increases as the total number of 
statistical tests increases. As the number of such false positive findings 
increase, scientific journals will be increasingly filled with unreliable 
findings, thereby hindering scientific knowledge accumulation to a great 
degree. Unfortunately, there is a body of evidences indicating that 
p-hacking is actually being practiced (Head et al 2015, John et al 2012, 
Leggett et al 2013, Masicampo and Lalande 2012).

Misinterpretations. Arguably this is the most serious of the problems 
discussed so far. There have been reports indicating that researchers 
consistently suffer from misunderstandings about the nature of statistical 
tests and p-values. For example, 100% of the students, 90% of the 
professors and the lecturers not teaching statistics, and 80% of the 
professors and the lecturers teaching statistics, endorsed at least one of 
six false statements about the NHSTP and p-value (Gigerenzer 2004, 
Haller and Krauss 2002). In fact, the definition of p-value itself is 
illusive in that it is a conditional probability which assumes that the 
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null hypothesis is true.
There are also other significant logical and practical problems with 

NHSTP not mentioned in the present paper, as pointed out by other 
researchers (Berger 1985, Cohen 1994, Gigerenzer 2004, Wagenmakers 
2007). These problems are inherent in NHSTP as a whole, plaguing 
reliability and replicability of scientific research. Bayesian statistics is 
attracting researchers’ attention because it is thought to be a feasible 
solution to the problems discussed so far. The details will be the topic 
of the next section.

Bayesian statistics as a solution to the problems of 
the NHSTP

Recently, behavioral sciences have seen a surge of interest in 
Bayesian statistics, partly due to its potential of being a viable 
complement, or an alternative, to the NHSTP.1) Indeed, a recent issue of 
Journal of Management focused exclusively on Bayesian methods, 
featuring Bayesian tutorials, opinions, and so on. Specifically, Bayesian 
methods are expected to address the aforementioned problems of 
NHSTP; Bayesian statistical procedures are expected to provide the 
information researchers want, P , which is impossible in the 

NHSTP framework. Furthermore, it is, at least partly, robust to 
p-hacking. Lastly, Bayesian probabilities are less prone to be 
misinterpreted than p-values. These advantages make Bayesian inference 
far more attractive as a method of statistical inference than the NHSTP, 

 1) Of course, the most significant factor was the computational feasibility made 
possible by the advent of the Markov Chain Monte Carlo (MCMC) 
algorithm, and its implementation in WinBUGS, the first statistical package 
to implement the MCMC algorithm.
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which are discussed in detail in the following.
Bayesian methods provide what researchers really wish to know. 

By construction, Bayesian analysis provide researchers with what they 
really want, P  , because all it does is to update the prior beliefs 

about hypotheses, P   and P  , to the posterior beliefs, 

P   and P . Furthermore, by calculating the Bayes factor, 

BF 
 , researchers can quantify the degree to which the data 

supports the null or the alternative hypothesis. These quantities are what 
scientists want from data analysis, unlike p-values which at best 
indirectly provides such information.

Bayesian methods have built-in protective mechanisms against abusive 
uses such as p-hacking. Bayesian methods are, at least partly, robust to 
abusive uses such as p-hacking. For example, Berger (1985) has shown 
that, for a fixed z-value, the posterior probability of the alternative 
hypothesis, P , decreases as n increases. This sits in sharp 

contrast to the case of p-value, whose probability of being smaller than 
a fixed value, such as .05 or .01, is guaranteed to increase as n 
increases. In short, it is difficult for researchers to make Bayes factors 
more favorable to their own research hypotheses by arbitrarily increasing 
the sample size.

In addition, it is suggested that the Bayes factor is not susceptible to 
another type of p-hacking, namely optional stopping, where researchers 
gradually increase sample size and perform statistical tests again and 
again, and terminate data collection only after obtaining a significant 
p-value. This is a serious problem with the NHSTP, but it has been 
repeatedly argued that Bayes factors do not suffer from optional 
stopping (Edwards et al 1963, Lindley 1957, Rouder 2014, Wagenmakers 
et al 2012).

Bayesian methods do not allow  misinterpretations. Gigerenzer (2004) 
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draws a Freudian analogy where a researcher’s mind has three 
psychoanalytic components: the ego, the super-ego, and the id. The id is 
Bayesian in nature, and it craves P . However, the ego and the 

super-ego, which are Neyman-Pearson and Fisherian in nature, suppresses 
the desire of the Bayesian id. They engage in conflict, leading the 
researcher into using the NHSTP but interpreting the result as being 
Bayesian probability. This nicely depicts what researchers usually go 
through in practice; they interpret the result of NHSTP, a frequentist 
probability, as being a subjective one, namely P  . 

Such an unfortunate situation would not occur if the researcher used 
Bayesian methods; she or he can legitimately claim that the resultant 
probability is indeed what was desired, P  . There is less danger 

of misinterpretation because it is exactly what the ‘Bayesian id’ of the 
researcher wanted from the beginning.

In sum, Bayesian methods have the potential for addressing the 
inherent problems of the NHSTP.

Conclusion

The recent rise of Bayesian statistics in psychology is inseparable 
from the aforementioned shortcomings of the NHSTP in that the latter 
has led to the former. Indeed, as pointed out in this paper, Bayesian 
methods are promising because they have the potential of addressing the 
problems of the NHSTP. However, Bayesian inference is by no means a 
panacea for every problem current scientific methods have; it cannot 
completely prevent ill-minded researchers’ intention to affect the 
conclusion. For example, the publication bias – an entrenched problem 
in science where researchers publish only significant results and hide 
non-significant ones – cannot be addressed by merely adhering to 
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Bayesian methods. Such kind of problems need yet other kinds of 
solutions, such as preregistration and uploading data on an open-access 
repository, which the Association for Psychological Science (APS) 
encourages researchers to do.

In addition, Bayesian statistics has yet to be widely accepted and 
practiced in psychology. There are practical causes such as paucity of 
interest, lack of basic knowledge such as probability theory required to 
study Bayesian methods, absence of powerful, easy-to-use GUI Bayesian 
statistical packages like SPSS2), and a dearth of introductory Bayesian 
statistics textbooks written for beginners.3) These problems should be 
overcome to promote the use of Bayesian methods. Also, as can be 
seen from the editorial of BASP, there still exists concern about the 
choice of prior distribution, which is another source of researchers’ 
reluctance to embrace Bayesian methods. Indeed, choosing a prior 
distribution is a nontrivial task, but it should also be noted that serious 
efforts for selecting an appropriate prior in the context of routine 
psychological data analysis have been made (Rouder et al. 2009, Morey 
et al. in press, Hoijtink et al. in press).

To be fair, it is important to realize that any statistical method, be it 
a frequentist or Bayesian one, is subject to misuses and 
misinterpretations. Also, it should be noted that statistical procedures are 
just tools for making inferences about the unknown and unknowable. As 
such, no statistics, again whether frequentist or Bayesian, would work 
perfectly in every situation. In other words, there is no such a thing as 
“the idol of a universal method of scientific inference” (Gigerenzer and 
Marewski 2015).

The reformation of scientific methods can be likened to trying to 

 2) A GUI-based Bayesian counterpart of SPSS, JASP, has been launched 
recently. https://jasp-stats.org.

 3) But see Kruschke (2014).
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change the culture of a society: It is a difficult but inevitable task to 
improve reliability and replicability of scientific research. Bayesian 
methods could help in that regard; they could help scientists improve 
research practice, and build more flexible and realistic models. 
Appreciating such possibility would be a valuable step in building a 
more respectable and reliable body of scientific knowledge.
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가설 유의성검증 차의 문제 들에 한 

해결책으로서의 베이지언 통계학: 심리학의 경우

박  석

최근 한 사회심리학 학술지 (Basic and applied social psychology) 가 

영가설 유의성검증 절차(NHSTP) 를 완전히 금지한다고 발표함으로써 상

당한 논쟁을 불러일으켰다. 사실 이 결정은 과거로부터 꾸준히 제기되어 

온, 영가설 유의성검증 절차(NHSTP) 에 대한 비판들과 맥락을 같이하며, 

심리학자들 사이에서 영가설 유의성검증 절차의 단점들이 새로이 심각하게 

받아들여지고 있는 현실을 반영하는 것이다. 이 논문에서는 베이지언 통계

학이 그러한 단점들을 해결할 수 있는 대안임을 보인다. 덧붙여 이와 관련

된 몇 가지 고려사항들을 논의한다.

주요어:  베이지언 통계학, 영가설 유의성검증 절차(NHSTP), p값, 

재현성, 의문스러운 연구관행(QRP)




