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A The P-Curve Method: Implementation Detail

Simonsohn et al. (2014) propose to test for skewness of the observed p-curve to examine whether

a set of studies contain evidential value.
1

The method takes variations of p-values within each

bin into consideration by treating each individual p-value as a test statistic. We �rst compute, for

each signi�cant p-value, the probability of observing a signi�cant p-value at least as extreme if

the null hypothesis H0, the �at p-curve, were true. It is called a pp-value, indicating the p-value

of a p-value, and is computed simply as pp = p/0.05.
2

We then aggregate a set of pp-values from

K studies, (ppk)
K
k=1

into a single test statistic using Stou�er et al.’s (1949) method:

ZS =

∑K
k=1 Zk
√
K
,

where Zk = Φ−1(1 − ppk) where Φ is the standard normal cumulative distribution function.
3

Under the null hypothesis of a �at p-curve, the Stou�er test statistic ZS follows the standard

normal distribution N (0, 1).

When a p-curve is not signi�cantly right-skewed, one needs to distinguish following two

possibilities: (i) studies under examination lack evidential value, or (ii) there is not enough infor-

mation to make an inference about evidential value. In order to distinguish these two potential

accounts, Simonsohn et al. (2014) proposed to test whether a p-curve is �atter than the one we

would observe if studies have 33% power. Remember that a statistical power is the probability of

a statistical test obtaining a p-value of less than α (the level or “size” of the test, typically set to

0.05) when the null is false:

power = Pr[reject H0 | H1 is true].

The cuto� power of 33% is chosen arbitrarily here: the idea is that we would be able to conclude

that a set of studies lack evidential value if a p-curve is signi�cantly �atter than the one we would

expect to observe from a set of low-powered studies.

The actual implementation of the test directly follows the steps we described above. The only

necessary twist is to compute pp-values under the null that a test has 33% power. Suppose we

1
A simpler method mentioned by Simonsohn et al. (2014) tests for right-skewness is to split the set of signi�cant

p-values (i.e., p ≤ 0.05) into a high (p > 0.025) bin and a low (p ≤ 0.025) bin and then to apply the binomial test with

the uniform null that half of the signi�cant p-values falls into the high bin.

2
For example, under the null hypothesis of �at p-curve, there is a 20% chance of observing p < 0.01.

3
In Simonsohn et al. (2014), pp-values are aggregated using the Fisher’s method , which follows a χ 2-distribution

with 2K degree of freedom. Stou�er’s method is used in the background computation for the p-curve online appli-

cation (available at http://www.p-curve.com).
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observe a test statistic дk (with p-value pk ) in study k and the distribution of the test statistic

is given by Gdfk (it can be F or χ 2 distribution). Here dfk is (potentially a vector of) degree of

freedom(s) of the test for studyk . We �rst identify the critical valueC0.05 for the test with level 0.05

such thatGdfk (C0.05) = 1−0.05. We then �nd the noncentrality parameterncpk for the distribution

Gdfk that has a 33% power: the parameter that gives Gdfk (c ≥ C0.05 | ncpk) = 1/3.
45

We then

evaluate the observed test statistic дk with the derived noncentral distribution Gdfk (· | ncpk),
which gives the probability of observing a test statistic at most as extreme as the one we have

(and hence the probability of having p-values larger than pk ) under the null of 33% power. Since

the study is assumed to have a 33% power, there is a 2/3 chance of obtaining p > 0.05. Therefore,

the desired pp-value for study k is computed by

ppk =
Gdfk (дk | ncpk) − 2/3

1 − 2/3
.

See the supplementary materials for Simonsohn et al. (2014) for more details and concrete exam-

ples.
6

4
Noncentrality parameters connect central families and noncentral families of distributions. As is commonly

used in statistical hypothesis testing, a central family is a distribution of a test statistic when the null hypothesis is

true. A noncentral family, on the other hand, is a distribution of a test statistic when the null hypothesis is false. It

is now clear from this de�nition that the noncentral distributions are closely related to the calculation of statistical

power of the test.

5
Note that the noncentrality parameter is indexed by study k , since it depends on the sample size of the study.

6
Available here: http://p-curve.com/.
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B Additional Results

Table B.1: Number of published papers by journal and year.

Journal 2009 2010 2011 2012 2013 2014 2015 2016

AEJ:Mic 2 1 2 2 1 1 0 1

AER 3 4 3 5 2 1 1 1

ECMA 1 0 0 0 0 1 1 0

EE 5 6 9 6 5 9 3 15

JPE 0 0 0 0 0 0 2 0

QJE 1 0 1 0 0 3 1 1

REStud 2 0 0 1 1 0 0 1
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Figure B.1: (A) Cumulative distributions of the number of papers published in each year. (B) Cumulative

distributions citation counts by journal category.
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Figure B.2: Citation counts by year and journal. (A) Comparing EE and Top 5+1. (B) EE only.
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Figure B.3: P-curve: (A) below median citation counts vs. (B) above median citation counts.
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Figure B.4: P-curve from EE: (A) below median citation counts vs. (B) above median citation counts.
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Figure B.5: P-curve from Top 5+1: (A) below median citation counts and (B) above median citation counts.
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