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1. Introduction
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• Openness and transparency have long been considered key 
pillars of the scientific ethos (Merton 1973). 

• Yet there is growing awareness that current research 
practices often deviate from this ideal, and can sometimes 
produce misleading bodies of evidence (Miguel et al. 2014).
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2. Evidence on Problems with the Current 
Body of Research
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2.1 A Model for Understanding the Issues
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• Specifically, the model estimates the positive predictive value 
(PPV) of research, or the likelihood that a claimed empirical 
relationship is actually true, under various assumptions. 
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• Define 𝑅𝑖 as the ratio of true relationships to no relationships 
commonly tested in a research field i (e.g., development 
economics). 

• Prior to a study being undertaken, the probability that a true 
relationship exists is thus 𝑅𝑖 /(𝑅𝑖 +1). 

• Using the usual notation for statistical power of the test (1 –
β) and statistical significance level (α), the PPV in research 
field i is given by 
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• Clearly, the better powered the study, and the stricter the 
statistical significance level, the closer the PPV is to one, in 
which case false positives are largely eliminated. 

• At the usual significance level of α = 0.05 and in the case of a 
well-powered study (1 − β = 0.80) in a literature in which half 
of all hypotheses are thought to be true ex ante (𝑅𝑖 /(𝑅𝑖 +1)= 
0.5), the PPV is relatively high at 94 percent, a level that 
would not seem likely to threaten the validity of research in a 
particular economics subfield.
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• What are true α and β?

• This concern, and those discussed next, are all exacerbated 
by bias in the publication process.

• Denoted by u, researcher bias is defined as the probability 
that a researcher presents a non- finding as a true finding, 
for reasons other than chance variation in the data. 

• This researcher bias could take many forms, including any 
combination of specification searching, data manipulation, 
selective reporting, and even outright fraud.
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• In table 1 (a reproduction of table 4 from Ioannidis 2005), we 
present a range of parameter values and the resulting PPV. 

• First off, literatures characterized by statistically 
underpowered (i.e., small 1 − β) studies are likely to have 
many false positives.

• Second, the hotter a research field, with more teams (𝑛𝑖) 
actively running tests and higher stakes around the findings, 
the more likely it is that findings are false positives.

• Third, the greater the flexibility in research design, 
definitions, outcome measures, and analytical approaches in 
a field, the less likely the research findings are to be true, 
again due to a combination of multiple testing concerns and 
author bias. 
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2.2 Publication Bias
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• The term “file drawer problem” was coined decades ago 
(Rosenthal 1979) to describe this problem of results that are 
missing from a body of research evidence.

• Important recent research by Franco, Malhotra, and 
Simonovits (2014) affirms the importance of this issue in 
practice in contemporary social science research. 

• They document that a large share of empirical analyses in the 
social sciences are never published or even written up, and 
the likelihood that a finding is shared with the broader 
research community falls sharply for “null” findings, i.e., 
those that are not statistically significant (Franco, Malhotra, 
and Simonovits 2014).
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• Cleverly, the authors are able to look inside the file drawer 
through their access to the universe of studies that passed 
rigorous peer review for inclusion in a nationally 
representative social science survey administered at no cost 
to the researchers, namely, the National Science Foundation 
(NSF)-funded Time- sharing Experiments in the Social 
Sciences, or TESS.

• They find a striking empirical pattern: studies where the 
main hypothesis test yielded null results are 40 percentage 
points less likely to be published in a journal than a strongly 
statistically significant result, and a full 60 percentage points 
less likely to be written up in any form.
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• Figure 1 reproduces some of the main patterns from Franco, 
Malhotra, and Simonovits (2014), as described in Mervis
(2014b).

• Brodeur et al. (2016) collected a large sample of test 
statistics from papers in three top journals that publish 
largely empirical results (the American Economic Review, 
Quarterly Journal of Economics, and Journal of Political 
Economy) from 2005– 11.

• They propose a method to differentiate between the 
journals’ selection of papers with statistically stronger results 
and inflation of significance levels by the authors themselves.
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• Brodeur et al. (2016) document a rather disturbing two-
humped density function of test statistics, with a relative 
dearth of reported p- values just above the standard 0.05 
level (i.e., below a t- statistic of 1.96) cutoff for statistical 
significance, and greater density just below 0.05 (i.e., above 
1.96 for t- statistics).
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2.3 Publication Bias and Effect Size



Christensen and Miguel (2018) 20



Christensen and Miguel (2018) 21



Christensen and Miguel (2018) 22

2.3.1 Subgroup Analysis
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2.4 Inability to Replicate Results 
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2.4.1 Data Availability
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2.4.1.1 Proprietary Data
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2.4.2 Types of Replication Failures and 
Examples



Christensen and Miguel (2018) 30

2.4.2.1 Evidence on Replication in 
Economics
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• One of the most important recent studies is Camerer et al. 
(2016), which repeated eighteen behavioral economics lab 
experiments originally published between 2011 and 2014 in 
the American Economic Review and the Quarterly Journal of 
Economics to assess their replicability.

• Figure 3 below reproduces a summary of their findings. 

• Their approach is similar in design to a large-scale replication 
of one hundred studies in psychology known as the 
“Replication Project: Psychology,” (RPP) which we discuss in 
detail below.

• In all, the estimated effects were statistically significant with 
the same sign in eleven of the eighteen replication studies 
(61.1 percent), albeit nearly always smaller in magnitude.
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2.4.2.2 Verification
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2.4.2.3 Reproduction
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2.4.2.4 Reanalysis
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2.4.2.5 Extension
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2.4.3 Fraud and Retractions
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3. New Research Methods and Tools
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3.1 Improved Analytical Methods: 
Research Designs and Meta- Analysis
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3.1.1 Understanding Statistical Model 
Uncertainty
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3.1.1.1 Model Averaging
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3.1.1.2 The LSE School, Data Mining, and 
Machine Learning
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4. Future Directions and Conclusions


