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A puzzle

Why was it better to bet on the Higgs boson (pre test)

than on broccoli (post test)?
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You may have the answer. Let’s see.
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Aims of this talk

Meta level. Present framework for modeling 

interventions with research questions.
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Aims of this talk

Meta level. Present framework for modeling 

interventions with research questions.

Object level. Demonstrate the value of the framework 

by using it to reveal insights for proposed interventions.
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Brief history of the replication crisis
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Deryl Bem’s 2011 paper, ‘Feeling the 
Future’ purporting show compelling 
evidence for extra-sensory perception.
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There was something wrong with 
existing practices.

Brief history of the replication crisis
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A large-scale effort to reproduce 100 
findings in psychology found that 
only 39 held up.

Brief history of the replication crisis
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An effort to reproduce 100 findings in 
biomedicine found that only 20 held up.

Brief history of the replication crisis
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Journal prestige appears to anti-
correlate with replicability of findings.
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Replicability of studies is uncorrelated 
with their rate of citation.
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Citation rates appear uncorrelated 
with study retraction.

16



Imputed causes of the crisis



Publication bias

Produces a literature 

consisting predominantly 

in statistically significant 

(rather than null) results.
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QRPs

QRPs produce  

methodological bias 

such that more studies 

obtain positive results 

when the null 

hypothesis is true.
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Proposals



We will see how interventions that can look good at the 

level of individual studies can be bad when deployed at 

the level of a community of studies.



(Soundness-Dependent Selection) An intervention can 

potentially worsen replicability under the following 

conditions:

§ Variation in the methodological soundness of 

studies;

§ Variation in how studies are affected by 

intervention;

§ Publication bias.
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My aim is emphatically not to argue against the 

interventions considered here.

Judiciously deployed, I believe each intervention has its 

place in our repertoire of interventions.
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Upshot 1. Under plausible conditions, we should expect 

soundness-dependent selection to obtain; this can effect 

our assessment and expectations of interventions.
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Upshot 2. Certain forms of voluntary improvement in 

evidentiary standards and practices—like voluntary 

preregistration—may be acutely vulnerable to adverse 

selection.

Upshot 3. Interventions which mitigate publication 

bias—like registered reports—should be favored in such 

cases.
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The filter model of science

Adaptation of a classic model of
bias in science (Ioannidis, 2005;
Maniadis, Tufano, and List, 2014) 
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<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

Population of studies
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<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

Population of studies

Filtration by tests
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<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

Population of studies

Filtration by tests
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<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

Population of studies

Filtration by tests

False –
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<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

Population of studies

Filtration by tests

True +False –
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<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ
<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

Population of studies

Filtration by tests

True +False –
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<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ
<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

Population of studies

Filtration by tests

True +False – False +
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<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ
<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

Population of studies

Filtration by tests

True +False – True –False +
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<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

Population of studies

Filtration by tests

Significant findings published
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False discovery rate of published findings

<latexit sha1_base64="GBrgszjbtGtr9fomnBWdSzBo4XE=">AAACHHicbZDLSsNAFIYn9VbrLerSTbAILWJJVNRl0Y3LCvYCTSgn00k7dDIJMxOhhD6IG1/FjQtF3LgQfBsnbRbaemDgm/8/h5nz+zGjUtn2t1FYWl5ZXSuulzY2t7Z3zN29lowSgUkTRywSHR8kYZSTpqKKkU4sCIQ+I21/dJP57QciJI34vRrHxAthwGlAMSgt9cwzNxCAUxdYPISKc+LGQ1qdpBn5REE1ux/PuT2zbNfsaVmL4ORQRnk1euan249wEhKuMAMpu44dKy8FoShmZFJyE0liwCMYkK5GDiGRXjpdbmIdaaVvBZHQhytrqv6eSCGUchz6ujMENZTzXib+53UTFVx5KeVxogjHs4eChFkqsrKkrD4VBCs21gBYUP1XCw9Bp6V0niUdgjO/8iK0TmvORc25Oy/Xr/M4iugAHaIKctAlqqNb1EBNhNEjekav6M14Ml6Md+Nj1low8pl99KeMrx+FhaBi</latexit>

α(1− φ)

(1− β)φ+ α(1− φ)

36



False discovery rate of published findings

signif. & false

signif.

<latexit sha1_base64="GBrgszjbtGtr9fomnBWdSzBo4XE=">AAACHHicbZDLSsNAFIYn9VbrLerSTbAILWJJVNRl0Y3LCvYCTSgn00k7dDIJMxOhhD6IG1/FjQtF3LgQfBsnbRbaemDgm/8/h5nz+zGjUtn2t1FYWl5ZXSuulzY2t7Z3zN29lowSgUkTRywSHR8kYZSTpqKKkU4sCIQ+I21/dJP57QciJI34vRrHxAthwGlAMSgt9cwzNxCAUxdYPISKc+LGQ1qdpBn5REE1ux/PuT2zbNfsaVmL4ORQRnk1euan249wEhKuMAMpu44dKy8FoShmZFJyE0liwCMYkK5GDiGRXjpdbmIdaaVvBZHQhytrqv6eSCGUchz6ujMENZTzXib+53UTFVx5KeVxogjHs4eChFkqsrKkrD4VBCs21gBYUP1XCw9Bp6V0niUdgjO/8iK0TmvORc25Oy/Xr/M4iugAHaIKctAlqqNb1EBNhNEjekav6M14Ml6Md+Nj1low8pl99KeMrx+FhaBi</latexit>

α(1− φ)

(1− β)φ+ α(1− φ)
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<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

Population of studies

Filtration by tests

Significant findings published
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<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

Population of studies

Filtration by tests

Significant findings published

Intervention

Lower sig. threshold
Raise study power
Preregistration
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<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

Population of studies

Filtration by tests

Significant findings published Interventions

Journals of null results
Registered reports*
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<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

Population of studies

Filtration by tests

Significant findings published

Interventions

Improve theory
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Soundness-Dependent Selection
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Redefining

statistical

significance

Proposal to change the 

default p-value threshold 

for statistical significance 

from 0.05 to 0.005.
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This is not an unreasonable proposal.
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<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

Population of studies

Filtration by tests

Significant findings published
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<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

Population of studies

Filtration by tests

Significant findings published

Intervention

Lower sig. threshold
(decrease    .)<latexit sha1_base64="o+HnLlKHM1+Z2FoaeIEGI7EXvRI=">AAACEHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7APaodxJM21sJjMkGbGU/oO40y9xJ279Az/EvWk7oLYeCBzOOfdyc4JEcG1c99PJLS2vrK7l1wsbm1vbO8XdvbqOU0VZjcYiVs0ANRNcsprhRrBmohhGgWCNYHA18Rv3TGkey1szTJgfYU/ykFM0Vqq3USR97BRLbtmdgiwSLyMlyFDtFL/a3ZimEZOGCtS65bmJ8UeoDKeCjQvtVLME6QB7rGWpxIhpfzS9dkyOrNIlYazsk4ZM1d8To4dZ8Ce3GMFI62EU2GURmr6e9ybif14rNeGFP+IySQ2TdHZLmApiYjJph3S5YtSIoSVIFbffIbSPCqmxHRZsT958K4ukflL2zsrezWmpcpk1locDOIRj8OAcKnANVagBhTt4hGd4cZ6cV+fNeZ9Fc042sw9/4Hx8A8DunXo=</latexit>

α
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<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

Population of studies

Filtration by tests

Significant findings published

Intervention

Lower sig. threshold
(decrease    .)<latexit sha1_base64="o+HnLlKHM1+Z2FoaeIEGI7EXvRI=">AAACEHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7APaodxJM21sJjMkGbGU/oO40y9xJ279Az/EvWk7oLYeCBzOOfdyc4JEcG1c99PJLS2vrK7l1wsbm1vbO8XdvbqOU0VZjcYiVs0ANRNcsprhRrBmohhGgWCNYHA18Rv3TGkey1szTJgfYU/ykFM0Vqq3USR97BRLbtmdgiwSLyMlyFDtFL/a3ZimEZOGCtS65bmJ8UeoDKeCjQvtVLME6QB7rGWpxIhpfzS9dkyOrNIlYazsk4ZM1d8To4dZ8Ce3GMFI62EU2GURmr6e9ybif14rNeGFP+IySQ2TdHZLmApiYjJph3S5YtSIoSVIFbffIbSPCqmxHRZsT958K4ukflL2zsrezWmpcpk1locDOIRj8OAcKnANVagBhTt4hGd4cZ6cV+fNeZ9Fc042sw9/4Hx8A8DunXo=</latexit>

α
<latexit sha1_base64="/VoSD5whp65JF7QRBF/XXTx6yEE=">AAACDHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7APaUjLpnTY0kxmSjFiG/oG40y9xJ279Bz/EvWk7oLYeCBzOOfdyc/xYcG1c99PJLS2vrK7l1wsbm1vbO8XdvbqOEsWwxiIRqaZPNQousWa4EdiMFdLQF9jwh1cTv3GPSvNI3plRjJ2Q9iUPOKPGSrfttFssuWV3CrJIvIyUIEO1W/xq9yKWhCgNE1TrlufGppNSZTgTOC60E40xZUPax5alkoaoO+n00jE5skqPBJGyTxoyVX9PpA+z4E9uMUJDrUehb5eF1Az0vDcR//NaiQkuOimXcWJQstktQSKIicikGdLjCpkRI0soU9x+h7ABVZQZ21/B9uTNt7JI6idl76zs3ZyWKpdZY3k4gEM4Bg/OoQLXUIUaMAjgEZ7hxXlyXp03530WzTnZzD78gfPxDZpkm8c=</latexit> {

False discoveries
47



<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

Population of studies

Filtration by tests

Significant findings published

Intervention

Lower sig. threshold
(decrease    .)<latexit sha1_base64="o+HnLlKHM1+Z2FoaeIEGI7EXvRI=">AAACEHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7APaodxJM21sJjMkGbGU/oO40y9xJ279Az/EvWk7oLYeCBzOOfdyc4JEcG1c99PJLS2vrK7l1wsbm1vbO8XdvbqOU0VZjcYiVs0ANRNcsprhRrBmohhGgWCNYHA18Rv3TGkey1szTJgfYU/ykFM0Vqq3USR97BRLbtmdgiwSLyMlyFDtFL/a3ZimEZOGCtS65bmJ8UeoDKeCjQvtVLME6QB7rGWpxIhpfzS9dkyOrNIlYazsk4ZM1d8To4dZ8Ce3GMFI62EU2GURmr6e9ybif14rNeGFP+IySQ2TdHZLmApiYjJph3S5YtSIoSVIFbffIbSPCqmxHRZsT958K4ukflL2zsrezWmpcpk1locDOIRj8OAcKnANVagBhTt4hGd4cZ6cV+fNeZ9Fc042sw9/4Hx8A8DunXo=</latexit>

α

<latexit sha1_base64="/VoSD5whp65JF7QRBF/XXTx6yEE=">AAACDHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7APaUjLpnTY0kxmSjFiG/oG40y9xJ279Bz/EvWk7oLYeCBzOOfdyc/xYcG1c99PJLS2vrK7l1wsbm1vbO8XdvbqOEsWwxiIRqaZPNQousWa4EdiMFdLQF9jwh1cTv3GPSvNI3plRjJ2Q9iUPOKPGSrfttFssuWV3CrJIvIyUIEO1W/xq9yKWhCgNE1TrlufGppNSZTgTOC60E40xZUPax5alkoaoO+n00jE5skqPBJGyTxoyVX9PpA+z4E9uMUJDrUehb5eF1Az0vDcR//NaiQkuOimXcWJQstktQSKIicikGdLjCpkRI0soU9x+h7ABVZQZ21/B9uTNt7JI6idl76zs3ZyWKpdZY3k4gEM4Bg/OoQLXUIUaMAjgEZ7hxXlyXp03530WzTnZzD78gfPxDZpkm8c=</latexit> {

False discoveries
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Why “redefining 

statistical significance 

will not improve 

reproducibility”

QRPs can cause the 

intervention to worsen 

false discovery rates.
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“Adopting lower p-value thresholds may. . . [produce] 

collateral harms. . . bias may escalate rather than decrease if 

researchers. . . try to find ways to make the results have 

lower p-values.” 

—Ioannidis 2018, “The proposal to lower P value thresholds to .005,” p. 1430
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Intervention. Lowering significance threshold

Background problem 1. Variation in study soundness

Background problem 2. Publication bias

EXAMPLE A

51



Observation. Studies employing more QRPs can attain 

significance more effectively than those that do not

EXAMPLE A

52



With simple optional 

stopping and 

selectively controlling 

for 3 covariates, 

Simmons et al (2011) 

obtain a false positive 

rate of 61%.

Effects 

of QRPs

53



Estimates of QRPs

(John et al, 2012)
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P-value distributions of published findings
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Methodological soundness

A perfectly-sound study attains significance when the 

null hypothesis is true with a frequency corresponding 

to the significance threshold.

zα
<latexit sha1_base64="EyHGGAyhf0kKMt0+6KsT0ZjPyUA="></latexit><latexit sha1_base64="EyHGGAyhf0kKMt0+6KsT0ZjPyUA="></latexit><latexit sha1_base64="EyHGGAyhf0kKMt0+6KsT0ZjPyUA="></latexit><latexit sha1_base64="EyHGGAyhf0kKMt0+6KsT0ZjPyUA="></latexit>

µ0
<latexit sha1_base64="YScqFxwsUhq/MQBee+SJ/R20IGg="></latexit><latexit sha1_base64="YScqFxwsUhq/MQBee+SJ/R20IGg="></latexit><latexit sha1_base64="YScqFxwsUhq/MQBee+SJ/R20IGg="></latexit><latexit sha1_base64="YScqFxwsUhq/MQBee+SJ/R20IGg="></latexit>

α
<latexit sha1_base64="xzoXBH6thDvS4SflP4gkRgtOteM="></latexit><latexit sha1_base64="xzoXBH6thDvS4SflP4gkRgtOteM="></latexit><latexit sha1_base64="xzoXBH6thDvS4SflP4gkRgtOteM="></latexit><latexit sha1_base64="xzoXBH6thDvS4SflP4gkRgtOteM="></latexit>{
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Methodological soundness

A less-than-perfectly-sound study will attain 

significance when the null hypothesis is true with a 

frequency greater than the significance threshold by 

some factor k > 1.

zα
<latexit sha1_base64="EyHGGAyhf0kKMt0+6KsT0ZjPyUA="></latexit><latexit sha1_base64="EyHGGAyhf0kKMt0+6KsT0ZjPyUA="></latexit><latexit sha1_base64="EyHGGAyhf0kKMt0+6KsT0ZjPyUA="></latexit><latexit sha1_base64="EyHGGAyhf0kKMt0+6KsT0ZjPyUA="></latexit>

µ0
<latexit sha1_base64="YScqFxwsUhq/MQBee+SJ/R20IGg="></latexit><latexit sha1_base64="YScqFxwsUhq/MQBee+SJ/R20IGg="></latexit><latexit sha1_base64="YScqFxwsUhq/MQBee+SJ/R20IGg="></latexit><latexit sha1_base64="YScqFxwsUhq/MQBee+SJ/R20IGg="></latexit>

kα
<latexit sha1_base64="CfyFse5ruh3iHGhuVc/D6sFaUjU="></latexit><latexit sha1_base64="CfyFse5ruh3iHGhuVc/D6sFaUjU="></latexit><latexit sha1_base64="CfyFse5ruh3iHGhuVc/D6sFaUjU="></latexit><latexit sha1_base64="CfyFse5ruh3iHGhuVc/D6sFaUjU="></latexit>{

α
<latexit sha1_base64="xzoXBH6thDvS4SflP4gkRgtOteM="></latexit><latexit sha1_base64="xzoXBH6thDvS4SflP4gkRgtOteM="></latexit><latexit sha1_base64="xzoXBH6thDvS4SflP4gkRgtOteM="></latexit><latexit sha1_base64="xzoXBH6thDvS4SflP4gkRgtOteM="></latexit>{
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Simulation Result 1. If studies vary in soundness then 

lowering the significance threshold can increase the 

false discovery rate of the published literature.
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HARKing

HARKing [hypothesizing after results are known] is 

the presentation of a hypothesis selected ex post to 

observing the data as if it were one selected ex ante to 

observing the data.

                 —Norbert Kerr, HARKing, 1998, p. 197
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HARKing

HARKing is one the four horsemen of the replicability 

apocalypse [along with “publication bias, low statistical 

power, and p-hacking.”]

   —Dorothy Bishop, Nature, 2019, p. 435
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Intervention. Lowering the significance threshold

Background problem 1. fallback HARKing and 

informed researcher judgement

Background problem 2. Publication bias

EXAMPLE B

64



Modeling fallback HARKing

<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

Possible hypotheses

HARKing

Filtration by tests

Significant findings published

<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

a

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

Possible hypotheses

Filtration by tests

Significant findings published

Prediction

Selection by researcher for testing

<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

65



Modeling fallback HARKing

<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ
<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
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Possible hypotheses

Filtration by tests

Significant findings published

Prediction
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α(1− φ)

Possible hypotheses

HARKing

Filtration by tests

Significant findings published

Selection by researcher for testing
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1− φ

{
Report the predicted hypothesis if it 
is significant, otherwise select 
(HARK) from the set of statistically 
significant auxiliary hypotheses.
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Researcher predict when they can and HARK when 

they must.

Modeling fallback HARKing
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Simulation Result 2. If researcher choice of hypotheses 

is informed, and researchers are engaged in fallback 

HARKing, then lowering the significance threshold can 

increase the false discovery rate of the literature.
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Preregistration

Specification of study 

design and analysis 

plan prior to 

conducting a study.
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Registered reports

71

Study proposals are 

peer reviewed and pre-

accepted by journals 

before research is 

undertaken.



Intervention. Voluntary preregistration

Background problem 1. Variation in study soundness

Background problem 2. Publication bias

EXAMPLE C
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Observation. Voluntary preregistration and study 

soundness can be positively correlated

EXAMPLE C
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Modeling preregistration

zα
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When a study is preregistered we model this as having 

its unsoundness k decreased to k' nearer the optimal 

value such that k > k' ≥ 1.

k
0
α
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{
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Effectiveness of 

preregistration

75

Preregistration 

improves but does not 

completely mitigate 

methodological bias in 

the form of QRPs.



A population-level problem

Voluntary preregistration can make it so:

Assumption 1. Researchers who are, on average, more 

likely to preregister their studies are also 

more likely to already employ more-

sound methods.
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Simulation Result 3. If preregistration and study 

soundness are positively correlated (e.g., via researcher 

disposition toward each), then voluntary preregistration 

can increase the false discovery rate of the literature.
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Intervention. Voluntary preregistration

Background problem 1. Publication bias

Background fact 2. Variation in prior odds of 

hypotheses between studies

EXAMPLE D
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Observation. Voluntary preregistration and study 

hypothesis prior odds can be positively correlated

EXAMPLE D
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Assumption 2. Researchers who are more confident in 

the truth of their studies are, on 

average, more likely to preregister their 

studies

Assumption 3. Researchers’ confidence in the truth of 

their study hypotheses is, on average, 

positively correlated with the truth of 

their hypotheses

82



(Camerer et al, 2018)

83



(Hoogeveen et al, 2020)
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Simulation Result 4. If preregistration and study prior 

odds are positively correlated—e.g., via researcher 

judgment of prior odds affecting researcher disposition 

to preregister—then voluntary preregistration can 

increase the false discovery rate of the literature.
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We can say something general about the conditions 

under which interventions in can produce such effects.

89



Theorem 5 (Soundness-dependent selection). If the 

magnitude of the effect of the intervention on reducing 

the type I error rate of studies is positively correlated 

with study unsoundness, then that intervention can 

increase the proportion of significant outcomes that are 

of types with the highest false positive rates, thereby 

increasing the false discovery rate of the literature.

90



Indeed, in the the presence of maximally unsound 

studies (e.g., produced by fraud) we have: 

Theorem 6 (Backfire). If the unsoundness of studies 

has full support, then for any intervention that can 

arbitrarily decrease the type I error rate of studies† at a 

cost to their power, there will be critical point beyond 

which the mean false discovery of the published 

literature will increase.

†Assuming studies are non-degenerate in that unsoundness is non-extremal: 

" # $! # %.
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Backfire is the logical extreme of what’s possible. 

What do we actually expect?
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Discussion

§ Soundness-dependent selection has always been at play. 

§ This has implications for the natural selection of bad 

science (Cf. Smaldino 2016; Grimes et al 2017).

§ Publication bias exacerbates this selection
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Morals

Interventions in evidentiary standards and research practices 

tend not to affect all studies equally. 

Whenever the effects of interventions are not entirely 

uncorrelated with study soundness, we should be alert to 

their interaction.

Publication bias makes this all worse: Another argument for 

interventions like registered reports.
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Measures that matter

§ False discovery rate — this has dominated the 

conversation, but it is not the only, or necessarily the 

most important statistical property of published studies.

§ False omission rate

§ Absolute discovery rate

§ Magnitude exaggeration ratio 

§ Decision-relevant informativeness
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[ Model GUI: Interventions & Measures Model ]

97

https://amohseni.shinyapps.io/Reporting-Protocols-and-the-Reliability-of-Science/


An answer
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1− φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)
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An answer

<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

Better theory
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An answer

<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ) Better tests 

Better theory
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An answer

<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ) Better tests 

Better theory
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(better incentives)
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An answer

<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ) Better tests 

Better theory

Less publication bias

(better incentives)
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An answer

<latexit sha1_base64="f5NrmU0LCNgBXKtmZNV78UH5SLc=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jJs1BWx8MPN6bYWZekHCmjet+O5W19Y3Nrep2bWd3b/+gfnjU1XGqCO2QmMeqH2BNOZO0Y5jhtJ8oikXAaS+Y3uV+74kqzWL5aGYJ9QWeSBYygk0uDZOIjeoNt+kWQKvEK0kDSrRH9a/hOCapoNIQjrUeeG5i/Awrwwin89ow1TTBZIondGCpxIJqPytunaMzq4xRGCtb0qBC/T2RYaH1TAS2U2AT6WUvF//zBqkJb/yMySQ1VJLFojDlyMQofxyNmaLE8JklmChmb0UkwgoTY+Op2RC85ZdXSfei6V01vYfLRuu2jKMKJ3AK5+DBNbTgHtrQAQIRPMMrvDnCeXHenY9Fa8UpZ47hD5zPHxWAjkU=</latexit>

φ
<latexit sha1_base64="but24Pue3BjxppFhAh5J46sTWhQ=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgY7gTUcugjWUEYwLJEfY2c8mSvb1ld08IIT/CxkIRW3+Pnf/GTXKFJj4YeLw3w8y8SAlurO9/e4WV1bX1jeJmaWt7Z3evvH/waNJMM2ywVKS6FVGDgktsWG4FtpRGmkQCm9Hwduo3n1AbnsoHO1IYJrQvecwZtU5qBmekowa8W674VX8GskyCnFQgR71b/ur0UpYlKC0T1Jh24Csbjqm2nAmclDqZQUXZkPax7aikCZpwPDt3Qk6c0iNxql1JS2bq74kxTYwZJZHrTKgdmEVvKv7ntTMbX4djLlVmUbL5ojgTxKZk+jvpcY3MipEjlGnubiVsQDVl1iVUciEEiy8vk8fzanBZDe4vKrWbPI4iHMExnEIAV1CDO6hDAxgM4Rle4c1T3ov37n3MWwtePnMIf+B9/gBF0o7h</latexit>

1− φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ)

<latexit sha1_base64="Pe0LfFuKzm46GSsXjCvIPHtFR6U=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFaBeWRERdFt24rGAv0IYymU7aoZNJmJmIJfRV3LhQxK0v4s63cdJmoa0/DHz85xzOmd+POVPacb6twtr6xuZWcbu0s7u3f2AfltsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Se3Wb3zSKVikXjQ05h6IR4JFjCCtbEGdrnqnvUxj8e4llE8ZrWBXXHqzlxoFdwcKpCrObC/+sOIJCEVmnCsVM91Yu2lWGpGOJ2V+omiMSYTPKI9gwKHVHnp/PYZOjXOEAWRNE9oNHd/T6Q4VGoa+qYzxHqslmuZ+V+tl+jg2kuZiBNNBVksChKOdISyINCQSUo0nxrARDJzKyJjLDHRJq6SCcFd/vIqtM/r7mXdvb+oNG7yOIpwDCdQBReuoAF30IQWEHiCZ3iFN2tmvVjv1seitWDlM0fwR9bnD2w5ksI=</latexit>

(1− α)(1− φ)
<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ
<latexit sha1_base64="VaXKEWiYWSzJuPqEaiXTo5bYC1I=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6rHoxWMFWytNKJvtpF26uwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSjnTxvO+ndLK6tr6RnmzsrW9s7tX3T9o6yRTFFs04YnqREQjZxJbhhmOnVQhERHHh2h0M/UfnlBplsh7M04xFGQgWcwoMVZ6DCI0JEiHrFeteXVvBneZ+AWpQYFmr/oV9BOaCZSGcqJ11/dSE+ZEGUY5TipBpjEldEQG2LVUEoE6zGcHT9wTq/TdOFG2pHFn6u+JnAitxyKynYKYoV70puJ/Xjcz8VWYM5lmBiWdL4oz7prEnX7v9plCavjYEkIVs7e6dEgUocZmVLEh+IsvL5P2Wd2/qPt357XGdRFHGY7gGE7Bh0towC00oQUUBDzDK7w5ynlx3p2PeWvJKWYO4Q+czx/V55Bv</latexit>

βφ

<latexit sha1_base64="IOiKzWGdkWgLcJc6xVjAQL/0vOs=">AAAB9HicbVBNS8NAEJ34WetX1aOXYBHqwZKIqMeiF48V7Ac0oWy2m3bpZhN3J4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwqeNUUdagsYhVOyCaCS5ZAzkK1k4UI1EgWCsY3k391ogpzWP5iOOE+RHpSx5yStBIfsU99wKG5MxLBrxbKjtVZwZ7mbg5KUOOerf05fVimkZMIhVE647rJOhnRCGngk2KXqpZQuiQ9FnHUEkipv1sdvTEPjVKzw5jZUqiPVN/T2Qk0nocBaYzIjjQi95U/M/rpBje+BmXSYpM0vmiMBU2xvY0AbvHFaMoxoYQqri51aYDoghFk1PRhOAuvrxMmhdV96rqPlyWa7d5HAU4hhOogAvXUIN7qEMDKDzBM7zCmzWyXqx362PeumLlM0fwB9bnD3t2kUY=</latexit>

(1− β)φ

<latexit sha1_base64="yy+la92pMEFmBnzRymDcA7Pp2NI=">AAAB9XicbVBNSwMxEM36WetX1aOXYBHqwbIroh6LXjxWsB/QXctsmm1Ds9mQZJWy9H948aCIV/+LN/+NabsHbX0w8Hhvhpl5oeRMG9f9dpaWV1bX1gsbxc2t7Z3d0t5+UyepIrRBEp6odgiaciZowzDDaVsqCnHIaSsc3kz81iNVmiXi3owkDWLoCxYxAsZKDz5wOYCKd+rLATvplspu1Z0CLxIvJ2WUo94tffm9hKQxFYZw0LrjudIEGSjDCKfjop9qKoEMoU87lgqIqQ6y6dVjfGyVHo4SZUsYPFV/T2QQaz2KQ9sZgxnoeW8i/ud1UhNdBRkTMjVUkNmiKOXYJHgSAe4xRYnhI0uAKGZvxWQACoixQRVtCN78y4ukeVb1Lqre3Xm5dp3HUUCH6AhVkIcuUQ3dojpqIIIUekav6M15cl6cd+dj1rrk5DMH6A+czx9KxJG6</latexit>

α(1− φ) Better tests 

Better theory

Less publication bias

(better incentives)
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Code and data for this project are available at: 

https://osf.io/7h89w/

Thank you.

https://osf.io/7h89w/

