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A hypothesis



N = SAMPLE SIZE
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What is the “crisis”?



Population

Question

Hypothesis

Experimental Design

Experimentor

Data

Analysis Plan

Analyst

Code

Estimate

Claim

Observed
Missing
Different Value
Incorrectly 
reported

Patil, Peng and Leek biorXiv 2016



Patil, Peng and Leek biorXiv 2016

Reproduce















“So if I have time I will make a website 
with an API to retrieve data on 
requests.”
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Replicate







 Over the course of four years, 270 researchers 

attempted to reproduce the results of 100 

experiments that had been published in three 

prestigious psychology journals. It was awfully 

hard. They ultimately concluded that they’d 

succeeded just 39 times.





Replication Definition for 39

P < 0.05 in Original
P < 0.05 in Replicated Study



Alternative Definition

Effect size inside prediction 
interval for effect based on 
original study
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False discovery
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How many people feel about statistics



you are not alone

http://bit.ly/OgW3xv



Drinkel et al. Oganometalics 2013



One year of biology
One year of physics
One year of English
Two years of chemistry

Medical school entrance requirements (U.S.)



http://www.opiniomics.org/a-guide-for-the-lonely-bioinformatician/



Y = some outcome
X = some covariate
D = (X,Y)

 lm(Y ~ X)



Y = some outcome
X = some covariate
D = (X,Y)

 lm(Y ~ X) Leek and Peng, Nature 2015
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“Statistics”



9 classes
1 month long
Always open



The core problem



Who?
What?
When?
Why?
Where?
How?

Slide courtesy Hadley Wickham

Base R

Lassodplyr

googlesheets

ppt
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Slide courtesy Hadley Wickham

Bad life choices?

Sparsity!
David Robinson
told me

Spreadsheets ☹

Hedgemony





Leek & Peng 2015 PNAS



We take a random sample of individuals 
in a population and identify whether they 
smoke and if they have cancer. We 
observe that there is a strong relationship 
between whether a person in the sample 
smoked or whether they have lung cancer. 
We claim that smoking is related to lung 
cancer in the larger population. 
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Inferential
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Causal

n=47,141



We take a random sample of individuals in a 
population and identify whether they smoke 
and if they have cancer. We observe that 
there is a strong relationship between 
whether a person in the sample smoked or 
whether they have lung cancer. We claim that 
smoking is related to lung cancer in the larger 
population. We explain we think that the 
reason for this relationship is because 
cigarette smoke contains known carcinogens 
such as benzene, which make cells in lungs 
become cancerous.



65% 32 %
Inferential

vs

Causal

n=47,141





Data science
as a  
Science 
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