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β1 = 0     R2 = 5.6E-33    p = 1 

Outlier 

β1 = 0.02     R2 = 0.005    p = 0.64 

Leverage 

β1 = 0.06     R2 = 0.02    p = 0.29 β1 = 0.12     R2 = 0.09    p = 0.03 

Outlier +  
Leverage 

A PRIMER ON LINEAR REGRESSION 1 
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“We found a statistically significant association 

between Cyp46a1 and Abcg1 mRNA expression 

during pNET tumorigenesis”  



p = 0.115 p = 0.012 

0.05 

p = 0.063 p = 0.02 

0.05 

We are looking for “reversers”, i.e. those single data  
points whose omission results in reversal of  

the significance statement ! 

2 REVERSERS 



Leverage 
Formula Outlyingness on  

the X-axis 

Cook’s D 
Moved vector of 
fitted values 

Change of regression 
coefficients DFBETAS 

DFFITS 
Change of fitted 
values 

Covratio 
Precision of 
estimation 

Stud. Res. Outlyingness on  
the Y-axis 

None of these measures relates to  
changes in the p-value !! 

∆𝒑 = 𝒑𝜷𝟏 − 𝒑𝜷𝟏(𝒊 = 𝟐 𝟏 − 𝑷𝒕(𝒕𝜷𝟏, 𝝂 − 𝟐 𝟏 − 𝑷𝒕(𝒕𝜷𝟏 𝒊 , 𝝂 − 𝟏  

α ∈ 𝒑𝜷𝟏, 𝒑𝜷𝟏(𝒊  

4 

ti > Qt(0.975, n - p - 1) 

Cut-off 

3 INFLUENCE MEASURES 



4 AUTHORS’ WILLINGNESS TO SHARE DATA 



n = 45     R2 = 0.1    p = 0.04 

A paper in Science 2016 

x y 
0.120 -0.040 
0.142 -0.261 
0.189  0.023 
0.307  0.057 
0.317 -0.224 

… 

5 DIGITIZATION TO OBTAIN RAW DATA 

Linear  
Regression 

? 



 𝑆 = 1 −
𝑛𝑟

𝑁
 = 1 −

11

45
= 0.76 

6 GUI FOR ‘REVERSER’ IDENTIFICATION 
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* Reverser would have been 
identified by one of the 
classical influence measures ! 

7 FREQUENCY IN HIGH IMPACT JOURNALS 
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