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Telomere Length Analysis



Case Study: Covariate Selection
Scientific Reports, 2019

“The MLR models were tested by sequential 
introduction of predictors and interaction terms. 

ultimately, from the three best models with similar 
adjusted R squared values the simplest one was 
chosen.”

Scientific Reports, 2019
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Recap: Classical Inference
What does classical inference guarantee?

If 100 analysts report 100 confidence intervals 
from 100 studies, that is, 

then about 95 of these confidence intervals 
actually contain their respective truths. 

In the absence 
of exploration:



But the practice is … 
● Analysts start with the regression data, say.

● Explore the data. Find      and the estimator:

● Report the confidence interval for 



Problem: Post-selection Inference
Following classical inference, we want to construct 
a CI based on       with correct coverage. 

For each

Problem: Construct          such that 

irrespective of 
how 

are chosen. 
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Post-selection
Inference

A Key Result
Simultaneous Inference

 FWER Control 

Proof :
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The classical interval for        is t-score

Solution 0: Bonferroni

For simultaneity, inflate the confidence regions:

where



Solution 1: PoSI

where

Bonferroni doesn’t account for dependence. The 
smallest inflation is given by

In the worst case,



Disadvantage

If we are considering selection of size up to 20, 
then

Width for models of size 20.

Width for models of size 2



Solution 3: UPoSI
For every                         define 

where                                     and



Key Steps in the Proof
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Proof
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Curious case of fixed covariates:

Hence,
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Simpler Regions
For every                         

Hence, if



Solution 3: Recap
For every                         define 

where
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Recap

In the worst case,



Recap

Interestingly, for fixed covariates



Computation



Conclusions

● The regions are computationally efficient.

● They regions are also statistically “efficient”.

● The construction is only for OLS estimators.

● Applies for random/fixed design and dependence.

● Is there a similar construction for GLMs?



Conclusions (Contd.)

● There do exist statistically efficient PoSI for GLMs.

● These are based on pre-pivoting (Beran, 1988).

● They are not computationally efficient, readily.

● Randomized algorithms provide comp. efficiency.
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