
Statistical and Scientific Significance 

Query  

In relation to a predictor being statistically significant your notes 

(attached) say that such a variable plays some role in prediction. This 

suggests that we cannot be definitive that it definitely does play a role. 

Am I right in believing that this doubt is because there is a small chance, 

typically 5% if using 95% CI, that the coefficient is not statistically 

significant? 

A second query I have relates to scientific significance. I want to be clear 

on what this means. If a variable is found to be statistically significant 

and if such a variable were previously not known to significant by the 

wider scientific community then could such a variable be also considered 

to be scientifically significant?. In other words does a variable of 

scientific significance need to be akin to a new discovery? 

Some clarification on these would be appreciated. 

These are big questions. 

Scientific significance is not defined. Its discussion lies within the philosophy of 

science. In some cases it is semi-formal. The Higg’s Boson discovery required 

(essentially) T>5. This is almost unknown  in most disciplines where extraneous 

variation cannot be ‘controlled’. But ‘big-data’ and massive searching (eg 

genetics, ‘inter-net usage’) throws up T>5 routinely. See the (end of the) recent 

review of Nate Silver’s book, for some discussion; 

http://www.irishtimes.com/news/politics/nate-silver-s-predictions-for-our-

digital-future-1.1381918.   

Some would say that it’s for future generations to bestow scientific significance. 

Like the French revolution, it’s too soon to give a verdict. 
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Statistical significance is much more technical, limited and precisely defined, 

tho widely mis-understood. In the context of the numerical value a fitted 

coefficient 
1

̂   regression it means: 

IF one believes that nature’s way to generate the given data values can be 

adequately represented by the following statistical Data Generating 

Mechanism:  

Generate observations y by (a) forming a linear combination of measured values 

of a specific set of variables 
1
,...

p
X X  using some coefficients 

1
,...

p
   whose 

values are to be found, but in which 
1

0   (this latter being the default Null 

Hypothesis) ; and (b) adding to each value y a random value generated, 

independently for each case from the Normal distribution; 

THEN the sampling distribution of 
1

̂ (for this mechanism, with 
1

0  ) leads to 

a p-value for this specific numerical value; this can be interpreted: loosely as a 

measure of tension p between the Null Hypothesis and the data, such that 

smaller implies larger tension;  and formally as the probability p that this DGM 

will generate – by chance alone- values as far from zero as is the given 
1

̂ ; 

AND some believe that a value of p <0.05 merit closer much examination of the 

Null Hypothesis. 

Thus 

because there is a small chance, typically 5% if using 95% CI, that the 

coefficient is not statistically significant 

is one reason for care. (Although even here the language could be tighter; 

technically this procedure - reject if p is small – carries a 5% false alarm rate. It 

doesn’t say anything about the event: “the variable is not statistically 

significant”. And that “event” is itself ill-defined.) 

A much greater reason for care is that this specific DGM may not be an 

adequate model of Nature’s DGM. In particular Nature may use some process 

involving variables other than this specific 
1
,...

p
X X  and /or combines than in 

some way that is more subtle than a linear combination, and/or the random 

variation is not independent for at least some cases (because of come common 



connection not captured in this specific 
1
,...

p
X X , and/or does not use the 

Normal distribution. (This last is very technical and, typically, the least crucial.)  

None of this is challenged in any way by  1
ˆSE   or the associated p value. 

Most statisticians use the p-value as a screening device. Recall: “The purpose of 

a statistical model is not to fit the data: it is to refine the questions.” 

The judgement that the statistical DGM – and these specific 
1
,...

p
X X  - does 

adequately model mature is crucial to going further. Other aspects of the 

diagnostics can help to raise questions, but they can never confirm the statistical 

DGM. But a thorough theoretical appreciation of the processes involved is the 

only reliable underpinning. Thus, for example, if the statistical DGM can 

generate negative values, but such are physically impossible, in the eyes of 

others, the underpinning may be undermined. 

 


