
Analytics Master Class 
-more exotic patterns in data  

 



Itõs all about meê 

Prof. Mark Whitehorn  
Emeritus Professor of Analytics  

School of Computing 

University of Dundee 

 
Consultant  

Writer (author)  

m.a.f.whitehorn@dundee.ac.uk  



Itõs all about meê 
School of Computing 
 
Teach Masters in:  
 Data Science 
Part time - aimed at existing 
data professionals 

 
 Data Engineering  
 
 



Agenda 

 

ÅDark Data  

ÅProbability calculations  

ÅRFI     

 and anything else for which we have time 
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Agenda 

These should not be seen as individual, disconnected 

techniques/approaches 

Rather they are synergistic 

(although some connections are simply serendipitous)  



Dark Data  

òQuite so,ó he answered, lighting a cigarette, and throwing 

himself down into an armchair. òYou see, but you do not 

observe. The distinction is clear.ó 

 

Who is describing whom? 

    



Dark Data  

òQuite so,ó he answered, lighting a cigarette, and throwing 

himself down into an armchair. òYou see, but you do not 

observe. The distinction is clear.ó 

 

Who is describing whom? 

 

Sherlock Holmes describing Dr John Watson 

A Scandal in Bohemia, Sir Arthur Conan Doyle 

    



Dark Data  

Companies currently collect vast swathes of data; some is 

analysed, much isnõt.  The data that isnõt analysed is Dark. 

Clearly the origin of the term is ôDark Matterõ. 

 

Donald Rumsfeld told us about: 

Known knowns 

Known unknowns 

Unknown unknowns 

    



Dark Data  

First usage, modern sense, was at the 2013 Lands of Loyal 

conference. 
 





Dark Data  

First mention: 
òShedding Light on the Dark Data in the Long Tail of Scienceó, P. Bryan Heidorn, 

LIBRARY TRENDS, Vol. 57, No. 2, Fall 2008 (òInstitutional Repositories: Current 

State and Future,ó edited by Sarah L. Shreeves and Melissa H. Cragin), pp. 280ð

299 

 Heidorn writes that: 

ôòDark dataó is not carefully indexed and stored so it becomes nearly invisible to 

scientists and other potential users and therefore is more likely to remain 

underutilized and eventually lost.õ 



Dark Data  

I think we have three identifiable flavours: 

Dark Data 1.0 ð The data that is in the transactional systems 

but never makes it to the analytical ð we see it but we donõt 

observe 

DD 2.0 ð Data that is published but which the publisher 

does not expect to be analysed 

DD 3.0 ð Data that vanishes and the disappearance is highly 

significant 



Dark Data of the first kind 

Is all around us and I believe it is very important.   

 

In the future, we are going to be moving a great deal of this 

data into analytical systems. 

 



The Andria Doria 

Dark Data of the first kind 

http://en.wikipedia.org/wiki/File:Andreadoria02.jpg


The Andria Doria 

Collision between the Andrea 

Doria and the Stockholm. 

Worst maritime disaster to 

occur in US waters 

25 July 1956. 

Dark Data of the first kind 

Image from:  

http :// anotheroldmovieblog.blogspot.co.uk/2010/08/ruth -roman-betsy-drake-and-ss-andrea.html 
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Dark Data of the first kind 

The Andria Doria 

Officers on board the Andrea Doria did not use the 

plotting equipment that was available to them to calculate 

the speed and position of the Stockholm. 

The navigation officer on board the Stockholm thought his 

radar was set to 15 miles when in fact it was set to 5 miles. 



Dark Data of the first kind 

The Andria Doria 

Both had radar running and yet they collided.  



Dark Data of the first kind 

The Andria Doria Effect 

Bats flying into nets in caves 

Griffin, Donald R. * 

 
*Listening in the dark: the acoustic orientation of bats and men. New Haven, Yale University Press, 

1958. 415 p. 

 



Dark Data of the first kind 

Bats 

òFor example, Griffin (1958) describes bats, returning to the 
roost after an evening's hunt, crashing into a newly erected 
cave barricade even though it reflected strong echoes. 
Griffin coins this mishap the òAndrea Doria Effect,ó because 
the bats seemed to ignore important information from 
echo returns to guide their behavior and instead favored 
spatial memory.ó  
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2927269/  

 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2927269/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2927269/


Dark Data of the first kind 

You are unlikely to collect data or information from or 

about bats and/or ocean-going liners.   

But your organisation is likely to collect data that is not 

being analysed (in the sense that the information it 

contains is not being extracted).  

ÅPatient monitors in intensive care 

ÅRobots in car production 

 



Dark Data of the second kind 

DD 2.0 ð Data that is published but which the publisher 

does not expect to be analysed 

Data leakage 

 

Amazon publishes the position of a book relative to other 

books.  1 is good (think J. K. Rowlings).  

I collected the position of my books for several years. 



Dark Data of the second kind 

Aug  Sept    Oct    Nov    Dec   Jan   Feb   Mar    Apr   May    Jun    July    Aug    Sep    Oct    Nov    Dec  Jan   Feb    Mar   Apr 

Amazon positional data (IRDB) for Aug 98 ð Mar 00 

 



Dark Data of the second kind 

Aug  Sept    Oct    Nov    Dec   Jan   Feb   Mar    Apr   May    Jun    July    Aug    Sep    Oct    Nov    Dec  Jan   Feb    Mar   Apr 

Amazon positional data (IRDB) for Aug 98 ð Mar 00 

 



I also had the sales figures (number of books sold) from my 

publisher.  I could correlate these with the Amazon position 

figures. 

I also tracked the Amazon position of ôcompetingõ books. 

Soê..   

Dark Data of the second kind 



I also had the sales figures (number of books sold) from my 

publisher.  I could correlate these with the Amazon position 

figures. 

I also tracked the Amazon position of ôcompetingõ books. 

So I could estimate the sales figures of my competitors.   

Dark Data of the second kind 



Dark Data of the second kind 

The estimation of the maximum of a discrete 

uniform distribution by sampling (without 

replacement). 

 

 

 

 



Dark Data of the second kind 

The estimation of the maximum of a discrete 

uniform distribution by sampling (without 

replacement). 
 

A superb example of this is: 

The German Tank problem 

 

 

 

 



Dark Data of the second kind 

The German Tank problem 

The allies were very  interested in how many tanks the 

Germans were producing during the second World War.    

 

Intelligence suggested the production was about 1,000 - 

1,500 tanks per month. 

 

 



Dark Data of the second kind 

The German Tank problem 

The allies started taking the serial numbers from the 

captured/disabled German tanks.   

It turned out that the gearbox numbers were the most 

useful. (However the chassis numbers and wheel moulds 

were also used.) 

These numbers were also used to estimate production. 

 

 



The German Tank problem 

As an example, in June 1941, intelligence suggested tank 

production was 1,550.   

The estimate from serial numbers was 244.   

The actual value (verified after the war) was 271.   

 

In August 1942 the numbers were 1,550, 327, 342. 

It worked.  

Dark Data of the second kind 



So how is it done? 

Suppose (simplistically) that the actual numbers run from 1 

to n.   

If we see a number like 24 then at least 24 tanks have been 

produced. 

But we can be smarter.  If we see numbers like: 

6, 7, 9, 11, 12, 16, 17, 23, 24  

then an intelligent guess would be around 30 -40.   

Dark Data of the second kind 



So how is it done? 

If we capture 5 tanks (weõll call this value C)  

432, 435, 1542, 2187, 3245 

then the guess has to be higher than 3,245 ð perhaps 4,000. 

But we can apply logic and a formula. 

The biggest number (B) is 3,245, and the smallest (s) is 432.  

We could reasonably expect as many ôhiddenõ numbers above 

3,245 as there are below 432. 

Dark Data of the second kind 



So how is it done? 

C=5, B=3,245, s=432, n=number of tanks produced  

 

  1       s            1K                     2K                   3K    B               4K 

  1..ê432êêêêêêêêêêêêêêêêêêêêêêê...3245.ê.n 

   

So n is about 3,245 + 432 = 3,677 

Dark Data of the second kind 



You can also use: 

n = (1+1/C)B  

n = (1 +1/5)3,245 = 3,894* 

 
* Roger Johnson of Carleton College in Northfield, Minnesota 

Teaching Statistics Vol. 16, number 2 Summer 1994 

http ://www.mcs.sdsmt.edu/rwjohnso/html/tank.pdf  

 

Dark Data of the second kind 

http://www.mcs.sdsmt.edu/rwjohnso/html/tank.pdf
http://www.mcs.sdsmt.edu/rwjohnso/html/tank.pdf


Dark Data of the second kind 



 

 An Empirical Approach to Economic 

Intelligence in World War II Author(s): 

Richard Ruggles and Henry Brodie 

Source: Journal of the American 

Statistical Association, Vol. 42, No. 237 

(Mar., 1947), pp. 72- 91 Published by: 

American Statistical Association 

Stable URL: 

http://www.jstor.org/stable/2280189  

 


