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Agenda

A Dark Data
A Probability calculations
A RFI
and anything else for which we have time
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Rather they are synergistic



Agenda

These should not be seen as individual, disconnected
techniques/approaches

Rather they are synergistic
(although some connections are simply serendipitous)
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Dark Data

OQuite so,0 he answered, | igft
hi msel f down I nto an ar mchail
observe. The distinction 1 S ¢

Who is describing whom?

Sherlock Holmes describing Dr John Watson
A Scandal in Bohemia, Sir ArthurConan Doyle



Dark Data

Companies currently collect vast swathes of data; some is
anal ysed, mudathAthatisn mdt a ddley s €
Clearly the originofthetermi s O Dardok Matt er

Donald Rumsfeld told us about:

Known knOWHS Go gle Donald Rumsfeld|
donald rumsfeld

Known Unknowns donald rumsfeld quotes

Unknown unknowns

donald rumsfeld unknown

donald rumsfeld game
ADout 5,990,000 resuns {87 seconds)



Dark Data

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







Dark Data

First mention:

0 S h e dldghtrogthe Dark DataintheLongTai | of .Bryankerdare 0,

LIBRARYT RENDS, Vol . 57, No. 2, Fall 2008
Stateand Future, 6 e di t e d Shiegvesaral Melitsa H.Cragin), pp. 2800

299
Heidorn writes that:
oar k & Aot caréfully indexed and stored so it becomes nearly invisible to

scientists and other potential users and therefore is more likelo remain
underutilized and eventually lost &



Dark Data

| think we have three identifiable flavours:

Dark Data 1.00 The data that is in the transactional systems
but never makes it to the analyticalowe see i1t bu
observe

DD 2.00 Data that is published but which the publisher

does not expect to be analysed

DD 3.00 Data that vanishes and the disappearance is highly
significant



Dark Data of the first kind

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

In the future, we are going to be moving a great deal of this
data into analytical systems.



Dark Data of the first kind

The Andria Doria



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

Dark Data of the first kind

The Andria Doria 2 |_| = The zﬂatm'tl laaftfm r‘flnh; k t
IS Nners uras aitucKe
CO”ISIon between the Andrea Andrea Doria Abandoned; Hundreds Are Picked Up;
Doria and the Stockholm. m‘?‘fﬁfﬁf—,}ﬂ’?’s Bow Crushed; Fog H“"iﬂf;s,:?e.f'.i'.;.,.
11 : B . P
Worst maritime disaster to o e, W )
occur in US waters ,
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Image from:
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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 Stockholmthought his
radar was set to 15 miles when in fact it was set to 5miles.



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

oFor example, Griffin (1958)
roost after an evening's hunt, crashing into a newly erected
cave barricade even though it reflected strong echoes.
Griffin coins thiDerialnf 6bap, & h
the bats seemed to ignore important information from

echo returns to guide their behavior and instead favored
spati al me mor y. o


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).

A Patient monitors in intensive care
A Robots in car production



Dark Data of the second kind

DD 2.00 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).

| collected the position of my books for several years.



Dark Data of the second kind
Amazon positional data (IRDB) for Aug 980 Mar 00
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Dark Data of the second kind
Amazon positional data (IRDB) for Aug 980 Mar 00

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



Dark Data of the second kind

| also had the sales figures (number of books sold) from my
publisher. 1 could correlate these with the Amazon position
figures.

| al so tracked the Amazon po:
Soé. .



Dark Data of the second kind

| also had the sales figures (number of books sold) from my
publisher. 1 could correlate these with the Amazon position
figures.

| al so tracked the Amazon po:
So | could estimate the sales figures of my competitors.



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 werevery 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.



Dark Data of the second kind

The German Tank problem

As an example, inune 1941, intelligence suggested tank
production was 1,550.

The estimate from serial numbers was244.
The actual value (verified after the war) was271.

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



Dark Data of the second kind

So how iIs 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?

| f we capture 5 tanks (weol |
432,435,1542, 2187, 3245

then the guess has to be higher than 3,245 6 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:s
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

el Pa N el el Pa Pa el N el Pa Pa Pa el el el Pal el N el Pa Pa 4

l. . é432¢éeééecéécéecececeececeeeecceemeecedd

So nis about 3,245 + 432 = 3,677



Dark Data of the second kind

You can also use:

nh = (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
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so the above sum becomes

E(X(n)) = ZC<’< n). )

C(N n)

To simplify this, note that the probabilities in (1) must
sum to 1. So

N
Y C(j-1,n=1)=C(N,n)

J=n
which implies

N
ZC(k,n)=C(N+1,n+l). (3)
k=n

Combining (2) and (3) and going through some simple
algebra we see

We close with an anecdote of Colonel Trevor Dupuy
(1991). “In the Middle East a few years ago I was given
permission by Israeli military authorities to go through
the entire Merkava Tank production line. At one time I
asked how many Merkavas had been produced, and 1
was told that this information was classified. I found it
amusing, because there was a serial number on each
tank chassis.”
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