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Picture yourself in your laboratory conducting the 

next set of experiments following a particular line of 

results. After a while, you have obtained a series of 

results of two interdependent parameters y and x. 

You start plotting y versus x as you go along in order 

to get a feel of the trend of the relationship. For small 

values of x in the abscissa, the ordinate seems to be 

very high and as x increases y gets progressively 

smaller. Well, you reflect this is a classic exponential 

decay so you continue to take additional readings and 

after a while, you take one or two reading with very 

large x to confirm that y gets extremely small and 

indeed this is exactly what you find. However, you 

left a gap where you deemed it unnecessary to fill 

with more points as it appears obvious what the 

relationship is. However, are you sure that such a 

rash decision is a prudent one? What if between two 

points, say x1 and x2, there is a peak which you have 

missed as shown in Figure 1 and you have assumed 

that the dashed line represents the true measurement. 

 

 

Figure 1: Scheme of an exponential relationship between y 
and x with significant local deviation 

Something akin to this example happened to 

me many years ago as a Post-Doctoral Fellow when 

I was carrying out mass-spectrometric analysis of 

species emerging from a special ion source I had 

constructed. The range of masses I was observing in 

the quadrupole mass spectrometer were up to 40. 

Following graphene’s discovery decades later, I 

revisited my set of results to see if a peak around 

mass number 12.1 had been observed. Alas it was not 

in the traces but I daresay had I found, at the time of 

my experiments, a small peak around that mass 

number due to tiny fragments of graphene that had 

been generated in the ion source, I would have 

dismissed it as spurious. What a mistake that would 

have been! 

In a recent book by Professor David Hand1 he 

states that dark data may come in a variety of forms 

from such as blanks in a data set, data one did not 

think necessary to collect as in the first example, data 

that occur by hastily rounding off a set or data that 

could be deliberately hidden for a variety of reasons.  

Professor Hand points to some striking 

examples of dark data. One involved the calculation 

of the problem of the seals between the segments of 

the booster rockets in the Challenger Space Shuttle. 

Such calculation omitted the data when there was no 

problem. Had they included such data when there 

was no problem that would have resulted in the delay 

of launching the Shuttle and thus averting the 

disaster that occurred with the loss of the astronauts’ 

lives. To bring the argument closer to engineers and 

physicists, the latter use the term “cosmic variance” 

to indicate that often they make assessments about 

the whole universe when only a fraction of it can be 

seen and only at one time.  
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Professor Hand asserts that the fifteen types of 

dark data are as follows: 

 Data we know are missing 

 Data we do not know are missing 

 When one chooses just some cases 

 Self-selection data 

 Missing what matters 

 Data which might have been 

 Data which changes with time 

 Definitions of data 

 Summaries of data 

 Measurement of error and uncertainty 

 Feedback and gaming of data 

 Information symmetry 

 Intentionally darkened data 

 Fabricated and synthetic data 

 Extrapolating beyond the data one has 

 

We use the term dark data to mean data that 

have not yet been analysed, or data kept in filing 

cabinets for a very long time. One can term such dark 

data as benign. However, what is more worrying is 

when the data are being generated so fast that one has 

to make a selection on the spot of which to keep and 

which to ignore possibly with disastrous 

consequences. Ethan Siegel in an article in Forbes in 

Sept 2018, points to the case of data being lost from 

the Large Hydron Collider (LHC) at CERN. Protons 

whizzing around at opposite directions in the LHC at 

practically the speed of light collide at points where 

detectors are situated to detect the ensuing new 

particles. Out of every one million collisions that 

occur at the LHC, only about 30 of them have all of 

their data written down and recorded, meaning a 

massive 99.997% of the data were lost for ever. 

Although nuclear physicists point out that what is 

monitored and stored are the more important of the 

collisions, one has to ask whether the vast data that 

are not recorded contain some important information 

but we will never know.  

Professor Hand points out that dark data 

derives from the term dark matter which is used by 

astrophysicists. Dark matter is the most mysterious, 

non-interacting substance in the universe. Its 

gravitational effects are necessary to explain the 

rotation of galaxies and the motions of clusters. It is 

said that without dark matter, the universe would 

likely have no signs of life at all.  

Dark data arise in a number of ways. There may 

be a limitation of the recording instrument. Or they 

may come too fast for recording or indeed they may 

be hidden from medical records because of the 

sensitivity and people are reluctant to divulge any 

relevant information. People react differently when 

political volunteers canvass for some data and often 

it is on the understanding that such data may or may 

be not used. This could lead to overall distortion of 

the data set. How about using the data that one has, 

to find out about data that one does not have. 

Statisticians use this concept to delve into this 

matter. 

Finally, let me state some mind-boggling 

statistics regarding data in general. IBM reckons that 

around 90% of data from sensors and analogue to 

digital conversions are never used. Most industrial 

companies collect data for a variety of reasons and 

only analyse 1%. Often the data collected do not 

come into distinct categories so that adds to the 

complication of examining some of these so they are 

left in storage with the intention of someday being 

analysed but that day never comes. What is more, 

storing data can be very energy consuming. It is 

estimated that in all the countries in Europe, Middle 

East and Africa the cost of storage and its 

management could cost nearly $891 billion.  

So next time you are in the laboratory ready to 

collect some experimental data do reflect on the 

notion of data acquisition, dark data and the long-

term storage of data.  

 

For further reading: 

1. “Dark Data: Why What You Don’t Know Matters”, by 

David J Hand, Princeton University Press, 22 January 

2020. 

 

 

 

  




