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The public trust that the scientific profession enjoys comes from a common perception: that 

science can anticipate, predict, and find solutions to practical problems, and that the ability 

to do so improves the quality of life and provides a more secure future. This perspective 

however is correct only to a limited extent. Science adds to the quality of life when it is 

used for peaceful purposes. It provides a secure future when it works for the public good 

rather than for absolute power or private greed. Any use of science, which usually is a mix 

of good and bad, depends on its ability to anticipate and predict. However, science can do 

this only when it has the necessary information, or data, and a theoretical model that works.  

 

A theoretical model is basically an explanation that connects cause and effect. If the 

information and the model are consistent with each other, then predictions could be made. 

In many cases practical solutions to the anticipated problems can also be offered. The 

validity of the predictions, or the solutions to the problems, could be demonstrated in the 

laboratories, or on a bigger scale by developing a technology.  

 

Scientific predictions fail when something that matters critically to the phenomenon is 

either not recognized or ignored. That critical something very often turns out to be its 

history. The irreversible passage of time may introduce, what is called “complexity”, and 

uncertainty in the subject matter under study.1, 2 A few oft-discussed examples are:  the 

self-organization in chemical reactions, punctuated equilibrium in biological evolution, and 

the uncertainties in the ‘long term’ weather forecast. The important point is that uncertainty 

does not mean the violation of the laws of nature, or the disappearance of periodicity. 

Getting the total rainfall off by ten or fifteen percent in the long-term weather forecast, 

does not mean that the monsoon stops following the summer.     

  

Over the last two centuries the origin of uncertainty has been much discussed. More than 

200 years ago the great mathematician Laplace speculated about “an intellect” that  had the 



2 | P a g e  

 

exact information on the location and the momentum of every single particle in the 

universe. If the “intellect” had this information, then according to Laplace, “nothing would 

be uncertain and the future just like the past would be present before its eyes”. Fifty years 

later Maxwell, the father of electromagnetism and one of the pioneers of statistical 

thermodynamics, went one step further. He speculated about a “being whose faculties are 

so sharpened that he can follow every molecule in its course”.   

 

The “Intellect” and the “Being” are now known as the two “demons” of Laplace and 

Maxwell’s two “thought experiments”. In a nutshell they highlight the statistical essence of 

certainty and determinism in nature: the irreversibility of history and the metaphor “the 

arrow of time” go hand in hand.  

 

Had they existed, and were able to see past and future with zero uncertainty, the two 

“demons” would have had to store and update an impossible amount of information. Roger 

Penrose, the physicist, did calculate an approximate number for “intelligent creation”, or a 

totally deterministic world.3 As all information must be stored physically, and updated with 

the expenditure of energy, nature refuses to oblige the demons. The relationship between 

information and energy, were beautifully demonstrated by experiments not long ago.4  

 

Given the impressive data handling capabilities of modern computers, could digital or 

information technology perform any better than the two demons? Proponents of big data, 

artificial intelligence (AI), and machine learning, seem to believe they can: their message to 

the rest of the world is that “Correlation supersedes causation”, and the “approach to 

science - hypothesize, model, test - is becoming obsolete”.5 

 

This implies that practical solutions to complex problems, including societal ones at the 

interface of science and society, are best looked for by collecting data, and leaving the rest 

to AI, machine learning etc., with no need for a “cause and effect” explanatory model, or a 

willingness to learn from history. This is an absurd and motivated claim. The following two 

illustrative examples make the absurdity clear. The first is a recent one from the frontiers of 

physics, while the second is a very old one and also the first epidemiological study.  
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The Higgs particle, a critical component of the “standard model of particle physics’’ was 

predicted about sixty years ago.2 Its existence was experimentally proven in 2012. The 

experiment, a massive exercise at CERN, Geneva, generated a huge amount of data, 

roughly about 60 times the entire amount of data produced by all the computers and IT 

devices in the world. Of this only about 0.00001 percent was significant and the rest was 

noise. Without the predictive model, looking for random correlations in the huge amount of 

data would have gone nowhere.  

 

The second example is the first systematic study of a plague epidemic in London. John 

Graunt, a 17th century tradesman of London, searched for the hidden patterns in the 

previously recorded mortality data.6  Graunt showed outstanding foresight in his cautious 

approach about the quality of the data available to him. His search led him to publish the 

first “life table”, a systematic arrangement of life expectancy data. Life tables have now 

become the central profit-making innovations of all life insurance industries.    

 

Graunt however got the mechanism for the spread of the disease wrong. He had to interpret 

the data by using the models prevalent at that time. This was more than 200 years before 

Pasteurization, or the pathogen that causes plague, was discovered. There were two 

explanatory models at that time: the “foul air” and the “person to person contact” models. 

Correlating the fluctuating weather with the fluctuating number of deaths, Graunt opted for 

the “foul air” model.7 Even if he had a trillion times more data, it would not have helped 

him to identify rats as the carriers of the pathogens, or offer a vaccine. 

 

These two examples, and there are plenty more, show that a model must exist before a 

correlation could be claimed to be meaningful, or relevant to the solution of an urgent 

problem. If a major inconsistency is observed between the model and the data, then more 

data is collected. If the inconsistency refuses to go away, then the old model gets replaced 

by a new one. Thomas Kuhn famously called this process a “paradigm shift” in science.  

 

Emphasizing the importance of the explanatory model in science, or social science, in no 

way underestimates the importance of good data: to hide the fact that in an avalanche of 

‘big data’, bad data hides good data, does.  To call the “hypothesize, model, test” approach 
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“obsolete”, or to say “I don’t even know why we study history…what already happened 

doesn’t really matter”, conceals an ideology.8 It is the ideology of making quick profit from 

personal data. Whether such profit making is legal or ethical does not matter as long as the 

regulators are asleep at their job. This in short is the ideology of commodification of 

personal data. 

  

It was a company called Simulmatics Corporations which started the process of computer 

based data commodification more than sixty years’ ago9 but today’s protagonists of AI, 

“Big data” etc., deliberately ignore these historical origins. The reason for their indifference 

to history is obvious.  Simulmatics helped Kennedy win the closely fought US presidential 

election in 1960 by a wafer-thin margin. More than half a century later in 2016, Facebook 

and Cambridge Analytica did the same for Donald Trump: a perfect example of history 

repeating itself as a farce.  

 

The leakage of the Facebook data was not accidental but deliberate, and for profit. Last 

year again, the personal data of 533 million Facebook users in more than 106 countries, 

was found to be freely available online.10  Without such data leaks, there would be no 

market for hacking tools such as Pegasus. With many governments as clients, economies in 

shambles, and authoritarianism on the rise, the global “hackers for hire” industry is on a 

march towards more data commodification.11 

 

Powerful computers, capable of doing complicated mathematics, were the innovations of 

the 1960s. Digital technology and the internet, the next major innovations, came a few 

decades later. This was around the same time that the former Soviet Union (USSR) 

disintegrated. The opportunity of a vast global market was quickly seized by the Digital-

Financial Complex (DFC), which drove the data commodification process relentlessly with 

no opposition, and with the full cooperation of politicians.  

 

Digital technology increased the reach and speed of global asset management companies 

enormously. The finance companies that managed global assets, in turn ensured that the 

markets for data grew, and remained immensely profitable for the IT and the finance 
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companies. Aladdin, the most extensive data repository cum analysis system of today’s 

world is owned and sold by BlackRock, the largest asset management company.  

 

The total stock market value of Apple, Alphabet, Amazon, Microsoft, and Facebook, is 

currently estimated to be about $9.1 trillion. The financial asset management companies 

BlackRock, Vanguard, Fidelity and State Street, manage a total asset of approximately 

$22.6 trillion.12, 13 Apart from a combined financial power that dwarfs the GDP of any 

sovereign country, DFC  also has complete control over the storage, analysis, and flow of 

data, making it the single most powerful entity in today’s world – a world struggling with 

unprecedented economic inequalities, a pandemic, looming climate change, and the rise of 

authoritarianism.  

 

Science does not have a model to predict how people will react to a crisis of this 

magnitude. History however shows periodicity and has a habit of repeating itself. In the 

past, the commodification of labour, land, and money, eventually resulted in what has been 

called “The age of extremes”.14, 15  Between 1914 to 1945, there were two world wars, a 

pandemic, two revolutions, and finally the use of the nuclear weapon. To paraphrase Marx, 

(wo)men made history under inherited circumstances rather than of their own free will.  

 

In the first twenty years of this century too, there have been multiple wars, several violent 

uprisings, and finally a pandemic comparable in scale to that of the last century. The AI 

based cold war is already upon us and is going to turn uglier in the future.16, 17   It will not 

be a stretch of imagination to say that history if not repeating itself as a tragedy  as yet, is 

sending signals that it may soon do so.  

 

References 

 

1. “Quark and the Jaguar” by Murray Gell-Mann, W.H. Freeman and Company, New 

York, 1994. 

2. “Scale” by Geoffrey West, Weidenfeld & Nicolson, London, 2018. 

3. “The emperor’s new mind” by Roger Penrose, Oxford University Press, 1989, p 445. 



6 | P a g e  

 

4. Shoichi Toyabe , Takahiro Sagawa , Masahito Ueda, Eiro Muneyuki and Masaki Sano, 

Nature Physics, 2010, 6, 988; Charles Bennett and Benjamin Schumacher, Nikkei Science, 

2011, August. 

5. Chris Anderson in “Wired”, 2008, as quoted in reference 2, p 442. 

6. Kenneth Rothman, Lancet, 1996, 347, 37. 

7. “The drunkard’s walk” by Leonard Mlodinow, Vintage books, 2008. 

8. Anthony Levandowski formerly of Google, Uber, and Waymo as quoted in reference 9. 

9. Jill Lepore, 48 | Nature | Vol 585 | 17 September 2020. 

10. https://www.technologyreview.com/2021/04/07/1021892/facebook-data-leak/ 

11. Facebook says 50,000 users were targeted by cyber mercenary firms in 2021 | MIT 

Technology Review.  

12. Here are 9 fascinating facts to know about BlackRock, the world's largest asset 

manager | Business Insider India. 

13. Speech by economist Ernst Wolff: "The next world financial crisis - a huge opportunity 

for humanity?" - held at the Summer WEFF in Davos on 21.08.2021. 

14. “The age of extremes” by Eric Hobsbawm, Abacus, 1994. 

15. “The great transformation” by Karl Polanyi, Beacon press, 2001. 

16. Denise Garcia, Nature | Vol 593 | 13 May 2021 | 169.  

17. HTTPS://WWW.WIRED.COM/STORY/GROUP-PUSHED-AI-US-SECURITY-BOOSTED-TECH/ 

https://www.technologyreview.com/2021/04/07/1021892/facebook-data-leak/
https://www.technologyreview.com/2021/12/16/1042652/facebook-says-50000-users-were-targeted-by-cyber-mercenary-firms-in-2021/?mc_cid=dfa96ece39&mc_eid=2183883514
https://www.technologyreview.com/2021/12/16/1042652/facebook-says-50000-users-were-targeted-by-cyber-mercenary-firms-in-2021/?mc_cid=dfa96ece39&mc_eid=2183883514
https://www.businessinsider.in/finance/news/here-are-9-fascinating-facts-to-know-about-blackrock-the-worlds-largest-asset-manager-popping-up-in-the-biden-administration/articleshow/79569493.cms
https://www.businessinsider.in/finance/news/here-are-9-fascinating-facts-to-know-about-blackrock-the-worlds-largest-asset-manager-popping-up-in-the-biden-administration/articleshow/79569493.cms
https://www.wired.com/story/group-pushed-ai-us-security-boosted-tech/



