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I see human yearning

for certainty. 
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WHAT QUESTIONS YOU YEARN MORE CERTAINTY FOR??
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SOURCES DATASET

STATS

CORRELATIONS

ANOMALITIES

ASSOCIATIONS

DECISION TREES

CLUSTERS

REGRESSION



Data and Knowledge, “go together like a horse and carriage”…
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Data and Knowledge, “go together like a horse and carriage”…

…but who pulls whom?

You need knowledge 

to capture good 

data! 

You need data to 

create new 

knowledge!



Once upon a time…
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One hundred years ago someone could have really 

imagined that in the year 2000 we would learn, 

acquire new knowledge connected to a “book 

processor”  

It was the telegraph era, 

of the Victorian Internet.
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Once upon a time…



15

Today
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Today

Are we today so far from those ideas?

The wires are just invisible now…



Data and Knowledge

The point is not the wires or what 

travels on them (data) but how those 

books had been written, and how they 

are read (knowledge is a process)
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The point is not the wires or what 

travels on them (data) but how those 

books had been written, and how they 

are read (knowledge is a process)



They have been always written this way!
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The most of what can be input of any smart algorithm IS what practitioners jot in it.

They have been always written this way!
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The most of what can be input of any smart algorithm IS what practitioners jot in it.

In their memos, forms, diaries, log books, reports, …

They have been always written this way!



An oft-cited metaphor runs that only 

20% of data are structured. 

The rest 80% is unstructured.



This is but BIG data!

IT people dread unstructured data, their 

tools can find it stodgy.



This is but BIG data!

IT people dread unstructured data, their 

tools can find it stodgy.



Conversely, many 

practitioners are 

used to it.

Like water for 

fish.



The entire drug development process 

is conceptualized and executed on the 

basis of past records, namely, clinical 

trial data, electronic healthcare 

records, and medical test results...



I could have told you about what big data means for IT people…



I could have told you about what big data means for IT people…

Like that it is estimated a typical large hospital in 2015 generated ~600 TB of data per 

year, more or less 40 times the textual content of the US Library of Congress…
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Rather than trivia, I prefer to refer you to the 

concept of datification, that is making any relevant 

phenomenon measurable, and any content to be 

managed, processed, searchable, visualized…
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if you don’t datafy it, 

you cannot …



if you don’t datafy it, 

you cannot discover

lots of interesting patterns!



Say it again, machine learning?



YX

It’s like 

mapping 

some picture 

(X) 

to a single 

label (Y)



YX

Every X 

picture is 

mapped into 

one single Y. 

(this is a 

function)



YX YX

X and Y are 

values along 

some 

dimension.
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f(X) = Y

YX

Machine learning is 

about machines 

finding a more and 

more accurate 

mapping between 

many Xs and your Y 

of  interest.



f(X) = Y

YX





Source: So Just What Is “Big Data”? James E. Tcheng, March 2015 (ACC'15)
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Source: So Just What Is “Big Data”? James E. Tcheng, March 2015 (ACC'15)

I co-chaired a workshop at AVI 2016 on 

"Valuable visualization of healthcare information: 

from the quantified self data to conversations"



Source: So Just What Is “Big Data”? James E. Tcheng, March 2015 (ACC'15)

DO NOT NEGLECT HUMAN DATA

INTERACTION, 

THE LAST-MILE OF VALUE PRODUCTION

FROM BIG DATA THROUGH SMART IT!!



Like in the Magdeburg experiment, big data and machine learning in 

healthcare research…



…are both an opportunity and a threat to the pharma practitioner. 

Like in the Magdeburg experiment, big data and machine learning in 

healthcare research…



➢ Datification of the work;

➢ Hypercoding in records;

➢ Loss of context;

➢ Increase in data work; 

➢ Information overload;

➢ Deskilling;

➢ Overdependence on 

technology;

➢ Unanticipated cons…



➢ Integration of 

conversations (emails, 

instant messaging);

➢ Faster retrieval of 

literature evidences;

➢ Predictive models.

➢ Trend detection in 

population;

➢ Deemphasis of medical 

coding;

➢ Use of real-world data 

to detect patients value 

and preferences

➢ Unanticipated pros…
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AI VS. IA



Have you ever read a paper where the 

comparison regards accuracy of the 

human deciosion maker with and 

without the ML aid?

AI VS. IA



AI VS. IA

The collective imaginary regards 

Artificial Intelligence (AI) against us, it’s 

not human Intelligence Augmentation 

(IA) thanks to the machines.

Have you ever read a paper where the 

comparison regards accuracy of the 

human deciosion maker with and 

without the ML aid?



AI VS. IA

Toh, M. (2017, 03/02) Google and IBM: We Want Artificial 

Intelligence to Help You, Not Replace You. Fortune. URL: 

http://fortune.com/2017/03/02/google-ibm-artificial-intelligence/. 

Last Accessed on 04/02/2017. Archived at: 

http://archive.is/FLoMO



AI VS. IA

IBM  advertisement, december 1951

THE AMBIGUITY OF THE TERM “EXTRA”



THE IDEA OF A NEW CENTAUR: A MAN-MACHINE DECISION MAKER AND PRACTITIONER.
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THE IDEA OF A NEW CENTAUR: A MAN-MACHINE DECISION MAKER AND PRACTITIONER.

BUTYOU NEED TO FEED THE HORSE!

WITH DATA!



BUTYOU NEED TO FEED THE HORSE

TO DIGITIZE OR NOT TO DIGITIZE?



BUTYOU NEED TO FEED THE HORSETHANKS!

Any comment please write me a message on ResearchGate, Linkedin or email: cabitza @ disco.unimib.it 

TO DIGITIZE OR NOT TO DIGITIZE?
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