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I will present the results of this paper (published in 2018) 

on the role of talent and luck in getting success in life and science 

Results are related to science funding, but also on equity and inclusion  
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1. Is chance important  in scientific discoveries? 

2. What is the role of  luck / randomness  in our life? 

3. Are the most successful people also the most talented ones?  

4. What can we do to improve the efficiency of  science and  
society?

Motivations and introduction 
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In Science there is a well-known phenomenon  
called  

“Serendipity” 

i.e. discovery by chance * 

Of course one must  be a  
smart and talented scientist  

to recognize and exploit 
a lucky opportunity !

* The Oxford English Dictionary defines it, as “the faculty of making happy and unexpected 
discoveries by accident,”



5

Serendipity, i.e. discovery by chance: a few examples

In 1928 Alexander Fleming  discovered  Penicilin  by chance …
because he forgot to close a window  of his lab before going on 
vacation: during his absence one of his staphylococcus culture 
plates was  contaminated by a Penicillium mold spore that 
weakened and killed  the bacteria on the Petri dish

In 1945 he got the Nobel prize in Medicine for this 
discovery together with Chain and Florey 
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Actually Alexander Fleming  was lucky twice… or better someone before 
him was not so lucky …

In fact 35 years before Fleming discovery, the young Italian doctor Vincenzo 
Tiberio  discovered  also Penicilin  by chance …

But Tiberio was a young doctor living in Naples. His research in the faculty 
aroused little interest and only in 1895, after graduation, he published his 
research "On the extracts of some molds" on the Italian journal “Annali di 
Igiene sperimentale” …. Nobody paid attention to Tiberio’s paper and he was  
soon  forgotten ! 
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Serendipity, i.e. discovery by chance: a few examples

In 1964, while working at a new type of antenna, 
the Horn Antenna, at the Bell’s Labs, Arno 
Penzias and Robert Wilson discovered by chance 
the cosmic microwave background radiation 
that permeates the universe after the Big Bang

They got the Nobel Prize for Physics  in 1978 
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Serendipity, is also related to the difficulties in predicting the impact 
and the applications of an idea, of an invention  or of a discovery 

In 1989, while he was working at Cern, Tim Bernes-Lee invented the WWW 
protocol for linking documents and exchanging data more easily among Cern 
scientists all over the world.  

No one could  imagine at that time that, by chance,  it would have become so 
popular among common people:  today almost everyone use it for everything !

He got the A.M. Turing Award in 2016

3.19 billion people use  internet today,
i.e. around 57 % of total world population, 
excluding children !!
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Chance is important also for publishing your best paper: your top 
article can occur at any time, even at the end of your career !

see Fortunato et al., Science 359, 1007 (2018) 

(A) Publication record of three Nobel 
laureates in physics. The horizontal axis 
indicates the number of years after a 
laureate’s first publication, each circle 
corresponds to a research paper. The 
height of the circle represents the paper’s 
impact, quantified by C10, the number of 
citations after 10 years. The highest-
impact paper of a laureate is denoted 
with an orange circle.

(B) Histogram of the occurrence of the 
highest-impact paper in a scientist’s 
sequence of publications, calculated for 
10,000 scientists. The flatness of the 
histogram indicates that the highest-
impact work can be, with the same 
probability, anywhere in the sequence of 
papers published by a scientist. 
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➤ Is it possible to be successful without luck or talent ?  

➤ Is it easy to recognize talent ? 

➤ Are the most successful/famous people also the most talented ones ? 

So luck/randomness/chance is important, but…
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J.K. ROWLING
She is the famous author of the Henry Potter saga and according to 
Forbes among the richest persons in UK. Her books have won multiple 
awards, and sold more than 400 million copies. 

After her divorce, she began a teacher training course in 1995 in Edinburg and 
she mainly lived on state benefits. She wrote in many cafés, wherever she 
could get her small daughter Jessica to fall asleep.   

In 1995 she  finished her manuscript  Harry Potter and the Philosopher's Stone. 
The book was submitted to twelve publishing houses, all of which 
rejected the manuscript!! 

In 1996 the book was finally accepted  by editor Barry Cunningham from 
Bloomsbury, a publishing house in London. 

The decision to publish Rowling's book owes much to Alice Newton, the 
eight-year-old daughter of Bloomsbury's chairman, who was given the 
first chapter to review by her father and immediately demanded the next.  

In 2017 she was named the most highly paid author in the world with 
earnings of £72 million ($95 million) a year by Forbes magazine.

https://en.wikipedia.org/wiki/Harry_Potter_and_the_Philosopher%27s_Stone
https://en.wikipedia.org/wiki/Bloomsbury_Publishing
https://en.wikipedia.org/wiki/Forbes
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J.K. ROWLING
After this huge success, in 2013 
she published another book,  

“the Cuckoo’s calling”, with a 
pseudonym.  

 The book  didn’t sell until she 
revealed to be the real author and 
then it was a success ! 
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HOW GOOD ARE WE IN RECOGNIZING  TALENT? 

This is an interesting experiment  

which shows how much the  

environment influences our  

judgements 

In the 2007 exper iment by the 
Washington Post, premier violinist and 
Grammy-winning musician, Joshua Bell, 
using his violin worth $3.5 million, 
played six of the most intricate pieces 
ever written for violin in the Washington 
D.C. metro station. Two days prior he 
had sold out a theater in Boston where a 
seat on average cost $100. However, in 
the 45 minutes Bell played his violin, one 
thousand people came within close 
proximity of him with only seven 
stopping to listen.
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Names are important 

If your name is easy to pronounce,  

people will favour you more
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Names are important 

If your surname starts with the first letters of the  

alphabet, it is more likely to get a tenured position 
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Luck / randomness / chance is important, also 
in our every day life 

a car accident, a disease or a heritage  

can occur  to everyone in any moment 

changing our life  completely ! 



…using health records from 69 countries, they conclude that 66 percent of cancer-
causing genetic mutations arise from the “bad luck” of a healthy, dividing cell 
making a random mistake when it copies its DNA. 
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Random factors (bad luck) in cellular replications can cause 
a cancer even if one follows the best rules to avoid it

Tomasetti et al., Science 355, 1330–1334 (2017) 24 March 2017 
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In our study  
we started from two well-known facts 



Wechsler, David (1939). The Measurement of Adult Intelligence. Baltimore (MD): Williams & 
Kaufman, Alan S.; Lichtenberger, Elizabeth (2006). Assessing Adolescent and Adult Intelligence (3rd ed.). Hoboken (NJ): 
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It is well known that the  distribution of  IQ  (intelligence quotient) 
has a  Gaussian (normal) shape

The term IQ test actually refers to  a number of different standardized  tests designed to 
measure human intelligence. These tests focus on non-specific knowledge and skills, rather 
than facts and calculations. For example, most IQ tests include visual-based and verbal-based 
questions that highlight reasoning skills, rationality, mathematics, spatial skills, problem-solving, 
pattern recognition, retention and memory, multi-tasking, and logic. This broad scope of 
examination is intended to exclude or disadvantage as few test-takers as possible.

1st fact  

https://en.wikipedia.org/wiki/Alan_S._Kaufman
https://en.wikipedia.org/wiki/David_Wechsler


Vilfredo Federico Damaso Pareto, born in Italy in 1848, was a famous economist. 
He noticed that 20% of the pea plants in his garden generated 80% of the healthy pea pods. 
This observation caused him to think about uneven distribution. He thought about wealth and 
discovered in 1906 that 80% of the land in Italy was owned by just 20% of the population. He 
investigated different industries and found that 80% of production typically came from just 
20% of the companies.   

The Pareto law is an illustration of a "power law" relationship, which also occurs in phenomena 
such as  forest fires, avalanches, earthquakes and other natural phenomena close to criticality
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The  distribution of  wealth:  Pareto law or 80:20 rule 
2nd fact  

https://en.wikipedia.org/wiki/Power_law
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Our Talent vs Luck  model 

• Working life period of 40 years

• 1000 agents considered  and uniformly distributed in a square 
lattice

• Agents have a normal (Gaussian) distribution of talent 

• Agents during their life period can encounter lucky (green 
points) or unlucky events  (red points)  uniformly distributed 
and with equal probability of occurrence

• Check of lucky or unlucky event occurrence every 6   
months

• All agents have the same initial capital of 10 units 
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Dynamics of the  model 

1. A lucky event intercepts the position of agent Ak: this means that a 
lucky event has occurred during the last six month; as a consequence, 
agent Ak doubles her capital/success with a probability proportional to 
her talent Tk. 

It will be       Ck(t) = 2Ck(t − 1)         only if rand[0,1] < Tk, 

i.e. if the agent is smart enough to profit from her luck. 

2. An unlucky event intercepts the position of agent Ak: this means that 
an unlucky event has occurred during the last six month; as a 
consequence, agent Ak halves her capital/success, i.e. 

     Ck(t) = Ck(t − 1)/2
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 Talent vs Luck  (TvL) model

N = 1000 individuals (agents), with 
d i f f e r e n t d e g r e e s o f t a l e n t 
(intelligence, skills, endurance, etc.), 
are randomly located in fixed 
positions within a square world. 

During each simulation, which 
covers 40 years, they are exposed to 
a certain number NE of lucky (green 
circles) and unlucky (red circles) 
events, which move across the world 
following random trajectories 
(random walks).
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Normal distribution of talent (skill, endurance, hard work, etc)

Normal distribution of talent among  the population with mean mT = 0.6, 
and standard deviation σT = 0.1 

The values mT ± σT are indicated by two dotted vertical lines 

This distribution does not change during the simulation
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First Results 

The most successful individuals are not the most talented ones, but those 
with an  average talent !
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Results averaged over 100 runs 
Panel (a): Distribution of the final capital/
success,  averaged over 100 runs for a 
population with different random initial 
conditions. The distribution can be well fitted 
with a power-law curve with a slope −1.33. 

Panel (b): The final capital of the most 
successful individuals in each of the 100 runs is 
reported as function of their talent. 

Agents  with a medium-high talent result to be, 
on average, more successful than people with 
low or medium-low talent.

Very often the most successful individual is a 
moderately gifted agent and only rarely the most 
talented one !
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Distribution of most successful agents  

The most successful individuals over 10000 
runs are almost never the most talented ones ! 
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if we use Success/Capital as a proxy for Talent , 
we risk to give funds, rewards, honors, etc.

 
NOT  to the most talented individuals,

 
BUT to the luckiest ones  (“naive meritocracy”)

So there is a  Big   Problem : 
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Is it possible to distribute funds periodically in order
 

to give another possibility to the most talented agents
 

to be able to emerge and be successful?

Question



Enorm = Eff / Emax

Funds distributed every 5 
years

Best strategies

Worst strategies
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Eff  = Increment of talented people (T>0.7) with respect to the no funding case 

Total given funding 
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Best strategies to distribute new funds to agents
PT= Percentange of talented 
people  (T>0.7) with a 
final capital greater than the 
initial one

P * T = Pe r c e n t a n g e o f 
talented people  (T>0.7) 
with a final capital greater 
than the initial one with 
respect to the case of no 
funding PT0

Funding strategy table with the efficiency index Enorm (averaged over 100 runs) 

in decreasing order and for different total capital distributed FT  

The egalitarian and the random strategies are the most efficient ones!

funds given every five years
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Best strategies to distribute funds to agents

Funding strategy table with a fixed quantity of funds FT=80000 units

Also in this case the egalitarian strategy  and the random one  

are at the top of the ranking!
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Giving funds and resources to those most successful in the past , “naive 
meritocracy”, is not only unfair (since these are often only the most lucky 
ones), but it does not pay in terms of further success and innovation  
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Encouraging diVeRsity instead of  Excellence or Conformism  produces a better research !
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On the other hand, it has 
recently been realized that, 
notwithstanding the huge 
proliferation of publications,  
there are several indications of 
conformity…and decline of 
disruptiveness in Science in the 
last decades 

(See Nature paper January 
2023)
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Recently the suggestion  to give funds by using  a random selection of projects with a 
minimum level of  quality prerequisites has been advanced by several parts !
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Recently the suggestion  to give funds by using  a random selection of projects with a 
minimum level of  prerequisites has been advanced by several parts !
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Recently the suggestion  to give funds by using  a random selection of projects with a 
minimum level of  prerequisites has been advanced by several parts !
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Conclusions

➤ I have presented a simple toy model which is able to reproduce 
several stylised facts about the role of lucky events in order to 
reach success in life and science.  

➤ The model shows that  the most talented people are rarely  the most 
successful, the latter  being usually those with an average talent 

➤ Risks of “naive meritocracy” ! 

➤ By adopting funding strategies that give new opportunities to 
everybody, instead of rewarding only those who were the most 
successful in the past,  it is possible to foster both the 
emergence of the most talented ones and  more innovative ideas   
with a benefit for the single individuals, but also for science 
progress and for the entire society



40

One last point:   In order to have a beautiful garden… 
                                                 

…or to give water to all 
the  plants?

…is it better to water 
only a few beaut i fu l 
(excellent) plants…

I think you know the answer ! 



So now and then, it is better to give a chance also to  
apparently out-of-the box ideas… they may not be so crazy 
after all.   
Science funding  has to risk in order to foster  innovation !!

Someone once said…
”He did not know he could not do it,  but  he did it and he 

succeeded  !!”

At the beginning of 1900 A few decades later…
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Social media 

This study was very lucky …and it got a great and unexpected  amount of attention 
among scientists and  social media since it was posted online as a preprint in 2018
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Ig Nobel prize for Economics 2022
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You can find more info on this project at following  link:
http://www.andrea-rapisarda.it/talent-vs-luck

http://www.andrea-rapisarda.it/talent-vs-luck
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Thanks for your attention and …


