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

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

Results are related to science funding, but also on equity and inclusion
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The: largely dominanr meritnerntic pamadigm of highly compestitive Western cultures is roatad on the helief that success is mainly due, if not
asclusively, o porsanal qualibes such as Lelent, intelh genee. skalls, smariness, slions, willlulness, hand wirk or niak aking, Somatimes, we ane
willing to sdioit that o certaan Jegree of luck could dlso play o role i achieving significant success. Bul, s s matter of [aet, it is rather common
o undersstimate the irrpart.ancc of extamnl Farces in indivicdual successful srocies. Tt is very well known that imcifig-:lmc {or, mare in 5¢ncrnl.
tdewrt unch peeraonul guzlities) exhibals 2 Guussion distribution nimeng the pepaluben, whereas the distributen ol wealth — ollen considened as n
proxy ol success — lollows ypacally o power law (Parcto Law), with @ lange maporily of pour people snd @ very sanall number ol billzonaices.
Such a discrepancy between a Normal distribution of inputs, with a typical scole (dhe average talear or intelligence], and the scale-invariant
distribatian of aurputs, suggests thar some hidden ingredient is ar work hehind the ccenes. Tn this paper, we cugpesr that cuch an ingredient is jaer
rundeconess. In pertivular, vur sunple apent-based model sbows thal, il 2l s roe thal soowe degree of talenl is neassary W be successlul o life,
almost never the most talented people reach the highest peaks of success. being overtaken by averagely talentad buc sensibly lnckier individuals.
As for ac we know, rhis caunterinmitive resulr — althomgh implicitly suggested hetween rhe lings in a vast literntare — is quantified here far the
lirst tianes. [0 shieds new bght an the el echiveness of assessing meal om the fasis of e reached level ol success and urslerhmes the risks ol
distibuling excessive bonuors vr resources o people who, at e end of Gus day, coukl have been simnply luckser than olbers. We also compre
several policy hypotheses ta chaw the macr efficient srratepies for public fanding of research, aiming to improve merirecracy, diversity nf ideas

and innpvation
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Motivations and introduction

1. Ischance 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?



In Science there is a well-known phenomenon
called

“Serendipity”

l.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,”



Serendipity, 1.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 ltalian 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 ltalian journal “Annali di
lgiene sperimentale” .... Nobody paid attention to Tiberio’s paper and he was
soon forgotten !



Serendipity, 1.e. discovery by chance: a few examples

Robert Woodrow Wilson and Arno Penzias.
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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



Serendipity, is also related to the difficulties in predicting the impact
and the applications of an idea, of an invention or of a discovery
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3.19 billion people use internet today,
i.e. around 57 % of total world population,

Sir Tm Bemers-Lee invented th: Warld Wide Web in 1989,

excluding children !!

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



Chance is important also for publishing your best paper: your top
article can occur at any time, even at the end of your career !

e ascientist'sh ghestimazact pape- (A) Publication record of three Nobel
- Frank A Wilczek 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-
5 200 28 impact paper of a laureate is denoted
' with an orange circle.

200 Emilio Segré

_ 300 Serge Haroche

(B) Histogram of the occurrence of the

highest-impact paper in a scientist’s

. ' (l sequence of publications, calculated for

Conte o ol VT 10,000 scientists. The flatness of the

iaﬁme inyea?g 3 histogram indicates that the highest-

impact work can be, with the same

probability, anywhere in the sequence of
papers published by a scientist.

h)
o 200
(5}

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




So luck/randomness/chance is important, but...

» |s it possible to be successful without luck or talent ?

» [s it easy to recognize talent ?

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



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

J.K. ROWLING

After this huge success, in 2013
she published another book,

I TATICNS FVFNTS VIDEQS FOR HIRF A OG CORTALT

“the Cuckoo’s calling”, with a

pseudonym.
A book JK Rowling published under a pseudonym sold badly
until her identity was revealed henks for stopalrg 3y, I The book didn’t sell until she
o— revealed to be the real author and
then it was a success !

Rowling Published This Spring Quletly As "Robert Galbralth”

JK Rowing has confessea |

rigrreniary Vinling
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HOW GOOD ARE WE IN RECOGNIZING TALENT?

= ySurmind

This is an interesting experiment

il yiolinist inthe Subway: Proof that We Look iTittan by Kt Sanchez .
Ed vithout Really Seeing S  which shows how much the

4 minuses

E The Washington Pnst conducted &n experiment to find out if people 2re capeble of

recognizing heauty aut af context. Unfortunately, thelr experiment proved that mast

environment influences our

penpe are ablivious to heauty that dnesn't fit inta their reutines, even a world-famous
vinlinist playing a frea concest in the sunway.

judgements

In the 2007 experiment 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.

The violinist in Lhe sulway was a social experiment Lthal proved that people often Tnok
withoul really seeing what’s in front of them. [ happened the Drest ime in 2007, and
aFain seven yearz larer. The pratagonist? World -famous vinlinist Joshna liell. 'The

eeporiment seems w prove that Tiuman heings are greac atignoring heauly.

‘The Washington Pest orranized the axperiment tn ansvier a simple questinn: iz beanty
capahle ol capturing peaple’s attention i it's presenced inan evervday enntext at an

inapprapriate Lime? Tn other wiords, are people able 1o recngnize
| | ' | 14

The resulis of the experiment showed that people lock witheut really seeing and hear
withoul really listening. Mayhe we put Loo much slack inlo appearances or we're so
engronssed inour oven thoughts thal we can’c spol The diamands shining amongst The

dead |paves.




Names are important

In a New York University study, researchers found that

people with casicr-to-pronounce names often have higher- .

status positions at work. One of the psychologists. Adam IfyOuT name is e(,lsy 0] pTOnOunce,
Alter, explains 1o Wired, "When we can process a piece of

information more easily, when it's easier (0 comprehend,

we come to like it more." In a further study, Alter also peOple Wlll favour you more
found that companies with simpler names and ticker
symbols tended to perform better in the stock market.

rura’ of Expesimental Soqal Psyckalory 48 (2012) 252-75
Contents lists available at SciVerse ScianceDinecs
Journal of Experimental Social Psychology

journal homepage: www.elsavier.com/locate/jesp

Report
The name-pronunciation effect: Why people like Mr. Smith more than Mr. Colquhoun

Simon M. Laham *¥, Peter Koval P, Adam L. Alter ©

Y Universicy of Mefbavrme Sistreho
= Hriversity of evven, Belpium

New Yark Uovvensily, '1SA

ARTICLE INFO ABSTRACT

Araic!s history: Namnas are rich sources of information. They can signal gender, ethnicity, or class; they may connote person-
Receivad 12 June 2071 ality characteristics ranging from warmth and cheerfulness to morality. But namcs also differ in a much more
. . - JOp. ass ) . . ' . a ' . ]
Someone named Jane is easy to like. Revsed 10 Novenbe: 2011 . fundamentel way: somee ere simply casicr W pronounoe en others, Five stodies provide evidenoe for L
Available cadine O December 2011 e I . . -
mueime-pronunaadion gliec casy-lo-pronuurce ndmes (end tier bearers) are judged more positvely Lhan
difbcult-to-pronounce names. Studies 1-3 demonstrate that people form more peositive impreszians of
o nr SLINC® N2 € Hi e AN r -0t [ 1y 4 hinde . v sl r ol
Name proundation effect easy m—,,.cr.cul:h lml‘llt: lhay. of difficult<to-pronounce l.d.tlt.':. '..lu'u thinds thes etfect y_'cr..:rcl zable ta
Muency ingroup tangets. Study 5 highlights an important rezl-world implication of the name-pronunciat:on effect:
mnression formation people with easier-to-pronounce surnames cocupy highar status positions in law Erms. Thes2 effects obtain
independent of name length, unusualness, typicality, foreiznness, and orthographic regularity. This work
demonstrates the petency of proceszing fluency in the information rich coatext of :mpression formation
W 200 1 Elsevier [ Al rights jesered,

Kepwwerds:




Names are important

Jovrniens of Feonoreis I'r'n‘ln rros—Vidume 20, Nuwabor 1—Win'er S00G—Pagec 175188

What's in a Surname? The Effects of If your surname starts with the first letters of the

Surname Initials on Academic Success

alphabet, it is more likely to get a tenured position

Liran Enav and Leeat Yariv

here is abundant rescarch identifving exwmal characteristies (moe, gon-
der. adolescent height) that affect labor narket ontcomes: for recent
comnbutons, sce Dormand and Mullaina han (2004) and Pasico, Postle

waite and Silvervan [(2004) . In this paper, we focus an the effects of sormame

Inichs on prni«-uh)n.nl ourcomes In the academic labor markert for economists,

We heain onr analvas with data ooy fBacaltv in all top B 1S econamics

Cumulative Distributions of Surname Initials in Economics by Tenure Status

S;uuph_': All fac .lll.\ in top Hecon H;unlr'c-i All fac ulty in Lop 10 econ
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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 !



Random factors (bad luck) in cellular replications can cause
a cancer even if one follows the best rules to avoid it

RESEARCH Tomasetti et al., Science 355, 1330-1334 (2017) 24 March 2017

CANCER ETIOLOGY

Stem cell divisions, somatic
mutations, cancer etiology, and
cancer prevention

Cristian Tomasettl,"** Tn IL* Rert Vogelstein™'

Cancers are causad by mutations that may be inherited, induced by environmental
factors, or result from DNA replication arrors (R). We studied the relationship between
the number of normal stem cell divisions and the risk of 17 cancer types in 69 countries
throughout the world. The data revealed a strong correlation {(median = 0.80) between
cancer Incidence and normal stem cell divisions in all ccuntries, regardless of their
environment. The major rele of R mutations in cancer eticlogy was supported by an
independent approach, based solely on cancer genome sequencing and epidemiological
data. which suggested that R mutations are responsible for two-thirds of the mutations
in human cancers. All of these results are consistent with epidemiological estimates of the
fraction of cancers that can be prevented by changes in the enwirenment. Moreover, they
accentuate the importance of early detection and intervention to reduce deaths from the
many cancers arising from unavoidable R mutations.

...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.




In our study

we started from two well-known facts



Ist fact

It is well known that the distribution of 1Q (intelligence quotient)
has a Gaussian (normal) shape

About 68% of people
fall in this range within
15 points of 100

About 95% of people

fall in this range within

30 points of 100

Less than 2% Less than 2%
of people fall in of people fall in

Number of scores

this range this range
\ < 95% /
M 2:)/01 ] 3.50/0 1 340/(' 1 34% 1 1 3.5% 12% "

/0 85 100 115 130

Wechsler intelligence score

The term 1Q 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 1Q tests include visual-based and verbal-based
guestions 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.

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):



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

2nd fact
The distribution of wealth: Pareto law or 80:20 rule

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

10’

Gibbzlognormal

kg cumulsve (et s of ol be)

ncome N housand JPY Income n Suro

Tte graph at left shaows haw 9% of a population follows a leg-narmal waalth distributon, while the richast 10% veers offin a
1al following a Pareto power leaw distribution. Examples of this model witnh datz from different countries are shown at right
Credit. Chatterjee, et gl



https://en.wikipedia.org/wiki/Power_law

Our Jalent 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

21



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,

1.e. 1f the agent 1s 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, 1.¢.

Ck(t) =Ck(t-1)/2

22



Talent vs Luck (TvL) model

23

N = 1000 individuals (agents), with
different degrees of talent
(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 N of lucky (green
circles) and (red circles)
events, which move across the world
following random trajectories
(random walks).



Normal distribution of talent (skill, endurance, hard work, etc)

N

number of individuals
8 (%)

[o—
<

L lIlII|I|I||I|“||||||||‘|| ‘Il ‘||I||II|I|II|III----
: 0.7 0.8

0.4 0.5 0.6
talent

o

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

The values mr = oOr are indicated by two dotted vertical lines

This distribution does not change during the simulation

24



First Results

0,001 0,01 0, | 10 1000
capital/success

3000

2500

2000

1500

1000 F

capital/success

SO0

0 : ' . . ‘
0.3 0, ).5 0.6

talent

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

1000 . Panel (a): Distribution of the final capital/
success, averaged over 100 runs for a
population with different random initial
1€D conditions. The distribution can be well fitted
with a power-law curve with a slope —1.33.

1K)

number ol individuals

104K ORI le+09
capital/success

s0000) | | Panel (b): The final capital of the most
' 5 successful individuals in each of the 100 runs is

o 40000 c .
; reported as function of their talent.

o

best capitalisucess

]

*D0U0DD

: | Agents with a medium-high talent result to be,
10000 IRRE on average, more successful than people with
' ' low or medium-low talent.

05
0.2

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

—— Gaussian: m=0.667, stdev=0.09
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The most successful individuals over 10000
runs are almost never the most talented ones !
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So there is a Bi Problem :

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”)

28



Question

s 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?

29



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

Total given funding

NORMALIZED EFFICIENCY INDEX

Funds distributed every 5
years

Worst strategies
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Best strategies to distribute new funds to agents

P =P, Pr Pr= Percentange of talented
T people  (120.7) with a
\ final capital greater than the
initial one
m

P*r= Percentange of
ALL EQUAL 5u 94,40 62,35 talented people  (T>0.7)
25% RANDOM 20u 031 B4,74 52,68 40000 . h . l .t l ¢
025 | DNEIENTRN, /:tht a final capital greater
25% BEST 10u, OTHERSSu 94,82 | 62,77 than the initial one with
25% BEST Su 020 41,08 9,03 10000 respect to the case Of no
25%BEST10u | 012 | 20000 .

25% BEST 1S5u 009 43,51 11,46 30000

25% BEST 20u O 07 44,26 12,21 40000

10% BEST 10u 0,06 34,41 | 2,36 funds given every five years
10% BEST 20u 0,04 34,98 2,93 16000

NO FUNDING 000 | 3205 000 | o

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

in decreasing order and for different total capital distributed FT

egalitarian random most efficient
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Best strategies to distribute funds to agents

FUNDING-TARGET | BEBem | Pr | P7=Pr-Py Fr

ALL EQUAL [E o0 Tl TRea T T SeneRit e s |
50% RANDOM [T T R R (R T
HALF 25%BEST, HALFTOOTHERS| 097 | 9613 | 6567 | 80000 |
25% RANDOM

0% DOV
25% BEST 0,22 45,31 14,85 80000

s o | wm ey | s
A0 FUNOING BT ) ——

Funding strategy table with a fixed quantity of funds Fr=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

OPEN (J ACCESS Freely available online @PI.OS | ONE

Big Science vs. Little Science: How Scientific Impact
Scales with Funding

Jean-Michel Fortin, David J. Currie*

Ot awa-Carleton Institute of RBio ogy. Linversity af Otawas, Ottawa, Ontario, Canada

Abstract

Agencies that fund scientific research must choosea: is it more effective to give large grants to a few elite researchers, or
small grants to many researchers? Large grants would be mare effective only f scientific impact increases as an accelerating
function of grant size. Here, we examine the scientific impact of individual university-based researchers in three disciplines
funded by the Natural Sciences and Engineering Research Council of Canada (NSERC). We considered four indices of
scientific impact: numbers of articles published, numbers of dtations to those articles, the most cited article, and the
number of highly cited articles, each measured over a four-year period. We related these to the amount of NSERC funding
received. Impact is positively, but only weakly, related 1o funding. Researchers who received additional funds from a second
federal granting council, the Canadian Institutes for Health Research, were not more productive than those who received
only NSERC funding. Impact was generally a decelerating function of funding. Impact per dollar was therefore lower for
large grant-holders. This is inconsistent with the hypothesis that larger grants lead to larger discoveries. Further, the impact
of researchers who receivad increases in funding did not predictably increase. We conclude that scientific impact (as
reflected by publications) is only weakly limited by funding. We suggest that funding strategies that target diversity, rather
than “excellence”, are likely to prove to be mare productive.

Citation: Fortin J-M, Currie DJ {2073) Bio Science vs. Litle Science: How Scientific Impact Scales with Fundng PLoS ONE 8(5): €65263. doi:1D.1371/
journal.pone0C65263

Editor: Vincent Lariviére, Universté ce Montréal, Canace

Received February 12, 2013: Accepted Aorl 23, 2013; Published Junz 19, 2013




Encouraging diVeRsity instead of Excellence or Conformism produces a better research !

LS

EDITORIAL - 06 JUNE 2018

Science benefits from diversity

Improving the pticipation of under-vepresented qroups is nat just faiver — ir could produce

hetter research.

L POF vz om
"

RELATED ARTICLES

These labs are
remarkably droerse —
heres why thev're
winning ot science

What does it Lakw
make a0 st Tteton

more dnversa?

Mzking physics mare

inclusive

When will climical
o . . trials fimally reflect
Lab groups, departnents, universities and natonal fanders should diversity?
encourage part:icipation in science from as many sectors of the
wcpulabon as possibles IUs Le nght taog to do = both morlly and to
wlp build a sustainable future for rescarch that trely represents

EOCIELY. Serength o diversity
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D ENCE
HAS DECLINED — EVEN
AS PAPERS PROLIFERATE

Ihe proportion of publications that send a field
in a2 new direction has plummeted since the 1940s.

By Max Kealov
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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)



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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Contest models highlight inherent
inefficiencies of scientific funding
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Abstract

Scientific research furding Is allocated largdy through a system of solicitirg and ranxing
compeltitive grant proposa s, |1 these competitiors, the proposals tremselves are nol the
deliverables that the funder secks, but instead are used oy the funcer to screen for the most
oromising research ideas . Consequentlv, some of the funcing program's impact or science
8 scuancared necause applying researchers must spend time writing proposals instead of
deing scence. To what extent 4ces the community’s aggresate nvesiment in proposal
oreparaticn negate the sciertific impact of the furding program? Are there altemative mech
arisms for awarding funds that advance scierce more elfic .ent'y? We use the ecoromic the-
ary of contests to araly ze ~ow efficiently grant proposal competiticns acvarce science, and

cempare the with recent'y cropasec, partially mrdom zed alterratives such as lotteries

we hndthalfhe eﬁnn rexearrwm.vacte ir Ll nllnr roposals

motion pfeshge) the entire progran car actually hamper scientific orogress when N'e rume-
oerof awards s sn‘dl We SLIQ
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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 !

INEE 6T Q%A A Randomiecd Anproacs oo Awarding Crwes | The Sacres Magormo®

:i'heScientist

SAPLORING LIFE, WS PIRING INNOVATION

Q&A: A Randomized Approach to Awarding Grants

Denmark’s Novo Nordisk Foundation says it hopes that adding a
randomization step to its award process will reduce implicit biases in
selection and lead to funding more innavative, impactful research.

Natalia Mesa

;1T"t 1:'_-l (?‘.-'(-'z?

T he Novo Nordisk Foundation, one of the ABOVE

largest private scientific research funders NOVO NORDISK FOUNDATION

in the world. announced last month that it

would begin employing a partial randomization svstem to fund some tvpes of research projects. !
the next three years, the Copenhagen-based funding agency will use a combination of committee
scleetion and a lottery system to choose some of the awardees of its $500,000 Projeet Grants in
ficlds of biomedicine, biotechnolagy, and natural and technieal seiences, as well as its $800,000
Exploratory Interdisciplinary Synergy Grants, Together, these grants comprise roughly 10 percer
the organization’s total research project funding, savs Lene Oddershede, the senior vice presiden
natural and technical sciences at the Novo Nordisk Foundation, who oversees the grant funding
process. She savs she hopes that the partial randomization system will reduce conscious and

unconscious bias in the committee selection process and improve funding inequities.

“I think most researchers want to see that the applications are treated in a fair manner and in a
transparent manner,” says Oddershede. Scientists also want to ensure “that the best research is

funded, of course,” she savs, “but what is best research?”

In Denmark, 90 percent of the funding poes to just 20 percent of researchers, and a similar

concentration exists in many countries. According to recent studies in the United States, for

instance, funding inequilties have increased in the past decade. In 2020, the Lop 1 percent most



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 !

Theinternational journal of science /22 September 2022

nature

The casefor
lotteriesasa
tiebreakerin
researchfunding

Mercfunders should consider usirg
ramduvinizalivn te chowe greantreddpicms
whendcecislons arc tooclescto call

a‘herthiimenth, tre Bntish Academy, the Uritec

i duse'sratlona avedomy ks bunraniiicyam

eocizl eciences, ntroduces an nnovativeprocess

for awarding smal reseachgrants The azad

eny willusetheequivalent ofa latesy to decide
berween fending appiications that ks grani-reviev panels
Coasider 10 be eaal Snother Cntend, suchasthe guility
of weseawrch methodoogy and siudy desigh

HGing randnm ratanto fecdebhetwern prarct ap,
cagons is relztively new, and the Britich Academry ising
small groap of funders to tial ¢, led by the Volkswigen
Foundation in Germany, the AsstrianScizncz Fundand
the Health RescarchCo andl of New 2ealind Tre Swiss
Navional Soerce foundationd(! :hmarsuahl_y ponc the
furthest: irdecided ir lat: 2021 to 1ee rindomieationin all
ticbrezkercases across s ertiregrant portfolla ofarcund
880 million Swissfraycs{US$920 million)

Other Fundiers shod ld considier whether Dy shouldinaw
ful ow i e fusaseps, Thas bocassels b beooming
olear thas randomization Iz a Farer way to allocats grants
when soplcations are 1oo clase o call. 3s astudy from the
Reswearchon Resezrchinsiitute ir Loadon stows (see ge.na
turz.com/3sS4ew ). Doing sowonld 20 somse wary Lo Asssage
CORCeMS, ESPeCiIIlY N Qarly CHRerresaarcnes ard those
from histo icdly masgindizad conwman ties, aboutthelach
of birrestwhen grarts are dlocated wing peer revies.

The British Academy/Leverhuime smallgrants scheme
distributes around £.5Snillion USSL.?million) each year
Ingrantsofupto £10,200 eazh. “hese are viluibledespite
tir redauvely small 3ze, espec ally for rescarshers siart
Ing out, The asad:m>s grants can be wncd only for dirce
resrarch expenses. hut smal granesarealon rypically esed
to und coverence travd orto purchase computer equip
ment o software. Furdess alio use Diers Lo spo: promEing
ressarchezlent forfuture(or anger) schemes, For theserea
sons aad more, srxallgranosarccompetitloe < the Braish
Acsdemy saysitisablctolund orly 20 Z0%ofepplcations
in cack fuading round.

Thewcaderyy'sproblem & that is gran! reviewer: say
thit twice as naay pplcaiors as ths pass thequality
threshold bag the academy lacks e lunds o say yes to
Ueendl Soic s feced e Jivicesabiout wlsotu fuim

and who %0 reject —a process proneto human biaces

dd

Deciding
whotofund
by entering
applicants
intoa lottery
is one way
toreduce
unfairness.”

Pec divg who o furd by snterin g tie-Urealer appicants
Intoa lcttery lsans way toreducs unfadmess The fix ion't
perfect studics show thit biases soll exist during grant
review', But biases, such as recognlaing more senior
rescarchers, people withrecogrizasle names, or people
ELDetrer-kKnown Instiutions, ére more Mty o cecpinand
Influeme the fhal doc slon whon tases s o ckose J

It is good o see research dnformed Ianavatior in
Rrant-gving ~ even a decadeago, it s highly urkikely that
Iptteries would havebecome part of e conversation
Tha: they havenow, isin lirge part down toressarch, ind
In parciouls cofmdings fromsuudio ol escard fundng.
funder: must mon tortheimgactof theirchonges
Ing in perticula whether latteries have incressed the diver-
sity of spplcarts or made changes o reviewerworkload.
At the same tine, researchers (and ‘unders) needto test
other modcs tor grand allcaiion Une suchmaodel swhat
reyCar s 1 L Dogellh o lundlng, Ly whichy
dist-ibuted mere eqanlly anc lom compotitivel v,

Innovating. testing ard evalzating arealicrcia to
reducing bis in grantgiving Usaglotieries te decide in
ge-brezkercases b a pronising «art,

AS5es0

nsmc

Paved Bt A QL SCh P AN
Fogedroies, M £ Gl (il

Waath € 8 Eame | PL2A O vy wordityoit

Cut fast fashion’s
staggering
environmental
impact

The textilesindustryurgeatly needs
input rom researchersto helpitto
emorice the circulareconomy.

lotweswee once used unti they Bl apart

regaired andpatched to be re-used, endng

thar Haes asd shcloths and il regs, NotLocay,

In high incom¢ courtrics inparticelar, clcth

ing. fontwearand upholstered fusnitere are
Increasngly frequently bought, discarded and replaced
vitk new fashinns, whicharethemseives soondiscarded
indreplaced,

The proct is there I thedana, 111975, the exillesinduy
ry produced 7.6 kilegrems of Tbac por gerson on the
plaret. 3y 2018, this had nearly doubledto 13 8kilcgrams
per person— curing which tme th: world'’s populaton
isoinaeaed, fram 87 b llion to 7.€ bilkonpeople. Mare
man 6U Mo tennes of cloth ng ks naw bought every
yeas, a Fguie that b easoced jorse still fus thes teaound
VO miliontormec, by 2030,




Conclusions

> | 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
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One last point: In order to have a beautiful garden...

...is it better to water
only a few beautiful
(excellent) plants...

...or to give water to all
the plants?

I think you know the answer !
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Someone once said...
"He did not know he could not do it, but he did it and he
succeeded !!”

At the beginning of 1900 I NE7AVE: I Y IR FL T oo

Ll

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 !!



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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lg Nobel prize for Economics 2022

TALENT VERSUS LUCK: THE ROLE OF RANDOMNESS
IN SUCCESS AND FAILURE

ALESEANDRO PPLULUHING
Lepartiment of Physics and A sironormy
Urnevcrsily o) Catana
Via S.Safia 64, Catanie P5153, Naly
INFN-CT, Viu 8§ Sofiv ¢4, Curanmau 55123, laly

esseenlo ploc oo @e !t enfu
ALESSIO EMANUELE BIONIDO

"= >
Corss Malia 8%, Catania 53529, Italy

i biondoWumct

ANDREA RAPISARDAC

Deparimeont of Phystes and Asironormy
o) Catania

[Laughter]

The 32nd First Annual Ig Nobel Prize Ceremony
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You can find more info on this project at following link:
http://www.andrea-rapisarda.it/talent-vs-luck

\?E Universita degli Studi di Catania ‘

- ? Ores
Dipartimento di Fisica eAstronomia M

Andrea Rapisarda’s home page

Talent vs Luck
Talent vs Luck: The Role of Randomness In Success and Fallure
Qur Fist paper

Complex k\".":bﬁ 45 - Vo

ALTME TRIC SCARE

On September 15, 2022 the paper was awarded with the
Ig Nobel prize For Economics

(see link)



http://www.andrea-rapisarda.it/talent-vs-luck

Thanks for your attention and ...

Good Luck

_—
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