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Fig. 1. (Color online) An example of initial setup for our simulations. All the simulations presented in this
paper were realized within the NetLogo agent-based model environment [55]. N = 1000 individuals
(agents), with different degrees of talent (intelligence, skills, etc.), are randomly located in their fixed
positions within a square world of 201 x 201 patches with periodic boundary conditions. During each
simulation, which covers several dozens of years, they are exposed to a certain number Ng of lucky (green
circles) and unlucky (red circles) events, which move across the world following random trajectories
(random walks). In this example, Np = 500.

2.1 Single run results
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Fig. 3. Final distribution of capital/success among the population, both in (a) log-lin and in (b) log-log
scale. Despite the normal distribution of talent, the tail of distribution of success - as visible in panel (b) —
can be well fitted with a power-law curve with slope —1.27. We also verified that the capital/success
distribution follows the Pareto’s “80-20" rule, since 20% of the population owns 80% of the total capital,
while the remaining 80% owns the 20% of the capital.
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Fig. 4. In panel (a), talent is plotted as function of capital/success (in logarithmic scale for a better
visualization): it is evident that the most successful individuals are not the most talented ones. In panel
(b), vice versa, capital/success is plotted as function of talent: here, it can be further appreciated the fact
that the most successful agent, with C,,,. = 2560, has a talent only slightly greater than the mean value
mp = 0.6, while the most talented one has a capital /success lower than C' = 1 unit, much less of the initial
capital C(0). See text for further details.
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Fig. 5. Total number of (a) lucky events or (b) unlucky events as function of the capital/success of the
agents. The plot shows the existence of a strong correlation between success and luck: the most successful
individuals are also the luckiest ones, while the less successful are also the unluckiest ones. Again, having
used an initial capital equal for all the agents, it follows that several events are grouped in discontinuous
values of the capital /success. In panels (¢) and (d), the frequency distributions of, respectively, the number
of lucky and unlucky events are reported in log-linear scale. As visible, both the distributions can be well
fitted by exponential distributions with similar negative exponents.
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Fig. 5. (Continued)
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Fig. 6. (a) Time evolution of success/capital for the most successful individual and (b) for the less
successful one, compared with the corresponding sequences of lucky or unlucky events occurred during
their working lives (80 semesters, i.e., 40 years). The time occurrence of these events is indicated, in the
bottom panels, with upward or downwards spikes.

2.2 Multiple runs results
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Fig. 7. (a) Distribution of the final capital/success calculated 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. (b) The final capital C,,,, of the most successful individual in each of the 100 runs is reported as
function of their talent. People with a medium-high talent result to be, on average, more successful than
people with low or medium-low talent, but very often the most successful individual is a moderately gifted
agent and only rarely the most talented one. The my values, together with the values mp + o, also
reported as vertical dashed and dot lines, respectively.
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Fig. 8. (a) Talent distribution of the most successful individuals (best performers) in each of the 100 runs.
(b) Probability distribution function of talent of the most successful individuals calculated over 10,000
runs: it is well fitted by a normal distribution with mean 0.667 and standard deviation 0.09 (solid line). The
mean myp = 0.6 of the original normal distribution of talent in the population is reported for comparison as
a vertical dashed line in both panels.
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FUNDING-TARGET = Pr P’y =Pr-Pr Fr

ALL EQUAL 1u 1.00 69.48 37.43 8000
10% RANDOM 5u 0385 49.83 17.78 4000
25% RANDOM 5u 0.79 68.00 35.95 10000
ALL EQUAL 2u 0.74 84.02 51.97 16000
50% RANDOM 5u 058 8291 50.86 20000
25% BEST 5u, OTHERS 1u 055 70.83 3878 16000
25% BEST 10u, OTHERS 1u 037 73.44 41.39 26000
ALL EQUAL 5u 037 94.40 62.35 40000
25% RANDOM 20u 031 84.74 52.69 40000
50% BEST 5u 025 54.26 221 20000
25% BEST 10u, OTHERS 5u 021 94.82 62.77 70000
25% BEST 5u 0.20 4108 9.03 10000
25% BEST 10u 0.12 4233 10.28 20000
10% BEST 5u 0.10 34.14 209 4000
25% BEST 15u 0.09 43.51 11.46 30000
25% BEST 20u 0.07 44.26 1221 40000
10% BEST 10u 0.06 34.41 236 8000
10% BEST 20u 0.04 34.98 293 16000
NO FUNDING 0.00 3205 0.00 0

Fig. 10. Funding strategies table. The outcomes of the normalized efficiency index E,,,, are reported
(2nd column) in the decreasing order, from top to bottom, for several funding distribution strategies with
different targets (1st column). The corresponding values of both the percentage Py of successful talented
people and its net increase Py with respect to the “no funding” case, averaged over the 100 simulation
runs, are also reported in the third and fourth columns, respectively. Finally, the total capital Frr invested
in each run is visible in the last column.
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NORMALIZED EFFICIENCY INDEX

1,20

1,00

Fig. 11. Normalized efficiency index for several funding strategies. The values of the normalized efficiency
index E, ., are reported as function of the different funding strategies. The figure shows that for increasing
the success of a larger number of talented people with C,,q > C(0), it is much more efficient to give a small
amount of funds to many individuals instead of giving funds in other more selective ways.

> 12 1%, MEARIIF, = 80000IZ[EEL T, FERIZI Rl —ara To7 R Th D
> ZOZENDY, SRR D3 RH IR T, 1327 H RS | 03 2R TRV EA R T
Q)

FUNDING-TARGET Enom Py P’y=Pr- Py Fr
EQUAL 1.00 98.14 67.68 80000
50% RANDOM 0.98 97.12 66.66 80000
HALF 25% BEST, HALF TO OTHERS 0.97 96.13 65.67 80000
25% RANDOM | o8 767 57.21 80000
10% RANDOM 0. 73 36.27 80000
50% BEST ; 1.19 30.73 80000
25% BEST ; 5.31 14.85 80000
10% BEST i 83 4,37 80000
NO FUNDING 0.00 | 3046 0.00 0 |

Fig. 12. Funding strategies table with fixed funds. The outcomes of the normalized efficiency index E, .,
are reported again in the decreasing order, from top to bottom, for several funding distribution strategies
with different targets (1st column). At variance with Fig. 10, now the total capital invested in each run was
fixed to Fp = 80,000. The egalitarian strategy is, again, at the top of the ranking.
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Fig. 13.

(b)

The final capital of the most successful individuals in each of the 100 runs is reported as function

of their talent for populations with different talent distribution parameters: (a) myp = 0.6 and op = 0.2
(which represents a training reinforcement for the most gifted people); (b) mp = 0.7 and o = 0.1 (which
represents an increase in the average level of education). The corresponding my and myp + o7 values are
also indicated as, respectively, vertical dashed and dot lines.
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Fig. 14. The final capital of the most successful individuals in each of the 100 runs is reported as function
of their talent for populations living in environments with a different percentage p; of lucky events: (a)
pr = 80%; (b) pr = 20%. The values of my = 0.6 and myp + o, with op = 0.1 are also indicated as,
respectively, vertical dashed and dot lines.
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