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Discoversco e
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A parablep

How a molecular 
biologist fixes a g

radioradio
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Discover

It is not easy to know where to lookIt is not easy to know where to look
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Framingham Heart Studyg y
5,209 men and women between the ages of 30 and 62
E t i h i l i ti d lif t l i t i t d t

R h Mil t

Extensive physical examinations and lifestyle interviews repeated every two
years

Research Milestones
1960  Cigarette smoking found to increase the risk of heart disease
1961  Cholesterol level, blood pressure, and electrocardiogram 
abnormalities found to increase the risk of heart disease
1967  Physical activity found to reduce the risk of heart disease and 
obesity to increase the risk of heart disease

h bl d f d h k f k1970  High blood pressure found to increase the risk of stroke
1976  Menopause found to increase the risk of heart disease
1978  Psychosocial factors found to affect heart disease
1988 High levels of HDL cholesterol found to reduce risk of death
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1988  High levels of HDL cholesterol found to reduce risk of death



Rich-club structure

5Colizza, Flammini, Serrano, Vespignani. Nature Physics 2, 110 (2006)



Accounting for degree dist.g g

6Colizza, Flammini, Serrano, Vespignani. Nature Physics 2, 110 (2006)



Accounting for modularityg y

7Guimerà, Sales‐Pardo, Amaral. Nature Physics 3, 63 (2007)
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Emergent complexityg p y

Eur. Phys. J. B 38, 147 (2004) 9



A tale of coda e o od
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A fishery collapsess e y o apses
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Who, or what, do we blame? , ,
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Understand

Requires appropriate null models
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Burstiness

Barabási. Nature 435, 207 (2005) 14



Looks power law…p

15Barabási. Nature 435, 207 (2005)



But it isn’t!
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Malmgren, Stouffer, Motter, Amaral. Proc. Natl. Acad. Sci. U. S. A. 105, 18153 (2008)



Heterogeneous Poisson model g

17Malmgren et al.. Proc. Natl. Acad. Sci. U. S. A. 105, 18153 (2008)
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Academic mentorshipp

Studied career of 7,259 
mathematicians whomathematicians who 
obtained their Ph.D.
between 1900 and 
1960

19Malmgren, Ottino, Amaral. Nature 463, 622 (2010)



“Haves” and “have-nots”

P(k) decays 
exponentially

20Malmgren, Ottino, Amaral. Nature 463, 622 (2010)



Academic success

469 members of US NAS
4,447 mathematicians with publication counts
7,259 mathematicians with fecundity counts

21Malmgren, Ottino, Amaral. Nature 463, 622 (2010)



Fecundity of protégésy p g

k<3 3≤k < 10 K ≥10

1st thi d f1st third of 
career

d2nd third of 
career

3rd third of 
career

22Malmgren, Ottino, Amaral. Nature 463, 622 (2010)



Fecundity of protégésy p g

k<3 3≤k < 10 K ≥10

1st thi d f1st third of 
career

37% larger ‐‐‐ 29% larger

d2nd third of 
career

37% larger ‐‐‐ ‐‐‐

3rd third of 
career

37% larger ‐‐‐ 31% smaller

23Malmgren, Ottino, Amaral. Nature 463, 622 (2010)
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