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Framingham Heart Study

5,209 men and women between the ages of 30 and 62
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

1970  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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Rich-club structure
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Accounting for degree dist.
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Accounting for modularity
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Norralized neighoours degree. d;
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Emergent complexity

AMARALSab Eur. Phys. J. B 38, 147 (2004)
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Atlantic

Ocean
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A fishery collapses
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Who, or what, do we blame?
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Alewlves
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Burstiness
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Looks power

ST, S b 1 I ————
1o
100 o© ] 100 @ :
= ; -3 ]
£ 102} 1 £ 102} :
; E
104 L S - 104 © z
; O : :
Tlo7 10 107 100 108 C102 100 102 104 108
7(s) T, (8)

AMARALSIab Barabasi. Nature 435, 207 (2005)

15



But It isn’t!
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Heterogeneous Poisson model

A
g .
2 _ [ [l Il I TR T B
o A1 A Il
<\ _ M [T 0N 1 0 (OO T
m TP P T
g i;; .................. ' e -
8 —] 4 =
S — F

o

User 467 User 1603 User 263 User 2521 e

o
w0

o
o

il
I~

=
(S

Cumulative distribution

10° 10’ 10° 0™ 10° 10’ 10° 0™ 10° 10" 10° 10” 10° 10" 10°

Inter-event time [hr]

o
oo
o T T T T T

AMARA[®lab Malmgren et al.. Proc. Natl. Acad. Sci. U. S. A. 105, 18153 (2008) 17



Engineer



Academic mentorship

Mathematics Genealogy Project

Gaufd Euler
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Gudermann Gerling | ‘chehn? Fourier Poisson
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“Haves” and “have-nots
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Academic success

]

I:::II

Cumulative distribution

|
io%

]

T ] | T = 107 E T T 1177 T T T I =S
O — -
a 4 ¢ F b -
1.9 B 7
- 1 . — —
% = 5
— 4 = 10§ =
[ e - =
3 [ _
— j— ﬂ— — —
= = R
— - o — ]
— q o
— - @ 10EF —
— - o — -
= = E —  ®# NAS members 7
— 4 = | e# non-NAS members ]
I A W A R R S B 1o Lorrrrtul Lot rrnl
0 20 40 60 8O 100 [P o' e
Fecundity, k Fecundity, k

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

AMARAL®ab

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

21



Fecundity of proteges
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Fecundity of proteges
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