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 An introductory example taken from physics:

- The so-called “free” fall comprises two effects: gravity + drag
» Resolving multifaceted phenomena into simple effects

*» Two illustrations:

- Financial crisis (2007): leverage + failure of rating agencies?+
- Suicide of bachelors: why Chinese Americans are an ideal laborato

* “Brain storming” discussion (at least 40 mn)
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If the current trend continues, experimental papers wiresent only
20% by 2050.



FALL OF AN APPLE

Various mechanisms
Mechanism A (gravitational attraction) Mechanism B (drag)

Various parameters

Initial position
Initial velocity

Fall of meteorites
Fall of hail
Floating drops of mist

Fall in vacuum (test tube)
Fall of the moon on the earth
Fall of comets on the sun

Resolution of the fall of an apple into
“elementary” effects



years network science has become a dynamic and promising
here it is extended to explore social and hi al phenomena.
While we experience social interactions every day, there is little quantitative
knowledge about them. Instead, re often tempted to resort to fanciful
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explanations to explai rends. For example, it has been argued that the
n America in the 1
er, further examination revealed
es have fallen the most are those with a high

DRIVING FORCES IN
Physical, Biological and
Socio-economic Phenomena

A Study in Social Bonds and Interactions
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Table 1 Influence of marital ties on suicide rates
(chapter 9 of “Driving Forces”)

Time interval Country Males Females
Ratio of Ratio of
suicide rates: suicide rates:

unmarried/married  unmarried/married

1 1889 — 1891 France 2.80 +0.23 1.56 +0.43
2 18381 — 1890  Switzerland 1.66 +o0.24 1.34 +0.41
3 1911 — 1920 Norway 2.56 +0.83 2.18 +1.21
4 1968 — 1978 France 2.69 +0.66 2.24 +1.10
5 1970 — 1985 Norway 1.78 +0.24
6 1981 — 1993 France 2.34 +0.33 2.15 +o0.91
7 1982 — 1996 Britain 1.44 +0.12 1.27 +0.20
8 1990 — 1992 Queensland 2.67 +1.20 2.11 +1.60
9 1998 — 1998  Australia 2.21 2.00
Average 2.30 +0.24 1.85 +0.32

Sources: 1: Durkheim (1897); 2: Halbwachs (1930); 3: Staks
Centralbya (1926, table 22); 4: Besnard (1997); 5: Hgyer et al.
(1993); 6: Besnard (1997); 7. Kelly and Bunting (1998, Fig; &
Cantor et al. (1995); 9: Steenkamp et al. (2000).

Two problems:
« Substantial fluctuations in time and across countries (> 20%
« Does marriage select those people who are less inclined tagde?
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Suicide rate as a function of sex ratio.

Left-hand side: 1926, Right-hand side: 1960.

Sources: Mortality Satitics, Vital Satistics of the United States, vari-
ous years.



Mortgage chain: from providers to end users of mortgage loans
<$417,000 GSE
—_— e N
e.g. l US Agency
Countrywid FNM FRE 4 Japan, China )
Former New Financial funds
owner owner Corporation
Pension funds ) |
l eg. CDO
l GoldmanSach . Insurance compangies )
— — Hedge funds, priv. equity })
>$417,000
GSE: Government Sponsored enterpri&M: Fanny Mae, FRE: Freddy Mac Rating
agencies
CDO: Collateralized Debt Obligations

Financial chain for financing mortgage loans.

The required capital moves from right to left whereas thet dsbwell
as interest payments move from left to right.



LOAN CRISIS (2000s)

Various mechanisms

Mechanism A Mechanism B Mechanism C Mechanism D
]
Loans to home buyers Financing mortgage loans CDQOs, etc. sold to funds Funds’ clients
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Various parameters
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Effect AL  Effect A2 Effect A3
Episode 1: Milken’s junk bonds, 1980s

Episode 2: subprine mortgage loans, 2000s
Episode 3: ...

Resolution of the financial chain of the loan crisis into
“elementary” effects.

Although the analysis of these different effects requirgsemt deal of
work and perseverance there is no major obstacle to be femeJdis
suggests that we have herea@mplicated system but not @omplex

system in the sense this word has when one says that a celltsvith

genetic code is aomplex system.



