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Abstract

Discover the structural patterns of cooperation
In global security networks among different
types of actors

Propose using the concept of intersectionality
as applied to social networks = pierced
hypergraphs

Case studies:

— The humanitarian relief response to the 2004 Indian
Ocean tsunami

- The cooperative security response to prevent nuclear
proliferation
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Axioms of English School IR theory

1. Primary actors are states
2. System of states

3. Anarchy

4. International society

(Devlan, et al, 2005)
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Regular Equivalence in Ecology

Luczkovich et al. define regular equivalence of
trophic roles in food webs as the similarity of
two or more species' trophic ties to similar

species
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Ecological “Global Governance”
Approach

Ecological “global governance” approach to
power (Barnett & Duvall, 2005)

Relational specificity
Direct Driffuse
Interactions of Compulsory Institutional
Pouwer specific actors
works
through Social relations Structural Productive

nf constitulion
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Security Network:

How Security is Measured

Object to be Individual World
protected:
Dimension
of Security | Source of threat: Human agency Natural process
Severity of Many people
threat: affected few people affected
Speed of threat: Slow Quick
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Fig. 2: Slices of Security Space
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Intersectionality

Intersectionality

Source: Newsday.com, 2008




Hypergraphs

A hypergraph is a set of subsets
H=(V, E)
wherefor g e F e = Vv
Constraints on H (boundary): each edge has
some condition
— path connected?

-~ k-connected?
— nh-cutpoints
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“Plercing” Hypergraphs: Transversals

“Plercing” Hypergraphs: Transversal of H is a
set T= H intersecting every edge in H

hypergraph “network”
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Tsunami response network data

Financial aid flows in the UN Office for the
Coordination of Humanitarian Affairs (OCHA)
FTS database “Table A: List of all
humanitarian pledges, commitments &
contributions in 2005”
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Nonproliferation Network Data

treaty and agreement ties among states

Industrial association ties
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Treaty and Industry Associations
—

Comprehensive Test Ban Treaty (not yet in force) Multilateral treaty

Nonproliferation of Nuclear Weapons Treaty (NPT) Multilateral treaty

International Atomic Energy Agency (IAEA) International organization

Group of 6 (G-6) International organization

Nuclear Suppliers Group (NSG) Nonproliferation export control regime

Zangger Committee (ZC) Nonproliferation export control regime

Treaty of Bangkok Regional treaty (nuclear-weapon-free-
zone)

Treaty of Pelindaba (not yet in force) Regional treaty (nuclear-weapon-free-
zone)

Treaty of Rarotonga Regional treaty (nuclear-weapon-free-
zone)

Agency for the Prohibition of Nuclear Weapons in La tin Regional international organization

America and the Caribbean (OPANAL)

Antarctic Treaty Regional regime

World Association of Nuclear Operators (WANO) Industry association




OPARNAL

‘\* imbabiwe MiLe

al
e viet Mam ¥anuatu

Group of &

Urinarnme

éuvalu*rr"-”.jad and Tobag0-cent and the Grenadines

[RTIN ET= T~ T ] T T

HF‘ The Furmer Yugos

i LT ==a|oman Islands__
United Arab Erirates Swazﬂa d renada

ri Lanka
dl:rnnesmJ ‘S

'-.-'enezuél-a","B-uﬁ'Iwarlan Republic of;.
Taiwan (Republic of China = e s &l =

Rarotonga, Treaty of

an Tome and Principe
ated btates DI'
= i 2armbia

 Great Britain and Marthern Irelar

‘Gumea /
nlted Republic of Tanzanla S| TImDr-Leste.aha e
urlﬂ'nenlstan,a._,d| .ﬁ.ral:ua e Gal:u:: apua New Guinea
% & 4 man epalr™ = N
Domigice..
_‘# Mvanmar f']l
esu:uthn .'(
Burundi

nada

arna War

"
= I-":I':""Es'‘5"u‘5|l:|3r|a|| Gumeac,jm,jms

i T i, Ankima and Bavkeod
Ireland Conga, Republic of theltan
Tanga
CamBhdia
e Andnrra
Democratic People's Republic of Korea
russalar
il
GUinea-Bissaudas
-

T
thanistan
1lgaria

f'- amaica®
alta i a|a gt =t
\ ‘ Baos anu:l I-\‘I'Jerze j
auritius, \'-"l_‘ nll_wa

* .ﬁ.rgent.-':':'te WGuatemala

Liberia X

Bangkok, Treaky of






Computing transversals of
hypergraphs
—

Stabbing trees of low spanning number?
(Pach and Agarwal, 1995)

— Would tell the number of actors in the intersection
(p,q)-theorem? (Matousek, 2002)

— Would tell the most number of actors in the
Intersection possible
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Test of Hypergraph Piercing

Hypothesis: A transversal of the hypergraph
consisting of the tsunami relief network set
Ts, and the nuclear nonproliferation network
set Nu, will be a non-empty intersection.

— Actors in the intersection will include the United
States, the United Kingdom, and the United

Nations
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Conclusion
o

Piercing hypergraphs could be used as a
method to find communities of identity in
network analysis

In time-series data, 1t could show
change/continuity

Directions of future research: computation
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