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Research Overview

GOAL:  Utilize network science to assess efficacy of NPT and Nuclear 
Weapon Free Zones (NWFZs)

HYPOTHESIS: As nonproliferation networks become larger and more 
connected, global nuclear proliferation levels will decrease

METHOD:  Calculate various network measures (from network analysis) 
to compare against state and global nuclear proliferation levels

OUTCOME:  Network membership implies a self-enforcing mechanism for 
individual states, but increased overall participation negligibly affects 
global nonproliferation norms
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- Affiliation Network: nodes are states and treaties

- Only considered states that are eligible to sign treaties

- Separated signature and ratification networks 

- Removed NPT Nuclear Weapon States from some calculations

Scope and Assumptions

Sources: 
- UN Treaty Website
- CIA World Factbook
- 2004 Singh and Way proliferation dataset with 2012 update from 

Dr. Way
0  à No Activity
1  à Explore
2  à Pursue
3  à Acquire
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- For each year, correlated state centrality with state proliferation level
- Hypothesis correct: as state centrality increases, state 

proliferation decreases; gets stronger through time

Test 1: Eigenvector Centrality
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Test 2: Network Density

- Over all years, correlated annual density with global proliferation level
- Hypothesis wrong: as network density increases, global 

proliferation decreases increases

Correlation: 0.77
p-value: 3.50 e-12

Correlation: 0.76
p-value: 7.60 e-12
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Test 2: Network Density

- Over all years, correlated annual density with global proliferation level
- Hypothesis sometimes correct: as network density increases, 

global proliferation decreases in 1990-2000
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- Measure of how many states are members of both the NPT and a 
NWFZ

Test 3: Common Actors
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- Over all years, correlated annual number of common actors with global 
proliferation level

- Hypothesis wrong: as the number of common actors 
increases, global proliferation decreases increases

Test 3: Common Actors

Correlation: 0.60
p-value: 1.02 e-6

Correlation: 0.47
p-value: 2.57 e-4
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- Over all years, correlated annual number of common actors with global 
proliferation level

- Hypothesis sometimes correct: as the number of common 
actors increases, global proliferation decreases in 1990-2000

Test 3: Common Actors
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Conclusions:
- Joining the NPT and a NWFZ is a self-enforcing mechanism 
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negligible effect on global nonproliferation norms

Final Thoughts
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