
THE ISSUE
Migration is a fundamental and ubiquitous
sociodemographic force inherent to human
societies. In the last few decades, there has been a
call to study international migration from a
complex-network perspective (Fagiolo and
Mastrorillo 2013).

In this context, this research project is designed
to be a descriptive and inferential network-based
analysis of the global migration flows. In this study I
analyze a total 185 countries during the last four
decades of the twentieth century.

My concrete object of study is the international
migration network and its gendered-versions: the
women’s international migration network and the
men’s international migration network.

DATA AND ANALYSIS
I generated data on migration flows between 185
countries spanning the period 1960-2000. The
flows are primarily based on the Global Bilateral
Migrant Stock Database (Özden et al. 2011). The
migration flow data were estimated using the
migration flows from stocks (ffs) methodology
(Abel 2010, 2013, 2014) implemented in the migest
R package (Abel 2012).

I rely on two R packages to describe the network
data: statnet (Handcock et al. 2008) and igraph
(Csardi and Tamas 2006). I model cross-temporal
dynamics by fitting TERGMs via bootstrapped
pseudolikelihood using the xergm R package
(Leifeld 2015 et al.).

FURTHER RESEARCH
It would be very interesting to compare the results 
from the TERGMs estimated in this research 
project to results from comparable models 
developed under the stochastic actor-based model 
approach (Snijders et al. 2010). 

NETWORK DESCRIPTIVE STATISTICS

Sources: Network data on migration flows are estimated using the flows from stocks methodology (Abel 2010, 2013, 2014). Country-level data on population size, fertility, and mortality rates were downloaded from the UN population
division website. Stock data were obtained from the World Bank Global Bilateral Migrant Stock Database (Özden et al. 2011). Data on bilateral distances between countries were obtained from CEPII (Mayer and Zignano (2011)

COMMUNITY DETECTION USING THE WALKTRAP ALGORITHM
Women 1960s (modularity = 0.559) Men 1960s (modularity = 0.547) Women 1990s (modularity = 0.418) Men 1990s (modularity = 0.413)

Note: All the networks are plotted using the Fruchterman-Reingold algorithm.

TEMPORAL EXPONENTIAL-FAMILY RANDOM GRAPH MODEL (MEN & WOMEN)
TERGM Results Degeneracy Check (high p-vals are desirable) Goodness-of-fit

Note: 5000 bootstrapping replications are used for estimation. Goodness-of-fit and degeneracy checks are based on 200 simulations.

CURRENT CHALLENGES
Incorporate weighted ties in the inferential 
analysis. As of now, the results are based on 
binary networks.

Incorporate key exogenous covariates: country 
size, GDP per capita, common official 
language, and common religion.

Incorporate exogenous covariates that may 
help to tease out differences between men’s 
and women’s migration flows. 

• A key concept in this context is related 
to the idea of “care deficit.” A likely 
candidate to model care deficit is the 
proxy variable potential for support, 
defined as difference between the 
ratio of the population between 15 and 
64 years old per population 65 years 
old or older.

Devise a clear and simple way to qualitatively 
compare differences between women’s and 
men’s networks. A possible way to this is to 
analyze changes over time in the community 
structure of these networks.

Improve the fit of the TERGM. Currently some 
of results captured in the box plots based on 
the TERGM, especially the one related to 
edge-wise shared partners, can be enhanced.

Include some of the currently missing 
countries by gathering data about them. A 
special case deserves attention: Taiwan. 

Run more simulations for the degeneracy 
check.
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