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The menu

I LAPOP assignment do today in lecture

I Introduction to networks
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NETWORKS
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Milgram’s lost letter experiment

I Small world problem: What is the probability that two people selected
at random from a large population will know each other?

I Step 1: “Random” people in Kansas and Omaha asked to mail a
package to a target person in Massachusetts

I Step 2: If they know the person, they send it directly. Otherwise, they
send it to someone they know (on a first-name basis), who, in turn,
does the same.

I The average chain has 5.5 links.
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https://www.youtube.com/watch?v=NberyK6kt8c


ICG: Six degrees of Kevin Bacon
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Why study networks?

1. Social and political interactions are shaped by the structure of
relationships

I Trade
I Sharing (information, favors, risk)
I Transmission (disease, opinion)
I Technology adoption
I Political alliances, trade alliances

2. Social networks influence behavior
I Crime, employment, voting
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What is a network?

I Nodes (or vertices): {1, ...,N}
I Edges (or links): Represent relationships. Can be represented in a

matrix, g
I Undirected (the relationship is symmetric): love, friendship
I Directed (the relationship is asymmetric): love, friendship

I Network (or graph): (N, g)

I Quiz: How many possible networks of 20 people?
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Matrix and graph
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Describing networks

I Node-level measures
I Degree: Number of links of a node (in-degree/out-degree).
I Eigenvector centrality: A node is more central if it is linked to more

central nodes.
I Closeness: Inverse of the sum of the distance from one node to all the

other nodes.
I Betweenness: A node is central if it lies on several shortest paths

among other pairs of nodes.

I Network-level measures:
I Average degree, eigenvector, closeness, etc.
I Diameter: Longest shortest path in a network.
I Clustering coefficient: Number of “triangles”.

I Apply it to the Padgett marriage network in R!
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EXAMPLES
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Florentine Marriages
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High School Romance
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Star Wars

I Link
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http://evelinag.com/data/2016/social-network-force-awakens/interactions.html


Philippines Corruption Scandal
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Political polarization on Twitter

I Homophily
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Legislative Cosponsorship in the US Congress (Fowler
2006)
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Rebel groups in DR Congo (Koenig et al. 2017)
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Rumors, Kinship Networks, and Rebel Group Formation
(Larson and Lewis 2018)

“Rumors started by aspiring rebels aim to cast the early rebellion in a
favorable light. When these rumors reach enough people quickly, they can
convince civilians both that the rebels are worthy of support, and that
enough others will keep quiet to make secrecy valuable. Civilian networks
with certain properties –low fragmentation and short paths–facilitate this
process, providing rebels with a shield of secrecy behind which they can
attain viability. We draw on ethnographic evidence to argue that in rural,
Sub-Saharan Africa, kinship networks that form in homogeneous areas
tend to feature low fragmentation and short paths, while those that form
in heterogeneous areas do not. Because of this difference, attempts at
organized rebellion are more likely to succeed when they occur in
homogeneous areas; in heterogeneous areas, civilians have greater
incentive to provide information to the government about the vulnerable
rebels forming in their midst, leading to the rebels’ demise before they
present a substantial threat.”
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Family Networks in Mexico (from my own research!)

GUANAJUATO, PRECINCT 1981

MARIANA XIMENA JIMENEZ GARCIA

MARIA GUADALUPE GARCIA HERNANDEZ

ESTEFANIA JIMENEZ GARCIA

MA EUGENIA GARCIA FLORESDENISSE BONILLA GARCIA

JOSE RAUL RODRIGUEZ NAVARRO

RAMON FRANCISCO RODRIGUEZ NAVARRO

JESUS AUNER GARCIA CAMPOS

DAFNE LILIAN MARTINEZ CORONA

ETHNI JACELI HIDALGO ZAVALA

JENNEY JOSELYN HIDALGO HIDALGO

BRANDON ALEXIS GARCIA GARCIA

KEYSI SOTELO FLORES

DEYSI FLORES GARCIA

LENIS ALEJANDRA ZAVALA GARCIA

AURORA ALEXANDRA HIDALGO PEREZ

ANA ISABEL PEREZ SILVA

YESICA ZAVALA LEON

SOBEIDA LEON HERNANDEZ

LIBNA AZENETH RODRIGUEZ GOMEZ

GUADALUPE CERVANTES GARCIA

ADAENA FLORES MADRIGAL

LILIANA CORONA FLORES

MARIA DE LOS ANGELES HIDALGO ZAVALA

OSVALDO RODRIGUEZ GOMEZ

MARIA REFUGIO FLORES GOMEZ

HIRAM GONZALEZ HERNANDEZ

ALEJANDRA ALVARADO SILVA

MARTHA ALICIA BONILLA FLORES

EVANGELINA GARCIA SOTELO

LISBETH VERENICE GARCIA GOMEZ

LISBETH ANAHI GARCIA GARCIA

YURENI GOMEZ HIDALGO

MARIA DE LA LUZ PEREZ IBARRA

JORDIN ALFREDO HIDALGO HIDALGO

FERNANDO HIDALGO RODRIGUEZ

MARTHA MARTINEZ HERRERA

GALILEA SOTELO ZAVALA

ANTONIA GOMEZ MONJARAS

BACILISA MONJARAZ GOMEZ

MARIA CONSEPCION OLMOS BLANCARTE

ALEXANDRA SAIRET OLMOS GOMEZ

MANUEL HERNANDEZ OLMOS

JULIAN OLMOS VELAZQUEZ

MARIA DE LOS ANGELES GOMEZ SUCHIL

YONATAN MEDINA GOMEZ

MA FRANCISCA MONJARAZ GOMEZ

MARIA ELENA GOMEZ MENDEZ

YARELI OLMOS GOMEZ

MA IRENE BLANCARTE OLMOS

JOHANA MARIELA PALACIOS OLMOS

ISELA PALACIOS OLMOS

GREGORIA LOPEZ ARANDA

MA. BELEN OLMOS CABRERA

MA DE JESUS GOMEZ MEDINA

ROSENDA MENDEZ MONJARAZ TERESA MEDINA ORNELAS

BACILIA MENDEZ GOMEZ

ANGELINA GOMEZ MEDINA

MARIA EVELIN MONJARAZ GOMEZ

CELIA MONJARAZ GOMEZ

JOSE LIZANDRO GOMEZ OLMOS

LUIS ANGEL GOMEZ OLMOS

EUSEBIA OLMOS BLANCARTE

LUISA MEDINA GOMEZ

IVAN HERNANDEZ OLMOS

MANUELA OLMOS RAMOS

MA REFUGIO HERNANDEZ ARANDA

GERONIMA GOMEZ ROMERO

MARIA DEL CARMEN OLMOS TORRES

KARLA JENNIFER GOMEZ OLMOS

HUMBERTO SUCHIL GOMEZ

HUMBERTO PALACIOS OLMOS

ROSA MEDINA SALDAÑA

DANIELA OLMOS OLMOS

MARGARITA OLMOS TORRES

GUANAJUATO, PRECINCT 884
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What have we learned?

I Networks basics

I Examples from political science and other domains

I Basic implementation and visualization in R

Pablo Balán Section 7 GOV 40, April 11 2019 20 / 1


