
Social Networks
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Lenddo, a Singaporean start-up, helps financial institutions
collect users’ social network data. But why?
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Obesity is an epidemic.
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Node: individual; edge: connections; size of node: body mass
index; yellow: obesity (i.e., )BMI > 30.
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https://www.youtube.com/embed/pJfq-o5nZQ4?enablejsapi=1

7

https://www.youtube.com/embed/pJfq-o5nZQ4?enablejsapi=1


45%, 25%, and 10%
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Happiness is contagious:
(square: male; circle: female; yellow: happy; blue: unhappy)
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If a deadly germ is going to spread in this social network,
would you rather be person C or person D?
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Network structure makes the difference.
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Amplification Ratio
 

amplification ratio = =
fans exposed to

friends of fans exposed to
=
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Social Network Analysis: Theory
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Key Metrics of a Social Network

Individual: Has meaning independently of social network
You live in Hong Kong island, HK
Connection: You are close friends with 10 people at HKU
Whole Network: On average, students know each other
within 4 steps
Connection can be directed (e.g., follower and followee) or
undirected (e.g., classmates)
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Nodes and Edges

Vertex/Node: an end point, often a person
Edge/Link: What connects up the nodes, e.g., a relationship
Maximum number of edges in group of size .

Where everyone connects to everyone else 
If undirected (my friends also have me as a friend)

N(N − 1)/2

22



Who is well-connected?

Degree (centrality): The number of linkages you have.

“In-degree”, e.g., someone that follows me.               
“Out-degree”, e.g., I follow someone else.

 
Edge Weight

Sometimes edge can also carry weight
Can capture how deep the relationships are
E.g., frequency of interactions between two nodes.    
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How to determine important persons in a social network?
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Who is more important? Why?
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Who is more important? Why?
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https://www.youtube.com/embed/0aqvVbTyEmc?enablejsapi=1
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https://www.youtube.com/embed/0aqvVbTyEmc?enablejsapi=1


Strong ties vs. Weak Ties
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Strong Ties vs. Weak Ties

A, B and C are currently iPhone users.
C has recently switched to Android system, and B still uses
iPhone.
A is more likely to switch or stay, follow your friend or
acquaintance?
Strength of strong ties.
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Degrees of Separation

Path of how many people are
needed to connect people up
Technical name: Geodesic distance
 
6 is the magical number: Kevin
Bacon game ( )
 
Don’t fixate on 6! It does not apply
to all networks!

Link
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http://oracleofbacon.org/movielinks.php


The Density of a Social Network
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Network Analysis with R
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Loading the Network Data

library(igraph)
library(readr)
actors <- read_csv("https://ximarketing.github.io/class/DM//Actors.csv")
movies <- read_csv("https://ximarketing.github.io/class/DM/Movies.csv")
head(actors)
head(movies)
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Constructing the Network

actorNetwork <- graph_from_data_frame(d=movies, vertices=actors, directed=F)
plot(actorNetwork)
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Coloring Your Network

V(actorNetwork)$color <- ifelse(V(actorNetwork)$Gender == "Male", 
"lightblue", "pink")
plot(actorNetwork)
legend("topleft", c("Male","Female"), pch=21,
       col="#777777", pt.bg=c("lightblue","pink"), pt.cex=2, cex=.8)
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degree(actorNetwork, mode="all")1

Degree Centrality
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Closeness Centrality

closeness(actorNetwork, mode="all", weights=NA, normalized=T)1

betweenness(actorNetwork, directed=F, weights=NA, normalized = T)1

Betweenness Centrality

Density of Network

edge_density(actorNetwork)1
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Exercise

actors <- 
read_csv("https://ximarketing.github.io/class/DM//ActorsExercise.csv")
movies <- 
read_csv("https://ximarketing.github.io/class/DM/MoviesExercise.csv")
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Exercise

cities <- 
read_csv("https://ximarketing.github.io/class/DM/DirectedNodes.csv")
routes <- 
read_csv("https://ximarketing.github.io/class/DM/DirectedEdges.csv")
flightNetwork <- graph_from_data_frame(d=routes, vertices=cities, 
directed=T)
plot(flightNetwork)
degree(flightNetwork, mode="in")
degree(flightNetwork, mode="out")
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Mobile
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4.5 billion vs. 6.1 billion
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Excluding your sleep, what is the percentage of time that
you spend on screens?
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How is mobile different from PC? What new marketing
opportunities are brought by mobile?
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Location Based Targeting

Consumers search with their location and proximity in mind

88% of consumers conduct local searches on smartphones.

Local searchers are more likely to take actions

50% of consumers who conducted a local search on their
smartphone visited a store within a day.
18% of local searches on smartphone lead to a purchase within
a day vs. 7% of non-local searches.
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Geo-fencing

Geofencing is a location-based service that sends
promotional messages to smartphone users who enter a
defined geographic area such as a hotel, a mall, or a
conference center. 
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Beacons

Beacons are small, often inexpensive
devices that use Bluetooth to enable
more accurate location within a
narrow range than GPS, cell tower
triangulation and Wi-Fi proximity.
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https://www.youtube.com/embed/nZ532wkhHYs?enablejsapi=1
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https://www.youtube.com/embed/nZ532wkhHYs?enablejsapi=1


Personalize user experience
Send mobile coupons
Have high targetability such as demographics, timing, etc
Be non-intrusive by giving users opt-out options
Link with loyalty program
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