Social Networks



Lenddo, a Singaporean start-up, helps financial institutions
collect users’ social network data. But why?




MARKETING SCIENCE illlm

Articles in Advance, pp. 1-25
©2015 INFORMS

Credit Scoring with Social Network Data

Yanhao Wei

Department of Economics, University of Pennsylvania, Philadelphia, Pennsylvania 19104, yanhao@sas.upenn.edu

Pinar Yildirim, Christophe Van den Bulte

Marketing Department, The Wharton School, University of Pennsylvania, Philadelphia, Pennsylvania 19104
{pyild@wharton.upenn.edu, vdbulte@wharton.upenn.edu

Chrysanthos Dellarocas

Information Systems Department, Questrom School of Business, Boston University, Boston, Massachusetts 02215, dell@bu.edu




Obesity is an epidemic.

The NEW ENGLAND JOURNAL of MEDICINE

SPECIAL ARTICLE

The Spread of Obesity in a Large Social
Network over 32 Years

Nicholas A. Christakis, M.D., Ph.D., M.P.H., and James H. Fowler, Ph.D.
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Node: individual; edge: connections; size of node: body mass
index; yellow: obesity (i.e., BMI > 30.)



https:/ /www.youtube.com /embed / pJfq-05nZQ4?enablejsapi=1


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

Dynamic spread of happiness in a large social network:
longitudinal analysis over 20 years in the Framingham
Heart Study

James H Fowler, associate professor,' Nicholas A Christakis, professor®
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Happiness is contagious:

(square: male; circle: female; yellow: happy; blue: unhappy)
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No of alters who are happy
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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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diamond
face-centered cubic crystal

Network structure makes the difference.

graphite
hexagonal crystal
layer distance : 335 pm
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Amplification Ratio

friends of fans exposed to

amplification ratio =
fans exposed to
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Social Network Analysis: Theory

20



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 N(N — 1)/2.

« Where everyone connects to everyone else
o If undirected (my friends also have me as a friend)
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Who is well-connected?

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

 “In-degree”, e.g., someone that follows me.
e “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?




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 Donald Trump |

was in

Home Alone 2: Lost in New York |

6 is the magical number: Kevin i
Bacon game (Link) John Heard |

Big
with

Don’t fixate on 6! It does not apply
to all networks!

Tom Hanks ‘

Donald Trump has a Tom Hanks number of 2.
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http://oracleofbacon.org/movielinks.php

The Density of a Social Network

Network Density

Potential Connections: Network Density:
pc= N’ (n-1) Actual Connections

Potential Connections

Examples:

A
Nodes (n): 2

Potential Connections: 1 (2%1/2)
Actual Connections:
Network Density: 100%  (1/1)

Nodes (n): 3

Potential Connections: 3 (3*2/2)
Actual Connections: 3

Network Density: 100%  (3/3)

Nodes (n): 3

Potential Connections: 3
Actual Connections: 2
Network Density: 66.




Network Analysis with R
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Loading the Network Data

(igraph)

(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)
2 plot(actorNetwork)

Rczb@right

Tou@lﬂi-‘! Gm@uise
Kevi @acon
Bill @ton

Nicolag)Cage

Sean @mew
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Coloring Your Network

1 V(actorNetwork)S$Scolor <- ifelse(V(actorNetwork)S$SGender == "Male",
"lightblue", "pink")
2 plot(actorNetwork)

3 legend("topleft", c("Male","Female"), pch=21,

4 col="#777777", pt.bg=c("lightblue","pink"), pt.cex=2, cex=.8)
Degree Centrality

000

1 degree(actorNetwork, mode="all")
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Closeness Centrality

000
1 closeness(actorNetwork, mode="all", weights=NA, normalized=T)
Betweenness Centrality
000
1 betweenness(actorNetwork, directed=F, weights=NA, normalized = T)
Density of Network
000

1 edge density(actorNetwork)



1 actors <-

read csv("https
2 movies <-

read csv("https

Exercise

://ximarketing.github.io/class/DM//ActorsExercise.csv")

://ximarketing.github.io/class/DM/MoviesExercise.csv")

41



Exercise

(03]

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



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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The Average
Screen Time

(% OF AWAKE HOURS) BY COUNTRY
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Are you a slave to your screen? According to our research, people spend an
average of & hours and 37 minutes in front of screens. The question is, how
does each country differ?

The country with the highest average screen time is South Africa, spending
more than half the day on screens (58.21%). Surprisingly, even as one of the
first countries to harness the power of technology and explore its benefits,
according to News On Japan, Japan reportedly spends the least time scrolling
(21.70%).

DAILY AVG SCREEN TIME (% OF AWAKE HOURS)
L ——

21.70% 58.21% Mo Data
Denmark
30.47%
= o Sweden
P
Tor3as 3106%
Crechia
}/— Austria 37T77%
1 32.68%° Rﬂ?;a;i[i]% South Korea
i “_@- —

30.98%
|

Russia

48.01%

LEAST SCREEN TIME

Japan
: Hong Kong
i Talwan 38.04%
: 42.98%
!. Philippines
- ‘.; Vietnam 54.44%
Indi ‘ 37.22%
ia o
37.59% i K=
48.56%
Malaysia - 2 gu;traalls% S
» ew Lealan.
47.34% e
MAE Indanesia ‘r
44.89% | 46.00% v /
Saudi Arabia Singapore
i 41.25%

the Creative

imons AfEribticn Share Alike 4.0

O Electronics Hub




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

e 88% of consumers conduct local searches on smartphones.

Local searchers are more likely to take actions

e 50% of consumers who conducted a local search on their
smartphone visited a store within a day.

e 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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Traditional Location Targeting

Waorks: Unknown
Lives: Unknown
Shops: Unknown
Age: Unknown
Income: Unknown
Interests: Unknown

Works: lowa City, 1A

Lives: lowa City, 1A

Shops: McDonald’s, Wal-Mart
e Age: 25-29
. Income: $50-75k+

Waorks: Midtown Manhattan

' Lives: Garden City, NY

Shops at: Costco, Macy's
Age: 35-44

Income: $150k+

Travels for business
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https:/ / www.youtube.com /embed /nZ532wkhHYs?enablejsapi=1

56


https://www.youtube.com/embed/nZ532wkhHYs?enablejsapi=1
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Monday, October 7

Starbucks rov
Hi Phil! You are near Starbucks
Oxford st. Currently 50% off on your
favorite drink: Vanilla Latte!

slide to open

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

57




