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Related Work

Link Analysis and Web Measurement

2 PageRank [Brin and Page, 98] — peer endorsement

0 Hits [Kleinberg, 99] - authority and hub

9 Power law dlstrlbutlon the fraction of nodes with degree i is
proportional to l.— for some constant a

The in-degree, out-degree distribution of the web follows the power law
Scale free network

Social Network Analysis

a Structural and mathematical properties of social networks
Cliques, dyads, components and circles
The significance of positions in these networks

Empirical study of the structure of online social networks
d Youtube, Flickr, Twitter, Facebook, blogs ...
J Scale free, small-world



Random Graph Models

Hostgraph Model (the copying mechanism)

0 Authors of web pages will randomly find a page and then copy some
portion of the links to their own page
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Generalized Preferential Attachment Model
2 New nodes are more likely to link to existing nodes with high indegree.

0 Each site is assigned with an initial attractiveness score A. Over time,
the attractiveness score of a site S = A + indegree of S
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guanxi

“An informal, particularistic personal connection between two individuals who
are bounded [sic] by an implicit psychological contract to follow the social
norm of guanxi such as maintaining a long term relationship, mutual
commitment, loyalty, and obligation. A quality guanxi is also characterized by
the mutual trust and feeling developed between the two parties through
numerous interactions following the self-disclosure, dynamic reciprocity, long
term equity principles.”

= Aterm in sociology that refers to connections/relationships
2 Varies in different Chinese societies and changes over time

= |t had been studied by sociologists, political scientists, economists
and anthropologists

= One can find a similar notion of guanxi in the ancient writings of
Confucius




Types of Guanxi

Most Western network theories focus on network
structures and the significance of positions in the network

Dyadic (two-party) relationships are the fundamental units
of guanxi networks.

The classification of guanxi
2 (1) Socio-affective

9 (2) Instrumental

2 (3) Mix guanxi




‘ The Establishment of Guanxi

= Guanxi base
Q2 Same birth place
2 Same school
3 Friends, family members, partners...

" The exchange of resources/capital
3 “Qing” = feeling 15
2 “Xin” = trust =/ 66

= Social ties

= The exchange of capital
0 Economic capital
0 Social capital

3 Culture capital Pierre Bourdeu
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Guanxi Applied to the Web

Guanxi between web sites

2 Regarding a web site as representing a company, a person, a news
source ...

2 Guanxi base can be established between two web sites
Web sites that belong to family members, friends, collaborating partners
Web sites that originated in the same city, or have the same purpose

2 Two web sites may establish guanxi
2 The exchange of text or banner links

frlends

Same purpose

Same city




‘ Guanxi Applied to the Web

= Two web sites can also have guanxi due to an acquaintance through

a third party web site with whom they both have guanxi with

Web sites can establish guanxi due to an acquaintance through a

link exchange platform
“Friendship Links Web”
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Strong guanxi versus cheap guanxi
0 Triangles are indications of cheap guanxi
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Textual Indication of Guanxi
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Empirical Study of the Chinese web and the General Web

The sample Chinese web - 10,000 web sites randomly selected from a
crawl of the Chinese web conducted by Peking University

The sample general web - 20,000 web sites randomly selected from the
Open Directory Project ( )

Mutual Links, Type 1 triangles and Type 2 triangles
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PageRank Correlation

We examine correlations between the sites’ PageRank scores

Cs(i) (Cum(i)) is the average PageRank of nodes with single (mutual) links
from nodes with PageRank equal to /

Under the preferential attachment model and the hostgraph model, the
destinations of all links are determined independently of the PageRank of
the source nodes

Single Link PageRank Correlation Mutual Link PageRank Correlation
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PageRank Correlation

In the case of single links
2 The plot of Cs(i) as a function of PageRank i is almost flat
In the case of mutual links
0 Sites with high PageRank «— sites with high PageRank
0 Sites with low PageRank «— sites with low PageRank

average PageRank C(i)
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PageRank Correlation in Chinese Web
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A Guanxi Model of the Web

The guanxi mechanism:

2 At each time step, we add k guanxi edges to a node A

Choose a prototype and a destination node with a method similar to the
hostgraph model.

9 (1) With probability g, the destination node links back
g (2) With probability 7-q, both the prototype and the destination node link back

We Combine the guanxi mechanism with the hostgraph model

Parameter Chinese General
o 0.37 0.61
q 0.44 0.71
d1 0.87 0.82
da 0.83 0.74

Table 1: Setting of Simulation
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Comparison Against Web Sites in Different Countries

= We look at dyadic relationships between web sites in
different countries.

2 Japan, France and Iran (.jp, .ir, .fr)
2 For each country, we randomly selected 5000 web sites

@ Chinese
@ Japanese
A Iranian

O French

% links in mutual links % of sites in mutual links % of sites in TYPE 1 % of sites in TYPE 2
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Identitying Guanxi Web Sites

We identified some characteristics that can be used to separate web sites
that establish cheap guanxi, strong guanxi and no guanxi.

We separated 17461 randomly selected web sites into three groups based
on textual clues indicating that they are establishing different types of guanxi

2 Textual strong guanxi web sites
0 Textual cheap guanxi web sites
2 Textual no guanxi web sites

After some experimentation, we formulated some rules to separate web sites
based on characteristics in linking patterns and PageRank correlation

0 Structural cheap guanxi web sites
0 Structural strong guanxi web sites
Q Structural no guanxi web sites

ypes of Guanxi heap trong No
extual/Structural [0.774 0.795 0.909
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Conclusion

We defined guanxi in the web
Q  particular link patterns
0 supporting textual evidence in web pages

Empirical study of the web sites in different countries

0 The Chinese web has a higher percentage of web sites in mutual links and
triangles

0 PageRank correlation
We present a mechanism to model the guanxi structure in the web

We classify web sites that develop types of guanxi based on
characteristics in linking patterns and PageRank correlation

Applications:

@ Producing personally tailored recommendations
Q9 Filtering out web spam
2 Understanding social networks
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‘ Questions?

THE WALL STREET JOURNAL. Digital Network ~ W8Jcom  Market'Watch  BARRONS

Thursday, August 27, 2009 As of 3:55 PM PDT

THE WALL STREET JOURNAL. BLOGS BRI T it I

—lz China America's bank, or should it be the other way around? An
attempt to untangle the complex economic relations between the two
countries. [Richard Spencer]

All Things Digital.

Today's Paper = Video = Columns =

Home World L. 5. Business Markets

—Liu Xiacbo, one of the signers of the Charter 08, has reportedly been
detained for the last week. Two human rights experts comment on some of
the legal issues at stake. [China Law Prof Blog]

WSJ Blogs -

China Journal

How China is changing - and changing the v

gagortunity: Over a thousand

—Guanxi (aka relationships, connections, social networks) is everywhere in China, includ
online. Here's an introduction to some recent research on the workings of guanxi on the
Chinese Internet. [56minusi]

A 4
Our Work in the WSJ

— Director Jia Zhangke made this short film for the 10th anniversary of Modern Weekly
magazine and discussed his work with the publication. [Danwei]
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