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@ Social networks are essential for business.
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Background

@ Social networks are essential for business.

4

for Companies and Institutions
@ In US, social networks among firms benefit the debt financing, firm
performance, and corporate governance!?3.
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@ In China, people like to find acquaintances to deal with problems.

They think it will save them much trouble.
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Background

@ In China, people like to find acquaintances to deal with problems.
They think it will save them much trouble.

Ol

@ Especially, relationship plays a crucial role in Chinese business model.

@ To the best of our knowledge, few studies focus on the social network
of corporations and elites in China
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CLANS's Stakeholders

@ Investors

o Help them take into account and highly value the social connecting
issues among Chinese firms for their investment decision.

@ Common businessman

o Help them learn more about specific information for Chinese
companies, senior executives and their social networks, for better or
potential commercial activities.

@ Researchers
o Help them conduct deep research
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Objective

o ldentify and analyze social networks among corporations and business
elites
@ Main contributions
e Collect data from multiple sources and do the preprocessing to make it
available to use
e Construct a business social network and formulate similarity relations
among individuals and corporations
e Conduct data mining to discover more implicit information
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@ Corporate leaders’ biography
o China Securities Market and Accounting Research Database (CSMAR),
contains listed firms’ annual reports from year 1999 to 2012
e A personnel database compiled by Zhongcheng Xin Ltd.

Sources Records Biography
format
CSMAR 399,216 (2,500 compa- text

nies covered)
Zhongcheng Xin Ltd. 84,859 (68,289 people structured

covered)
@ Senior managers and listed firms related online news and Sina Weibo
posts.
Sources People Company
Online news 16,374,279 1,126,299
Sina Weibo 19,445,929 2,367,619
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@ Problems
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Data Preprocessing

Name Disambiguation - Problem One

@ Problems
o Extract individual entities from CSMAR
e Map people in Zhongcheng Xin Ltd. to CSMAR
@ Solutions
o If two records share a high similarity of cognizable features (like name,
age, gender, company and birthplace) over a defined threshold, we
consider them as the same person.
@ Result

o ldentify 87,458 individual entities in CSMAR and find the common
46,130 people in two datasets
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Data Preprocessing

Name Disambiguation - Problem Two

@ Problem

@ a popular name in our database matches multiple people from Internet
sources

@ Solutions
e Two-round labeling method for Weibo posts

@ First round, use related keywords(like company name, positions and college)
related to certain people to do the filtering. Use the result as training set to
do the next round.

@ Second round, transform the text into vector expression based on tf-idf, and
calculate the cosine similarity, set a threshold and get the final result.

e Three-round labeling method for online news

@ The first two rounds are the same.

@ Third round, apply the Latent Semantic Allocation to the labeled result from
the second round, map all the documents to vectors in the lower dimensional
latent semantic space, calculate document similarities, set the threshold and
label the rest.

Yuanyuan Man, Shuai Wang, Tianyu Zhang, Corporate Leaders Analytics and Network Sys ICONIP, 2014 14 / 36



Data Preprocessing

Name Disambiguation - Problem Two

@ Problem

@ a popular name in our database matches multiple people from Internet
sources

@ Solutions
e Two-round labeling method for Weibo posts

@ First round, use related keywords(like company name, positions and college)
related to certain people to do the filtering. Use the result as training set to
do the next round.

@ Second round, transform the text into vector expression based on tf-idf, and
calculate the cosine similarity, set a threshold and get the final result.

e Three-round labeling method for online news

@ The first two rounds are the same.

@ Third round, apply the Latent Semantic Allocation to the labeled result from
the second round, map all the documents to vectors in the lower dimensional
latent semantic space, calculate document similarities, set the threshold and
label the rest.

@ Result

o Select random sample of 1000 posts and news, Weibo posts is 98%
and online news is 86% by precision rate.
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Data Preprocessing

Timeline Extraction

@ Problem

o for people in CSMAR, who are not covered in Zhongcheng Xin Ltd.
data, we analyze personal unstructured profiles and extract structured
timeline information
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Data Preprocessing

Timeline Extraction

@ Problem
o for people in CSMAR, who are not covered in Zhongcheng Xin Ltd.
data, we analyze personal unstructured profiles and extract structured
timeline information
@ Solutions
o For education timeline, due to its simple expression, we employ
rule-learning algorithm.
e For work timeline, due to expression’s diversity and complexity, we
employ HMM model.
@ Result
e 95.1% precision rate for education timeline, 83.1% for working timeline.
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Social Network Construction

Alumni Social Network

@ We define alumni relationship as the closeness of the relationship
between two alumni

e Four criteria: major, degree, time of enrollment, intersection school
time
o Deduce 13 types of relationships
@ The closest relationship means that two people are classmates (same major,
same degree and same time of enrollment), weight is 0.9
@ The weight of farthest relationship is 0.1 (with different major, different
degree and no intersection school time)
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Social Network Construction

Colleague Social Network

@ Let position rank (PS) denoted as a representation of job level by
integer ranging from 0 to 9.
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Social Network Construction

Colleague Social Network

@ Let position rank (PS) denoted as a representation of job level by
integer ranging from 0 to 9.

The higher position rank has a larger value

e The PS of the board chairman is 9

e The PS of the CEO is 8

e The PS of the independent director is 1

o Let value relation between two colleagues denoted as the average
position rank of the two people.

@ Let close relation between two colleagues denoted as the intersection
years that they work together.

@ Let colleague relationship denoted as a combination of value relation
and close relation.
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Social Network Construction

Colleague Social Network

@ The colleague weight between person p; and p; is defined as

PS; p, + PS; p;
P Rty 0

teL(pi,p;)

where L(pj, pj) denotes a collection of the intersection years that
person p; and p; used to work with each other, and PS; ,, denotes the
position rank of person p; in the year t. At the end, all the weights are
normalized, which is also applied in the following weight calculation.
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Social Network Construction

Individual Social Network

@ We define the individual social network as an undirected graph
G(V,E).
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Social Network Construction

Individual Social Network

@ We define the individual social network as an undirected graph
G(V,E).
@ In G(V,E), every edge (relationship) has weighted value, which is
defined as
Wij = awf} + Bwfy (2)

where wi’l is a weight for alumni relationship, wf? for colleague

relationship; o and 8 denotes the corresponding percentage.

ICONIP, 2014
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Social Network Construction

Corporation Social Network

Definition

We define the corporation social network as an directed graph G(V, £). In

G(V,E), every vertex (corporation) has feature set P; = {p}, p?,--- , p/'}
and every direct edge (relationship) has weighted value W;; = (wf?, wf¥).

n is the size of the set (total number of staffs); wlgj is a weight for group
membership, w,”j for network relationship.
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Social Network Con

Corporation Social Network

COMPANY A AND B LINKED
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Individual Social Network Construction

Corporation Social Network

° wigj, w,”j are defined as follows:
gp _ gp
wi? = E PS5k *Wo (3)
p;(GP,'ﬂPj
nk __ nk
wif= ), PSpxwi .. (4)

iFj
(p,k>pjr)el—2(Pi7Pj)

PSpg denotes the position rank of person pf‘ in corporation /; wif is a
! i

weight for pX connecting P; with P;; Lo(P;, P;) denotes a collection of
connections between (P; — PN P;) and (P; — PiNP}) ; wgf o denotes

i »Pj
a weight between pf‘ and pf calculated in the previous equation.

@ Corporation weight from corporation i to j is defined as
Wij = 0 + fuf
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Social Network Construction

News Social Network
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System Overview

1. Data Acquisition 4. Data Management

- CSM/I:R Online News
ongcheng -
Xin Ltd. Weibo Posts || XML files

6. Search Service

Entity Search
Relation Search

Direc
Relationship
Storage

: .
3. Social Network Construction \ 5. Data Mining
2. Data Preprocessing Individual Social Network Important Entities Finding
[ Name Disambiguation | Corporation Social Network Relation Mining
| Timeline Extraction | News Social Network Shortest Path Finding
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Data Mining

Link Analysis

@ Aim to find important individuals and corporations

Yuanyuan Man, Shuai Wang, Tianyu Zhang, Corporate Leaders Analytics and Network Sys ICONIP, 2014 26 / 36



Data Mining

Link Analysis

@ Aim to find important individuals and corporations
@ For individual social network

o A method takes into consideration of both personal and network
information

Yuanyuan Man, Shuai Wang, Tianyu Zhang, Corporate Leaders Analytics and Network Sys ICONIP, 2014 26 / 36



Data Mining

Link Analysis

@ Aim to find important individuals and corporations
@ For individual social network
o A method takes into consideration of both personal and network
information
o The basic idea is that an important person knows someone a, then a is
also important.

Yuanyuan Man, Shuai Wang, Tianyu Zhang, Corporate Leaders Analytics and Network Sys ICONIP, 2014 26 / 36



Data Mining

Link Analysis

@ Aim to find important individuals and corporations
@ For individual social network

o A method takes into consideration of both personal and network
information

o The basic idea is that an important person knows someone a, then a is
also important.

e Steps: firstly, we assign every individual with initial score according to
position rank; secondly, we distribute the score according to the weight
of the out-link edge; third, the algorithm will stop if the change is less
than a threshold.
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Data Mining

Link Analysis

@ Aim to find important individuals and corporations
@ For individual social network
o A method takes into consideration of both personal and network

information

o The basic idea is that an important person knows someone a, then a is
also important.

e Steps: firstly, we assign every individual with initial score according to
position rank; secondly, we distribute the score according to the weight
of the out-link edge; third, the algorithm will stop if the change is less
than a threshold.

@ For corporation social network
o Use PageRank algorithm
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Data Mining

@ Relation Mining
e Aim to find out important people’s link between two corporations’ link
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Data Mining
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@ Shortest path finding

o People-to-people

@ Direct connection: schoolmate, family, friend or colleague
@ Indirect connection between them through closest connected intermediate
nodes
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System Overview

1. Data Acquisition
CSMAR Online News

Zho)(ngﬁféeng Weibo Posts Direct | 5| Entity Search
n Ltd. i i
! | XML files Resl?g',?,r:g P Relation Search

A

4. Data Management

6. Search Service

3. Social Network Construction 5. Data Mining
2. Data Preprocessing Individual Social Network Important Entities Finding
[ Name Disambiguation | Corporation Social Network Relation Mining
[ Timeline Extraction | News Social Network Shortest Path Finding
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Search Service

o Entity Search

o Given any keyword, system returns a list of ranked people and
companies.
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o Entity Search

o Given any keyword, system returns a list of ranked people and
companies.

@ Relation Search

o Given any two keywords, the system returns shortest path between
them and the corresponding intermediate nodes and link information.
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© Website lllustration
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Website Illustration
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Website Illustration
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Website Illustration
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Website Illustration
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Website Illustration
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