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 Stakeholders of Urban infrastructure projects:
 Internal(directly involved in decision making process)

▪ official decision makers (Government Dept.s & Private Sectors)
▪ Technical decision makers (Planners, Contractors, suppliers, etc.)

 External(affected by the decisions made and related operations)
▪ Local Community
▪ General Public
▪ Project Affected Groups
▪ Local Neighborhood Members
▪ Pressure Groups Such As NGOs. 
▪ News Media

[Atkin & Skitmore 2008]
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 [External] Stakeholders Engagement: 
Public Involvement (PI Programs)

 OFFLINE
▪ Public Meetings
▪ Open Houses
▪ Workshops
▪ Surveys
▪ ….

 ONLINE
▪ Web 2.0
“Micro-participation”

[Evans-Cowley & Griffin 2012] 
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 Micro-blogging (<140 characters)
 Created in 2006
 645M users in 2015 (~120M active monthly)
 135,000 new users joining everyday (Ave)
 58 million tweets/day (Ave) = 9,100/sec

 52 out of the 100 strategic infrastructure 
projects* in NA have had twitter 

accounts since 2012! 
*Based on the ‘North American Strategic Infrastructure Leadership Forum’
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Infrastructure 
Project

SOCIAL

ECONOMIC

ENVIRONMENTAL

PEOPLE IDEAS

 An Infrastructure Discussion Network (IDN):

WHO?

WHAT?

SAYS
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 Finding groups with 
Common Interests 
(Stakeholders Typology)
 Detecting the main Ideas 

discussed (Stakeholders’ 
Vested Interests)

 Profiling Communities & Core Interests

Infrastructure 
Project
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 User profile descriptions
 Under 160 Character

 Most recent tweets

 Lexical vector space
 Terms as dimensions
 Pseudo-documents as vectors

 Semantic Transformation (LSI)
 SVD

 Semantic distance 
 Latent semantic similarities 

 Classes of followers
 Analysis of bio’s

 Classes of interest
 Analysis of Tweets

 Unsupervised Learning
 K-means Clustering 

Collecting data 

Interpretation of 
Results

Clustering

Data Modeling & Pre-
processing

Semantic Distance 
Calculation
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 Eglinton Cross Town LRT (TO, ON) 
 CAD8.4B project
 Connects east and west of Toronto
 Major parts underground (10 out of 19 km)
 Construction began in 2011
 Now under construction
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 Each user as a pseudo-document 
(psd)

 A dictionary of all (say M) terms

 Each psd as a vector:

 [Semantic] Similarity between 
vectors

d3

D:

N followers (users) –
N Pseudo- Documents
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 K-means Clustering
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 Selection of K:
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Cluster1 Cluster2 Cluster3 Cluster4

Size 157 119 78 53
fan transit city culture

enthusiast York news interested

junkie Lrt civic transit

coffee Mo`m account cities

nerd Work world housing

political TTC awesome enthusiast

beer metrolinx business photographer
father updates mayor design

music association Town_hall music

views Area ward planner
member village senior transport
cyclist good twitter issues

news enjoy things economics

writer project active interests

avid theatre citizen place

addict construction resident fan

designer leaside affairs avid

technology works district baseball

grad transport job human

runner environment advisory pop_culture

resident chair progressive policy 14



crosstownTO

Each Edge is the notion of a 
form of friendship/followership: 

A follows B

Each Node  shows: 
One project follower

[Nik-Bakh & El-diraby 2012~13]
 Community-detection through SNA (bottom-up)
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Copy right: Mazdak Nik Bakht, I2C, University of Toronto 2012

[Nik-Bakh & El-diraby, 2012]
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C1 C2 C3 C4
university go waste journalist
eglinton public comms cityhall

davisville area energy freelance
indusry construction strategist torontoist

town hamilton sustainable author
updates dedicated commuter civic

air #ttc economics magazine
adventure gta ryersonu write
business #ttchelps ceo neighborhood

tv #ttcnotices councillor columnist

[Nik-Bakh & El-diraby, 2013]

17



C3
Policy Makers

C1
Political 

Copy right: Mazdak Nik Bakht, I2C, University of Toronto 2012

Results of 
Top-down
& 
Bottom-up
Analyses 
Coincide!
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 Economy 
 XXX (representing monetary values), Dollars, Dollars_Risk, Investing, 

Millions,  Oaarchitects, Construction_Safety, Mega_Contract

 Technical features 
 Construction, Safety, Contract, Consultant, Contractor, Procurement, 

Procurement_Process, LRT_Project, and Tunnel_Boring

 Community related issues, local/regional aspects 
 Neighbourhood, Community, Neighbourhood_Revitalization, Eglinton, 

Yonge_Bus, Finch, and Finch_LRT, Realestate

 Political issues
 Councilor, City_Staff, Provincial_Government, Harper

 A small cluster with no specific theme
 Manual screening: News and updates about the project, its schedule 

and improvement, and public meetings
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 Stakeholders typology
 Bottom-up (Through SNA)
 Top-down (Through semantic clustering)

 Topic detection
 Subjectivity of interpretation
 Existing anomalies 

 Future work
 Semantic distance through an external knowledge-

base/taxonomy 
 Higher levels of automation(?)
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Lexical Space
(Ordered)

Term 
statistical 
analysis

Corpus
(Chaotic)

Data 
collection

Pre-
processing

• User 
Descriptions

• Tweets

• Tokenizing
• Noise 

filtering
• Feature 

extraction

Semantic Space
(Meaningful) 

Topic 
classification

Semantic 
Clustering

• K-means 
Clustering

•Core 
interests
•Main 
concepts 
discussed

Text
processing  

Semantic 
Transformation

 Analysis

LSI 
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 K-means Clustering
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