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Agenda
• Research Questions
• Literature Review
• Method
• Case
• Results
• Limitations and Conclusion
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Social Networks, Knowledge, and Observation

•  How do we elicit knowledge 
networks in non-invasive 
manners?

•  How do we weight these 
knowledge networks for insight?
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What’s Been Done?
• Data Collection for Elicitation of Knowledge Networks

Surveys
 Interviews
Patents
Citations
Observational Study

• Quantifying Knowledge
• Assigning Weight to Relationships
• Analyzing Structure and Flow

4

https://hd.media.mit.edu/badges/



|
SERC DOCTORAL STUDENT FORUM 2023  |  NOVEMBER 14

Characterizing Work Histories to Reveal Knowledge Structures

5



|
SERC DOCTORAL STUDENT FORUM 2023  |  NOVEMBER 14

Overlap Weighting
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Job and Person Weighting
• As a person accumulates 

time in a position, they 
develop knowledge specific 
to that role.

•  We can model a person’s 
knowledge as the sum of 
their acquired role 
knowledge

7

+ + = Person’s Knowledge



|
SERC DOCTORAL STUDENT FORUM 2023  |  NOVEMBER 14

Knowledge Absorption
•  Knowledge absorption is 

limited by differences 
between members

•  Once a threshold is 
overcome, the ability to 
pull knowledge increases 
rapidly

8

Junior EngineerSenior Engineer



|
SERC DOCTORAL STUDENT FORUM 2023  |  NOVEMBER 14

Final Edge Weights

With this construction we can now examine: 
• Knowledge of members and organizations
• The amount of anticipated knowledge flow
• Flow betweenness (node level and graph level)

9

𝐸𝐸𝐸𝐸𝐸𝐸𝑒𝑒𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 = 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑝𝑝𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤  ×  𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 ×  𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑛𝑛𝐵𝐵  ×  𝑃𝑃𝑃𝑃𝑃𝑃𝑙𝑙𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤  

Strength of the Relationship B’s Knowledge

A’s Ability to Absorb B’s Knowledge
Knowledge Available to A from B
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Ford Motor Company
• 4,144 hourly employees from 

1918-1947, Detroit area

• 5 different plants

• Role level data (start, stop, role, 
team …)

Case Implementation
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• Rouge retains a more established 
knowledge network (higher weights, 
lower flow betweenness)

• Lincoln is more dependent on a 
small set of nodes, with a relatively 
inexperienced workforce

• WR has lower mean weights than 
Rouge, but similar weighting for 
current roles

Results
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• Comparison of weighted In-
Degree differs greatly from 
standard degree centrality. 

• Deviations off the diagonal 
represent relative difference in 
metrics.

But is this different?
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Comparing Ego Nets
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Limitations ………………………………………. and Conclusion
• Doesn’t capture the nature of relationships 

(peer-peer, leader-follower …)

• All overlaps are assumed positive

• Relationship strength returns to full 
immediately upon rejoining of members

• Knowledge is treated as a single dimension 

• Additive method of person knowledge is 
simplistic

• Growth of individuals is devoid of the context 
they find themselves (Path Dependence of 

Trust)

• Presents a novel approach to non-intrusive 
elicitation of knowledge networks and flexible 
weighting according to the defined parameters 
of an organization

• Method exposes insights missed by more 
traditional methods

• With such a method, organizations can 
continuously observe and even predict changes 
to their knowledge network structure
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