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Social Networks, Knowledge, and Qbservation

» 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

https://hd.media.mit.edu/badges/
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Characterizing Work Histories to Reveal Knowledge Structures

| XY

)

Collect Individual Work Determine Overlaps Between
Histories Members

Individual work histories contain Overlaps are determined by
several fields like most Resumes  calculating the number of days on
and CVs: the same teams at the same time.
+ Title/Role This, along with the last time the
» Assigned Team two members overlapped, is
« Dates of Employment derived from the work history.
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Weight Edges Analyze Network
Edges between members are Key metrics are extracted from
calculated by weighting the total the graph to better understand the
time of overlap, time since last current knowledge structures.

overlap, knowledge held by an
individual, and the difference
between the experience of the
two members. The weight is
meant to model the access to
quality information or knowledge.
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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.

Job Weight

- We can model a person’s
knowledge as the sum of
thelr acqmred role

150 200 250 300 350 400 450 500 550 600 650 700 750
Days in Job PB?"SOTL JOb'wezght E JObwezght )

— )\ _ ®
JObwe?lght,i(DQySITbJObé, Ajob) =1 —e AjobDaysindob;
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ﬂ‘+ 'i\ +ﬁ = Person’s Knowledge
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Knowledge Abhsorption

 Knowledge absorption is
limited by differences
between members

* Once a threshold is
overcome, the ability to
pull knowledge increases
rapidly
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Final Edge Weights

Knowledge Available to A from B

E dg eweight

Overlapyeign: X Overlapgeca,

~

Strength of the Relationship J

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)
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Case Implementation

Ford Motor Company
« 4,144 hourly employees from - l--IIIE“HIII
1918-1947, Detroit area Ll
- 9 different plants II-IiSWImﬂlﬁ
wl W wﬁﬁi@
* Role level data (start, stop, role, - I

team ) = | 1

1
1922 1924 1926 1928 1930 1932 1934 1936 1938 1940 1942 1944
Date of Employment
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Results

+ 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

Network Mean Employee Mean Job Graph Flow

current roles Plant  Bmployees weight  Weight Weight  Betweennces
HP 4 21.15 5.29 0.78 0.000
IRON MT 4 7.78 1.95 0.70 0.178
LINCOLN 46 57.49 1.25 0.59 0.193
ROUGE 103 311.59 3.03 0.77 0.078
WR 113 235.46 2.08 0.76 0.112
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But is this different? e~ &

- Comparison of weighted In- —y————
Degree differs greatly from - =
standard degree centrality. ' —=

Employee

-+ Deviations off the diagonal S e
represent relative difference in =
metrics. === —

pa— :
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Scaled Degree Rank (Less is Higher Ranking)

* Degree Centraility Weighted In-Degree
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Comparing Ego Nets

Employee ID Flow Betweenness Degree
3727 0.28 6
4105 0.27 8
1565 0.27 5
848 0.23 7
3292 0.08 4
1940 0.06 4
4010 0.03 4
556 0.03 4
891 0.02 3
263 0.02 3
1058 0.00 2
722 0.00 1
2565 0.00 6
886 0.00 3
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Unweighted Network

3727

Weighted Network
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Limitations ......oceoceceeeeeeseeseesemsensenae. and Conclusion
oesn't cap turg the pature of relatlonshlps Trust)
peer-peer, leader-follower .
e ents a novel approach to mtr
« All overlaps are assumed positive |c?513|llt|on of kn i E d‘ ?Ilem
welg mgacc mg he e me parame ers
of an organiza |on
* Relati nih|p strength refurns to fullJ
immediately upon rejoining of members
p/le(tihqd e pos?ﬁ nghts missed by more
_ _ _ _ raditional methods
 Knowledge is treated as a single dimension
N _ o With such %thod org anlzatlons 3 ?
« Additjve. method of person knowledge is ? inuqusly pbserve ta ven predict changes
simplistic eir knowledge network structure

hEmsclves (Path Depandence of

e
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Thank you

Stay connected with SERC Online: Email the presenter: JD Caddell
¥y in O ¥4 icaddell@stevens.edu

Email the advisor: Associate Professor Roshanak
Nilchiani

X4 rnilchia@stevens.edu
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https://www.linkedin.com/company/systemsengineeringresearchcenter/
https://twitter.com/SERC_UARC
https://www.youtube.com/channel/UCj4FvYXhmNOtjin_ToD3NWw
https://sercuarc.org/
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