
Center for Computational Analysis of 

Social and Organizational Systems

http://www.casos.cs.cmu.edu/

Quantifying the Meaning of Interactions on
Different Communication Media

Kenneth Joseph 1 Kathleen M. Carley 2

1kjoseph@cs.cmu.edu 2kathleen.carley@cs.cmu.edu

March 15, 2012



Motivation and Overview

• There are known differences (and similarities) in the
meaning of an interaction on different media
[2, 7, 8, 6, 4, 3, 9]

• Effects:
• Event data → Social Tie
• Tie Strength/Meaning

• How can we move in a principle way from qualitative
findings to quantities of use to network analysis?

• Today
• Exploratory Analysis
• A three step process from “media bias” to metric: Observe,

Generalize, Quantify
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Data Description

• Survey data from the Pew Internet and American Life Project
report on“Social isolation and new technology” [5] 1

• Their question: Are new technologies shrinking the size of
our core discussion networks?

• Core tie: “especially significant” or “with whom we discuss
important matters”

• Phone interviews (7/08) of 2,512 adults in households in the
continental US

1Disclaimer: This work is not affiliated with Pew
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Survey Demographics

• 47% Male, 53% Female

• 76.1% white, 10.2% black, 5.3% Hispanic or Latino
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Part I Used

Each respondent names all core ties.
For each tie:

• Features of the relationship
• type, duration and physical distance

• Frequency of communication via:
• Face to Face, Email, Text Messaging, Landline, Cell phone,

Mail, Instant messaging, Message through a SNS
• Only have value if person is able to access media

• Demographics
• age, race and gender
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Core Tie Generators
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Relationship Type Generator
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Frequency of Communication Generator
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Something is a Bit Off...
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Observe: Frequency of Use Differs for Core Ties
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Generalize: Relationship Type (SVD)
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Generalize: Relationship Duration **Chi-sq p-val
significant
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Generalize: Age **Chi-sq p-val significant
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Generalize: Gender **Chi-sq p-val significant
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Quantify: Proposed Quantification

• Value: Likelihood that a single observed interaction on a
medium is with a member of the core discussion network,
P(IC )

• Use: Which social ties can we label as “core” from event
data?
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Quantify: Equation

• Average Communication Per Day with a Core Member

(APDC ) =
OrdinalValues∑

ov

Avg .PerDayov ∗ ProbOfAnswerov

• Average Communication Per Day (APD) across all ties - a
(deliberately) conservative estimate

• Avg.NumCoreTies = 3.2 (from survey)

P(IC ) = Avg .Num.CoreTies∗APDC
APD

• Note: On the aggregate, but we could do this on a per user
basis
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Quantify: Result

Media APDC Avg.
Number
of Core

APD P(IC)

F2F 1.17 3.2 10 .370
Cell .9 3.2 10 .283
Mail .03 3.2 .25 .282
Landline .52 3.2 10 .162
TXT .60 3.2 15 .127
SNS Msg .16 3.2 5 .103
Email .33 3.2 10 .068
IM .26 3.2 15 .056

• Mail is a good indicator - birthday cards

• SNS Msg higher than Email - dependence on (currently)
arbitrary APD

• Otherwise, order matches intuition, previous work, data
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Conclusion

• Chief Limitations:
• Survey data [1]
• “Averaging over circumstance” [6]
• Current metrics rough
• Missing data

• Chief Contribution: Observe, Generalize, Quantify

• Uses:
• Move with principle from event data to network data
• For large scale analyses of anonymized data, quantification of

this kind is practical
• If we can choose a subset of mediums to observe, which should

we choose?
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