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• A lead user is a consumer of a product 
who faces needs unknown to the public

Lead users have two primary characteristics:
- High incentives to solve problems  Innovators
- Ahead of the market

Motivation

Franke et al. (2006), Schreier et al. (2007)

NEED FOR LEAD USERS

Everett (2010)
von Hippel (2011)
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Social Network Model
Existing Approaches: Acquire lead user 
knowledge through surveys, focus group 
interviews, or frequent interaction with the 
customer

Methodology

-Everett (2010), von Hippel (2011), Lars, et al (2011)

Unknown 
Needs Y

ACQUIRING LEAD USER INSIGHTS

User Xj
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• Cost and scalability challenges of 
acquiring lead user insights 

• Limited incentive to participate in a 
lead user study (from the user’s 
perspective)

Related Work

CHALLENGES OF EXISTING 
TECHNIQUES
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Social Network Model
Hypothesis: topics expressed through 
social media networks approximate lead 
user needs with high accuracy

Research Hypothesis

User Xj
Unknown 
Needs Y

Lead User Need Acquisition 
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Lead User Need Acquisition 

Social Network Model

User Xj
Unknown 
Needs Y

Research Hypothesis

latent features 

expressed 

through social 
media
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METHODOLOGY
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Extracting Product Features 

Methodology
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Methodology: Extract Product 
Features (Example) 

The rechargeable battery built with 
lithium-ion polymer with a charge 

capacity of 1440mAh[8] is built in and 
cannot be replaced by the user; it is 

rated at ≤225 hours of standby time and 
≤8 hours of talk time.

U know with all the glass in the iPhone
4 they really should think about 

integrating a solar panel to recharge the 
battery.

Extract

Extract

battery

lithium-ion polymer

1440mAh

225Hr of standby time

8Hr talk time

glass

solar panel

battery

Product Specification Document

Social Media Message

Methodology
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Methodology: Identify Latent 
Features

• Naïvely, {Latent Features} = {All Features} – {Ground Truth 
Features}.

• Retrieve meaningful latent features. So {Latent Features} = 
{Social Discussed Features} – {Ground Truth Features}.

“A latent feature: a feature that has not yet been 
implemented in any products within its domain”

Methodology
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Methodology: Identify Lead Users
(Product Specific vs. Global)

Methodology

Lead Users

Product Specific

Products used

Products 
familiar with

General
All products 

within a domain
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• = {s1,s2,…sn}: a product domain

• F∗( ) set of global latent features

• F∗(s): the set of product specific latent features 
of product si

Methodology

Methodology: Identify Latent Features
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Methodology: Identify Product 
Specific Lead Users

“Product specific lead users emit innovative ideas about 
the products that they use or are familiar with”

Methodology
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Methodology: Identify Global Users

“Global lead users have critical, innovative ideas about 
all the products within the product domain.”

Positive(s) is the set of positive messages associated with the product s.

Methodology
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Case Study: Smart phones and 
Twitter Users

• 27 smart phone products

– Smartphone Specification Product Specification 
Manuals

– Product Related Twitter Data: 

• 2.1 billions tweets in the United States during the period of 
31 months, from March 2011 to September 2013.

• Preprocess by cleaning and mapping sentiment level 
(positive, neutral, negative).

Case Study
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Monthly distribution of Twitter discussion of each smart phone 
model across the 31 month period of data collection

Case Study

Date
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Results: Extract Product Features 

Results
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Results: Identify Latent Features

• A set of 25,816 global latent features are extracted from the smart phone 
related social media data.

• Latent features with FF-IPF scores lower than 1.1 are treated as noise and 
eliminated.

Histogram showing the distribution of the Feature Frequency-Inverse Product 
Frequency (FF-IPF) scores of 25,816 total extracted global latent features.

Results
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Results: Identify Latent Features

Top 5 latent features across the chosen smart phone models, FF-IPF scores, and 
example tweets that related to the latent features

Results
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Results: Identify Lead Users
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Average product specific iScore (i.e. P(u|s)) and global iScore (i.e. P(u)) of top 100 lead users across all the 
selected smartphone models, along with average numbers of tweets both related to each smartphone
model (Avg Num Msg @TOP100) and average number of tweets related to smartphone in general (Avg
Num All Msg @TOP100)

Results
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Results: Identify Lead Users

Sample tweets from the top lead user of each sample five smart 
phone models. These tweets suggest product innovative 
improvement for each corresponding product.

Results
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Sample tweets from the top 5 global lead users of the smart 
phone domain. These tweets suggest product innovation.

Results

Results: Identify Lead Users
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Conclusion and Path Forward

Social Network Model

User Xj
Unknown 
Needs Y

latent features 

expressed 

through social 
media

Research Hypothesis



Tuarob, Tucker         http://www.engr.psu.edu/datalab/ 25

Acknowledgement & References

Contributors:
• D.A.T.A. Lab: Suppawong Tuarob, Conrad Tucker

References

References

[1] What is big data?–Bringing big data to the enterprise. http://www-01.ibm.com/software/ph/ 
data/bigdata/, 2013. [Online; accessed 16 August 2013]. 
[2] Toni Ahlqvist. Social media roadmaps: exploring the futures triggered by social media. VTT, 2008. 
[3] Sinan Aral and Dylan Walker. Identifying influential and susceptible members of social networks. 
Science, 337(6092):337–341, 2012. 
[4] CarlissBaldwinandEricVonHippel. Modelingaparadigm shift: From producerinnovationtouser
andopencollaborative innovation. Harvard Business School Finance Working Paper, (10-038):4764–09, 
2010. 
[5] D.A. Batallas and A.A. Yassine. Information leaders in product development organizational networks: 
Social network analysis of the design structure matrix. Engineering Management, IEEE Transactions on, 
53(4):570–582, 2006. 
[6] Pierre R. Berthon, Leyland F. Pitt, Ian McCarthy, and Steven M. Kates. When customers get clever: 
Managerial approaches to dealing with creative consumers. Business Horizons, 50(1):39 – 47, 2007. 


