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ABSTRACT 
Creating personas from large amounts of online data is useful but 
difficult with manual methods. To address this difficulty, we 
present Automatic Persona Generation (APG), which is an 
implementation of a methodology for quantitatively generating 
data-driven personas from online social media data. APG is 
functional, and it is deployed with several organizations in 
multiple industry verticals. APG employs a scalable web front-end 
user interface and robust back-end database framework 
processing tens of millions of user interactions with tens of 
thousands of online digital products across multiple online 
platforms, including Facebook, Google Analytics, and YouTube. 
APG identifies audience segments that are both distinct and 
impactful for an organization to create persona profiles. APG 
enhances numerical social media data with relevant human 
attributes, such as names, photos, topics, etc. Here, we discuss the 
architecture development and central system features. Overall, 
APG can benefit organizations distributing content via online 
platforms or with online content that relates to commercial 
products. APG is unique in its algorithmic approach to processing 
social media data for customer insights. APG can be found online 
at https://persona.qcri.org. 
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1 Introduction 
With massive potential reach, data from social media platforms 
can provide insights for user analysis. Working with this data, 
however, has certain disadvantages, including its high volume. 

Personas are one approach to simplifying this user data and give 
a human face to these sterile numbers. The concept of personas is 
employed in various domains, e.g., system development, software 
design, advertising, and marketing for describing and 
communicating about core users, customers, or audiences. One 
can view of personas as conceptual shortcuts for presenting the 
set of people that are (or can be) users, audience members, or 
customers. When employed, personas can aid organizations to 
define strategic goals, develop targeted products, and improve 
customer-centered operations. Many designs, product, marketing, 
content, and advertising development processes can be enhanced 
by integrating personas.  

Automatic Persona Generation (APG) system uses 
aggregated, privacy-preserving data of user interactions with 
digital content that is posted on online social media and website 
platforms. The APG system collects, processes, and decomposes 
this authentic user data, and then enriches the initial results to 
include descriptive attributes to produce truly data-driven 
persona profiles. APG can generate personas from millions of user 
interactions within a matter of hours, far quicker than traditional 
persona creation techniques that rely on manual data collection 
and provide a human face for understanding users that analytics 
alone cannot. 

We present and discuss an overview of APG, focusing on the 
architecture and development approach. Then, we highlight the 
central APG features, with other non-central features presented 
in the actual demonstration. Also, we present some potential use 
cases, system uniqueness, and on-going commercial efforts. 

2 System Overview 
The APG system leverages an established and scalable 
architectural structure that is also robust in terms of data 
expansion by employing: (a) a web framework, Flask, to support 
front-end application development, creation of services, and for 
application programming interfaces (APIs), (b) an open-source 
database, PostgreSQL, for the back-end data storage and data 
processing, and (c) Python libraries such as Pandas and scikit-
learn for data processing and analysis [1]. 

APG links to and accesses the specific online social media 
platforms, (e.g., Facebook, Google Analytics, YouTube) via the API 
of each analytics platform, given the account holder’s permission. 
The typical user data provided by these platforms include the 
demographic variables of gender, age, and country of the person, 
provided at an aggregated group level. Via the APIs, APG collects 
the detailed interactions of users with each of the online content 
pieces on the corresponding platform. This data is available to 
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Figure 1: APG data and processing flowchart from server 
configuration to data collection and persona generation. 

only owners of a particular social media channel (e.g., YouTube 
channel) and not available to the general public. 

APG applies a sequential methodology [1, 3]approach to 
automatically generate personas from this social media data, 
consisting of: 
 calculating users’ distinct interaction patterns with content, 
 linking distinct patterns to specific demographic groups, 
 identifying an impactful demographic group for each of the 

distinct patterns 
 creating thin personas via the combination of behavioral and 

demographic attributes, 
 enriching these thin personas to generate complete persona 

profiles. 

Figure 2: Matrix decomposition using NMF. Matrix V is 
decomposed into W and H. g denotes demographic groups 
in the dataset, c denotes product units, p is the number of 
latent behaviors of demographic groups over product units, 
and ε is the error term. 

 
For the algorithmic implementation of this process, we apply 

Non-negative Matric Factorization (NMF) for identifying latent 
customer interaction (see Figure 2). NMF is particularly intended 
for reducing the dimensionality of large datasets by discerning 
latent factors [5]. From this foundational ‘persona’, the system 
implements a process of enrichment by adding an appropriate 
name, picture, social media quotes, and related demographic 
attributes (e.g., marital status, educational level, occupation, etc.) 
via querying the Facebook API. The result is a set of 
organizational persona profiles representing the customer 
population segments. The personas are shown to end users (i.e., 
the people from the organization whose data is used for the 
persona generation) via the online system running on Flask1, an 
open-source Python web framework (see Figure 3). APG is a real, 
fully functional system deployed with real client organizations, 
and a demo available online2.  

                                                                 
1 http://flask.pocoo.org 

Figure 3: APG Infrastructure. 

A detailed technical explanation of APG’s system 
infrastructure is found in Jung et al. [2]. The persona profile (see 
Figure 4) has nearly all of the typical persona attributes. 
Additionally, data-driven personas, by relying on regular data 
collection intervals, can enrich the traditional persona profile with 
additional elements such as (a) customer loyalty, (b) sentiment 
analysis [4], and (c) topics of interest (see Figure 4). Also, the 
persona profile is interactive and functions as the interface to the 
additional level of analytics and user data.  

Figure 4: The APG personas listing (left of screen) and a 
personas profile displayed. An APG Persona Profile 
contains the standard persona profile attributes, plus with 
direct access to the underlying data used for creation. 
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