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Data-Driven Personas 

 

Introduction 

Personas were first introduced by Cooper (1999), who was at the time working on the 

development of new software. As he interviewed potential future users to gather ideas for 

inclusion in his project, Cooper started to participate himself. He discovered that using play-

acting to solve design questions about functionality and interaction was extremely effective, 

allowing him to understand and communicate what was necessary or unnecessary from a user-

centered perspective. He has used this technique to design all of his products, keeping in mind 

the advantages of thinking from the perspective of the user. As a result, he and his clients were 

able to better understand the end user in their projects. 

A persona is a fictitious character representation of an actual group of users who might 

use your product or service. Creating personas can assist designers in adopting a more 

objective understanding of users’ requirements, experiences, behaviors and goals. Personas 

have been well integrated into industry design processes (Nielsen & Storgaard Hansen, 2014), 

as companies have recognized that building them will help product designers address the right 

questions for their target users. Personas simplify design tasks by guiding designer ideation 

processes, and can assist designers in identifying product users. User-centric organizations use 

personas to facilitate the adoption of shared mental models about target users and to increase 

designers' empathy for their users (Nielsen, 2019). Personas can result in a positive return on 

investment for organizations that use them (Drego et al., 2010). 

Personas are created on data collected from multiple individuals as the process has 

traditionally relied on ethnographic methods (An et al., 2017). Because data collection events 

are one-time events, the personas that are created can become quickly out of date. In the 



absence of real-time data, designers are unable to determine whether the personas they have 

created are representative of current users (An et al., 2017). As a result, developing personas is 

not a low-cost or quick procedure. 

 These limitations are the motivations for this study. Web analytics and search platforms 

are providing a wealth of data that can be used for persona development, which has 

significantly increased the feasibility of using Data Driven Persona Development (DDPD) as a 

method of obtaining information about users or customers from online sources that contain big 

data (Del Vecchio et al., 2018). This research aims to contribute to the body of literature on 

data-driven persona development. This study will 1) Collect, analyze and synthesize relevant 

literature within the subject and 2) Provide an overview of how to use Google Analytics and 

Google Trends in persona development and its strengths and weaknesses. Below are the 

specific research questions this paper addresses: 

RQ1: What information can Google Analytics and Google Trends provide for persona 

development for content creators? 

RQ2: What discrete demographic customer segments correspond to each of these 

behavioral customer segments? 

RQ3: How practical is this method in making personas that represent these customer 

groups? 

Literature Review 

Google Analytics 

Google Analytics has tools to help users spot patterns and trends in how visitors interact 

with their websites. Data collection, analysis, monitoring, visualization, reporting, and integration 

with other applications are all possible features, and several persona frameworks have been 



created to suit industry's needs. To better understand all aspects of Google Analytics, this study 

will include professional documents that have been presented by area experts. 

According to Coomer (2015), Google Analytics simplifies the process of creating 

personas by providing five analytics reports including demographics and interests. Each report 

builds on the previous report by including some new information that is then used to develop a 

persona. Examples of demographic information included in the first report are gender and age 

of audience, while the second report includes age breakdowns and targeted age segments. 

Harley (2014) suggests analyzing how real users interact with your website by 

segmenting them according to their personas. This data can be used to validate and refine the 

assumptions made during the research phase. Segments not only allow us to analyze metrics, 

but they also aid in the discovery of behavioral patterns within specific segments. The author 

suggests the following methods for segmenting users based on their personas: 

• Demographics 

• Locations 

• Sources of traffic 

• New / return visitor 

• Referrals 

• Keywords and pages found by the users  

 

In contrast, Jacobson (2014) suggests that defining buyer personas is more than just 

identifying commonalities among a product’s target market. He suggests creating personas from 

user concerns and interests in four steps: 

• Step 1: Research your Website Traffic by Keyword 

• Step 2: Find Similar Users in Search Traffic 

• Step 3: Refine Personas by Social Channels 



• Step 4: Fill Out Social Details for Your Personas 

Some authors noted flaws in using Google Analytics to create personas. Creating personas 

solely based on website analytics can actually distance us from our users. It tells us where and 

who, but not why. However, Google Analytics is also vital because it provides quantitative 

information about website visitors. 

Google Trends 

 Google Trends analyzes the popularity of top Google Search queries in different regions 

and languages. It presents graphs to compare the volume of searches for various queries over 

time. The user can also compare the relative search volume of two or more terms using Google 

Trends. Using R to work with Google Trends can provide a more efficient. Researchers can 

reproduce the same Google Trends data in future, based on detailed record of your query. 

Technical Building Block 

Statistical software R is a popular tool for data exploration among statisticians and data 

scientists. After importing Google Analytics data into R, the software can reshape the data into 

any format and add information from other databases. R can be used to perform statistical 

analysis on data, including cutting-edge machine learning algorithms. 

The Google Analytics Reporting API allows users to directly access Google Analytics 

data and export it to other platforms (Weber, 2015). There are at least six R packages available 

to access the Google Analytics API and import data: rga, RGA, ganalytics, RGoogleAnalytics, 

GAR, and googleAnalyticsR (Tuerker, 2020). They all offer roughly the same applications with 

mild differences in commands and code structure. The account viewID, a date range of interest, 

and preferred "dimensions" and "metrics" must all be provided to the query code by the 

researcher (Edmondson et al., 2019; Brys, 2017). According to Tuerker (2020), dimensions 

refer to qualitative attributes like the date of a session. Metrics refers to quantitative measures 



such as total number of sessions in Google Analytics. Google Analytics is free, so it is a cost-

effective way for ecommerce businesses to track user behavior without having to invest in an 

expensive custom tracking system. Due to the high reliance on Google Analytics by ecommerce 

businesses and the previously mentioned dearth of scientific literature, this research is highly 

relevant for industry. 

 

Methods 

This study will build a persona template by focusing on geographic, demographic, 

psychographic and behavioral attributes as the core framework. Google Analytics and Google 

Trends data will be analyzed to fill in each of these categories. 

Geographic Demographic Psychographic Behavioral 

Region 

Country 

State 

City/Zip Code 

Age 

Gender 

Education 

Owner vs Renter 

Car/Transportation 

Interests 

Values 

Attitude 

Beliefs 

Religious/Political 

Afflation 

Career 

Hobbies 

Entertainment 

Communication 

Travel 

Event Participation 

Table 1: Attributes 

Google Analytics 

Age and Gender 

Demographics and interest data represent only a subset of users and may not 

accurately reflect the overall composition of a site’s traffic. Google Analytics can only collect 

demographics and interest data if 1) Cookies are present and 2) Device advertising ID is 



present, where the user has enabled the analytics tracking code in the Android or IOS app.

 

                                                          Figure 1: Demographics Data 

Figure 1: Google Analytics shows detailed user demographic data for the University of Florida 

website (ufl.edu). Among the insights gleaned from this data are: 

• 54.2% of UFL.edu website users are female, which matches with enrollment data from 

the Department of Institutional Planning and Research at the University of Florida 

(Female = 54.76%)  

• Google Analytics data shows 38.16% of users are aged 18-24. However, the 

Department of Institutional Planning and Research states that 64.87% of students are 

undergraduates 

This data shows that the gender breakdown of site visitors approximates the gender breakdown 

of enrollment. In contrast, the age breakdown of site visitors shows that a significantly smaller 

proportion of website traffic is driven by the target undergraduate age group. 



Location 

 

Figure 2: Google Analytics data shows 6.72% of users are from Asian countries. This is close to 

student demographic data published by the Department of Institutional Planning and Research, 

which states that 7.54% of students are from Asia. 

Interest, Affinity Category, and In-market Segment 

Data on user interests is important in persona development because the information identify 

user personalities. The below graph shows a breakdown of the top interests for site users.  

 

Figure 3: Google Analytics shows that site visitors have a wide range of interests. Therefore, 

content designers must produce a website that appeals to diverse audience interests. 



 

Figure 4: Google Analytics show Bounce Rate on visting-campus, programs-courses, online-

distance-learning pages are above the average (the lower the better) 

 

 

Google Trends in R 

The gtrendsR package supports the following parameters for filtering results: date ranges, 

geographic data, categories, and Google Properties. It this study, the below are parameters and 

code we use in R: 

• Date range is defined as the 12 months preceding the date the study began 

• Geographic location is defined at the country level 

• Categories describe interest categories 

• Google Properties quantifies how users search for content. For example, a web or 

YouTube search. 



Related Topics and Queries 

The graphs below demonstrate the breakdown of different search terms relating to the 

University of Florida. 

 

 

Figure 5 From R, Comparing “University of Florida” and “UF” related queries 

 

Figure 6 From R, Comparing “University of Florida” and “UF” related topics 

Most of the related topics are associated with the University in Florida. Interesting topics 

are tuition payments, school ranking, Gainesville, Grad school and Gators Football. The results 

show that the influence of UF Football is undeniable because there is a clear connection when 

people search for The University of Florida or UF. 



Results 

Results are summarized by subcategory and description of the data. Table 3 also provides an 

example representative of the data obtained from Google Trends. 

Subcategory Data Verbatim Example 

(If possible) 

Geographic Location 

and Gender 

• North America/Female 

• North America/Male 

• Asian/Female 

Persona name, gender, and 

country of origin 

Age 18-24 

25-34 

• Prospective 

Undergraduate 

• Undergraduate 

• Graduate 

Interests, Affinity 

Categories, and In-

Market Segments 

• Education/Post-secondary 

Education 

• Job& 

Education/Education/colleges 

& Universities 

• Finding out how 

much she can get 

from loans, grants, 

or scholarships 

• Finding out if she 

can find a job while 

studying 

Product related 

behaviors 

Related search terms (From Google 

Trends) 
• Searching for the 

UF Football 

schedule 

• Looking up tuition or 

accommodation 

fees 

• Finding the cost of 

living in Gainesville 

• Comparing UF to 

another Florida 

universities 
 

Product goals Organic search landing pages • Looking up 

accommodation 

fees 

• Searching for online 

learning 

• Finding directions 

• Information on 

campus tours 



• Looking for 

programs/colleges 

 

Pain Point Bounce Rate ( > 70%, the higher 

education benchmark) 

• Visiting campus 

• Programs and 

courses 

• Online or distance 

learning 

Table 2: shows how to interpret data in personas 

Persona  

The level of key tasks is only for visual presentation. The idea of personas is to 

communicate a sense of the user's needs. Below is a presentation of a representative user of 

the University of Florida website. 

 



It would be interesting to see how designers perceive the idea of persona from different 

types of photo, name and data visualization. 

Discussion 

Some persona information such as lifestyle and personality are difficult to obtain using 

purely quantitative methods. Qualitative insights are required in order to realistically portray this 

information in the persona. Quantitative personas can be used as part of an explanatory 

sequential mixed-method research design. In the case of an explanatory sequential design, the 

research purpose is to improve understanding of the quantitative results. Researchers design a 

sample that meets this goal, by analyzing quantitative data to draw participants characteristics 

for the qualitative component. Researchers then design the qualitative component to provide 

extra information that helps clear up ambiguity arising from the quantitative analysis. 

Several data points in Google Analytics rely on cookies. The EU cookie law (ePrivacy 

Directive) states that the use of cookies on websites requires users' prior consent. Site and app 

owners in Europe and California may be affected by the European Economic Area’s (EEA) 

General Data Protection Regulation (GDPR), California's Consumer Privacy Act (CCPA), or 

other similar regulations (Google Support, 2022). Following a series of complaints filed in 2020 

by the non-profit organization noyb.eu against 101 EEA-based websites using Google Analytics 

or Facebook Connect, EEA data protection authorities have begun issuing rulings against the 

websites declaring their use of Google Analytics to be in violation of the GDPR (Rosenthal, 

2022). 

According to Salminen (2022), with the current changes in digital privacy the value of 

personas in web analytics is likely to increase. This is due to the platforms' need for more non-

personified systems and methods. Personas are designed to do just that: aggregate individual 

customer data. Google developed a system called the Federated Learning of Cohort (FLOC). 



The idea was to make idealized interest profiles of users, which would then be sold to 

advertisers instead of individual information. For example, the cookies don't say that User XYZ 

is visiting, but "User who is interested in Travel and Experiences" is visiting. Personas, on the 

other hand, can help with this process of privacy-protected customer understanding. As of now, 

it's not clear how this system will take place. 
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