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Presenting an [error framework] for metered data



INTRODUCTION

Tracking online behaviours using a meter

Definition

Metered data is obtained from a meter willingly installed or configured 
by a sample of participants on their devices (PCs, tablets and/or 
smartphones). 

A meter refers to a heterogeneous group of tracking technologies that 
allow sharing with the researchers, at least, information about the 
URLs of the web pages visited by the participants. 

Nonreactive

Collected by tracking the traces left 
by individuals when interacting with 
their devices online.

Sample of participants

Collected from a designed sample 

of individuals



INTRODUCTION

Tracking online behaviours using a meter

Benefits of metered data

• Objective and free of recall errors

• Continuously collected in real time

• Pre-designed sample of participants
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Metered data can potentially suffer from different types of errors

Shared devices and observation of only part of the activity

• 60% of desktops, 40% of laptops and tablets, and 9% of 
smartphones shared to some degree(Revilla et al., 2017)

• 28% with the meter installed in all devices (Pew Research Center, 
2020)

Technical issues and reactivity / social desirability bias (Jurgens et al., 2020; 
Toth and Trifonova, 2020)
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BACKGROUND 

Inferences for finite populations 

Systematic categorization and conceptualization of metered data errors 
not available



Total Error Framework for metered data

#1 Summarize the data collection and analysis process for metered data. 

#2 Conceptualize and categorize all errors components (e.g.
measurement errors) and causes (e.g. social desirability) that can occur 
when using metered data.
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1) Choose the best design options for metered data.

2) Make better informed decisions while planning when and how to 
supplement or replace survey data with metered data.

3) Help assess research using metered data.
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Adapting instead of reinventing 

• Follow approach by Amaya et al (2020) with their Total Error 
Framework for Big Data

• 7 error components of the TSE (Groves et al., 2009) as starting 
point:

• Coverage errors, sampling errors, missing data errors, 
adjustment errors, specification errors, measurement errors and 
processing errors

THIS STUDY

Approach



RESULTS

Data collection and analysis process
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Error components and their causes
Error components Specific error causes

Specification error − Measuring concepts from which not enough data is available

− Inferring attitudes

− Defining valid information

Measurement error − Non-trackable target

− Meter not installed

− Uninstalling the meter

− New non-tracked device

− Technology limitations

− Technology errors

− Hidden behaviours

− Shared device

− Social desirability

− Extraction error

Processing error − Coding error

− Aggregation at the domain level

− Data anonymization

Coverage error − Non-trackable individuals 
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Missing data error − Noncontact

− Non-consent

− Non-trackable target

− Meter not installed

− Uninstalling the meter

− New non-tracked device

− Technology limitations

− Technology error

− Hidden behaviour

− Social desirability

− Extraction error

Adjustment error − Same error causes than for surveys

Sampling and adjustment 
errors have no specific error 
causes
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RESULTS

Practical recommendations

1. Clearly define what your tracked data is measuring beforehand.

Concept: average hours of consumption of online political news

Measure: average time recorded of the visits to online political outlets’ URLs.

• What is considered a visit?

• Which online outlets?

• Which URLs should be considered political?

• What time frame to use to compute an average?
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2. Consider the impact of the chosen technologies on data quality. 

Apps

Where?
Device

Devices
Not iOS

Continuous?
Yes

Types of data
URLs, Time, 
Device, Search 
terms, Incognito, 
HTML

Plug-in A

Where?
Browser

Devices
Only PC & MAC

Continuous?
Yes

Types of data
URLs, Time, 
Device, Search 
terms, Incognito, 
HTML

Plug-in B

Where?
Browser

Devices
Only PC & MAC

Continuous?
No

Types of data
URLs, Time, 
Device, Search 
terms, Incognito, 
HTML

Proxy

Where?
Network

Devices
All

Continuous?
Yes

Types of data
URLs, Time, 
Device, Search 
terms, Incognito, 
HTML
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Train WIFI

Home WIFI

Cafe WIFI

Safari

Apps 
(Fbk,Twitter…)

Chrome

Iphone

PC Home Online 
behaviour

Online 
behaviour

Online 
behaviour

Online 
behaviour

Online 
behaviour

Individual 
i

Complete 
Online 
behaviour?

APP



RESULTS

Practical recommendations

3. Explore strategies to increase the willingness of individuals to 
install the meter in all targets.

• Tracking technologies present different installations processes.

• Multiple tracking technologies might need to be installed for the same 
participant.

• Targets (devices / browsers / networks used) are unknown.
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IF YOU WANT TO KNOW MORE WATCH:

https://youtu.be/aMSohm81YEQ



1. One specific definition of data quality.
2. Lack of previous empirical research.
3. Tracking technologies are constantly evolving.
4. Metered data errors are considered independently.

CONCLUSIONS

Limits

1. Using metered data is complex and many decisions must be taken.
2. Reporting these decisions and conducting robustness checks is

necessary.
3. More empirical research is needed.
4. This framework can help on all these aspects.

Take-home messages
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