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Who am I?

SHAMELESS SELF-PROMOTION



Survey

How does this advert make you feel?

Surveys in the digital age

To which do you like or dislike this ad?



• A highly relevant but ever changing tool

1. Surveys are some of the most frequently used method for collecting data 

Surveys are (still) relevant

SURVEYS IN THE DIGITAL AGE

Sturgis, P., & Luff, R. (2021). The demise of the survey? A research note on trends in the use of survey data in the social sciences, 1939 to 2015. International Journal of Social Research Methodology, 24(6), 691-696.
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• A highly relevant but ever changing tool

1. Surveys are some of the most frequently used method for collecting data 

2. But they look significantly different than before: online, nonprobability & linked 

Surveys are (still) relevant

SURVEYS IN THE DIGITAL AGE

Online Nonprobability Surveys

Smart Surveys / Enhanced online surveys

Ricciato, F., Wirthmann, A., & Hahn, M. (2020). Trusted Smart Statistics: How new data will change official statistics. Data & Policy, 2.
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• In general, surveys are used to make inferences 
about a concept of interest for a given population

• Two parallel processes: measurement and 
representation

• Errors can happen in both sides

• The goal is to, within the project’s time and budget
constraints, reduce as much as possible the errors

The Total Survey Error (TSE) framework

THE BASICS OF SURVEY RESEARCH
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• No interviewer
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• Visual instead of aural

• Easier to design and faster to field
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No offline population

Higher nonresponse

for less internet-savvy people?
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WHAT ARE ONLINE NONPROBABILITY SURVEYS?

• First, they are online surveys

• No interviewer

• Answered through connected devices

• Visual instead of aural

• Easier to design and faster to field

• Etc.

• And secondly, they are nonprobability

Our main interest
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WHAT ARE ONLINE NONPROBABILITY SURVEYS?

• Probability sampling          Every unit from a frame population has a known and non-zero probability of inclusion

≠ The sample is selected “at random” 

≠ The sample is “representative”

= we understand the selection process

= we know the probability of being in the sample
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• With online surveys, this is mostly due to two reasons:

1. There is no frame to use

Sample

Users of a platform 

are prompted with a 

link

Those who click and 

answer are the sample



Probability VS Nonprobability

WHAT ARE ONLINE NONPROBABILITY SURVEYS?

• Nonprobability sampling           The selection probabilities are unknown and, for some people, zero.

• With online surveys, this is mostly due to two reasons:

1. There is no frame to use

2. There is a “frame”, but it is unclear how people have been selected to be part of it (not in a prob. way)

Panel (frame) Sample

Panellists are invited to participate, 

not at random
People opt-in 

into the panel



How can we run online nonprobability 
surveys?



The 3 key steps

RUNNING ONLINE NONPROBABILITY SURVEYS

1. Identify from where you will obtain participants

2. Prepare the sampling design

3. Create an adjustment approach
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Without a proper frame, we need other sources of participants:
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First step: Obtaining participants

RUNNING ONLINE NONPROBABILITY SURVEYS

Without a proper frame, we need other sources of participants:

1. Social media

2. Opt-in online panels

3. Crowdsourcing / participants market places

4. Respondent aggregators 

Main focus today

Stefkovics, Harrison, Skinnion and Eichorst (2022). Survey Use in Substantive Research: Trends Across Disciplines. Paper presented at the 77th Annual Conference of the American Association for Public Opinion Research. 
Available at: https://drive.google.com/file/d/12x3ZbSp1e1HseCPjX9AJcG4BQp_7Nt64/view

No of surveys for platform

https://drive.google.com/file/d/12x3ZbSp1e1HseCPjX9AJcG4BQp_7Nt64/view


Second Step: Sampling designs

RUNNING ONLINE NONPROBABILITY SURVEYS

We cannot rely on randomization techniques anymore
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RUNNING ONLINE NONPROBABILITY SURVEYS

Change of paradigm: sampling design through the lenses of causal inference

Population

Participate

Don’t 
participate

Estimate

Unobserved 
estimate

Mercer, A. W., Kreuter, F., Keeter, S., & Stuart, E. A. (2017). Theory and practice in nonprobability surveys: parallels between causal inference and survey inference. Public Opinion Quarterly, 81(S1), 250-271.
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Population
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Second Step: Sampling designs

RUNNING ONLINE NONPROBABILITY SURVEYS

Change of paradigm: sampling design through the lenses of causal inference

Population

Participate

Don’t 
participate

Estimate

Unobserved 
estimate

Confounders

Our design needs to account 

for this

Mercer, A. W., Kreuter, F., Keeter, S., & Stuart, E. A. (2017). Theory and practice in nonprobability surveys: parallels between causal inference and survey inference. Public Opinion Quarterly, 81(S1), 250-271.



Second Step: Sampling designs

RUNNING ONLINE NONPROBABILITY SURVEYS

Fit for purpose design

Cornesse, C., Blom, A. G., Dutwin, D., Krosnick, J. A., De Leeuw, E. D., Legleye, S., ... & Wenz, A. (2020). A review of conceptual approaches and empirical evidence on probability and nonprobability sample survey research. 
Journal of Survey Statistics and Methodology, 8(1), 4-36.
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Second Step: Sampling designs

RUNNING ONLINE NONPROBABILITY SURVEYS

Fit for purpose design  

• The sampling design does not need to produce a snapshot of the population

• It only needs to mitigate any bias that the confounders might introduce

Most common approach: Quota sampling

Cornesse, C., Blom, A. G., Dutwin, D., Krosnick, J. A., De Leeuw, E. D., Legleye, S., ... & Wenz, A. (2020). A review of conceptual approaches and empirical evidence on probability and nonprobability sample survey research. 
Journal of Survey Statistics and Methodology, 8(1), 4-36.
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Second Step: Sampling designs

RUNNING ONLINE NONPROBABILITY SURVEYS

Quota sampling                 
Sampling approach that matches the distribution of a given variable in the sample

with the actual population distribution

Desired sample size: 1,000

Distribution of gender in population: 50% male, 48% female, 2% other

Gender in the sample: 500 males, 480 females, 20 others



Second Step: Sampling designs

RUNNING ONLINE NONPROBABILITY SURVEYS

Cross quota sampling             This can get more complex when quotas are crossed 

Male Female

White 350
(35%)

300
(30%)

Non-white 200
(20%)

150
(15%)

Not only about marginal distributions, but also about how 

the individuals in the subgroups represents the population 

subgroups
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Third Step: Adjustment approach

RUNNING ONLINE NONPROBABILITY SURVEYS

Even the best design might not be able to correct for all the biases: we need some modelling

The general logic: statistical models to correct the estimates through weights that re-balance the estimates towards the 
population (in terms of the confounders). 
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Third Step: Adjustment approach

RUNNING ONLINE NONPROBABILITY SURVEYS

Example: Raking

• Choose a set of variables where the population distribution is known 

• Iteratively adjust the weight for each case until the sample distribution aligns with the population for those variables

• Sample should be: 48% male and 52% female, and 40% with a high school education or less, 31% who have 
completed some college, and 29% college graduates

• First step: adjust the weights so that gender ratio for the weighted survey sample matches the desired population 
distribution

• Second step: weights are adjusted so that the education groups are in the correct proportion

• Third step: If the adjustment for education pushes the sex distribution out of alignment, then the weights are 
adjusted

• Etc until he weighted distribution of all of the weighting variables matches their specified targets.
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• Many more complex methods exist, like propensity weighting and matching, which can even be combined!

• But the evidence seems to suggest that the key part is to choose the right variables, with simple models 
performing similarly as more complex ones!
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Participate

Don’t 
participate

Estimate

Unobserved 
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Confounders



Third Step: Adjustment approach

RUNNING ONLINE NONPROBABILITY SURVEYS

• Many more complex methods exist, like propensity weighting and matching, which can even be combined!

• But the evidence seems to suggest that the key part is to choose the right variables, with simple models 
performing similarly as more complex ones!

Food for thought: combining small probability samples with big nonprobability ones

However, new advancements are proposed every year…maybe 

more complex methods will make a difference eventually



So are online nonprobability surveys any 
good?



Online nonprobability surveys are generally less representative

THE QUALITY OF ONLINE NONPROBABILITY SURVEYS

Most research has found that probability-based online surveys are more representative

Cornesse, C., & Bosnjak, M. (2018, April). Is there an association between survey characteristics and representativeness? A meta-analysis. In Survey Research Methods (Vol. 12, No. 1, pp. 1-13).

Mean absolute bias subgroup comparison results by 

probability versus nonprobability surveys as moderator



Online nonprobability surveys are generally less representative

THE QUALITY OF ONLINE NONPROBABILITY SURVEYS

Most research has found that probability-based online surveys are more representative

And that weighting does not solve this



Online nonprobability surveys are generally less representative

THE QUALITY OF ONLINE NONPROBABILITY SURVEYS

But results vary a lot depending on the type of survey (source + sampling + weighting) 

MacInnis, B., Krosnick, J. A., Ho, A. S., & Cho, M. J. (2018). The accuracy of measurements with probability and nonprobability survey samples: Replication and extension. Public Opinion Quarterly, 82(4), 707-744.



Online nonprobability surveys are generally less representative

THE QUALITY OF ONLINE NONPROBABILITY SURVEYS

Even sometimes being better than probability-based online panels! 

Kennedy, C., Mercer, A., Keeter, S., Hatley, N., McGeeney, K., & Gimenez, A. (2016). Evaluating online nonprobability surveys. Pew Research Center, 61.

Probability based

YouGov 



Online nonprobability surveys are generally less representative

THE QUALITY OF ONLINE NONPROBABILITY SURVEYS

Sometimes the problem will simply be that…they are online, not non-probability!

Sturgis, P., & Kuha, J. (2022). How survey mode affects estimates of the prevalence of gambling harm: a multisurvey study. Public Health, 204, 63-69.

Prob F2F

Prob and nonprob panels 



Enhancing nonprobability online surveys
(my research area!) 



Online surveys bring new opportunities

• Online surveys are essentially multi-device 

HOW COULD WE ENHANCE?



Online surveys bring new opportunities

• Online surveys are essentially multi-device 

• Smartphone usage to answer web surveys: 

• Millennials: 78.8%

• Boomers: 36.2 % 

HOW COULD WE ENHANCE?

Bosch, O. J., Revilla, M., & Paura, E. (2019). Do Millennials differ in terms of survey participation?. International Journal of Market Research, 61(4), 359-365.
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Microphone

Accelerometer

GPS
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Etc

…or passively track them



Why using apps and sensors for survey research?

HOW COULD WE ENHANCE?

Participants

• Reduce time 

• Reduce efforts

• More enjoyable

Researchers

• Reduce measurement issues 

(e.g. objective)

• Provide new data

• Massive and granular

• Real time



But expected disadvantages as well

Selection bias in who participates

• Privacy issues

• Technical limitations

• Lack of skills

New types of errors of measurement

• Technology errors

• Coding and processing errors

• Device-related errors

More complex and expensive

• New skills needed for analyses

• Need to create new infrastructures

• Dependence on private companies

• Ethical/data protection issues

HOW COULD WE ENHANCE?

Silber, H., Keusch, F., Breuer, J., Siegers, P., Beuthner, C., Stier, S., ... & Weiß, B. (2021). Linking surveys and digital trace data: Insights from two studies on determinants of data sharing behavior. SocArXiv Papers.



But expected disadvantages as well

Selection bias in who participates

• Privacy issues

• Technical limitations

• Lack of skills

New types of errors of measurement

• Technology errors

• Coding and processing errors

• Device-related errors

More complex and expensive

• New skills needed for analyses

• Need to create new infrastructures

• Dependence on private companies

• Ethical/data protection issues

HOW COULD WE ENHANCE?

Bosch, O. J., & Revilla, M. (2021). When survey science met online tracking: presenting an error framework for metered data. RECSM working paper
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Bosch, Revilla, Qureshi and Hohne (2022)

Compare 

1) Asking to type an answer

2) Asking to send an image

3) Asking to send an image + motivational message

RESULTS



Visual data

Bosch, Revilla, Qureshi and Hohne (2022)

Compare 

1) Asking to type an answer

2) Asking to send an image

3) Asking to send an image + motivational message

RESULTS

What is the impact of asking for images on:
• response rates, 
• completion time,
• and question evaluation?



Visual data

RESULTS

Bosch, Revilla, Qureshi and Hohne (2022)

Asking for images:

• Increases the probability of item nonresponse 
(26-51.5 p.points higher probability)

• Increases completion times (21.8 to 39.9 seconds 
more)

• Decreases the probability of enjoying and 
finding questions easy (30 p.p lower probability of 
liking and finding the questions easy)

Motivation messages have no effect on these indicators

There is no interaction between asking for images and 
using a PC or smartphone to answer

Bosch, Oriol J., et al. "A new experiment on the use of images to answer web survey questions." Journal of the Royal Statistical Society (2022).



Visual data

RESULTS

Bosch, Revilla, Qureshi and Hohne (2022)

Asking for images:

• Increases the probability of item nonresponse 
(34-39 p.points higher probability)

• Increases completion times (21.8 to 39.9 seconds 
more)

• Decreases the probability of enjoying and 
finding questions easy (30 p.p lower probability of 
liking and finding the questions easy)

Motivation messages have no effect on these indicators

There is no interaction between asking for images and 
using a PC to answer

Bosch, Oriol J., et al. "A new experiment on the use of images to answer web survey questions." Journal of the Royal Statistical Society (2022).



Visual data

RESULTS

Bosch, Revilla, Qureshi and Hohne (2022)

Asking for images:

• Increases the probability of item nonresponse 
(34-39 p.points higher probability)

• Increases completion times (25.6 to 43.52 seconds 
more)

• Decreases the probability of enjoying and 
finding questions easy (30 p.p lower probability of 
liking and finding the questions easy)

Motivation messages have no effect on these indicators

There is no interaction between asking for images and 
using a PC

Bosch, Oriol J., et al. "A new experiment on the use of images to answer web survey questions." Journal of the Royal Statistical Society (2022).



Visual data

RESULTS

Bosch, Revilla, Qureshi and Hohne (2022)

Asking for images:

• Increases the probability of item nonresponse 
(34-39 p.points higher probability)

• Increases completion times (25.6 to 43.52 seconds 
more)

• Decreases the probability of enjoying and 
finding questions easy (~30 p.p lower probability of 
liking and finding the questions easy)

Motivation messages have no effect on these indicators

There is no interaction between asking for images and 
using a PC

Bosch, Oriol J., et al. "A new experiment on the use of images to answer web survey questions." Journal of the Royal Statistical Society (2022).
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RESULTS

• It is becoming vital to better understand what people do online and what impact this has on online and offline 
phenomena.

• Self-reports might not be best suited for this

• Alternative: directly observe what people do online using digital tracking solutions, or meters.

• Group of tracking technologies 

• Installed on participants devices. 

• Collect traces left by participants when interacting with their devices online: e.g. URLs or apps visited

• We call the resulting data: metered data.
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RESULTS

• It is becoming vital to better understand what people do online and what impact this has on online and offline 
phenomena.

• Self-reports might not be best suited for this

• Alternative: directly observe what people do online using digital tracking solutions, or meters.

• Group of tracking technologies 

• Installed on participants devices. 

• Collect traces left by participants when interacting with their devices online: e.g. URLs or apps visited

• We call the resulting data: metered data.

Is metered data actually unbiased?



Biases of metered data: tracking undercoverage

RESULTS

Objective: measuring individuals’ 
behaviours 

Reality: vector of those behaviours that 

individuals’ do through all their targets



Average time spent on the internet

RESULTS

Avg. bias:      5 – 38 minutes                                          5 – 23 minutes                                           5 – 24 minutes 

SPAIN ITALY PORTUGAL

N: 295                                                                                                       N: 201                                                                                                  N: 192     
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RESULTS

Avg. bias:      5 – 38 minutes                                          5 – 23 minutes                                           5 – 24 minutes 

SPAIN ITALY PORTUGAL

N: 295                                                                                                       N: 201                                                                                                  N: 192     

Metered data is actually biased!



Closing remarks



Take-home messages

• Any data collection method suffer from errors
−This is not just the case of surveys…

• Probably not realistic to aim to perfect measures
• What we need is to be aware of the errors and their consequences

• Try to minimize them / correct for them

• Be careful about not concluding to much!

CLOSING REMAKRS



Thanks!

Questions?

Oriol J. Bosch|PhD Candidate, The London School of Economics
ORIOL J. BOSCH | THE LONDON SCHOOL OF ECONOMICS / RECSM-UPF

o.bosch-jover@lse.ac.uk 
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