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What is a “representative” sample?

A “representative” sample “looks like” or “is similar to” the larger population.

In what respects does it need to be similar?

How similar does it have to be to count as “representative”?

Random sampling guarantees ”representativeness” on average within well 
understood bounds…but only with 100% coverage and response.



RDD Response rates 1997-2016
Response rate by year (%)

Note: Response rate is AAPOR RR3. Only landlines sampled 1997-2006. Rates typical for surveys conducted in each year.
Source: Pew Research Center surveys conducted 1997 to 2016. “What Low Response Rates Mean for Telephone Surveys”
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Other kinds of surveys

Online opt-in surveys
• By definition not randomly selected from the whole population in addition to 

nonresponse and undercoverage.

Election polls
• All of the above plus the population of interest (voters) doesn’t even exist until 

election day.

No sampling method or data collection process guarantees representativeness.



More helpful to think in terms of models

Source: Elliott, M. R., & Valliant, R. (2017). Inference for Nonprobability Samples. Statistical Science, 32(2), 249–264. 
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Models are just the assumptions that relate sample to population

Sample PopulationModel

All survey estimates rely on 
modeling assumptions.

The question is whether or not those assumptions are justified.
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What are those assumptions?

1. You know (and have measured) the all of the variables needed to predict either:

• The probability that someone in the population would take the survey
• The outcome variable that you are trying to study

2. You know how those variables are distributed in the population.

3. You’re not missing unique segments of the population.

These apply to random sampling, weighting, quotas, sample matching, Bayesian 
hierarchical models, and every other way to generalize from sample to population.
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Models provide a better way to think about error
1. Puts the focus on the actual problem:

• Nonresponse may be the reason you don’t have enough white, non-college graduates. But 
it’s the not having that’s fundamentally the problem. 

2. Agnostic about how you fix the problem:
• Sample design, mode, incentives, weighting, etc…

The important thing is  correcting the imbalance. The best solution will vary.

3. Applies equally to probability and nonprobability methods.
• The biggest difference is visibility into the selection and response process.

4. Makes hidden assumptions explicit. 
• Makes it easier to assess whether they are justified.



A good model can fix some serious problems …
% of Xbox respondents supporting Obama in 2012

Unadjusted estimates MRP Modeled Estimates

Source: Wang, W., Rothschild, D., Goel, S., & Gelman, A. (2014). Forecasting Elections with Non-Representative Polls. International Journal of Forecasting, 31(3), 980–991. 
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… but a default model may not work across samples/topics…
Standard ATP demographic weighting model applied to all but Sample I

Source: Kennedy, Courtney, Andrew Mercer, Scott Keeter, Nick Hatley, Kyley Mcgeeney, and Alejandra Gimenez. 2016. “Evaluating Online Nonprobability 
Surveys.” Pew Research Center. 
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features mail response for adults who do not have internet access. The samples were evaluated 
using a range of metrics, including estimated bias on 20 full sample survey estimates for which 
high quality government benchmarks are available, estimated bias for major demographic 
subgroup estimates, and predictive accuracy of four different regression models. Among the most 
important findings of this study are the following: 

� Online nonprobability surveys are not monolithic. The study finds, as a starting 
point, that the methods used to create online nonprobability samples are highly variable. The 
vendors differ substantially in how they recruit participants, select samples and field surveys. 
They also differ in whether and how they weight their data. These design differences appear to 
manifest in the samples’ rankings on various data quality metrics. In general, samples with 
more elaborate sampling and weighting procedures and longer field periods produced more 
accurate results. That said, our data come from just nine samples, so the effects of these factors 
are not well isolated, making these particular conclusions preliminary at best.  



… and the wrong model can make things worse.

Source: Gittelman, Steven H., Randall K. Thomas, Paul J. Lavrakas, and Victor Lange. 2015. “Quota Controls in Survey Research: A Test of Accuracy and 
Intersource Reliability in Online Samples.” Journal of Advertising Research 55 (4): 368–79. 
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Election surveys have the added difficulty of identifying voters

November 30, 2017 70



November 30, 2017 71

Some concluding points

1. Think through your modeling assumptions before collecting data. Particularly 
identifying confounding variables.

2. Complex statistical procedures will only fix your problems if you have the 
necessary variables and knowledge of the population and research subject.

3. Methods that are broadly applicable are valuable, but no methods are 
universal.

4. Polling errors are inevitable. Use them to improve future research.
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