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Abstract

The decrease in coverage for traditional random digit dialing (RDD) samples is well
documented (e.g., Blumberg, et al. 2011). The decline in landline connections,
particularly for young people, makes coverage especially problematic (Keeter et al.,
2007). Although mobile phones can be added to landline sample frames to increase
coverage, this dual frame approach introduces challenges, as they are more prone to
nonsampling errors in comparison to RDD and are often counted against the respondent’s
minutes (Brick, et al. 2011). Non-probability Web-based supplements have been
suggested as a means to reducing problems with RDD coverage and picking up cell-only
households without respondent-side costs. However, this brings new questions. First, do
we find cell-only households among non-probability Web samples? Second, how do
Web-based results differ from national level random sample results? Third, how
demographically different are the samples from mode varying probability samples? In
this paper, we present an analysis of a series of Google Consumer Survey questions
including home cell-phone usage and compare the results to those from three national-
level random sample surveys.
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1. Background

Methods used to collect demographics, opinions, and behaviors have evolved since the
advent of survey research, and emerging challenges have necessitated the development of
new methods aimed at increasing the representativeness and accuracy of survey
estimates. Initially, face-to-face interviewing dominated the field, yielding high response
rates and fairly representative samples. However, the costs of face-to-face interviewing
have increased dramatically during the 1970s (De Leeuw and Collins 1997), prompting
researchers to explore alternative methods, including mail surveys (Dillman 1978),
telephone random digit dial (RDD) surveys, and other collection mechanisms. For the last
30 years, RDD has been the predominant mode of data collection due to cost and time
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efficiencies as well as its perceived comparability to face-to-face data quality (e.g.,
Groves and Kahn 1979). However, landline telephone survey coverage has diminished as
new technologies have emerged and more Americans have given up their landline
phones. In fact, cell-only households represent over 35 percent of all households in the
United States as of June 2012. Over half of all adults age 18 to 34, 58 percent of all
renters, and 52 percent of all adults living in poverty now live in cell-only households and
the number of cell-only households only continues to rise (Blumburg, et al, 2012).

In response, methods utilizing these new technologies are being explored for survey
respondents who are no longer covered by traditional RDD methods. Although mobile
phones can be added to landline sample frames to increase coverage, this dual frame
approach introduces challenges, because mobile phone frames are more prone to
nonsampling errors in comparison to RDD and calls are often counted against the
respondent's minutes (Brick et al. 2011). In addition, cell-only surveys are more costly
for both surveyor and respondent. Non-probability Web-based supplements have been
proposed as an effective means to reduce problems with RDD coverage. This also allows
capture of data from cell-only households without costs to respondents.

It has also been noted that cellphone users often also access the Internet, including, but
not exclusively, through mobile devices. Pew estimates that 91 percent of Americans are
now cell phone owners, and that 57 percent of all Americans go online using a mobile
phone (Duggan and Smith 2013). This suggests that a large number of mobile users (and
by extension, cell-only households) have access to the Internet. However, non-probability
Web-based surveys should first be tested and compared against traditional methods
before considering a web-first approach.

The idea of using a Web-based supplement (for any other mode of survey) is not new, as
select surveys by the Bureau of Labor Statistics, the US Census Bureau, and other
government agencies currently offer an alternate Web-based response option (Fox, et al.,
2004). These Web-based options have also been fueled by the growth of computer usage
- 76 percent of households reported having a computer and 72 percent of households
reported accessing the Internet according to the 2011 Current Population Survey (CPS)
Internet use supplement (File 2013). Yet, the effects of using a non-probability Web-
based supplement for traditional surveys have not been explored in great depth.

There are many ways to administer non-probability Web-based surveys including the use
of panels, opt-in online polls, pop-up advertisements, and so on. Typically, sampling,
guestionnaire design and non-response weighting are used to ensure a quality survey.
While the most online non-probability tools may not offer these strategies, making it
difficult to obtain a representative sample, it does have some compensatory advantages,
especially cost and time-effectiveness. As such, non-probability Web-based survey
panels have been in use for years, especially in market research, political polling, and
academia. In response to the rise in popularity of this method despite its known
limitations, AAPOR has strongly cautioned against the use of non-probability Web-based
surveys when a key research objective is to accurately estimate population values because
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of the inherent biases (Baker, et al., 2013). They do, however, mention that the “most
promising non-probability methods for surveys are based on models that try to deal with
challenges at both the sampling and estimation stages.” (Baker, et al., page 6, 2013)

This paper examines sampling and estimation biases associated with a non-probability
Web-based sample, as a means of ascertaining the applicability of this method for
traditional survey needs. In particular, we present an analysis of data collected from
Google Consumer Survey and compare the results to three benchmark national-level
random sample surveys. Through the analysis we seek to determine: 1) if cell-only
households can be found among non-probability Web samples; 2) if Web-based results
differ from national level random sample results; and 3) if results are demographically
different from mode varying probability samples.

2. Data and Methods

Google Consumer Surveys offer researchers an inexpensive option to field surveys of
either one or two questions using an online platform. Google Consumer Surveys operate
through targeting Internet users who seek to access “premium content,” including news
articles, videos, or other websites that would otherwise require a payment or subscription
to access the content. The publishers of these websites have agreed to allow Google to
administer questions to their users through a corporate agreement wherein Google pays
the publisher for access to the potential respondents. In exchange, the respondent gains
access to the content for free. The questions appear as prompts when users try to access
the premium content; this prompting is also known as a “survey wall” since respondents
must either answer the question or click an X to remove the question from their screen.
Google uses an algorithm to properly distribute the questions across the publishers’
networks. As of March 2013, there were over 80 sites in their networks, and more than 30
under review. The network is diverse in terms of content and excludes offensive sites.
The average response rate was 16.75 percent according to a recent Pew report (Keeter, et
al., 2012).

Researchers may either ask a single question or two. In two-question surveys, the first
guestion is a screening question and must generate a simple yes/no response. Prior to
fielding the surveys, Google reviews all questions submitted by researchers. Some
guestions are not approved including demographics and sensitive topics such as
immigration status, sexual behavior or orientation, sensitive financial or health related
information. Additionally, questions cannot target respondents under the age of 18 years.

Survey respondents are selected based on a stratified sample approach. Researchers may
either opt for a representative sample or a targeted sample based on a particular
respondent characteristic. To create a representative sample, probability based Web
surveys typically select respondents using sample frames with limited coverage issues,
recruit respondents using traditional methods (mail, telephone), and then request that
respondents answer the survey online. By contrast, Google Consumer Surveys offers a

2483



JSM 2013 - Survey Research Methods Section

hybrid approach using a survey of convenience (respondents who are attempting to
access premium content) coupled with stratification using inferred demographic and
geographic information. Google’s inferred demographics are based on DoubleClick
cookies coupled with the respondent’s IP address, from which they make an educated
guess about the respondent’s location, age, gender, and income based on keyword
searches and webpages visited. However, these demographics are based on algorithms,
which are not entirely accurate (Keeter, et al., 2012). Possible problems arise when for
example respondents use a shared computer in which case the inferences made are for a
combination of users. In addition, although inferences may be made based on visiting for
instance a gossip web site, a certain amount of uncertainty still remains about the true
characteristics of the respondent.

As of March, 2013, a 1,500-response survey typically returned survey results in about 36
hours. Google Consumer Surveys currently advertises results for 1,500 respondents in 7
days or less. A single-question survey costs $0.10 per response, or $150, whereas
targeted surveys (2 questions or demographic targeting) cost $0.50 per response.

We chose to ask a single question on a topic that had been fielded in two nationally
recognized surveys for a representative sample of the U.S. internet population. The
guestion we selected originated from the Pew Research Center’s Internet & American
Life Project (PEW) and a similar question was also found in the National Health
Interview Survey (NHIS). Figure 1 shows the question preview of our survey provided by
Google during the creation process. To account for the differences between benchmark
survey response options, the results were grouped prior to analysis into three categories:
most or all cell phone, some cell, some regular, and most or all regular phone

Question preview: L

Of all the telephone calls that you or your family
receives, are ...

All calls received on cell phones
Almost all calls received on cell phones
Some on cell phones and some on regular
Very few received on cell phones

MNone received on cell phones

Figure 1: Example of the instrument in Google Consumer Surveys (Google)

Google Consumer Survey weights are based on inferred age, gender, and region and are
weighted to represent the U.S. population of adults obtained from the most recent Current
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Population Survey (CPS) Internet use supplement (McDonald 2012). These were not
available when our study was conceptualized, so we planned to explore variables such as
age, gender, income, and region for weighting. NORC weights were also weighted to the
Current Population Survey (CPS) Internet use supplement as well as to the Pew Research
Center’s Internet & American Life Project for comparability using Google’s inferred
demographics. Google Consumer Survey results were then compared against the
benchmark studies overall, the alternate weights, and by demographic and geographic
characteristics.

3. Data Quality Assessment

Prior to addressing our main analysis questions, we first assessed the results provided by
Google Consumer Surveys. The survey results delivered included a survey weight, the
respondent’s answer, the time of the response, as well as the inferred demographic and
geographic information on gender, age, geography (location encoded as a string with
[Country]-[Region]-[State]-[City]), urban density and income. The inferred
characteristics are provided to Google by DoubleClick and estimated based on cookies
from the web sites that a particular computer has recently referenced. Keeter, et al,.
(2012) assessed age and gender and found that 75 percent of the inferred genders of the
participants matched survey results, whereas only 44 percent of inferred ages matched
survey results. Other inferred characteristics were not assessed, but may offer similar
match rates.

In addition to the potential problems with inferred characteristics, NORC found that a
large number of respondents were missing inferred information, and thus were also
missing Google Consumer Survey weights. In total, over 30 percent of all responses were
missing a weight, which suggests a lost opportunity for analysts wishing to work with
weighted responses. We assessed missing rates by characteristic and combination of
characteristics and found that 99 percent of all survey responses could have been
weighted if the weights were based on income and region instead of age, gender and
region (see Table 1). Unfortunately, we do not have an assessment of the accuracy for
inferred region or income, but propose that creating survey weights with these variables
would add value to the analysis.
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Table 1: Data Missing Rates by Variable and Combination of Variables

Variable(s) Number of Observations with Data | Percent of Total
Age 1,076 70.5%
Gender 1,105 72.4%
Region 1,526 100%
Income 1,513 99.1%
Age, Gender, & Region 1,066 69.8%
Region and Income 1,513 99.1%
Total Sample Size 1,526 100%

We also reviewed the coverage of respondents based on their inferred state. To assess the
coverage we compared the distribution of respondents against a target population: U.S.
adults with Internet access from the Current Population Survey (CPS) Internet use
supplement (October 2010). An index was created to assess the over or under
representation of the population as follows:

Percent of Google Consumer Survey Respondents for State
Percent of CPS Adults for State

Index = 100 *

A heat map was created based on the index (see Figure 2). In this figure, dark green
indicates oversampling, whereas light green indicates under-representation. New Mexico
and Washington, DC were the most likely to be found in our survey results (index of 638
and 526 respectively), whereas responses from Vermont and Wyoming were the most
under-represented states (index of 31 and 35 respectively). Also of note, upon review of
the heat map, it is clear that the plains states were oversampled including Minnesota,
lowa, North Dakota, South Dakota, and Nebraska (index of 244, 122, 151, 130, and 134
respectively). Google Consumer Survey weights are based on region, not state, and thus
if a particular survey question were not homogenous within a region, this may impact the
results in a manner that requires post stratification to correct.
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Figure 2: Heat map of Google Consumer Survey Sample Distribution compared to the
2010 Census Population Estimates.

4. Results

Given the decrease in landline households, our analysis examined whether cell-only
households could be found in the expected proportion or greater among Google
Consumer Survey results (see Table 2). The distribution of telephone calls received was
compared against several benchmarks, as well as two alternative weighting
methodologies (weight of 1 and weights using income and region) using a Chi-Squared
test statistic. Although cell-only households were found in Google Consumer Survey
results, the distribution was found to be statistically different from our probability-based
samples. The number of Google Consumer Survey respondents in cell-only households
was lower than expected. In fact, 46 percent of all Google Consumer Survey respondents
were cell-only households, which is well below NHIS’ estimate of 52 percent. Neither
weighting by region and income (not shown) nor using a weight of one changed the
outcome. Both methods did however increase the overall sample size available from
Google Consumer Surveys’ weights. Although cell-only households continue to grow in
the United States, and the benchmark results were older than our survey responses, one
cannot conclude that this time lag led to the results being statistically different.
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Table 2. Comparison of Google Consumer Survey Results with Others

Of all the telephone calls that you or your family receives, are...

Answer Google | Google 2013 NHIS Pew Pew 2012*
Weight =1 2011* 2012* (Internet Users)
2013
Most or all cell | 46.4% 43.1% 51.9% 51.4% 55.2%
phone
Some cell, some | 25.9 17.5% 22.9 26.8 29.3
regular
Most or all 27.7 22.7% 25.2 21.8 15.5
regular phone
Total Sample 1,066 1,526 40,496 2,241 1,723
Size

Note: all results are weighted unless otherwise specified. Google 2013 results exclude cases without a weight.
All survey results exclude unknown cell usage.

*NHIS survey results based on the 2011 fielding period. Pew survey results based on survey results from
March 15 to April 3, 2012 of the Pew Research Center’s Internet & American Life Project.

Results were further examined by demographic characteristics (age, region, gender, urban
density, and income) and compared against Pew 2012 results. Figure 3 shows phone
usage results graphed by inferred age (Google Consumer Survey) or respondent’s age
(Pew). The characteristics of these two result sets were markedly different, and this
difference was most profound for the lowest age brackets. Other demographic
characteristics were also reviewed and all Google Consumer Survey results showed
different trends than Pew’s survey results including a review by gender, region, and
income (not shown).
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Figure 3. Results Graphed by Age and Phone Usage. Google results represent Google Consumer
Survey results fielded in March, 2013, the y-axis is inferred age of the respondent and the x-axis is
the distribution of telephone usage. Pew results were fielded from March 15 to April 3, 2012
through the Pew Research Center’s Internet & American Life Project survey. The y-axis is the
respondent’s age and the x-axis is the distribution of telephone usage. Results exclude respondents
with unknown age or telephone usage.

5. Discussion

Google Consumer Surveys have a number of obvious advantages over other methods,
including cost and time savings, as well as high response rates owing to the user
friendliness of the vehicle and the anticipated value of targeted incentives on response
rates. Nonetheless, before adopting novel methods such as this, it is vital to establish the
validity of this new approach against known and trusted benchmarks. Both positive and
negative features must be carefully examined and considered when using Google
Consumer Surveys.
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Our work elucidated a number of notable features for researchers considering utilizing
this method, including the impact of weighting factors and the accuracy of survey results
compared to benchmarks overall and by inferred demographics. The coverage varied by
state, for reasons not completely understood, but believed to be related to Google’s
stratification methods. Weights were sparse (not provided for 30 percent of respondents)
owing to missing inferred demographic data, This impacted the potential sample size
which partially offsets the cost gains achieved using this method. Previous literature also
suggests that the inferred demographics may not be fully accurate (Keeter et. al. 2012).
Though we did not address this specific issue here, the differences seen in the youngest
age brackets in Figure 3 also suggest that this may be the case.

While a number of shortcomings were identified, our overall conclusion is that Google
Consumer Surveys may be a useful supplement to existing surveys. The authors still
strongly support the use of probability based sampling techniques except in select
circumstances. As Google continues to improve the methodologies underlying the
Google Consumer Survey including the algorithms, weights and inferred demographics,
these improvements will further increase the value of this tool to researchers.
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