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Comments on “Progress in survey science and practice:
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J. Michael Brick!

Abstract

Survey science appears to be in a critical condition and its future direction is unclear. This paper diagnoses the
situation and poses important questions to researchers and users of surveys. My discussion emphasizes the role
of design in survey science and the implications of data collected without design considerations.

Key Words: Big data; Measurement; Nonprobability samples; Representation; Total survey quality.

I would like to congratulate and thank Professor Sérndal on his timely contribution that confronts so
many of the issues swirling about our discipline. In addition to being a leader in the technical aspects of
sampling and surveys for many years, Prof. Sérndal has provided profound insights into the foundations of
survey science (e.g., Cassel, Sdrndal and Wretman, 1977). It is a privilege to add my thoughts to those he

presents on this topic.

Clearly, the time has come to have a deep discussion on the issues and confusion that currently exist
(Buelens, Boonstra, van den Brakel and Daas, 2012; Stedman, Connelly, Heberlein, Decker and Allred,
2019). Prof. Sérndal does this by situating the issues within the context of the philosophy of science, posing
key questions with which we must struggle so that we can find a path toward more progress. I particularly
admire the way he places the controversy in the research tradition of Laudan (1977). Laudan’s research
tradition seems a more comprehensive framework than the paradigm of Kuhn (1970). I also agree with his
premise that there has been only one research tradition in the roughly 100 years since the initial works by
Bowley (1926) and Neyman (1934) coalesced into the current view of survey science. In my view, model-
based estimation, as many understood the work of Royall and his colleagues (e.g., Royall, 1970) might have

been a serious challenge, but as discussed below, I believe this work stayed within the research tradition.

Prof. Sérndal does not propose the solution or the next research tradition to carry us forward. He is too
wise to make such a presumption. However, he challenges us to evaluate the situation and consider our
options. He focuses attention on “official statistics” which has always placed importance on quality,

however quality might be defined.

The breadth of the issues raised is immense, and I can only discuss a few of those. I begin with favorite
topics of mine, nonresponse and costs. I then argue to amend or clarify Sirndal’s definition of the sample
assumption and the implications that has on considering Big Data and nonprobability samples. Finally,
I provide comments on cumulative progress and the future, recognizing that the future is what happens

rather than what we say will happen.
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Nonresponse and costs

The two major challenges to our current research tradition that are identified are the high rates of
nonresponse and the high cost of data collection for probability samples. I and many others (e.g., Kalton,
2023) agree that these are the key threats to our research tradition, yet they are very different. Nonresponse
has grown to such proportions that it may (or may have already in some cases) destroy the theoretical edifice
of probability sampling as it is practiced. I recall asking Prof. Sdrndal at a conference about a decade ago
whether he considered probability samples with low response rates to be “probability samples” and he
immediately answered “No.” His quick response suggested to me he had been considering various aspects

of this for a long time before I asked.

While nonresponse is potentially a core threat, probability samples have always been costly. Non-
response has increased that cost, but official statistics have been willing to pay the higher cost for the
presumed quality associated with the product. The cost issue that is new is the vast amount of data, e.g., Big
Data, that can be gathered for radically lower costs than was possible say twenty years ago. If someone
offered me a new candy bar that costs 10 percent less than my favorite one, I may not be inclined to switch.
But what if the price is 90 percent less? Nothing about the quality of the alternative has even been mentioned,

but the much lower cost certainly has more appeal.

Designed samples

The definition of the sample assumption in the research tradition troubles me in some ways. I believe a
key ingredient in the sample assumption is that the sample data are gathered using a known design. The
design should be known even if the implementation is not completely rigorous, the sample design is not
reproducible, and randomization is not included. Adding explicit language about the design requirement
would be helpful to me. This modification would clearly admit probability, quota and cut-off sampling
methods, as well as observational studies where a small number of areas are chosen purposively but the

participants in each area are selected using a well-defined (perhaps randomly selected) procedure.

The model-based challenge seemed to some researchers to reject sampling and the research tradition,
but Royall and his colleagues only objected to randomization as a basis for inference. That objection alone
was very controversial. In his 1970 paper, Royall showed that choosing the largest units was an optimal
design under his assumptions. Later, other designs such as balanced sampling were developed for model-

based approaches and all of these are, to my understanding, within the current research tradition.

The addition of design to the definition seems essential to my view of the current research tradition, and
it discriminates that tradition from a research tradition where the source and nature of the sample is
irrelevant. Prof. Sdrndal mentions the desire for a “scientifically structured sample” for official statistics so
my amendment may not be too far from his concept. A scientifically structured sample seems impossible

(or at least incredibly lucky) without some design of the data collection.

The design of the data collection is the foundation for the construction of the two pillars of total survey

quality — representation and measurement. We almost always use models in conjunction with the collected
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data to identify quality by describing deviations from the ideals of representation and measurement. The
design-based reliance on randomization was a huge advance because, absent other departures from the ideal,
it made it possible to objectively quantify sample representativeness. Measurement never had this advan-

tage, but aspects of measurement quality were still feasible.

Another feature of the design assumption that distinguishes survey science from most other statistical
sciences is that one sample can produce reliable statistics for a vast array of topics, often with a single
estimation weight. In survey science reasonable accuracy is often the objective rather than optimality for a

single statistic.

Big data and nonprobability samples

Many “Big Data” and nonprobability samples with which I am familiar would not qualify as designed.
One antonym for “designed” is unintended, and in the data collection context this might entail lack of
control. Big Data is captured, but not controlled by the data collector. In my view, this implies the quality
of the product (a statistic) is almost always measured by comparison to external data sources. It also implies
that the stability of the quality of the product is not within the control of the organization capturing the data.
Official statistics should consider these implications carefully. Kalton (2023) discusses these issues very

powerfully.
In the mid-1970s I worked on the Fatal Accident Reporting System (FARS) for the National Highway

Traffic Administration. FARS gathered existing data on fatal motor vehicle accidents from police reports in
the U.S. states — with many similarities to Big Data although it was not so inexpensive or big — and this is
generally called administrative data. Because the police reported data were not intended for statistical
purposes, our efforts were to exert some control over it so that the data were meaningful for informing
national policies on topics such as seat belt usage, motorcycle helmets, and the role of alcohol in accidents.
The control required coordination with the states and through them the police who recorded the data. Control
involved training and the development and implementation of standards. Without this design component,
the data could have led to counterproductive policies. Official statistics realized that having a census alone

would not necessarily lead to good information for its intended purpose.

Of course, that does not mean Big Data are useless for inference, but it does place the challenge on
proponents of Big Data to provide an acceptable quality measure for the statistics it generates. I am not
aware of any mechanism for generating a quality measure from Big Data itself. The measurement pillar of
total survey quality is still missing, and those interested in quality must decide if they are “really” interested
in quality. Of course, low response rates in probability samples raise some of the same issues in this regard,
but with probability samples there is at least a structure that may provide avenues to dealing with the

measurement of quality.

Nonprobability samples, as their name implies, are extremely diverse. Some are designed and would fit
within the current research tradition. Many others are not designed, even many that use matching or other

techniques from observational studies. The nonprobability samples I classify as “not designed” are those
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based on sources that are unidentifiable. I contend that matching participants from these sources to demo-
graphic targets does not make them designed. Consider a sample generated from people who order cod liver
oil from the manufacturer (the source is unknown to us). [ would have no confidence in any estimates from
this sample for a health survey even if the sample matched the inference population demographics of interest

exactly. I can’t think of an internal diagnostic that would alert us to the poor quality of the estimate.

A frequent empirical approach to quality assessment is to compare nonprobability sample estimates to
census or probability sample estimates. Having been involved in this type of work, I found it to have little
value. The next nonprobability sample from the same source might give totally different results. Deming
taught us that the way we ensure quality is to look at the processes rather than the product, but we can’t do
this with these types of nonprobability samples. Another approach for assessing quality is to rely on a model
of the universality of the underlying mechanism. This model implies the source of the data does not matter.
Studies, perhaps most powerfully Henrich, Heine and Norenzayan (2010), have convinced me this is an
unrealistic assumption. A challenge for nonprobability samples is to develop a quality measure of repre-

sentation, and that challenge has defied researchers over the decades (see Kruskal and Mosteller, 1979).

Cumulative progress and the future

Another key achievement of survey science highlighted by Prof. Sérndal is the cumulative progress it
has made over its history. But he questions whether this progress may be ending. We may be approaching,
or have already reached the point, where nonresponse imperils the research tradition. My hope is that this
not the case, and that high enough response rates can be achieved if we are willing to pay for the desired
quality. Response rates in mandatory census data collection in the U.S. and Canada suggest this is not
completely wishful thinking. However, the cost may mean a reduction in the volume of high-quality surveys
and statistics. Could we be beginning an era in which there are many low-quality surveys and only a small
number of high-quality surveys? We may already be in this world, and the consequences for policymakers

failing to understand the differences in quality could be problematic.

I, like Prof. Sérndal, do not see a new research tradition has yet emerged. Nor do I see the direction that
a new research tradition might blaze to replace our current one. Algorithms to extract data more cheaply
may be useful and publishable, but without a statistical underpinning for inference how far can such
advances take us? Prof. Sarndal indicated that a replacement research tradition must be based on a new and
powerful statistical notion with appeal to researchers and users. I fully agree but also want to suggest a new
practical notion may also be required. The simplicity of producing hundreds of estimates from a single set
of survey weights is very powerful. Model-based estimation never really came to grips with the importance

of this simplicity for practitioners.

I do not doubt such notions could be developed, but the focus on more data and cheaper data only do not
qualify as powerful notions to me. My impression is that any such idea would dramatically change the way

we think of producing statistics and evaluating the quality of those statistics. Perhaps, a seminal idea is
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percolating in the mind of a researcher somewhere that will liberate those of us immersed in the current

research tradition.
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