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Abstract 

 

For decades, National Statistical Offices have claimed that they intend to use more and 

more administrative data; and they have actually used them to various degrees from one 

program to another. But with the advent of the data revolution, it is no longer a wish, a 

side issue, a marginal method, or an increasing trend; it has become the central focus of 

attention for the future of programs. Whether the objective is to enhance relevance, reduce 

response burden, increase efficiency, or produce faster with more details, the use of 

administrative data (in the broadest sense) is proliferating within and without statistical 

systems at a sky-rocketing pace. Statistics Canada is facing the new data world by 

modernizing itself and embracing an admin-first paradigm. This paper attempts to explain 

what this means from the statistical perspective, to highlight some of the theoretical 

challenges and to point out possible related opportunities. There are also legislative issues 

as well as important considerations of the elements of the social license such as privacy 

and respondent burden, but they are not the focus of this paper. 
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1. Context 

 

The World is always changing and National Statistical Offices (NSOs) being in the business of measuring society 

must adapt. In recent years, not only the socio-economic landscape has been evolving, but also - and actually more so 

- the data landscape. Today data are everywhere from the workplace, the marketplace, the air (sensors and satellites 

images), at home (computers, security systems, appliances, etc.), and even on and in our bodies (smart watches, 

pacemakers, DNA, etc.). In a nutshell, to be relevant, statistical systems and their associated methods must constantly 

be re-thought and adapted to ensure that society has at its disposal the best information to make sound decisions. 

Today’s statistical paradigm cannot be the same as it was a few decades ago. 

 

1.1 Historical context 

 

Official statisticians have used both primary collection (a collection mechanism that the NSO controls, chiefly 

surveys) and secondary collection (obtaining data collected by another entity, e.g. administrative data) methods since 

the beginning of Official Statistics production. Before the Second World War, attempts at statistical inference capacity 

in the context official statistics essentially meant attempting with as much discipline as possible to get data from all 

units by means of a census or by obtaining transaction files (e.g. vital statistics) from related entities. Sometimes 

pseudo-censuses were carried out when the largest units of a population covered a percentage that was deemed large 

enough (e.g. business revenues of manufactures). 
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In 1934, a seminal paper by Jersey Neyman (Neyman, 1934) provided the foundation of a valid statistical inference 

approach known today as survey sampling theory. This approach rapidly proliferated throughout the World after the 

Second World War. In Canada, the Labour Force Survey started using sampling in 1945 and eventually almost all 

statistical programs became survey-based. This is the situation that has mostly prevailed until now. Increasing the use 

of administrative data in statistical programs has been a strong priority in the past and recently (Statistics Canada, 

1984; 2012; 2018). 

 

1.2 Current context 

 

Nowadays, data are everywhere. With the Data Revolution (see for example United Nations, 2014), the context for 

official statistics and statistical programs has completely changed. The appetite for data has immensely increased and 

the variety of data being produced (whether they are accessible or not by a third party) has snowballed. So as decision-

makers, businesses and people want to have information more timely and free, there are expectations that citizens 

would have to be even less involved/burdened in the provision of data and that the data are well protected. Hence the 

need to re-think the current approach for producing official statistics. So is the survey sampling theory still going to 

be appropriate and useful? Very much. But is the survey sampling theory sufficient to answer new needs? Not at all. 

Then, how are new needs going to be supported by theory? In all likelihoods by expanding existing parts of the theory 

and/or by developing new theories. 

 

Recently (Arora, 2018), Statistics Canada has embarked on a modernization journey that is indeed aimed at better 

positioning the National Statistical Office to answer new statistical demands in the context of the modern data world. 

The strategy is built along five pillars: User-centric delivery service; Leading-edge methods and data integration; 

Statistical capacity building and leadership; Sharing and collaborating; Modern workforce and flexible workplace. 

 

In terms of the overarching approach used to support statistical programs, an admin-first approach to using and/or 

collecting information has been identified to be the working statistical paradigm. 

 

 

2. An admin-first paradigm: What does this mean? 

 

This section defines the concept of the admin-first paradigm and presents concepts and terms that are needed to provide 

meaning to the approach. 

 

Survey: A survey is a tool designed by the NSO to carry out primary collection activities aimed at obtaining 

information on clearly defined concepts. It is assumed here that the survey would be designed, conducted and used to 

enable valid statistical inference under the survey sampling theory. And as such, surveys are normally probabilistic in 

nature. Other tools to carry out primary collection could be a census, focus groups, mobile applications, electronic 

devices, etc. 

 

Administrative data: Data that one uses to administer a program / organization. It is understood in the broadest sense 

in that it could be data from government departments, but also from any other organization whether public or private. 

As these data are not produced for inference (but rather to manage a program, offer services, or regulate), their design 

is almost always non-probabilistic. For the conceptual discussion of a data framework, we assume that administrative 

data are used in a secondary purpose, in opposition to data obtained through primary collection activities. 

 

Survey-only paradigm: A framework whereby the inference to a population about concepts is made from and only 

from a survey. 

 

Survey-first paradigm: A framework whereby the inference to a population about concepts is made from a survey, 

aided in various ways by administrative data. Ways in which administrative data can improve the survey are many 

(see for example Brackstone, 1987 or Beaumont, 2018). In terms of design, the assumption in this paradigm is that a 

survey is first considered and then administrative data are used to improve it. In terms of inference, it could be with 

respect to the design, assisted or not by a model, or to a model. 

 



Admin-only paradigm: A framework whereby the inference to a population about concepts is made from 

administrative data only. It could be that multiple sets of administrative data be required. 

 

Admin-first paradigm: A framework whereby the inference to a population about concepts is made from 

administrative data, aided in various ways by surveys (or more generally by primary collection activities). In other 

words, before going ahead and carrying out surveys, all reasonable attempts are made to try to make use to the fullest 

of already-existing information that can be made available to / accessible by the NSO. In terms of design, the 

assumption under this paradigm is that administrative data are first considered, and then a survey may or may not be 

conducted to complement the administrative data in terms of scope or to evaluate quality. In terms of inference, it is 

likely that it be with respect to a model, but the choice of this paradigm does not necessarily imply a sequential choice 

of administrative data and then survey data. As the design can be developed by jointly considering both, inference 

could also be designed-based in some cases. An example of this paradigm is in New Zealand’s quarterly business 

statistics (Liken et al, 2018). 

 

 

3. Some challenges and opportunities with an admin-first paradigm 

 

In the context of production of official statistics, work normally starts with the expression of a data need by decision-

makers and/or society to the NSO. Citro (2014) takes such a viewpoint about the role of NSO’s statistical program. 

Under the survey-first paradigm, this is by definition the approach taken. The admin-first paradigm takes a more 

general approach and offers new opportunities in that it now becomes possible to explore existing data to find out 

what could be accessed/used. However, the use of data is supposed to stem from an identified purpose hence the 

challenge of expanding data possibilities while respecting the purpose. 

 

Administrative data are defined with concepts that are appropriate and/or specific to the program for which they were 

produced. Such concepts could 1) be different from the targeted concepts in the statistical program, and 2) be different 

from concepts used through surveys. There is then the challenge of conciliating such discrepancies. As the variety of 

data sources increases, the likelihood of encountering different concepts increases as well. Perhaps the use of 

modelling or other techniques can be used to account for differences but at least discrepancies will have to be 

acknowledged and ideally measured. 

 

The complete compendium of all existing data file in a country may not be something that exists. As a result, designing 

a statistical program under the admin-first paradigm presupposes the awareness of the existence of data potential data 

sources that could be related to a given statistical program. Further, even with full awareness of the data holdings, one 

then has to determine / develop protocols for accessing the data. 

 

Once data can be accessed, their structure, nature and quality should be assessed. As administrative data are far from 

perfect, one is faced with the problem of understanding the messiness (see for instance Baker et al., 2013 about the 

limits of administrative data) and put in place mechanisms to cope with these. Meng (2018) provided a striking 

example of how non-probability data of apparently high quality could in fact lead to incorrect conclusions if one is 

not careful. Hence the importance of defining and adopting a total quality framework that will adequately inform 

managers of statistical programs and users of the information they produce. But more completely, there is the need to 

ensure that estimates be produced under an explicit theoretical framework that enable valid statistical inference. 

 

1. Admin-first paradigm      Data  Tools  Conclusions 

                    Need to reconcile concepts & inference 

2. Survey-first paradigm      Concept  Tools  Inference 

 

With a survey-first paradigm, the inference is deductive, in that first, a concept to measure is identified and then tools 

are built to measure it. Inference is drawn from the resulting data up to the population through a clear survey sampling 

theory. In the context of the admin-first paradigm, sometimes the same type of inference is desired and combining 

administrative and survey data will allow for the deductive approach. However, some people are interested in starting 

with administrative data, building tools and trying to generate conclusions through an inductive approach. This is not 

wrong in itself, but the difficulty lies in trying to combine this approach with traditional survey-based approaches 

which are more deductive. This poses two significant challenges. Firstly, if the resulting information / estimates are 

produced by both approaches, then the challenge is to ensure that appropriate signals and explanations are provided 



to users for them to understand the inference context and be able to draw the right conclusions. Secondly, there is a 

challenge in the integration of the two approaches in order to maximize the joint power of the survey and 

administrative data. For this, a more complete and /or general theoretical framework is needed.  

 

 

4. Progress in expanding and defining the theoretical framework 

 

Much progress has been made on how to more fully use administrative data for statistical programs in the last few 

decades. Since the early days of the survey sampling theory, the context has expanded. Further, methods to estimate 

survey quality and data quality in general have proliferated and the statistical community has made strides towards a 

total quality framework. 

 

In terms of theory, just to name a few advances, one could think of Särndal, Swanson and Wretman (1992) who have 

provided a comprehensive approach to using administrative data through the model-assisted approach. Considering 

data integration Zhang (2012) advances the theory in the context of registers and Lohr and Raghunathan (2017) present 

how to combine surveys with other data sources. Looking at the problem of using administrative data (or auxiliary 

information) through models for small areas, Rao and Molina (2015) provide a comprehensive account of small area 

estimation approaches. Then considering how to combine probabilistic and non-probabilistic sample together, 

Beaumont (2018) provide a solid review of existing practices. 

 

In terms of quality framework, much has been developed and Beamer (2016) describes the theory and practice of a 

total survey error paradigm. 

 

Several other authors have contributed to the advancement of the use of administrative data for valid inference (for 

example Mercer et al. (2017)) and the estimation of multiple dimensions of quality (for example Bosa et al. (2018) 

for the non-response variance; Pankowska et al. (2018) for measurement error), but the objective here is simply to 

provide the general context that leads to attempting to specify the elements of what could form a theoretical framework 

for the admin-first paradigm. 

 

 

5. Attempting to specify elements of a theoretical framework 

 

This section succinctly presents elements that could be used jointly to constitute a skeleton of what could be called a 

“socio-statistical theory” for inference under an admin-first paradigm. This is a modest attempt to unify the survey-

first and admin-first statistical paradigms with data stewardship activities and elements such as data access and 

statistical registers. Further, the framework could also provide a context to measure quality. 

 

If the following nine assumptions were found to be valid in a specific context, then one would be positioned to make 

“perfect” estimates. In practice, there will inevitably be departures from these assumptions to a certain extent. 

Inference must then be made by taking into account the measurement of the departure from these assumptions. 

Implicitly, this provides a structure coherent with that of Biemer (2016) for assessing the quality of the data and Berka 

et al. (2011) provides the Austrian example of a quality framework under administrative data. 

 

Elements of a Socio-statistical theory: 

 

Assumption 1: Data for all units exist in digital form. Assuming that people/businesses will find a compelling reason 

for at least one of the programs that exist in both the private and public sectors, they will adhere to it perhaps along 

the lines of the utility theory of von Newmann and Morgenstern (1953). Otherwise, some sensor or satellite or other 

device, including social media would catch the elements of the target population. 

 

Assumption 2: There exist complete frames / registers available to the NSO. Whether the population is made of 

businesses, people, farms, animals, buildings, etc., having a complete list enables one to ensure complete coverage. 

 

Assumption 3: The NSO either has access to the all the data through a mechanism that it controls (e.g. probabilistic 

sampling), or it is able and allowed to gather the needed information for valid statistical inference. It can be in the 

form of a single file or multiple file and / or sources. 



 

Assumption 4: All units can be matched without error. This enables the avoidance of duplicates and full knowledge 

of the coverage. 

 

Assumption 5: Data concepts equal target concepts, meaning that no conceptual discrepancy exist either between the 

collected data and the target objective, or between data sources, or between administrative data and survey data. 

 

Assumption 6: There is no non-response error. 

 

Assumption 7: There is no measurement error. 

 

Assumption 8: There exists strong links between variables. In other words, models can be built for estimation or 

analysis purposes. 

 

Assumption 9: Standard errors are small and/or the quantity of information is large enough to allow for precise 

inference. 

 

From these assumptions, one could draw a number of corollaries. Some of them are:  

 

Corollary 1: Registers should be built and maintained in real-time (or sufficiently frequently to answer the needs of 

statistical programs as they surface). 

Corollary 2: The NSO should aim at getting access to all data. 

Corollary 3: Under a fully implemented admin-first paradigm, primary collection should be at the service of 

evaluating uncertainties / departures from all the above assumptions. 

 

Corollary 4: Improving matching quality and measuring its errors are central to inference. 

 

In fact, attempting to ensure the smallest departure from each of the nine assumptions and measuring how large the 

departures are could all constitute a corollary. 

 

 

6. Conclusion 

 

We have presented what is meant by an admin-first paradigm for statistical programs. This paradigm provides 

numerous possibilities for the production of information and is supported by a number of statistical methods with 

inferential capacity. We presented challenges and opportunities as well as elements of a theoretical framework, but 

there is still much scope to expand the theoretical framework to include a broader range of possibilities. For example, 

one could conceive of using administrative data to build priors and then design surveys to be optimal for likelihood 

estimation given this prior. Early work by Rao and Ghangurde (1972) can be related to this. Conversely, perhaps priors 

could be estimated from small quick surveys complemented by comprehensive administrative data. Issues of selection 

bias and impact of the size of variances would have to be carefully considered. Similarly, surveys could be designed 

to be at the service of filling data gaps present in administrative data and conceived optimally to measure one or many 

quality aspects of the administrative data. It could also be that a complete theory may not exist or that it may not be 

probabilistic. In this paper we have (almost) only considered quantitative approaches. One could / should also go 

farther and attempt to mix the use of qualitative data with quantitative data through mixed methods approaches (see 

for instance Poth, 2018). 
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