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The use of administrative data for statistical purposes is nothing new. John Graunt’s book “Natural 

and Political Observations upon the Bills of Mortality”, published in 1662, may well be the first 

publication with truly register-based statistics. Data on number of births and deaths in London had 

been collected and made available since the early 17th century. There were also lists of causes of 

deaths, collected by “searchers” in every parish. Graunt made use of these data sources to, for 

example, estimate the population of London, the ratio of women to men in London and the ratio of 

new-born girls to boys. He also produced time series of causes of deaths. John Graunt’s book sold 

extremely well; the third edition was published only three years after the first edition. Jorner (2008) 

points out that Graunt did use the data with a critical eye, and was transparent about his 

assumptions. In his calculation of the population of London he estimates the average annual number 

of births to 12,000 (taken over years for which Graunt believed that data was of good quality). Then 

he assumed that there were twice as many fertile women in London. He doubled that number again 

to obtain the total number of women in London, and upon multiplying that number by eight he 

arrived at the population of London: 384,000. For a modern official statistician these calculations 

may seem a tad advantageous. The number 384,000 is more like a Fermi estimate.  

In the 16th and 17th centuries Sweden built up an impressive administrative data collection 

infrastructure. The purpose was two-fold: to collect taxes and to raise an army, which was extremely 

large for a country with a small population. The first National Statistical Office (NSO) in the world 

(Jorner 2008, p. 27), Kungliga kommissionen över tabellverket , was founded in 1756. Needless to 

say, the estimated population size was kept secret.  

With Sweden’s long history of administrative registers and a highly efficient administrative data 

collection infra-structure, it is not surprising that the first English language book devoted entirely to 

register-based statistics is written by two Swedish statisticians: Anders Wallgren and Britt Wallgren 

(Wallgren and Wallgren, 2007). A few years prior to the English version, Statistics Sweden had 

printed a Swedish language book, an “R&D Report” (Wallgren and Wallgren, 2004a), accompanied 

with the much shorter official guidelines, Wallgren and Wallgren (2004b). This article focuses on the 

second edition of Register-based Statistics, Wallgren and Wallgren (2014), in the sequel abbreviated 

to WW. In WW the authors draw on more than 20 years of experience at Statistics Sweden. The 

authors have also given many courses on register-based statistics and presented numerous 

conference papers on the topic. 

What has been missing since the days of John Graunt is a statistical theory of register-based 

statistics. It has been an open issue whether general statistical theory can account for the needs of 

register-based statistics. Wallgren and Wallgren advocate repeatedly in their books that it cannot. 

Holt (2007) asserts that research is sorely needed to develop a framework for assessing the quality 

of administrative data. Now there is a difference between the terms framework and theory, which I 

will come back to. 



The survey approach to register-based statistics 

As John Graunt realised, to use an administrative register for statistical purposes you must not just 

use it as it is. However, a fairly common but naive way of using administrative data for statistical 

purposes is to accept the data as they are, after some basic validations. The total number of units in 

a target population is estimated by counting the number of records in the administrative register, 

bar identifiable overcoverage. A better way is to collect all administrative data that are relevant for 

the specific statistics to be produced and let the set of data go through a process that will make 

them suitable for statistics production. This is a time-consuming and costly process but for a large 

NSO it will pay off in the long run.  

In WW, Section 1.5, typical steps in the transformation process from a set of administrative registers 

to a statistical register are listed. The objects of the administrative registers,  matches and 

nonmatches, are identified and treated. New objects and new variables are derived (common 

examples are to form a household out of individuals and to amend the reference time for some 

variables). There will be editing, treatment of missing values and coding. These and other 

transformation steps are elaborated on in the remainder of the book. This is the survey approach to 

register-based statistics (WW p. 259). A register survey refers to the process of transforming one or 

several administrative registers to a statistical register and make use of it to produce estimates.  

Requirements for a system of register-based statistics 

WW (p. 6) formulate two principles that identify the main preconditions for using administrative 

registers for statistical purposes: 

1. Unified systems of identity numbers are used in all administrative systems. The same 

identity number should follow an object over its lifetime. 

2. A statistical office should have access to administrative registers kept by public authorities. 

This right should be supported by law and the protection of privacy must also be protected 

by law.  

There is another, albeit tacit, precondition: the public authorities who maintain the administrative 

registers must not change the contents of the registers too often. And if they do, they must tell the 

NSO. 

Holt (2008) stresses the crucial role of a well-functioning statistical infrastructure, which apart from 

administrative registers that have been made available to the production of official statistics, also 

includes classification systems. The maintenance of the statistical infrastructure is rather 

unglamorous but absolutely vital for the quality and trustworthiness of official statistics. The same 

may be said about statistical science and statistical methodology. 

Systems approach 

The systems approach, or system-oriented thinking, is central in register-based statistics.  

So what is this system-oriented way of thinking? Simply put, it is to use all administrative data the 

NSO have collected when constructing a statistical register. This in contrast to sample surveys, which 

are often more or less produced in isolation from other sample surveys (sometimes referred to as 

‘stove-pipes’). Matching samples from different social surveys can seldom be done since the samples 

are largely disjoint. (Data fusion is not discussed in WW, see Rässler 2004).  Many NSOs, however, 



have a ‘large businesses unit’ where all information on the very large businesses obtained from all 

registers and sample surveys are collected and assessed.  

Base registers and standardised variables 

The base registers are the focal point in the register system. They define the populations of all 

surveys carried out by the statistical office (WW, p. 280). Note that the term survey includes register 

surveys as well as censuses and sample surveys. WW identify four base registers, see Figure 1.  

Figure 1. The base registers of a register-based survey system 

Each base register contains more than one object type. For example, the population register 

contains the object types individual, event, family and dwelling. It is the dwelling that is the link to 

the real estate register, of which houses and flats are a proper subset. The activity register is a 

collection of relational objects that connect the objects in the population registers with those of the 

business register, such ‘working’ or ‘studying’. The business register should perhaps be referred to as 

‘business and organisation register’. 

The base registers are not administrative registers; they are statistical registers.  

Particularly important variables are referred to as standardised variables in WW. One example is 

employment status in the employment register. The NSO should have a clear organisational 

structure for the maintenance of standardised variables.  

Although WW make frequent references to Statistics Sweden, the description of the base registers 

should be understood as an abstract picture of the basis of a well-developed system for register-

based statistics. Even more, Figure 1 – having been made complete with the relations between the 

base registers – is the core of a conceptual model of a register system of statistics on society. 

(Actually, Statistics Sweden recognise three base registers, see Holmberg et al., 2011). 

Protection of privacy  

One of the benefits with register-based statistics is the relative ease by which estimates for small 

domains can be produced. However, there will be confidentiality issues. It may seem impossible to 

publish data for small domains and at the same time protect individuals’ and businesses’ 

confidentiality. The good news is that there is considerable research on this and there are solutions 

proposed in the literature, see for example Shlomo (2007 and 2009) and Hundepool et al. (2012). 

Chapter 3 in WW addresses protection of privacy and confidentiality. This chapter is rather 

insufficient and does not contain modern references. Very little is said about statistical disclosure 

control (SDC), with suppression of sensitive table cells as the only method mentioned. Suppression, 
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although common among practitioners, is in general not a method that can be recommended since 

it tends to lead to great losses of information. Many EU member states worked on SDC methods 

when preparing for the 2011 European union censuses and the references above give a very useful 

overview. 

Lack of validity – relevance error 

The most severe downside with register-based statistics is often believed to be lack of validity (more 

commonly referred to as relevance in the survey community). The NSO can only have whatever 

there is in the administrative systems, as opposed to sample surveys where the NSO can (in theory!) 

define the target population and the study  variables, although as for the feasibility to actually reach 

the sampled population units and to collect the desired data a lot can be said. WW give examples 

(e.g. p. 285) of how the model-error in a derived variable can be estimated and presented. The 

approach is quite simple; first you decide which data set you trust, that’s your test data, to which the 

model is fitted, then the model is applied to another data set to predict values of derived variables. 

This frequently entails extrapolation beyond the range of data. WW note this fact but do not 

attempt any guidelines on what and how much extrapolation one can do.  

To account for missing data, WW prefer imputation to weighting for practical and consistency 

reasons. They recommend random imputation for missing values in qualitative variables but rather 

mysteriously not for quantitative variables (p. 217 and 286). 

Since prediction brings about statistical uncertainty one would have expected in WW some statistical 

treatment of this uncertainty. However, WW refrain from the issue with the following arguments (p. 

285-286):  

“Section 15.1 discusses statistical inference and register-based statistics. We are sceptical regarding 

confidence intervals for register-based estimates for two reasons:   

- the users of register-based statistics often base their conclusions on simultaneous 

comparisons of many, sometimes hundreds, estimates and  

- there are non-random errors that invalidate confidence intervals.  

…These inference methods should not be used to publish thousands of standard errors for all 

estimates; this will only confuse users.“ 

Other chapters 

WW covers as far as I can see the main processes of register-based statistics, excluding perhaps 

presentation of the statistics in the final NSO publications. Other chapters than those I have touched 

upon above include a set of chapters (Ch. 6-9) going through the “fundamental estimation methods” 

(p. 202). All chapter headings in this part of the book start with “How to create a register” followed 

by, in turn, “Matching and combining sources”, “The population”, “The variables” and “Editing”. 

After a chapter on metadata, there is a set of chapters (Ch. 11-14) with “supplementary estimation 

methods”. Their headings start with “Estimation methods”; they are “Introduction”, “Missing 

values”, “Coverage problems” and “Multi-valued variables”. The book ends with Ch. 15 “Theory and 

quality of register-based methods” and Ch. 16 “Conclusions”.  



Intellectual basis 
On page 11 in WW the authors make a distinction that I believe is important to understand the 

intellectual basis for this book:  

“Sample surveys are based on a mathematical theory – probability and inference. … Register surveys 

require a non-mathematical theory based on a systems approach.” 

On page 263 this distinction is elaborated on: 

“The classical sample survey theory, as presented by Cochran (1963), for example, was clearly based 

on probability theory and statistical inference theory. We think that this theory has shaped the 

paradigm of many statisticians – a theoretical approach, whose principal aim is to develop 

expressions for bias and variance of estimators. The theory is expressed by probability distributions 

and formulas, and without probability distributions and formulas you have no theory. This paradigm 

is not adequate for register surveys and is no longer adequate for sample surveys for two reasons:  

- Sample survey theory and time series theory are today two separate and inconsistent fields 

within statistical science. If sample survey theory were considered complete, these two fields 

would be integrated, as the main purpose of sample surveys is to produce time series and 

estimate time series patterns.  

- The link between academic inference theory and sample survey methodology is becoming 

increasingly weaker as we no longer can disregard the nonsampling errors. This is another 

reason why probability-based assessment of errors in estimates can no longer be considered 

as a distinguishing feature of sampling theory.  

We think that sample survey theory and register survey theory are similar, as the theory is (only) a 

collection of concepts and principles. The concepts and principles used for sample surveys are widely 

known, but the concepts and principles used for register surveys are not yet widely understood. 

However, as these principles are general, they should be regarded as a general survey theory; they 

hold for all surveys, all registers and all countries.” 

These quotes highlight one of the themes in WW: (classical) statistical inference is of limited use in 

register-based statistics. And, apparently, even in sample surveys. That’s a rather unusual view to 

take. 

One main aim of WW is to formulate a basis for a theory of register-based statistics (p. 1). A theory is 

“a collection of concepts and principles” (see above). In science, a theory is usually understood as a 

set of theorems and hypotheses, with of course a language to be able to express statements, which 

includes concepts and terminology. Viewing a theory as a set of concepts and principles is again 

rather unusual. (An example of a principle: “Administrative registers should be transformed into 

statistical registers. All relevant sources should be used and combined during this transformation”. 

This is the “Transformation principle”, p. 3). WW present a framework (concepts, principles, 

methods, terminology) rather than a theory in a scientific sense.  

Comparing the reference lists in WW and that of Li-Chun Zhang’s article on register-based statistics 

in the Survey Statistician (Zhang, 2014), one will find hardly any overlap, apart from standard 

references in the survey field such as Biemer and Lyberg (2003). Why? I think the main reason is the 

different intellectual bases. For Zhang it is natural to use probability theory and statistical inference. 



The references in Zhang (2014) not included in WW discuss a total error framework, linkage error, 

coverage error, estimation of reporting delays, confidentiality and relevance error.  

Many opinions 

In WW the authors do not shy from stating their opinions; however, in many cases they are less than 
convincing.  One example was given above, under Lack of validity – relevance error. Let me give 
another example from WW, p.  29 (the cognitive processes referred to are those often attributed to 
Tourangeau (1984), that is, comprehension, retrieval, judgement, communication): 
 
 “Are the same cognitive processes relevant when persons report data to an administrative authority, 

either as a private person or as representative of an enterprise? These cognitive or psychological 

processes also exist in connection with administrative reporting, but we do not think they are 

important. Instead, administrative rules and legislation are important factors, and when reporting 

data from enterprises, accounting principles and practice are more important than psychology.” The 

sole argument for this opinion seems to be (p. 34):  

“Many administrative variables are precisely defined by administrative rules and legislation, and 

those who provide the data must follow these rules. In a sample survey, the answers depend on how 

the respondents interpreted the questions and our knowledge of such cognitive processes is as a rule 

very limited.”  

Of course, it is in WW acknowledged that not all administrative data are legally important and hence 

the quality of that kind of administrative data may not be very high. 

Style of writing 

As always with the writings of Anders Wallgren and Britt Wallgren, there are many excellent tables 

and graphs. Their use of contrasting examples will also be well known to their readers. In WW they 

have chosen to use mathematical formulae very sparingly. The reason is probably to make the book 

more widely accessible but the downside is lack of precision. Not even adjustment of measurement 

error through a regression model (p. 56-57) is described with the help of mathematical notation. I 

find this passage hard to understand (prediction of a binary variable with linear regression, did I miss 

something?).  

Instead of mathematical language, the methods are explained through many detailed, very ‘hands-

on’ examples.  

The text type is a mixture of exposition with many opinions stated and procedures with all steps to 

go through described in detail (although the theoretical arguments may be lacking) and discussion 

with pros and cons.  

First edition vs second edition 

While the first edition was similar to the Swedish version, Wallgren and Wallgren (2004a), the 

second edition is different from the 1st ed.  The outline of the book has been restructured. There is a 

stronger emphasis on the systems approach, and the numerous principles have been amended and 

restructured. Some chapters are largely the same (e.g. Ch. 3, Protection of privacy and 

confidentiality) but many chapters have been re-worked. Although the list of references is 

surprisingly short for a book with such a wide scope, there has been a large turnover of references 

from the first edition.  



Need to by the 2nd edition? 

So if you have access to the first edition, do you need to buy the second edition? Yes, if you are into 

the area, you probably do. It is and will be the standard reference book on register-based statistics.  

There might be an alternative some day, but today there isn’t. 
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