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Creating, maintaining, and using statistical registers 
(and register systems)

• Determine the objectives: Which statistical needs are to be
fulfilled by the register(s)?

• Define the desirable contents of the register(s) in terms of
– primary and derived object types and populations
– primary and derived variables and value sets (classifications)
– time granularity (points, intervals)
– time selection (cross-sectional status data, time series data)

• The inventory phase: Which sources are available, administrative 
and statistical?

• Editing and integration of the sources:
– match, check, edit, redefine, derive, and reconcile objects, and

synchronise them as regards times of reference
– combine, check, edit, redefine, derive, and synchronise variables
– adjust for missing data and other errors: estimates based on weights

and calibration vs imputations
– adjust for changes in definitions and level shifts in time series



Major phases in the design and data collection of 
register-based statistical surveys

(cf traditional surveys)

• Fundamental design: design of the (system of) registers,
upon which (a large number of different) register-based 
surveys are based

• Fundamental data collection: data collection for the (system 
of) registers, upon which (a large number of different) 
register-based survey are based

• Supplementary design: design of each register-based survey
as such, given the registers

• Supplementary data collection: combining and transforming
data in the registers, possibly enhanced with some special 
data collection, with the needs of a particular, register-based 
survey in mind



Important differences between (sample) surveys
and register-based statistics production

• In traditional (sample) surveys, the statistics producer is 
in full control of the design and data collection processes

• In register-based statistics production, the design and 
data collection processes are by and large beyond the
control of the statistics producer – as regards the
external, administrative sources

• The statistics producer is in general control of the
statistical registers: how they are designed and created, 
and how they interact within the statistical system – the
infrastructure for register-based statistics production

• The designer of a specific, register-based survey cannot 
influence the infrastructure: neither the administrative
sources, nor the statistical registers, nor the system



Chart 7.1  Data sources and register processing for the Income and Taxation Register
Income Register I  &T

Income, deducations, taxes Salary, social assistance, etc.

Selection of population

Internal sources     External sources
Integration 

Individual records formed

National Board of Student Aid

Municipality Pensions Office

National Service Administration

Gov. Employee Pension Board

National Social Insurance Board

Employment Register

Social Assistance Register

Education Register

Population Register

National Tax Board Statement of Earnings Register

I &T-register 3: Households, income

Integration

Variables 
added

New derived 
variables

Housholds derived

I &T-register 1: Persons, taxation

I &T-register 2: Persons, income

An example of the estimation situation in 
register-based statistics production:

estimation of incomes from the I&T Register



The I&T Register Example

• Assume that we want to estimate equalised disposble 
income (average disposable indome per consumption unit) 
of the households in different regions during a certain year

• In the chart on the previous page, six external sources are
shown, but in fact there are about 30 administrative sources 
used

• The inventory work to find these sources and the
communication with the responsible administrative
authorities have a strong impact on the estimation situation

• The editing, first editing data from each source separately, 
and then consistency editing of all sources together, is also 
very important for the estimation situation

• cont’d 



The I&T Register Example (cont’d)
• How the register population is defined and created, is 

fundamental for how the income estimates can be made
• If the population is defined as a calendar year population, 

the income sum will be greater than if the population is
defined as the population at the turn of the year

• If the population by region is defined according to where
persons are administratively registered by the Tax Board, 
or if actual addresses are used, will also influence the 
regional estimates

• The household unit in a register system is an objects type
that is derived with administrative information; the way 
households are defined and created in the I&T-register is 
an essential part of the estimation

• Finally, derived variables may be created in different ways, 
e.g. the variable ”equalised disposable income”



Equalised disposable income
• Disposable (net) income — a sum of income from wage 

labour, benefits and losses from self-employment, property 
income, social transfers, regular inter-household cash 
transfers received and receipts for tax adjustment of which 
inter-household cash transfers paid, taxes on wealth and 
repayments for tax adjustment have been subtracted.

• Equalised income — total household income, which is divided 
by a sum of equivalence scales of all household members.

• Equivalence scale — a weight designated to a household 
member depending on his/her age to reflect the joint 
consumption of a household.

• Household — a group of persons living in the common main 
dwelling (at the same address), who share joint financial 
and/or food resources and whose members consider 
themselves to belong to the same household. Household can 
also consist of one member only.



The estimation process
• The estimation process mirrors the design process and the data

collection process
• This is true both for (sample) surveys and register-based 

statistics production, but the interpretation of ”design process”
and ”data collection process” differs in certain respects between
the two modes of statistics production

• The purpose of the estimation process is to compensate for
errors, uncertainties, and other shortcomings in the design and 
data collection processes, e.g.
– sampling error (reflects sampling design)
– measurement bias (reflects chosen measurement methods and design of

measurement instrument)
– non-response and missing data
– other errors and uncertainties in collected data

• In register-based statistics production it is important that
estimates and error compensations based on the same registers
become consistent, even if they are done on different occasions



Defining populations of registers
• General methodology

– Define the target population
– Select the intended object set from the base register,

giving the register population
– Match against registers containing interesting variables
– When receiving hits: import the variable values to the 

register which is created
– When receiving mismatches: show missing values (item 

nonresponse
• Standardised populations created for general usage:

– end of year version: suitable for annual stock statistics,
such as the population on December 31

– calendar year version: suitable for annual flow statistics,
such as the population’s income during a specific year

– monthly/quarterly version: suitable for monthly/quarterly 
statistics



Important requirements on base registers
• A base register should contain time references, i.e. 

all events that affect the register’s objects should be
dated
– dates of events (birth/deaths, moves, category changes...)
– dates of registration/update

• A base register should have good coverage (neither 
overcoverage, nor undercoverage)

• Linkage variables should be of high quality
• Classification/spanning variables should be of high

quality, otherwise there will be coverage errors in 
subpopulations (domains of interest)



Register matching
• When unique, officially authorised identities exist

(like for persons and organisations in Sweden), and 
are used in registers involved, register matching
(also called record linkage) is relatively easy

• Nevertheless, errors may occur, because of
– errors in identities (not so common)
– errors in references reflecting relations to other objects
– coverage errors in the registers involved

• When unique, officially authorised identities do not
exist (like in many countries), or are not used, more 
complex and error-prone matching has to take place

• Statistical matching is something else, where the
purpose is to find similar objects for analytical 
purposes (or imputation)



Chart 5.7  Frame populations and annual registers 
A. Frame population  
formed in Nov year 1  
for years 1 and year 2        

 
B. Calendar year register 
formed in autumn year 2 
regarding year 1 

 
C. Calendar year register 
formed in autumn year 3 
regarding year 2 

Enterprise id Industry  Enterprise id Industry  Enterprise id Industry 
Idnr 1 DE  - -  - - 
Idnr 2 DB  Idnr 2 DB  - - 
Idnr 3 DA  Idnr 3 DB  Idnr 3 DB 
Idnr 4 DC  Idnr 4 DC  Idnr 4 DC 

- -  Idnr 5 DG  Idnr 5 DG 
- -  - -  Idnr 6 DC 

 
Chart 5.8  Population definitions in different kinds of surveys 
 Advantages Disadvantages 
Survey 
statistics, own 
data collection 

Can be up-to-date Significant problems with over- and 
undercoverage and errors in spanning 
variables if changes are reported late 

Register-based 
statistics 

Good coverage, more 
correct spanning 
variables 

In certain cases, a long delay between the 
event to the statistics becoming available 

A register population, created in the correct manner, has always better quality than the 
corresponding frame population, as it is based on more and better information. 
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Creating register variables and their values
• When creating a statistical register, both objects and 

variables may come from different sources and
need to be carefully checked and reconciled before 
they are accepted

• The checking and editing that has taken place in the
source register, will have been done for other 
purposes, e.g. administrative purposes

• Derivation of variables (discussed before) and
imputation of (missing or suspicious) values of 
variables are related but different phenomena: a
derived variable is created for all objects in a 
register, whereas an imputed variable value is only 
formed for the objects in a register where values are
missing (or deemed erroneous)



Editing processes in a register system
• Create a data matrix and combine all records that belong to 

the same object
• Check the register population
• Check that the data regarding a specific identity from 

different sources really refer to the same object
• Check that the data delivery from administrative sources

are complete, both regarding objects and variables;
differentiate between missing data, ”variable irrelevant for 
this object”, and true zero values

• Check variable values for ”obvious” errors
• Make sure that the editing process is documented

For more explanations and illustrative examples:
see Wallgren & Wallgren, Chapter 6.



Chart 6.5  Editing in surveys with their own data collection and register-based surveys
Own data collection Register-based survey

The final
data matrix

Editing of
collected data

Persons or
Enterprises

Administrative 
authority

Collects, edits

Source 1
Administrative 

register

Statistical off ice
receives data

Editing of
Source 1

Persons or
Enterprises

Persons or
Enterprises

Administrative 
authority

Collects, edits

Source 2
Administrative 

register

Statistical off ice
receives data

The final register

Collection 
of data

Source 4
Statistical 
register

Edited data from sources 1-4 are processed together
Consistency editing

Processing of data

Editing of
Source 2

Source 3
Base register

Processing
of data
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Important aspects of data editing
• In many cases, a small number of huge errors 

destroy data – as a rule it is easy to find and correct 
these errors

• Use selective editing to find the most important 
errors first

• Capture knowledge and experiences from domain
experts and use this information in documentation
and software – neural networks an interesting 
possibility

• Automatic editing and imputation – pros and cons



The data editing process
• Also called ”data cleaning”
• Purposes of the data editing process:

– making data ”processable”
– eliminating simple processing errors, e.g. data entry errors
– eliminating ”obvious” errors
– identify suspected errors for further investigation or

imputation
– protect against errors by providing immediate feed-back to

interactive respondents, interviewers, and data providers
– contribute to quality control in the sense of keeping the

quality under control; monitoring the quality of the data
• Data editing does not by itself improve the quality of 

the data – it may even lead to worse data, if the
wrong measures are taken for suspected errors



Data editing in different stages of the
statistics production process

• During data collection and data entry – this process may 
possibly be interactive

• As part of the preparation of the raw data that have been 
collected and entered into the production system →
”clean data”, ”final observation register” (before
aggregation/estimation)

• After aggregation/estimation: comparing with previous
repetition of ”the same” survey; sometimes called 
macro-editing, not to be mixed up with selective micro-
editing



Different types of edits

• validation edits - to check the validity of basic 
identification of classificatory data item values

• logical edits - ensure that two or more data items do not 
have contradictory values

• consistency edits - check to ensure that precise and 
correct arithmetic relationships exists between two or 
more data items

• range edits - identify whether or not a data item value 
falls inside a determined acceptable range

• variance edits - involve looking for suspiciously high 
variances at the output edit stage.



Different editing strategies

• The book-keeper’s strategy: everything should be correct
• The statistician’s approach: suspected errors that would 

influence important estimates to be made should be 
investigated (first) – also called “selective editing”



Editing of registers

• A register may become used for a wide range of usages 
and estimation processes, many of which are not known 
when the register is planned and created

• This makes it difficult to determine which suspected 
errors are to be investigated (first), as required by the 
selective editing strategy, since one does not know for 
sure, which estimations are going to be made in the 
future, and which of them are to be considered as 
particularly important



Using weights in estimation
• Weights are used in the estimation process to

compensate for uncertainties and errors in data in an
efficient and unbiased way

• Weights are often created by stratum, defined by
classification/spanning variables, and used for multiplying
the observed values of summation/response variables

• Example: sampling
• Example: non-response (missing data)



Weights and calibration
• In a cell in a table, there are R observations from the register, and we want to estimate the cell 

total Y in the register population. This cell total must sometimes be adjusted for quality reasons.



Using weights in register-based surveys
• How can weights be used in a register to make estimates?
• A number of examples will be shown



A salary register

• The register contains columns (1)-(10), and, when the
estimates are carried out, columns (11)-(13) are
temporarily formed

• The raw table below is formed by summing up the
summation/response variables in register columns
(10)-(13) for all combinations of the classification/
spanning variables in columns (2)-(6) and (9)



Basic raw table

• By further aggregating this raw table in different ways,
more tables can be formed for different purposes

• The variable ”salary” is used both as a classification/
spanning variable (column 5) and as a summation/
response variable (columns 7 and 9)



Example of aggregations from the
basic raw table
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7.4  ESTIMATION USING WEIGHTS – CALENDAR YEAR REGISTERS 

Chart 7.8  Calendar year register for the population in a (small) municipality 

Person Existed 1/1  
2005 

Arrived  
during 2005
yyyymmdd 

Ceased 
during 2005
yyyymmdd 

Existed 31/12
2005 

Weight = Time in the  
municipality, years 

PIN1 Yes - 20050517 No 136/365 = 0.37 
PIN2 Yes - - Yes 365/365 = 1.00 
PIN3 No 20050315 20050925 No 194/365 = 0.53 
PIN4 No 20050606 - Yes 209/365 = 0.57 
Total 2   2 2.47 

The traditional way of calculating the average population for 2005 is to form the average 
value of the population on 1/1 in 2005 (2) and the population on 31/12 in 2005 (also 2). A 
more specific calculation, in which time in the municipality is used as weight, gives the 
average population during 2005 as 2.47 persons instead of the traditional measure of 2. 

Flow and stock variables 
Flow variables, such as value added of an enterprise, only relates to the values during the 
period of the year in which the enterprise was active, and therefore does not need to be 
weighted. A stock variable showing the level at a point in time, such as number of 
employees, must be weighted. The total value added in the region during 2004 was SEK 83 
million, while the average number of employees was 112.5. Productivity is calculated as 
83/112.5 = SEK 0.738 million per employee and year. 

Chart 7.9  Calendar year register for 2004 for enterprises in a particular (small) region 
Enterprise 

identity 
Existed 

1/1 Arrived Ceased Existed 
31/12 Weight Value 

added 
Nr. of 

employees Weight • Nr. empl. 

EU1 Yes - 20040630 No 0.50 10 30 0.50 • 30 = 15.0 
EU2 Yes - - Yes 1.00 42 45 1.00 • 45 = 45.0 
EU3 No 20040401  Yes 0.75 31 70 0.75 • 70 = 52.5 
Total     2.25 83  112.5 



Weights and calibration of weights vs
imputation

• Nonresponse – missing values
– missing values in registers
– make no adjustments, publish ”value unknown”
– adjustment for missing values with weights
– adjustment for missing values with imputation
– missing values in a system of registers

• Estimation methods to correct for overcoverage
• Methods to correct for level shifts in time series

Weights and calibration of weights can be used as
supplementary estimation methods in these three
cases, and imputation can be used to adjust for
missing values. 



Different ways of publishing statistics
with nonresponse

• Publish tables with one category ”value unknown”, 
not adjusting for missing values at all

• Use weights, which have been calibrated to
reduce the effects of the missing values

• Impute values when values are missing



Adjustment for missing values with weights
in a system of registers

• If each register is adjusted separately for missing values with weights, 
the weights for the same person will be different in the three registers

• If statistics from different registers that relate to the same population 
are to be consistent, weights must be calculated jointly, and the same
weights must be used for all the registers

• This can be difficult to achieve
• Conclusion: adjustment for missing values with weights will cause

problems for coordination and consistency within a register system



Adjustment for missing values with imputation
in a system of registers



Adjustment for missing values in a 
system of registers: conclusions

• Adjustment for missing values should be done
• Adjustments must be coordinated
• Imputation is the most appropriate method
• Within the system in the example above, the

Education Register is responsible for the
nonresponse adjustment for the variable Education, 
the Business Register is responsible for the
nonrespone adjustment for the variable Industry;
other registers should use these adjustments



Estimation with combination objects: 
aggregation errors

Three persons in Register 1, five persons in Register 3



Estimation with combination objects:
many-to-one relations



Estimation with combination objects:
consistency between different variables



Estimation with combination objects:
multi-valued variables – summary of recommendations



Documentation, metadata, and quality

• Registers (and systems of registers) should be
accompanied by the same kind of documentation, 
metadata, and quality declarations as other statistical
systems (e.g. surveys and censuses) and data
collections (files, observation registers, databases)

• Examples:
– The SCBDOK documentation template for processes and

microdata
– The quality declaration template of Statistics Sweden

• However, there are some special issues for registers:
– data from many sources, some of which are outside the control

of the statistics producer
– complex chains of derivations, combinations, and tranformations 

of data (objects, variables, relationships, time)



Template for documentation of processes and microdata

 
SCBDOK 3.0 

 
0 
 

General information 1 Contents overview 

0.1 Subject matter area 1.1 Observation characteristics 
0.2 Statistics area 1.2 Statistical target characteristics 
0.3 Official statistics? 1.3 Outputs: microdata and statistics 
0.4 Responsibility 1.4 Documentation and metadata 
0.5 Producer   
0.6 Mandatory response? 2 Data collection 
0.7 Secrecy   
0.8 Destruction rules 2.1 Frame and frame procedure 
0.9 EU regulation 2.2 Sampling procedure (if applicable) 
0.10 Purpose and history 2.3 Measurement instruments 
0.11 Users and usage 2.4 Data collection procedure 
0.12 General approach to implementation 2.5 Data preparation 
0.13 Planned changes   
    
3 Final observation registers 

 
4 Statistical processing and presentation 

3.1 Production versions 4.1 Estimations: assumptions and formulas 
3.2 Archive versions 4.2 Presentation and dissemination procedures 
3.3 Experiences from the latest collection round   
    
5 Data processing system 

 
6 Logbook 

 



The Quality Declaration Template of Statistics Sweden
 

Quality Declaration Template 
 

1 
 

Contents 2 Accuracy 

1.1 Statistical target characteristics 2.1 Overall accuracy 
1.1.1 Objects and population   
1.1.2 Variables 2.2 Sources of inaccuracy 
1.1.3 Statistical measures 2.2.1 Sampling 
1.1.4 Study domains 2.2.2 Coverage 
1.1.5 Reference time 2.2.3 Measurement 
  2.2.4 Non-response 
1.2 Comprehensiveness 2.2.5 Data processing 
  2.2.6 Model assumptions 
    
  2.3 Presentation of accuracy measures 
    
3 Timeliness 

 
4 Coherence especially comparability 

3.1 Frequency 4.1 Comparability over time 
3.2 Production time 4.2 Comparability over space 
3.3 Punctuality 4.3 Coherence in general 
    
5 Availability and clarity 

 
  

5.1 Forms of dissemination   
5.2 Presentation   
5.3 Documentation   
5.4 Access to microdata   
5.5 Information services   
    
 



Statistical confidentiality
• According to the law: the publicity law does not apply to data that have 

been collected for statistical purposes; they are protected by the
secrecy law

• Statistical confidentiality is in the self-interest of the statistics producer: 
to be able to get honest answers, and to be able to come back to the 
respondent

• Reidentification of sensitive information about individual objects (person,
enterprises) is always a possibility, both on macro level (aggregated 
statistics) and micro level (anonymised data about single objects)

• Privacy is the typical concern of persons, economical interest is the
typical concern of enterprises

• Reidentification of business data is relatively easy, especially in a small 
country with big enterprises, whereas reidentification of person data is
relatively difficult, especially in sample surveys, but made easier by the
existence of public registers

• In Sweden it is a crime to even try to reidentify statistical data
• Statistical confidentiality is best protected by a combination of legal, 

administrative, and technical measures



Conclusions
• Need for a new methodology for registers? A new approach?
• Registers, administrative data, and book-keeping of people and

resources have always been part of the mainstream of official 
statistics – during the 20th century sample surveys came in as a 
new element of official statistics

• Many survey methods are relevant for registers, and vice versa,
but some survey methods have to be reinterpreted and adapted 
before they can be applied to register-based statistics

• In register-based statistics there is a long and complex route from 
a wide range of data sources, many of which are outside the
control of the statistics producer, via complex data collection and 
data transformation processes, to a wide range of final statistics for 
different purposes, at different times

• Design, data collection, data editing, and estimation processes in
connection with register-based statistics production, have to cope
with more complex multi-source and multi-purpose situations, and
they also encounter more difficult challenges to ensure consistency 
between the wide range of statistics that could potentially be
produced from a system of registers (→ micro rather than macro)
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