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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



Sample surveys and registers

• How can sample surveys benefit from registers?
• How can registers benefit from sample surveys?
• Combining register-based surveys and sample surveys
• Comparing sample surveys and register-based surveys



How can sample surveys benefit from registers?

• When selecting the sample, an appropriate register is
used as a sampling frame, and register variables are
used to stratify the population: stratification variables

• Measurements can be made easier by eliminating the
need for questions on data that already exists in the 
registers → reduced response burden

• During the estimation phase, register variables can be
used as auxiliary information to increase precision and
compensate for non-response → improve quality
(precision) and/or decrease costs (sample size)



How can registers benefit from sample surveys?

• Quality checks and quality improvements
– overcoverage and undercoverage
– non-response, missing values
– bias (e.g. because of administrative purposes of registers)
– other imperfections in the register as a frame



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



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)



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



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)



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 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



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.



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



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 (Wallgren&Wallgren Chapter 7.1)

• 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.



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



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 transforma-

tions 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   
    
 



Eurostat’s quality dimensions (2003)

• relevance
• accuracy
• timeliness and punctuality
• accessibility and clarity
• comparability
• coherence



characteristic of interest,
the statistical characteristic of interest for a
certain user in a certain usage situation, the

”ideal” statistical characteristic for that purpose

target characteristic,
the statistical characterstic that the statistical

survey aims at estimating, according to a
design decision, where known user needs

have been taken into account

actual estimate,
the actual, estimated value of the target

characteristic, based upon actually
observed values as affected by errors and

uncertainties of different kinds

relevance discrepancy -
can only be judged in relation to

a certain user’s usage

precision discrepancy -
can be described by the

producer, independently of usage

CidealCidealCideal

a’

Ctarget



OBJECTIVE REALITY

reality as it ”really” is

(ideal)
statistical characteristics
(of interest)
- (ideal) populations
- (ideal) variables
- (true) values

CONCEPTUALISED
REALITY

reality as conceived and
operationalised by

designers

REALITY AS
REPRESENTED BY DATA

reality as perceived by
respondents and

represented by data

STATISTICS ABOUT
REALITY

AS INTEPRETED BY USERS

reality as understood by
users when interpreting

statistical data

DISCREPANCIES:

- coverage (first kind)
- sampling
- operational definitions of
  variables deviate from ideal
  definitions

DISCREPANCIES:

- coverage (second kind)
- respondents and/or objects
  cannot be located
- respondents refuse
- respondents misinterpret
- respondents make errors
  (conscious, unconscious)

DISCREPANCIES:

- frames of reference differ
  between users, designers,
  and respondents (and
  between useres)
- understanding of statistical
  methodology

statistical target characteristics
- target populations
- populations to be observed
- target variables

observed object characteristics
- observed objects
- observed variables
- observed values

interpreted statistics

Discrepancies between reality ”as it is” and 
as it is reflected by statistics: 

which they are, and why and where they occur

caused by 
design decisions

occurring during
operation processes

occurring during 
use processes



Relevance
• “Relevance is the degree to which statistics meet current and 

potential users’ needs. It refers to whether all statistics that are 
needed are produced and the extent to which concepts used 
(definitions, classifications etc) reflects user needs.” (Eurostat)

• Compare the relevance of data obtained from registers with data 
obtained from special-purpose surveys and general-purpose 
surveys.

• Data obtained from a special-purpose survey could be assumed to 
be more relevant for the special purpose than data obtained from a 
general-purpose survey or a register.

• Data obtained from surveys (special-purpose or general-purpose) 
have been designed and collected with statistical usages in mind, 
which data obtained from registers have not.



Accuracy
• “Accuracy in the general statistical sense denotes the closeness of 

computations or estimates to the exact or true values.” (Eurostat)
• Discrepancies between estimated and true values are caused by

errors:
– coverage errors
– sampling errors
– non-response errors
– measurement errors
– processing errors
– model assumption errors

• Generally speking, data obtained from registers (in comparison with 
data obtained from traditional surveys with their own data collections) 

– do not suffer from sampling errors and 
– have fewer non-response errors (missing data) 

• Other types of errors may be equally severe in data obtained from 
registers, but some of them – like measurement errors – will have 
their origin in the administrative systems feeding the statistical system 
with data



Timeliness
• “Timeliness of information reflects the length of time between its 

availability and the event or phenomenon it describes.” (Eurostat)
• The timeliness of register-based statistics productions depends on

– the timeliness of the information in the register(s), and
– the time it takes to produce statistics from the register

• Generally speaking, the timeliness of register-based statistics is
much better than the timeliness of statistics based on special data
collection, since the special data collection usually takes long time



Accessibility and clarity
• “Accessibility refers to the physical conditions in which users can 

obtain data: where to go, how to order, delivery time, clear pricing 
policy, convenient marketing conditions (copyright, etc.), availability 
of micro or macro data, various formats (paper, files, CD-ROM, 
Internet…), etc.” (Eurostat)

• “Clarity refers to the data’s information environment whether data are 
accompanied with appropriate metadata, illustrations such as graphs 
and maps, whether information on their quality also available 
(including limitation in use…) and the extent to which additional 
assistance is provided by the NSI.” (Eurostat)

• Registers are typically more accessible than traditional survey data, 
since registers are typically part of a well organised register system, 
possibly stored in a data warehouse with data and metadata well 
integrated.

• It should be noted that the documentation and metadata of a register 
must contain information about how the data were collected and 
processed by the administrative system(s) from which the register 
data come.



Comparability
• “Comparability aims at measuring the impact of differences in applied 

statistical concepts and measurement tools/procedures when 
statistics are compared between geographical areas, non-
geographical domains, or over time. We can say it is the extent to 
which differences between statistics are attributed to differences 
between the true values of the statistical characteristic.

• There are three main approaches under which comparability of 
statistics is normally addressed: comparability over time, between 
geographical areas, and between domains.” (Eurostat)

• Generally speaking the preconditions for obtaining comparability is
better for statistics based upon a register system than for statistics 
obtained by separate statistical surveys:

– registers accumulate comparable data over time in a natural way
– registers will typically be associated with standardised classifications



Coherence
• “Coherence of statistics is their adequacy to be reliably combined in 

different ways and for various uses. It is, however, generally easier to 
show cases of incoherence than to prove coherence.” (Eurostat)

• When originating from a single source, statistics are normally 
coherent in the sense that elementary results derived from the 
concerned survey can be reliably combined in numerous ways to 
produce more complex results.

• When originating from different sources, and in particular from 
statistical surveys of different nature and/or frequencies, statistics 
may not be completely coherent in the sense that they may be based 
on different approaches, classifications and methodological 
standards. Conveying neighbouring results, they may also convey not 
completely coherent messages, the possible effects of which, users 
should be clearly informed of.

• A register system is typically designed for providing coherence of the 
statistics produced from it. Standardised definitions of object types, 
populations, and variables, and standardised classifications, promote 
coherence of the statistical system as a whole.



Conflicts and trade-offs
• There are often conflicting interests behind different quality goals, 

reflected in different quality components, and trade-offs have to be 
negotiated in order to cope with these conflicts.

• For example, trade-offs may have to be made between: 
– timeliness and accuracy
– accuracy and geographic comparability
– relevance and comparability over time
– relevance and accuracy
– coherence for large domains and relevance for sub-domains
– etc

• A register system will introduce flexibility by providing well co-
ordinated data that may be processed and combined in different 
ways, so as to support different kinds of quality.

• General-purpose register data may also be combined with special-
purpose survey data tailored to special needs.



Efficiency of register-based statistics production

• As investigated by Statistics Netherlands, the cost of a value 
collected from an administrative source is about 1% of the cost of
collecting it by a traditional survey. The cost of the virtual census of 
the Netherlands was estimated to 3 M€, to be compared with 300 M€
for a traditional census.

• About 97-99% of the data used by Statistics Sweden come from 
administrative sources. But the cost for the remaining 1-3%, collected
by traditional surveys, is very high – in the order of 50% of the total 
budget.

• Let us look at the costs process by process, and compare register-
based statistics production with traditional surveys with their own data
collection.



Process view of statistics production

DESIGN EVALUATE

MONITOR MONITOR

editing
imputa-
tion
coding

derivation
aggregation
estimation



Design and evaluation processes

• Most design steps are simpler and less expensive, when data are
already available in registers. A standardised process should exist for 
transferring data from the registers to the statistics production 
processes.

• Some costs for designing the adaptation of data from the registers to 
the needs of the particular statistics production under consideration.



Frame and sampling

• Usually no sampling in register-based statistics production.
• The frame exists in the shape of the register(s). However, there is an 

investment and maintenance cost for the registers, which has to be
shared by the statistics production systems using them.



Data collection

• As already mentioned, here is the big difference in costs between
register-based and survey-based statistics production.

• It should also be noted that register-based statistics production 
reduces the response burden, since register data (which have 
already been provided by the respondents for administrative
purposes) are reused for statistical purposes.



Data preparation

• Typical data preparation processes:
– coding, for example transforming free-text data to a limited set of values in a 

standard classification
– editing, identifying and possibly checking and/or changing suspicious values
– imputation, replacing missing or obviously wrong values
– transformation of data into derived objects and variables

• The preparation processes are basically the same for data obtained
from registers as for data obtained from traditional surveys, but

– it is not realistic to go back to the original respondents to check register data
– when registers are used, there are more background data that can be used to

improve the quality and efficiency of these processes (but this advantage of 
register-based surveys can also often be used by traditional surveys, if good
registers are available in the environment)



Statistical processing

• Aggregation and estimation
• In register-based statistics production, the estimation can benefit a lot

from the abundance of supplementary information in the registers 
(but once again, this information can also be exploited by traditional 
surveys, if the registers are available to them)

• Imputation in the registers is the preferred method to compensate for
missing data in register-based statistics production; in contrast to
weighting, imputation will ensure consistent estimates between 
surveys and over time  



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



Registers...
• … US version: ”war against terrorism”

http://www.aclu.org/pizza/
http://www.choicepoint.com/
http://www.lexisnexis.com/

http://www.aclu.org/pizza/
http://www.choicepoint.com/
http://www.lexisnexis.com/


ChoicePoint Data 
Sources and Clients. 
Source: Washington 

Post
http://www.aclu.org/pizza/

http://www.lexisnexis.com/
http://www.choicepoint.com/

http://www.aclu.org/pizza/
http://www.lexisnexis.com/
http://www.choicepoint.com/


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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Comparing register-based surveys and sample surveys

• When designing a sample survey, the designer is, in
principle, free to define populations, parameters, 
observation objects, and observation variables (e.g.
questions in a questionnaire) first, starting from user 
needs and priorities

• When designing a register-based survey, the designer has 
to start from available data in available registers and other 
available data sets

• Different conditions for the editing process, e.g. when data 
are missing or suspicious

• Different conditions for changing measurement processes
and measurement instruments

• Different possibilities and problems in the presentation 
process, e.g. precision and confidentiality problems in 
small groups



Combining register-based surveys and sample surveys

• Defining a precise target population
• Sample surveys can give indications on register quality
• Register maintenance surveys could be used to improve

register quality
• An administrative register can be complemented with 

special data collection
• Sample surveys can be used when creating derived

variables in registers
• Small area estimation
• Virtual censuses



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

Page 101
sid 99



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”



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.



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 



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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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
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