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1. I nt roducti on

1. The popul ati on census in Norway for the year 2000 will be entirely based
on registers, while the housing census will be a traditional survey. This
paper deals with the popul ati on census. Infornmation on the housing census is
given in the paper “Establishing a dwelling register in Norway: The m ssing
link.”

2. The registers used in Statistics Norway (SN) are so-called statistica
registers. The input data for all statistical registers in question are
either admnistrative registers or other admnistrative sources.

3. Regi sters have been used by SN in collecting census data since 1970 3. 1In
the 1990 census, information on the topics denography and education, as well
as geographi cal characteristics, was collected fromregisters. Anong the
econonmi c characteristics, data on inconme were regi ster based. Labour market
data was the only part of the popul ati on census where a survey was used. For

1 The papers which are prepared for this work session will be treated in the
sane manner , as papers that are prepared for sem nars.

2 Prepared by Coen Hendriks and Paul |nge Severeide, Di vision for Popul ation
and Housi ng Census.

3 Abrief history of the use of registers in Norwegi an censuses is given in
the paper “Establishing a dwelling register in Norway: The missing link.”
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persons living in small nunicipalities, the | abour narket data were coll ected
by questionnaires only. For large nunicipalities a sanple survey was used,
and survey data were conbined with register data

4, For the 2000 popul ati on census, SN has decided to use admnistrative data
for all variables, including | abour narket characteristics. This decision is
based on the fact that the data situation has inproved in several ways since
the 1990 census. A brief description of the Norwegi an systemof register data
is given in chap. 2.

5. The main thenme of this paper, however, is quality aspects of register-
based census data. Quality aspects are being described along four |ines:

- Inproving the quality

- Consistency between data fromdifferent sources

- Developing quality measures

- Quality control survey

2. A brief description of the Norwegi an register data system

Popul ati on register

6. The exi stence of a Central Popul ation Register (CPR with a unique
National Identification MNunber, has been very inportant in devel opi ng

regi ster-based statistics in Norway. This personal identification nunber is
now used in all registers of any inportance, and the I D nunber is used as a
l'i nki ng key when matching registers. The CPRis the central register in
popul ati on censuses.

Regi sters of activities and incone

7. Several registers contain infornmation on activities and i ncone. The nost
rel evant activity data in popul ati on censuses, are data on enpl oynment (job
regi sters) and education. These registers are identifying the relations

bet ween the person and hi s/ her place of work or school. They al so contain
additional information on activities, |like ‘CQCccupation’ and ‘Hours worked’
for enpl oyed persons and ‘Field of study’ for students. Registers on

unenpl oynent and soci al security benefits give additional information on
activity status. In addition, tax registers give information on different

ki nds of incone.

Busi ness registers

8. For enpl oyed persons, informati on on place of work, industry and type of
sector is collected frombusiness registers. A central register on | ega
units with unique I D nunbers was established in Norway in 1995, and nost

rel evant registers are now usi ng these | D nunbers.

The data situation has inproved

9. Adm ni strative records and regi sters have been used as sources for socia
statistics in Norway for nany years. However, the anount of admnistrative
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data avail abl e has increased over the last 10 to 15 years. The nain reason
for this is of course that adm nistrative regi sters have been established in
several new areas. Furthernore, an increasing part of the registers gives
data on individuals (persons).

10. Until recently, most social statistics in Norway were based on single
registers, or at |east on conbi nations of data fromregi sters belonging to
the same adm nistrative system (for instance tax registers). The increasing
amount of administrative data available, and the fact that data from
different systens can easily be linked, nmakes it possible to devel op
integrated statistics covering several areas.

11. In the 1990 census, SN found it necessary to use a survey to ensure the
qual ity of |abour narket data. For the 2000 census, the decisionis to rely
on register data for all topics in the popul ati on census. The reasons for
this decision are:

- The quality of the main registers has inproved

- New adm ni strative sources are available. (This includes establishing new
regi sters and

- extending existing registers by new variabl es.)

- Data fromseveral registers are being conbined in an integrated data
systemto inprove the

- quality of core variables

- SN has nore informati on on data quality

12. This is not to say that the quality of all relevant register data is
satisfactory today. Inproving the register data is therefore an inportant
part of the census project.

3. I mproving quality of data

13. SN produces annual, register-based statistics for nost of the topics
covered by the popul ation census. The quality aspects are handl ed by the
ordi nary production systens. In addition, as a part of the census project,
extra resources are used to inprove the quality of data from sel ected
registers. Inthis way it is possible to include new variabl es based on
registers in the statistics.

I mproving the quality of each register

14. The quality of each of the adm nistrative sources used, is of course
crucial for the quality of the total popul ation census. Al registers contain
sone incorrect information. Coverage problens is one major type of error

This nmeans that units are mssing or wongly included in the register.
Furthernore, data for some regi ster variables may be m ssing, inaccurate or
m sl eadi ng.

15. The main role for SNis to identify these errors and informthe

adm ni strative authorities responsible for the registers. This is of course
an inportant activity in the ordinary production systemin SN. As part of the
census project, sone extra resources are used to identify and correct errors,
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thereby inproving the quality. Errors nay be nore easily detected when we
match data fromdifferent registers.

I mproving quality by conmbining data from several registers

16. By conbining data fromseveral registers, we can handle quality probl ens
in a better way. Conbined data are especially useful in handling coverage
probl ens, but may al so be used in correcting mssing or inaccurate data. An
exanpl e of this is matching | abour market registers and registers of
different types of income. By using the information fromall these registers
si mul taneously, the quality of variables describing the |abour narket
situation, as well as incone variables, may be inproved.

New vari abl es by matching registers

17. Sone of the core variables in the popul ation census are coll ected
directly fromadnm nistrative sources (e.g. sex, age). For derived topics |ike
‘ Soci 0-econom ¢ groups’, many variables fromdifferent registers have to be
used. But even for other variables, like *Qurrent activity status’ (enployed,
unenpl oyed, not in the [ abour force), data fromseveral registers have to be
conbi ned.

18. W will use the variable ‘Qurrent activity status’ as an exanple. The
main problemin this case is to identify enpl oyed persons. There is no single
regi ster covering all groups of enployed persons. The main registers used
are:

Regi ster of enpl oyees

Regi ster of unenpl oyed persons

Tax register of wages per year

Tax register of income (self enployed persons)

el N

19. According to the ILO definition, persons should be classified as enpl oyed
if they work for at |east one hour during the reference week. This is the
definition used in the Labour Force Survey (LFS). In the popul ation census,

as well as in the annual, register-based, |abour market statistics, the goa

is asimlar classification based on register data. This system of
classification of enploynent, will use information fromall the registers

i sted above. The classification rules will be rather conplex, and only the
mai n principles are described in this paper.

(1) The only register that has reliable information on duration of jobs, is
the register of enpl oyees. A person having a job in the reference week
according to this register, will normally be classified as enpl oyed. The
exception will be when no wages are reported in the tax register.

(2) The information on duration of jobs in the tax register of wages, is |ess
reliable. In nmost cases the duration is reported to be the whol e year.

Persons with jobs only according to this register (and not in the register of

enpl oyees), in nost cases have to be classified either as enpl oyed or not

enpl oyed for the whole year. The nost reliable infornation is the total wages

for the year. Persons with wages exceeding a certain l[imt, will generally be
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classified as enpl oyed. The wage limts will be conmputed by using information
fromthe LFS.

(3) For self enployed persons, we have no information on job duration at al
(only income for the whole year). The classification will be carried out as
inrule (2), but we use ‘Incone as self enployed instead of wages.

(4) Persons who are registered as unenployed in the reference week, wll
normal |y be classified as not enployed (nore details in chap. 4).

20. The quality of the resulting classification has been anal ysed by using
data fromthe LFS at a micro level, and the classification routines have been
adjusted. The final result is that 85 % of all enployed persons are
classified by routine (1), 7 %by routine (2) and 8 %by routine (3).

Usi ng surveys to conplete register data

21. In sone cases, it is necessary to conplete register data by using
surveys. The register of education is not updated with education taken
abroad. As a part of the 2000 census, a survey will be carried out to collect
i nformati on from persons educated abroad. A simlar survey was carried out as
a part of the 1990 census.

22. Another exanple is the use of information fromthe LFS in constructing
the | abour market variables. As nentioned above, these data play an inportant
role in the classification of current activity status. LFS data will also be
used to inprove the quality of other |abour narket variables, |ike *Tine
usual |y worked’ and ‘ Cccupati on’

4, Consi st ency

23. notaining consistency between variables is an inportant activity in any
popul ati on census. This is indeed the situation when the census data is

col lected fromseveral admnistrative sources and not froma questionnaire.
By consistency between register data, we nmean that |inking information from
different registers should give consistent classifications of activities for
al | persons.

24. The inplenentation of this general definition is however far fromsinple
Sone conbi nations of activities are obviously not |ogical and can not be
accepted. A person can not be classified as enpl oyed and unenpl oyed at the
sane tinme. Qher conbination may be “legal ”, but are not very likely. Somne
conbi nations are, on the other hand, very common (nany students have a job).
The main point is to determne what are real conbinations of activities and
what are inconsistenci es between register data.

Types of inconsistencies between register data

25. It is useful to examne different types of inconsistencies nore closely,
since they may have different causes.
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Different definitions of variables

26. Wat is in fact inconsistency between register data, depends on the
definitions of the variables conpared. The formal (or legal) definitions of
the different variables nust be conpared. Wen a person recei ves wages
according to the tax register for a period, this indicates that the person
shoul d be regi stered as an enpl oyee. But according to the criteria for
registrations in these two admnistrative systens, there are several
exceptions. In other words, consistency can not be expected for all persons
i nvol ved.

Di fferent popul ations

27. Use of different popul ations may cause inconsistency. This is not a very
| arge problemin popul ati on censuses. The problens are nuch greater for

busi ness regi sters where the units are establishnments or enterprises.

Differences in reporting routines

28. The formal definitions decide what shoul d be the contents of a register
The real contents will also depend on the inplenentations of these

definitions in the admnistrative system This underlines the inportance of
studying the reporting routines as a part of the quality control.

Di fferent reference periods

29. One inportant reason for inconsistency is the use of different reference
periods in the registers involved. The infornation collected may refer to a
specific day in some registers (but not necessarily the sanme day in al
registers), or a longer period |ike one year in other registers.

Errors
30. In addition to the types of inconsistencies nentioned above, al
regi sters may contain incorrect information.

An exanpl e: Inconsistency between the register of enployees and the register
of unenpl oyed

31. The potential of handling inconsistency between register data, will be
presented by an exanpl e based on the linking of the register of enployees and
the regi ster of unenpl oyed persons.

32. Since both registers use the sane personal |D nunber, the linking creates

no probl ens. The nunber of persons with a non-valid ID nunber is very small.

The real problemis to produce consistent data for all persons involved. Thi s
is done by correcting the duration of either the job or the unenpl oynent

peri od when these periods overl ap.

33. According to ILO definition, persons can not be classified as unenpl oyed
and enpl oyees at the sane tine. However, we found that for the year 1992, 33
% of all unenpl oynent periods overlapped with one or nore jobs.

34. Even though it is against admnistrative rules, a few persons may be
regi stered as unenpl oyed at the Enploynment Ofice even if they have a job at
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the same tinme. In nost cases, however, inconsistencies are caused by errors
in one or both of the registers. There are two mai n expl anati ons:

1. Job term nati on may not have been reported to the register of

enpl oyees, or the date of termnation or start reported nay be

i ncorrect

2. The date of |eaving unenpl oynent nmay be inaccurate in the register

of unenpl oyed persons

35. Based on studies of the reporting routines of the two registers, we have
| aid down sone rules for correcting the duration of the periods. The nain
criteria for correcting the periods are

What period started first (job or unenpl oynent peri od)
The duration of the overl apping period
Whet her the job is registered as ternmi nated or not

36. Cenerally we correct the duration of the job when the overl appi ng period
is long and the unenpl oynent period when the overl apping period is short.
When the job has not been reported as termnated, the duration of the job is
al ways corrected (duration of overl apping period cannot be conputed in this
situation).

37. The effect of using this correcting routine would be to reduce the nunber
of enpl oyees for a reference day (the date chosen was Decenber 1, 1992) by
3,4 % and the nunber of unenpl oyed persons by 2,0 % The routine is yet to
be eval uated, and has so far not been used in produci ng | abour mnarket
statistics.

5. Measuring the quality

38. As stated above, inproving the quality of the regi ster based data, is one
main issue in the census project. Equally inportant is to produce and present
information on the quality of the data invol ved

Measuring the quality is inportant in two ways:
Monitoring the quality as a part of the production process
Describing the quality of the statistics published

39. Each of the register-based statistics that are currently being published
by SN, are followed by some kind of quality description. The aimof the
census project is to devel op standardi sed ways of describing the quality of
all variables contained in the census.

40. Mbst statistical quality nmeasures are designed for surveys. An inportant
part of the census project will be to develop quality neasures especially
suited for register-based statistics. The intention is to use these mnethods
for other register-based statistics as well, not only for census statistics.
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6. Quality control survey
41. In order to measure the quality of the census , additional data sources

are required. Popul ation censuses are traditionally followed up by a quality
control survey. The purpose is to collect data on selected variables in order
to neasure the quality of the correspondi ng census data. Data nay be
collected in different ways:

1. | ndependent sanpl e survey
2. Addi ti onal questions to existing surveys
3. Data from exi sting surveys

42. Traditionally, quality control surveys have been carried out as

i ndependent sanple surveys. In the 2000 Census the plan is to use
alternatives 2 and 3. The fact that the census is based on register data
rather than a questionnaire, makes it possible to use data from existing
surveys nore efficiently. W can use the Labour Force Survey (LFS) as an
exanpl e.

43. The core variables in the field of the |abour nmarket, are related to the
current activity status. This neans that we collect data on the | abour market
situation for each person for one reference week. The sane kind of data is
collected in the LFS. Hence the LFS may be used as a source for quality

control for the | abour market variables of the census. The nunber of persons
interviewed in the LFS in one week is not nore than 2000. However, using

regi sters, “census data” may be established not only for the census week

(first week of Novenber 2000), but for all weeks in a |onger period, for
instance the | ast quarter of 2000. This gives us the possibility of using

data from24 000 interviews in the LFS

44, For variables describing ‘Usual activity’ (referring to the situation in
the year 2000), the LFS cannot be used directly as a data source. The
alternative in this case is to ask sonme additional questions in the LFS in
the first quarter of 2001

45. W estinmate that these methods of data collection will reduce the cost of
the quality control survey by approx. 30 % when conpared to an independent
survey.

7. Concl usi ons

46. The decision to have a totally register-based popul ati on census 2000, is
grounded on the fact that the quality of the register data has inproved over

the last year. However the quality is not yet satisfactory, and it is

considered as an inportant part of the census project to focus on quality

aspects. This involves inproving the quality of selected variabl es, conbining
data from several registers, obtaining consistency between data from

different sources and standardising quality measurenent and description. If

these quality projects turn out to be successful, SNwll be able to publish

a “popul ation census” annually in the next century.



