LABOUR AND EDUCATION STATISTICS

BACKGROUND FACTS 2015:3

D

Statistics Sweden

ralbyran

Measurement errors study in
the Swedish labour force surveys



| serien Bakgrundsfakta presenteras bakgrundsmaterial till den statistik som SCB
producerar inom omradet arbetsmarknad och utbildning. Det kan rora sig om pro-
duktbeskrivningar, metodredovisningar samt olika sammanstallningar som kan ge en
overblick och underlatta anvandandet av statistiken.

Utgivna publikationer fran 2000 i serien
Bakgrundsfakta till arbetsmarknads- och utbildningsstatistiken

2000:1 Overgénag till yrkeskodning pé fyrsifferniva (SSYK) och inférande
av jobbstatus- kod i SCB:s Ionestatistik

2000:2 The Information System for Occupational Injuries and the Work-related Health
Problems Survey — A comparative study

2000:3 Konferens om utbildningsstatistik den 23 mars 2000
2001:1 Avvikelser i lonesummestatistiken — en jamforelse mellan LAPS och LSUM

2001:2 En longitudinell databas kring utbildning, inkomst och sysselsattning
1990-1998

2001:3 Staff training costs 1994-1999
2001:4 Studieresultat i hogskolan i form av avklarade poang

2001:5 Urvals- och estimationsforfarandet i de svenska arbetskraftsundersokningarna
(AKU)

2001:6 Svar, bortfall och representativitet i Arbetsmiljoundersdkningen 1999

2001:7 Individ- och foretagsbaserad sysselsattningsstatistik — en jamforelse mellan
AKU och KS

2002:1 Tidsseriebrott i utbildningsregistret 2001-01-01

2002:2 En longitudinell databas kring utbildning, inkomst och sysselsattning
(LOUISE) 1990-1999

2003:1 Exempel pa hur EU:s “Quality Reports” kan skrivas — avser Labour Cost Survey
(LSC) 2000

2003:2 Forandrad redovisning av hogskolans personal

2003:3 Individ- och foretagsbaserad sysselsattningsstatistik — en fortsatt jamforelse
mellan AKU och KS

2003:4 Sjukfranvarande enligt SCB och sjukskrivna enligt RFV

2003:5 Informationssystemet om arbetsskador och undersékningen om arbetsorsa-
kade besvar. En jamforande studie

2004:1 Samlad statistik fran SCB avseende ohalsa

2004:2 Oversyn av forskarutbildningsstatistiken. Bedémning av kvaliteten

2004.3 Sjukfranvaro och ohdlsa i Sverige — en belysning utifran SCB:s statistik

2005:1 En longitudinell databas kring utbildning, inkomst och sysselsattning
(LOUISE) 1990-2002

2005:2 Nordisk pendlingskarta. Huvudrapport

2005:3 Nordisk pendlingskarta. Delrapport 1-4.

2005:4 Flodesstatistik fran AKU

2005:5 Flow statistics from the Swedish Labour Force Survey

Fortsattning pa omslagets tredje sida!



BACKGROUND FACTS

Measurement errors study in
the Swedish labour force surveys

Labour and Education Statistics 2015:3

Statistics Sweden
2015



Background Facts
Labour and Education Statistics 2015:3

Measurement errors study in
the Swedish labour force surveys

Statistics Sweden

2015

Producer Statistics Sweden, Population and Welfare Department
SE-701 89 Orebro
+46 19 17 60 00

Enquiries Krister Nésén +46 8 506 949 08

krister.nasen@scb.se

It is permitted to copy and reproduce the contents in this publication.
When quoting, please state the source as follows:

Source: Statistics Sweden, Background Facts 2015:3, Measurement errors study in the Swedish labour force surveys

Cover: Ateljén, SCB. Photo: iStock

ISSN 1654-465X (Online)
URN:NBN:SE:SCB-2015-AM76BR1503_pdf

Denna publikation finns enbart i elektronisk form pa www.scb.se.
This publication is only available in electronic form on www.scb.se



M easurement errors study in the Swedish LFS Foreword

Foreword

Statistical data based both on registers and surveys are associated with uncertainty
and various types of error. Data from surveys are normally associated with sample
error, non-response error, coding error, measurement error, etc. It is important to
be able to quantify non-response and measurement error but it is a cost-
demanding process.

The Labour Force Surveys (LFS) are a societally important system of surveys that
form the basis of the Government’s financial, monetary and employment policies.
They must therefore be of a consistently high quality. Within the temporary
appropriation available to Statistics Sweden for quality issue initiatives, extra
funding has been given to the LFS to perform a measurement error study.

The main aim of the study has been to estimate the size of the measurement errors
in the survey’s most central variables: labour force status and degree of attachment
to the labour market. The estimated measurement errors give users of the statistics
more knowledge as to the reliability of the data. Another aim of the study has been
to identify possible improvements to the questionnaire and the interviewer
instructions.

The study shows that the data from the LFS are not associated with any major (net)
measurement errors. It has also identified the sources of the measurement errors
and the improvements that could be made to the survey and its labour market
data.

Martin Axelsson, Anette Bjornram, Therese Karlsson, Karl-Erik Kristiansson,
Krister Nasén and Andreas Persson have performed the study and produced the
report. A reference group, consisting of Elisabet Andersson, Jan Horngren, Peter
Lundquist, and others, has also been co-opted to the working group. We would
like to thank the interviewer organisation and the interviewers who performed the
reinterviews.

Statistics Sweden believes that the study can also form the basis of improvements
in other surveys and will also disseminate the results internationally.

Statistics Sweden, February 2014

Inger Eklund

Hassan Mirza

A note of thanks

We would like to express appreciation to our survey respondents —the people,
enterprises, government agencies and other institutions of Sweden —with whose
cooperation Statistics Sweden is able to provide reliable and timely statistical
information meeting the current needs of our modern society.
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M easurement errors study in the Swedish LFS Summary

1. Summary

The Labour Force Surveys (LFS) make up a societally important survey that must
maintain high quality. This is the reason why a measurement error study was
performed during the last quarter of 2012, the primary purpose of which was to
estimate the size of the measurement errors in the survey’s most central variables:
labour force status and degree of attachment to the labour market, and to identify
possible improvements to the questionnaire and the interviewer instructions.

The method used to estimate the measurement errors was reinterviewing with
reconciliation, in which both the original interview and the reinterview were
recorded. It involved a sample of those individuals who had just participated in
the LFS being contacted again for a second interview. So that the results were
comparable, both interviews referred to the same time period (reference period).

The measurement error study was basically performed according to plan. It was
noted, however, that the interview times in the LFS were much longer for those
who had been selected to participate in the measurement error study than for other
LFS respondents. A possible explanation for the observed phenomenon is that the
interviewer has a tendency to prolong the interview because he or she knows that
the interview might be recorded, as a result of having to ask for the interviewee’s
consent. The response data have been analysed in order to study whether the
observed difference in the interview time has led to the measurement error study
underestimating the measurement error problems. There is no evidence to suggest
that this is the case, however.

The study shows that the LFS are not associated with any major measurement
errors. As regards labour force status, which contains three study domains, there
are no statistically significant measurement errors for the two groups: employed
persons and unemployed persons, although the number of persons not in the
labour force is slightly overestimated. This means that the number of persons in
the labour force (employed and unemployed persons together) is underestimated.
Persons who are actually employed or unemployed have been incorrectly
classified in the “Not in the labour force” group. A significantly smaller number of
persons have been incorrectly classified as employed or unemployed despite the
fact that they should have been classified as “not in the labour force”. This has led
to an overestimation of the total number of persons not in the labour force.

One reason why persons who are actually employed being misclassified as “not in
the labour force” is the definition of the word “work” used in the LFS. It is
sufficient for a person to work one hour for remuneration or for the purpose of
generating income for it to be considered “work™ in the LFS. It is however easy for
the interviewee to not consider very small jobs or jobs that are not perceived as
regular employment as “work”. The study showed that it was often the extent or
nature of the work that led some respondents to not consider themselves as
employed despite them being so in accordance with LFS definitions.

The fact that persons who should be classified as unemployed are in some cases
classified as “not in the labour force” depends to a large extent of the way the
question is worded. In the interview, the respondents are asked whether they have
looked for work in the last four weeks. This, in some cases, is interpreted as the
respondent having applied for work, which is not the same thing.
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Summary Measurement errors study in the Swedish LFS

If we break down the measurement errors for labour force status to the more
detailed level of “degree of attachment to the labour market”, we can study the
measurement errors more comprehensively. The measurement error study showed
that the number of persons who are long-term ill for 12 months or more is
overestimated in the LFS. These persons belong to the main group: “Not in the
labour force” but should actually be classified as old-age pensioners, not as long-
term ill persons. The reason for the overestimation of long-term ill persons is partly
the way the people are classified, with a self-assessing question, but also the way
the survey deals with those who are classified as long-term ill. Long-term ill
persons are not contacted every quarter but only once a year and they are
considered to be long-term ill in the quarters that come in between. When they are
contacted next time, they receive the question whether they believe they are going
to be ill for at least the next 12 months, which is a leading question.

On the more detailed classification level, we can also see another two interesting
deviations: 1) persons classified as self-employed although they should be
classified as permanently employed and 2) persons classified as permanently
employed although they should be classified as temporarily employed. These
discrepancies do not give rise to any statistically significant differences in the
groups: permanently employed; temporarily employed; or self-employed, and in
fact provide useful information regarding improvements to the survey.

In cases where persons have been classified as self-employed instead of employed,
the measurement error is due to the fact that, under certain circumstances, it is up
to the respondents themselves to decide whether they are to be considered as self-
employed or employed.

The reason why persons have been classified as permanently employed instead of
temporarily employed is because some respondents have not completely
understood the question. The concepts of permanent and temporary employment
are not entirely clear to all respondents. Furthermore, some respondents answer
based on assumptions they make about their future situation. For example, a
respondent may have temporary employment but has been promised a permanent
position later on.

In the “Not in the labour force” group, there are two discrepancies that should be
mentioned; 1) persons who have worked the past 12 months are in certain cases
classified as not having worked the past 12 months and vice versa.

The fact that respondents who were not in the labour force were classified
incorrectly in accordance with when they had last worked had two primary
reasons. Concerning those who had been incorrectly classified as not having
worked the past 12 months, despite having done so, the reason was often that they
had left out shorter jobs. The misclassification of respondents as having worked the
past 12 months, despite it being over 12 months since they had done so, was
mainly due to the interviewer instructions. The instructions are not sufficiently
clear as regards what is to be considered as previous work experience.

The probabilities of the population being misclassified in the LFS have also been
calculated. The probability of respondents being incorrectly classified regarding
their labour force status is generally speaking very low. For the population as a
whole, this probability is between 1 and 3 percent. Foreign born persons are more
likely to misclassified. The explanation for this can be the fact that the concepts
used are difficult to understand if the respondent does not have a good command
of the language.
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M easurement errors study in the Swedish LFS Introduction and background

2. Introduction and background

The aim of the Labour Force Surveys (LFS) is to describe the current employment
conditions for the entire population aged 15-74 and to give information on labour
market trends. The LFSis the only source of continuous data on total
unemployment and these data represent the official unemployment rate.

It is a sample survey based on individuals conducted every month. The
interviewees answer questions about their employment situation during a specific
week in the reference month. The data are mainly collected via telephone
interviews and the sample is about 29 500 people every month. The results of the
monthly surveys are published shortly after the end of the reference period.

The LFS is one of Statistics Sweden’s most societally important studies and it is
very important that the measurements maintain high quality. Statistics Sweden has
an obligation to perform quality controls and to work to improve the survey. The
last measurement error study was performed in 1994. Results from that study have
been previously used to improve the questionnaire and the interviewer training
and to assure the quality of the statistics. But the results from 1994 are no longer
applicable to the current LFS. First of all, a new questionnaire was introduced in
2005 as part of EU adaptation and secondly the labour market has undergone
changes over the years. Furthermore, the sample was expanded from 2010
onwards by about 8 000 persons per month in order to make it possible to present
the section of the population who are not in work.

As part of the quality improvement initiatives at Statistics Sweden, funding was
made available in 2012 to perform a measurement error study in the LFS. The aim
of this study was to make users more aware of the size of the measurement errors
for the most important variables in the LFS and to provide information on the
causes of the errors in order to improve the measuring instruments and the
interviewer instructions. The study was performed as a project at Statistics
Sweden.

The report starts with an introduction to the LFS and a description of the survey
design in Chapter 3. The planning of the measurement error study is dealt with in
Chapter 4 and its implementation is described in Chapter 5. Chapter 6 looks at how
the interviews have been assessed. Chapters 7 and 8 contain the results of the
study: estimates of measurement errors and proposal for improvements to the
survey.

Statistics Sweden 9
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M easurement errors study in the Swedish LFS Introduction to LFS

3. Introduction to LFS

The LFS has a long history at Statistics Sweden. The survey started at the agency as
far back as 1961. In over 50 years of performing the survey, its design and the
questionnaire have changed significantly.

Since October 2007, the statistics from the LFS have been presented in accordance
with directives from the International Labour Organization (ILO) and EU
regulations. In order to be able to present the statistics in accordance with these
directives, the LFSimplemented major changes to the questionnaire. The new
questionnaire came into use in April 2005. The new way of presenting the statistics
involved, for example, recording full-time students without work but who were
looking for and were able to start work as unemployed and hence part of the
labour force. These persons were not previously included in the labour force. The
target population was also changed, from the population aged 16-64 to the
population aged 15-74.

3.1 Definitions and concepts

Each person in the target population belongs to one, and only one, category during
a given reference week. These categories are: employed persons, unemployed
persons, or persons not in the labour force. These three main categories can then be
divided in to various sub-categories. The tree diagram below shows how the
categories relate to each other.

[ Population ]
Not in the labour
In the labour force force

E Full-time

mployed Unemployed 1]
student

[ At work ] [ A‘bsent ]
entire week

The labour force
The labour force is made up of persons who are either employed or unemployed.

Pensioner

Employed persons
Employed persons include the following groups:

- Personswho during a certain week (reference week) did some work (at
least one hour), either as a paid employee, a self-employed person
(including freelancers) or unpaid worker in a business owned by one’s
husband/ wife or another member of the same household (=employed, in
work).
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Introduction to LFS Measurement errors study in the Swedish LFS

- Personswho did not do any work according to the above, but who had
employment, work as a family worker or as a self-employed person
(including freelancers) and were temporarily absent during the entire
reference week. Absence is included, regardless if it was paid for or not
(=employed, absent from work). Reasons for absence includes illness,
holiday, leave of absence (such as care of children or studies), military
duty, labour dispute or leave for other reasons.

- Persons participating in certain employment policy programmes are
counted as employed persons. This can include publicly protected work,
employment programmes for disabled persons, programmes to start a
business or employment with wage subsidies or employment support.

Employed persons can also be divided into:

—Permanently employed persons
Persons with a permanent employment.

—Temporarily employed persons with an underlying permanent position
Persons with a permanent job who temporarily have fixed -time employment,
e.g. someone who is on leave of absence in order to try another job.

— Temporarily employed
Persons deputising for someone else, those employed using employment
support, seasonal workers, trial employment or project employment as well as
other forms of fixed-time employment.

— Self-employed
Persons who are sole proprietors, freelancers or run their own limited company.

— Family worker
Persons working unpaid in a company or farm run by a member of the same
household.

Unemployed persons

Unemployed persons are those who were without work during the reference week
but have applied for work during the last four weeks (reference week and three
weeks back in time) and were able to work during the reference week or begin
within 14 days from the end of the reference week. Unemployed persons also
include persons who have obtained a job that will begin within three months, on
the condition that they could have worked during the reference week or begin
within 14 days from the end of the reference week. To be unemployed, a person
must be at the disposal of the labour market, and have applied for or be waiting to
start a job.

Notin the labour force

Not in the labour force includes individuals who are neither employed nor
unemployed. The group covers students, pensioners, housewives/ husbands,
military conscripts and long-term ill persons.

The above classifications of the population into different categories depending on
their relation to the labour market can be summarised in the two variables “labour
force status” and “degree of attachment”. Labour force status denotes whether a
person is employed, unemployed or not in the labour force, while degree of
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M easurement errors study in the Swedish LFS Introduction to LFS

attachment is a categorisation that reflects how close a person in a certain labour
force status category is to the labour market.

This report uses the following definitions of the concepts “labour force status” and
“degree of attachment”:

Labour force status:
- Employed
- Unemployed
- Notin the labour force

Degree of attachment:
- Permanently employed
- Temporarily employed
- Self-employed and family workers
- Unemployed, has worked the last 12 months
Unemployed, has not worked the last 12 months
- Notin the labour force, has worked the last 12 months, not long-term ill
- Notin the labour force, has not worked the last 12 months, not long-term
ill
- Notin the labour force, long-term ill for 12 months or more (EX)

The above classifications are used in the design stage of the measurement error
study, as well as for planning and drawing samples, in the estimation stage, for
choosing the auxiliary information and for classifying into study domains. For
more information, see Chapter 4 and its pertaining appendices. Even though the
above definitions of labour force status and degree of attachment differ slightly
from the definitions of the LFS variables “Grad (Degree)” and “Arbstatus (Labour
force status)” (see Appendix 1), the latter can be used to derive the former.

3.2 Survey design

The sample of persons selected for the LFS during a given month is an
amalgamation of two separate sub-samples. The total sample comprises about

29 500 persons, 21 500 of whom belong to sub-sample 1 and about 8 000 belong to
sub-sample 2. Both sub-samples are drawn in accordance with the stratified
independent random sampling procedure, but with different stratification
principles.

For sub-sample 1, a total of 144 strata based on the variables region, sex and age
are created with the help of the Total Population Register (TPR). Sub-sample 2 was
introduced in order to be able to present the statistics on persons not in work due
to unemployment, illness or other reason in a better way. The population for sub-
sample 2 consists of persons aged 16-66. Sample strata are created by combining
information from TPR, LISA (Longitudinal integration database for health
insurance and labour force studies) and IoT (Register of income and tax
assessment). A total of 105 strata are formed. For persons aged 25-66, 80 percent of
the sample is drawn so that it is aimed at persons who are not in work according to
the above registers.

The LFS is based on reference weeks, where each reference week corresponds to
one calendar week (Monday to Sunday). One month in the LFSiis four or five
reference weeks. The sample of persons to be interviewed in the LFSduring one
month is randomly divided into the same number of groups as there are reference
weeks during the month in question. Each group member is then asked in the
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Introduction to LFS Measurement errors study in the Swedish LFS

interview to state their relation to the labour market during the reference week to
which the sub-sample is linked.

Data for the LFS are retrieved via computer assisted telephone interviews (CATI)
performed by Statistics Sweden interviewers. Three different types of
questionnaire are mainly used for data collection: New class, control and reclass.
Each type of questionnaire is used under different circumstances, depending on
whether the respondent has answered previously and whether they have changed
their situation on the labour market. The following diagram illustrates the
procedure:

New class interview

Analysis of the
respondent’s labour_ D —
market situation

s A

Control interview
If the situation is

First
interview

unchanged | )g
S terview 2-
\ / nterview

r N

Reclass interview
If changes have occurred

kS “

On the first occasion, a new class interview is performed based on the new class
form. Before the interview, the interviewer is given information about the
interviewee’s most recent workplace from the Statement of Earnings Register (KU
Register) to allow the interview to run smoothly. In conjunction with the first
interview, a thorough analysis of the sample person’s labour market situation is
carried out, both the general situation and the situation for the specific reference
week.

Subsequent interviews are performed with the help of control interviews
(dependent interviewing). These interviews do not have the same level of detailed
analysis. Instead, the sample person is asked whether their labour market situation
is the same as it was at the last interview, as regards labour market attachment,
workplace, profession, etc. If the situation in these respects is unchanged, the
interview continues with clarification of the person’s labour market situation
during the reference week. Control interviews are used to relieve the burden on
the survey participants. If, on the basis of the control interview, a change in the
interviewee’s degree of attachment to the labour market, workplace or profession
has occurred, the interviewee receives questions from the reclass questionnaire
instead. The reclass questionnaire is very similar to the new class form, apart from
the information that does not refer to the person’s current labour market situation
being reused from previous interviews.
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M easurement errors study in the Swedish LFS Introduction to LFS

Examples of data that are reused include family situation and union membership
status.

The LFS is performed as a “panel survey”, which means that each person
participates several times. When a person participates for the k:th time, they are
said to belong to the k rotation group or wave. Each selected person is interviewed
once a quarter for two years, i.e. a total of eight times. Some exceptions to this rule
are made in practice, however. A person who, at one interview, (i) is not employed
or looking for work and (ii) states that they are long-term ill, and that this situation
will continue for at least 12 months, will not be interviewed in the next three
survey rounds for which the person in question is part of the sample. For these
rounds, the value from the most recent interview is imputed instead. The same
procedure applies to old-age pensioners who state that they are not employed or
looking for work.

Statistics Sweden 15
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M easurement errors study in the Swedish LFS Planning of the study

4. Planning of the study

4.1 Reinterviewing as a method

A systematic measurement error will occur if the expected measurement value
according to a given method deviates from the value one would observe if the
measurement could be taken using an error-free method. In this report, this non-
error-related value is termed a true value. In order to be able to estimate
discrepancies from a true value (the measurement error) in a statistical survey, the
true value must be known. This is seldom the case - if the true value were known, a
survey would not be necessary in the first place. There are situations in which we
can use data from another survey or from administrative registers that can
represent “true values” but this is not possible in many cases. What do we do then?
One way is to obtain the true values, or values in which we have greater
confidence than those in the original survey, e.g. via a separate data collection.
Performing “reinterviews” is such a method.

Reinterviewing methodology was developed at the United States Census Board in
the 1940s (Biemer & Forsman, 1992). The methodology has been used at Statistics
Sweden for e.g. the Living Conditions Survey (ULF), Household income survey
(HINK) and LFS (Warneryd, 1989; Eriksson, 1989; Karlsson &Thudin, 1989). The
last reinterview study for the LFS was performed in 1994,

Reinterviewing involves, just as the name suggests, interviews being performed a
second time in addition to the original data collection. The reinterview may have
several purposes, e.g. to check that interviews have taken place or to evaluate
fieldwork (Forsman & Schreiner, 1991). More often than not, however, the purpose
is to evaluate the measurement.

There are two basic types of reinterview study for evaluating measurement
(Biemer & Lyberg, 2003):

1) Replication
2) Gold standard

4.1.1 Replication

The purpose of the replicating interview is to estimate reliability and random
measurement error. In order to be able to estimate reliability properly, the response
process needs to be more or less identical for the two measurements. The aim of
the replicating reinterview is hence to recreate the regular interview. It therefore
often follows the principles below:

1) the reinterviewers must be on the “same level” as the interviewers in the
original interview

2) the procedure hasto be identical as far as possible

3) the questionnaire is also to be exactly the same as far as possible

4) therespondents must be the same

5) the original interview and the reinterview are both to be independent

The time between the interviews must be short enough to avoid memory error
but long enough to avoid “learning effects”, e.g. the respondents not only
remember the questions but also their answers to them (Forsman, 1987; Biemer &
Lyberg, 2003).
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Replicating interviews can be of two types: test-retest and repeated measures. The
principle is the same, although test-retest places greater demands on performing
the reinterview in exactly the same way as the original. Repeated measures is not
such a controlled and strict variation, although does require more advanced
statistical models in the analysis stage (Biemer & Lyberg, 2003).

4.1.2 Gold standard

The reinterview can also be close to a validity assessment - striving for higher
quality in the responses, in order to obtain more reliable, less error-strewn values
with which to compare the regular responses (Bergman & Waérneryd, 1982). This
variation is known as gold standard and the aim is to implement a measurement
that provides true values, or at least values in which we have greater confidence
than the original measurement, in order to be able to estimate systematic error.

To achieve a gold standard, the reinterview must be implemented using better
procedures than the original interview. In contrast to the replicating variation, the
reinterviews are not to be as similar to the original interviews as possible but, on
the contrary, be improved (Biemer & Lyberg, 2003; Biemer & Forsman, 1992). This
may involve using more qualified interviewers or giving the interviewers special
training. The framework of the interview can also be improved by having a longer
period of fieldwork and longer interview time. It may also involve deviating from
the original questionnaire in order to obtain a more reliable measurement.
Forsman (1987) writes:

“A reinterview does not necessarily mean asking the same questions as in the
first interview. For example, we can replace one question with two or more other
questions with the aim of eliminating the risk of misunderstanding and hence
obtain an answer that is probably closer to the truth.”

Neither is it necessary to include the entire original interview in the reinterview.
On the contrary, the focus can be on a few key variables.

4.1.3 Reconciliation

The gold standard variation can be supplemented with reconciliation. This
involves the interviewers analysing the causes of any discrepancies between the
answers in the original interview and the reinterview (Morton, Mullin & Biemer,
2008; Biemer & Lyberg, 2003). Reconciliation is hence an independent part of the
interview, which is implemented after the reinterview is completed and only if
the answers in the latter deviate from the original interview. The main aim is to
analyse the causes of the observed discrepancies, which is valuable information
in the drive to improve the survey, but it can also be a way of further
guaranteeing that the reinterview really is correct - a gold standard (Forsman &
Schreiner, 1991).

Reconciliation requires the interviewers to have access to the answers from the
original interview, but preferably not before the reinterview has been concluded
as this can influence execution and hence the results of the survey. The
reconciliation interview is often a “softer” interview, more in the form of a
conversation rather than a standardised procedure (Forsman, 1987; Bergman &
Warneryd, 1982), which puts extra demands on the interviewer. There are
variations in which the interviewers do not have access to the answers in the
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original interview when reconciliating, which is known as independent
reconciliation. The aim is then different and is more reminiscent of a debriefing
(Forsman, 1987).

There are a number of risks associated with reinterviews with reconciliation:

1) respondents can deliberately and systematically answer incorrectly,

2) respondents can also try to “defend” their original answers to show
themselves in a better light.

3) problems with communication between the respondent and the person
doing the reconciliation,

4) learning effects - respondents try to answer the same as they did last
time,

5) discrepancies are “played down”, intentionally or unintentionally, by
the reinterviewer.

Many of these risks can be prevented by designing the survey correctly,
making the right preparations and training the interviewers.

Reinterviewing as replication and gold standard therefore has different
purposes and procedures. If the purpose is to estimate systematic measurement
error, the reinterview should be performed using a better method than the
original interview, in order to get closer to the truth. In order to estimate random
measurement error, the reinterviews should be performed using exactly the same
method as in the original interview.

Sometimes reinterview studies focus on one of the variations (Wérneryd, 1989),
but there are also examples in which they are combined (Biemer & Forsberg,
1992).

4.2 Choice of methodology in this study

As mentioned previously, the aim of this measurement error study is to quantify
the size of (systematic) measurement errors for the most central variables in the
LFS, and to identify causes of measurement error and provide a basis for
possible improvements to the questionnaire, the instructions and interviewer
training. To fulfil the first aim - to estimate systematic measurement error - the
gold standard method was chosen. The study was built on original interviews in
the LFS, which were followed up by reinterviews. Choosing the gold standard
meant that the reinterviews were to strive for better measurements that probably
were closer to the truth than the original interviews. In concrete terms, this
involved the reinterviews being performed by a small group of interviewers
who were given special education and training. The reinterview was performed
using a new class form, as it was thought that this would provide a better and
more reliable measurement than the control form. The questionnaire in the
reinterview was an abridged version of the regular new class questionnaire in
which questions not directly linked to, or providing an explanation for, any
discrepancies that may occur in degree of attachment or labour force status were
removed.

To further assure ourselves that the reinterview was correct, the interview was
supplemented with a number of control questions which were not only put to
those whose answers deviated from the original interview (which happens in
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some reinterview studies), but to all the respondents in the reinterview. The
control questions were asked all at once after the regular questions, instead of
continually during the interview. Both methods have their benefits and
drawbacks, but the reason why the choice was made was mainly to enable more
statistical comparisons to be drawn between the two interviews, e.g. regarding
reliability, and the reinterview should therefore be as similar to the original
interview as possible. For the same reason, neither was it desirable for the
interviewers to go back and correct things in the reinterview if they discovered
something wrong in the reinterview after having asked the control questions.

The reinterview was also supplemented with dependent reconciliation. This
involved the interviewers trying to analyse the reasons for discrepancies in cases
where the original interview and reinterview differed. The exception was
interviews in which answers from previous rounds had been imputed, as
described in Section 3.2. The respondents were included in the reinterview study
but no reconciliation was performed since it could be up to 12 months since the
respondent had originally been interviewed and it would hence be difficult to
work out why the interviews differed.

Reconciliation was a way to further guarantee that the reinterview really did
maintain gold standard. It also provided valuable information regarding how to
improve the questionnaire, the instructions and the interviewer training.
Reconciliation was performed at the same time as the reinterview. Respondents
whose answers in the original interview differed to those they gave in the
reinterview were investigated further, which meant that the interviewers had to
have access to the answers from the original interview. In order not to affect the
quality of the reinterview, the interviewers were only able to access the answers
given in the original interview after the reinterview had been completed. The
interviewer then saw the answers from both interviews side by side and could
easily see what differed and what the possible causes might be. Since
reconciliation is by nature more qualitative than the reinterview itself, other
demands were put on the interviewer. For example, the reconciliation form did
not contain any standardised questions, as it was basically impossible to design
any since there can be an infinite number of reasons for discrepancies. To
support the interviewers, the form did however contain proposals for feasible
follow-up questions (probes). There were both customised probes based on
different types of discrepancies and more general probes. The reconciliation
questionnaire also had some space where the interviewer could describe what
they thought might be the reasons for the discrepancy, and say which of the
interviews they thought was correct.

To further ensure that both the aims of the measurement error study were
fulfilled, both the original interview and the reinterview were recorded. LFS
experts then listened to the interviews, with the task of a) making a final
assessment as to which of the interviews was correct (in the rest of the report,
this value is referred to as “true value”) and b) collecting information on the
causes of measurement error. The recordings were an important prerequisite for
both of the study aims. During the interview, there is often considerable
discussion between the interviewer and the respondent and this is information
that is not possible to fully capture unless the interview is recorded.
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4.3 Table plan

In Section 4.2, it was stated that one of the aims of the measurement error study
is to quantify the size of the errors for the most central variables in the LFS. In
more concrete terms, each respondent included in the measurement error study
will be classified according to their labour force status and degree of attachment
to the labour market based both on the original interview and on the established
value after reinterview (true value). For the definition of labour force status and
degree of attachment in the report, see Chapter 3.1.

Based on the cross-classification resulting from each classification criterion,
gross and net error regarding the expected number will be estimated. Gross
error refers to the expected number of misclassified individuals, while net error
refers to the difference between the expected value for the estimator used in the
regular LFS and searched parameter. Net error will also be estimated for the
relative unemployment and employment rates. For more detailed information
on how the gross and net errors that are of interest are defined, see Appendix 3.
Finally, the expected share of misclassified persons will also be estimated. All
the quantities will be estimated for the following population groups:

- Total, 15-74 years

- Men, 15-74 years

- Women, 15-74 years

- Total, 15-19 years

- Total, 20-24 years

- Total, 25-64 years

- Total, 65-74 years

- Swedish born persons, 15-74 years
- Foreign born persons, 15-74 years.

4.4 Sample and estimation

Before the sample was planned, the following constituted important
preconditions:

— It must be possible to select persons who are to be included in the

reinterview study for a specific reference month before starting to collect

data for the LFS.
— Selected individuals who do not participate in the LFS must not
participate in the reinterview study.
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To achieve this, we decided to draw a sub-sample from those who are to
participate in the LFS during the reference months October to December 2012.
When drawing samples, individuals were stratified according to the Substratum
variable, which is defined as follows:

Table 1.

Classification into measurement error study substrata according to sub-
sample, rotation group and degree of attachment

Substratum Sub- Wave Degree of attachment in previous round
sample
1 1 1 Data missing
2 1 2-8 Data missing
3 1 2-8 Employed, permanently employed
4 1 2-8 Employed, temporarily employed
5 1 2-8 Employed, self-employed or family worker
6 1 2-8 Unemployed, has worked the last 12 months
7 1 2-8 Not in the labour force, has worked the last 12 months
8 1 2-8 Unemployed, has not worked the last 12 months
9 1 2-8 Not in the labour force, has not worked the last 12 months
10 1 2-8 Not in the labour force, long-term ill for 12 months or more
11 2 1 Missing
12 2 2-8 Missing
13 2 2-8 Employed, permanently employed
14 2 2-8 Employed, temporarily employed
15 2 2-8 Employed, self-employed or family worker
16 2 2-8 Unemployed, has worked the last 12 months
17 2 2-8 Not in the labour force, has worked the last 12 months
18 2 2-8 Unemployed, has not worked the last 12 months
19 2 2-8 Not in the labour force, has not worked the last 12 months
20 2 2-8 Not in the labour force, long-term ill for 12 months or more

When determining the size of the sample per substratum, it is desirable that

— the number of persons who actually participate in the reinterview
study be reasonably evenly spread over the rotation groups,

— the number of persons who actually participate in the reinterview
study be spread over sub-samples 1 and 2 in relation to the relative
size of the sub-samples,

— the number of respondents be reasonably evenly spread by
degree of attachment in accordance with the response in LFS for
the reference month in question.

Furthermore, it was assumed that the probability of a person participating in the
reinterview study, given that he or she had participated in LFS, was 0.75. This
figure is based on an assumption that the proportion of those who choose to
participate in the reinterview study is approximately the same as the proportion
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who respond in the LFS. This relationship was also observed in the
measurement error study performed in the LFS at the beginning of the 1990s.

Appendix 2 goes into more detail about how the size of the sample per
substratum is determined. The sample sizes eventually used in the measurement
error study are:

Table 2.
Sample size per substratum and reference month
Substratum Number chosen fromthe LFS monthly sample
October November December
1 120 115 115
2 150 150 150
3 30 30 30
4 30 30 30
5 80 80 80
6 205 185 185
7 115 105 105
8 135 120 120
9 30 30 45
10 80 80 80
11 40 45 40
12 150 150 150
13 30 30 30
14 30 30 30
15 30 30 30
16 50 50 50
17 40 40 30
18 35 40 40
19 30 30 30
20 30 30 30
Total 1440 1400 1400
t,

To estimate net and gross error, a point estimator is used, &7 which is based
on the results in Andersson (1994). Those interested in mathematics are referred
to Appendix 4, which provides a detailed theoretical account of how the
estimator is constructed. To implement the estimator in practice, ETOS, a SAS
program has been used that was developed by Statistics Sweden for point and
standard error estimation in sample surveys. For more information on ETOS, see
Andersson (2012).

Even though ETOS has not been explicitly constructed to estimate standard
error in the event of measurement errors, it is true that the variance estimator
used by the program is associated with relatively little bias based on the
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conditions that apply for the measurement error study. For more information on
the variance estimation in the measurement error study, see Appendix 6.

4.5 Interviewer training

As previously mentioned, gold standard is the method selected in this study.
This involves, among other things, providing the interviewers chosen to do the
reinterviews with special training, the focus of which was on repetition and
review of the instructions, definitions and concepts that are important in the
LFS. The reinterviews were furthermore supplemented by reconciliation, which
required extra education and training. The fact that reconciliation is a form of
analysis, where there are no standardised questions for support, put high
demands on the interviewers. They needed to have good knowledge about the
LFS questionnaire and instructions, and the definitions and concepts that are
central to the survey.

A precondition of success with the reinterviews was that the interviewers could
concentrate more on the reinterviews and did not need to switch too much to
and from interviews in other surveys. The best thing was therefore to have a
relatively small group of interviewers. At the same time, the group must be large
enough to be able to perform the reinterviews within the given time limit.
Sickness absence, leave and other absence must also be considered in the
calculations. In light of this, it was determined that about 20 was a suitable
number of interviewers to be involved in the study.

All the interviewers were selected from the central telephone group in Orebro.
No field interviewers, who are stationed all over the country, participated in the
reinterview study. There are both advantages and disadvantages of just having
one group with centrally placed interviewers, although this was done mostly for
practical reasons. It is helpful if everyone works at the same physical workplace,
e.g. when people gather for education and training or for regular contacts and
meetings.

The training comprised one full day and was led by a subject expert. The course
was both theoretical and practical. To start with, the interviewers were given a
review and repetition of important definitions, concepts and instructions in the
LFS, as well as information on which questions on the form are the key ones as
regards classification of degree of attachment and labour force status and what
the idea is behind each question respectively. This is why the course director
went through the construction of the reinterview for the measurement error
study, with different types of forms (reinterview form, different types of control
questions and reconciliation questions). It was particularly important that the
interviewers were given a review of the intended reconciliation process, and that
they were given the opportunity to practice the reconciliation section
themselves. It was this part of the reinterview that was considered to be the most
difficult to perform since the design was more open and there were no
standardised questions to keep to. A great deal of responsibility was put on the
interviewer who, with the help of response data from both the original interview
and the reinterview as well as general support points with feasible causes of
discrepancies, was to try to analyse why discrepancies had arisen. The
interviewers were to, with the help of collected data to which they had access via
a diagram on the computer screen, pursue a dialogue with the respondent and
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try to work out which response was correct (or whether both responses were
wrong). The information shown to the interviewers varied, depending on what
the differences consisted of.

After the training itself, the interviewers also had time to practice and do trial
reinterviews themselves.

4.6 Planning/logistics

An important decision in a reinterview is to determine how long after the
original interview the reinterview is to take place. If the reinterview is too close
to the original interview, the risk is that the reinterview will be affected by the
fact that the respondent will remember what he or she said in the original
interview. If, on the other hand, it is too long after the original interview,
problems may arise with the respondents’ memories. This is a particular worry
in surveys that have a predetermined reference period, as is the case in the LFS.
There is no optimum time for when reinterviews should be performed; it is more
a matter of judgement. In this study, it was decided that the fieldwork for the
reinterview would start 9 to 15 days after the original interview had been
performed.

The fact that the time between the original interview and the reinterview was
allowed to vary was due to the survey team for practical reasons wanting to
collect data from an entire week of original interviews before starting the
reinterviews. The regular LFS production team has an efficient system in which
the previous day’s interviews are delivered from the interview unit each
morning but it was not possible to efficiently incorporate the reinterview study
into this system. The reinterviews therefore had to be dealt with in a particular
order. Substantial manual work was required, with three to four people from
different departments involved, and it would have been far too costly and taken
too much time to do this on a daily basis.

The logistic process for the reinterview sample therefore had several stages and
activities. The original interviews were processed firstly by the LFS IT officer,
who created a special data file with the questions and variables needed as
background data in the reinterview. This was done once a week. The file with
the reinterview sample was then sent back to the interview unit, where it was
uploaded and distributed to the interviewers. The sample was distributed to the
interviewers manually in the form of lists of sample members.

The reason why the interviewers called from lists was primarily to ensure that
the reinterview was not performed by the same interviewer who had done the
original interview. There is no automatic support in the Statistics Sweden
interview system to ensure this, the only way being to manually make lists of
sample members that the interviewer in question has not interviewed before.
After the reinterview had been performed, the relevant officer at the interview
unit delivered the response data to the IT officer, who saved it in a table that was
accessible for those compiling data for the measurement error study.

Since the measurement error study involved many activities that were not
standardised or properly tested, it was decided to conduct a pilot study to see
whether everything worked as planned. A small pilot study with about 50
sample members was therefore performed at the end of August/ beginning of
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September 2012. Prior to the pilot study, four interviewers, who would later
participate in the main study, received training. The aim was not only to test the
logistics of uploading, distributing and delivering reinterviews, but also to
detect errors or deficiencies in the programming of the control questions and the
reconciliation forms, and to get an idea of how the intended interviewer training
structure worked.

The results from the pilot study showed that most things worked as intended,
but that some things needed to be adjusted and corrected. Some deficiencies in
the forms were detected, for example. Furthermore, some proposals were
identified for improvements to the interviewer training prior to the main study.
The pilot study also indicated the need for a logistics framework, which iswhy a
list of activities was produced containing detailed information week by week
about the activities that need to be performed and who was responsible.

It was considered important to keep a constant eye on the inflow in the reinterview
study and to bring attention if something did not work as intended. A production
manager was therefore appointed at the interview unit whose task was to manage
the contact with the interviewers, monitor the inflow and be the contact person for
the project group. To ensure a constant information exchange, weekly meetings
were planned with members of the project group, the IT officer and the production
manager at the interview unit.
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5. Data collection —
Implementation

This chapter describes how data collection in the measurement error study
worked in practice. What went according to plan and what deviated from the
plan? What worked well and what could have been improved or done
differently?

It is primarily the reinterview part of the study that is described, but in certain
cases the results also concern the original interviews.

5.1 Number of contact days

The intention has been to design the measurement error study so that it would
reflect the normal design of the LFS. This involved e.g. having an equally high

level of ambition to contact respondents in the reinterview part as in regular LFS
fieldwork. The regular LFS has a fieldwork period of about 15 days and there is an
established strategy for how the material is to be processed based on the number of
contact days. A contact day is defined as a day when a attempt to contact has been
made. Each respondent in the regular LFS is processed for a maximum period of 12
contact days, at least one of which is during a weekend, with the emphasis on the
first 15 days of the fieldwork period. It is therefore not a question of how many
days in arow an attempt is made to contact the respondent, but rather a question
of how many days in total they are processed.

As arule, one or a maximum of two attempts to contact are made each of the
twelve contact days during which the respondent is being processed. The number
of attempts to contact and days is automatically logged in the interview system.

In the reinterview study, the ambition was to mimic the normal LFS contact
strategy as far as possible, but since it was also important to reach an adequate
number of respondents in all study domains, the requirements placed on the
maximum number of contact days were not as tough. This led, among other things,
to the respondents not being automatically coded as “not available” if they could
not be contacted within twelve contact days. Instead, the processing could

continue if need be.

Table 3 shows how many contact days the respondents were processed for before
they were assigned a final code. A final code means that either an interview has
been performed or that the interviewer has not continued to try and contact the
respondent for some other reason, e.g. because the respondent did not want to
participate, or because the interviewer had not managed to contact the respondent
before the fieldwork had to be brought to a close.

Statistics Sweden 27



Data collection - implementation Measurement errors study in the Swedish LFS

Table 3.
The sample by final code and number of contact days before final coding

Contact days

Respondents by

final response

code o 1 2 3 4 5 6 7 8 9 10 1 12 13 14 Total
Direct interview 0 1124 580 268 151 70 53 30 17 15 12 5 3 0 4 233
Prevented 7 15 122 9 1 3 0 0 0 2 0 1 0 0 0 60
participation

Not reached 20 72 5 5 69 5 62 6 35 15 19 13 10 20 1 566
Refused 1 e 27 17 10 3 8 0 1 0 3 0 2 0 2 1
participation

Overcoverage 0 3 1 0 0 0 0 0 0 0 0 0 0 0 0 4
Total assigned 38 1282 679 344 231 134 123 93 53 32 34 19 15 20 7 3104
final code

Total number of 0 1282 1358 1032 924 670 738 651 424 288 340 209 180 260 98 8454

contact days

The most number of contact days that passed before respondents were assigned a
final code was 14. About 40 percent were assigned a final code as early as after the
first contact day, and after two contact days, almost two-thirds (about 65 percent)
had been given one. The number of contact days was on average slightly fewer for
the participants in the measurement error study reinterviews than in the normal
LFS. On average, 2.7 contact days passed per respondent who received a final
code. This can be compared to the regular LFS during the same period when the
number of contact days per respondent was 3.4. It was therefore easier to contact
the respondents for reinterviews which is not that strange since they had only
recently participated in the original interview.

5.2 Response percentages

In the sample design that was created for the measurement error study, it was
assumed that 75 percent of the respondents in the regular LFSwould also
participate in the reinterview. To a large extent, this assumption was based on
experience from the measurement error study performed in 1994, in which the
percentage of respondents in the reinterview part was approximately the same as
in the regular LFS (see Section 4.4). Since the persons had recently been
interviewed in the original interview, it was also assumed that it would be
possible to contact a relatively large proportion of them again, something which
(according to Section 5.1.1 above) proved to be the case. There was one reflection -
and misgiving - concerning how the respondents would react to being interviewed
so soon after the original interview and furthermore outside the normal data
collection procedure. Would they be willing to participate to the same extent as in
the regular LFS?

The outcome proved to be basically in concordance with the assumptions made
when planning the study sample.
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Table 4.

Percentage of respondents by sex and degree of attachment,
weighted and unweighted values. Percent

Degree of attachment Weighted Unweighted

Men Women Total Men Women Total
Permanently employed 79.5 69.0 745 76.5 70.3 734
Temporarily employed 65.6 75.6 72.0 70.8 75.7 73.6
Self-employed or family 770 76.2 76.8 79.2 771 786
worker
Unemployed, has
worked the last 12 63.5 80.7 715 74,0 78.9 76.1
months
Not in the labour force,
has worked the last 12 77.8 78.9 78.4 86.3 777 81.3
months
Unemployed, has not
worked the last 12 64,0 72.7 68.5 73.0 70.9 72.0
months
Not in the labour force,
has not worked the last 87.0 77.3 81.9 82.5 76.8 79.5
12 months
Not in the labour force, 611 68.0 65.4 58.3 705 66.3
long-termiill
Total 78.2 72.6 75.4 75.8 74.4 75.1

Table 4 shows the response percentages both unweighted as well as weighted. The
unweighted percentages show the actual outcome in the reinterview part of the
measurement error study and indicate that the percentage of actual respondents
are very much in line with the assumptions made in the sample planning stage,
where the percentage of respondents was adjudged to amount to 75 percent.

Non-response is always problematic in a statistical survey. It is difficult to know
the distribution of the individuals who have chosen not to respond. The weighted
response percentages in Table 4 can be seen as how representative the respondents
are over the categories in the degree of attachment variable for each sex
respectively. In general, the representation is good for the total number of
respondents; it differs slightly between men and women, however. Women are in
general slightly less well represented than men, while the percentage of women
respondents is more evenly distributed over the respective categories.

For men, the categories long-term ill and unemployed are less well represented
than the other groups. So even if men are generally better represented, the study’s
results are not as striking for these categories.

Appendix 7 shows data for the different population groups which the study aims
to highlight (see Section 4.3).
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5.3 Length of fieldwork period

As is clear from Table 3 and Table 4, it was not too much of a problem to come into
contact with the interviewees, and neither was it difficult to get them to participate
in the reinterview. So in principle, the outcome here was basically as planned. But
this does tell us much about the quality of the reinterviews. An important factor in
this context is the time lapse between the original interview and the reinterview.
As mentioned previously, the respondents should preferably have had time to
“forget” the responses they gave in the original interview. At the same time, the
time lapse between the interviews could not be too long as it might then have been
difficult for the respondents to remember the circumstances during the reference
period in question. In this case, the assessment was made that the fieldwork period
for the measurement error study should start 9 to 15 days after the original
interview. Table 5 below presents how it turned out in practice.

Table 5.

Percentage of reinterviews by time lapse between original interview and
reinterview Percent

Weeks Time lapse between interviews

Percentage Cumulative

0 0.3 0.3
1 2.3 2.6
2 11.2 139
3 31.7 45.6
4 218 67.3
5 13.0 80.4
6 8.3 88.6
7 5.7 94.3
8 3.7 98.0
9 15 99.5
10 0.4 99.9
11 0.1 100.0

The majority of reinterviews were performed three to six weeks after the original
interview. Only around 14 percent were interviewed during the first two weeks,
and bearing in mind that most of the reinterviews (73 percent) were performed
within two contact days (see Section 5.1), we can draw the conclusion that the
fieldwork for the reinterviews actually started later than the planned 9 to 15 days.
The time gap between the interviews may be of significance for the quality of the
reinterviews. Certain questions became more difficult to answer after a time due to
memory effects. The time lapse can, in other words, be of significance for whether
the reinterview can be seen as a “better” measurement than the original interview,
which was the idea behind the design of the measurement error study.

It is not just the time lapse between the original interview and the reinterview that

is of significance in the context, however. Even the time lapse to the reference
period is extremely significant. This is true not just regarding the reinterviews but
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also the original interview. If the original interview is a long time after the
reference week, but the time lapse between the original interview and the
reinterview is relatively short, it is highly likely that the measurement of the
reinterview is of a higher quality than that of the original interview. If the opposite
is true, however, it is more doubtful whether the reinterview really is of a “gold
standard”. Table 6 below shows the time lapse, measured in number of weeks,
between the interview and the reference week for both the original interview and
the reinterview.

Table 6.

Number of reinterviews by time lapse (measured in number of
weeks) from the reference week in original interview and

reinterview
Reinterview Original interview

3 4 5 6 7  Total
2 0 0 0 0 8
3 86 14 0 0 0 0 100
4 575 111 23 4 0 0 0 713
5 360 109 25 4 3 0 0 501
6 231 104 37 28 3 0 0 403
7 118 41 23 16 10 2 0 210
8 106 5 17 10 1 2 0 186
9 70 24 16 10 8 1 0 129
10 32 15 5 1 0 64
11 8 0 0 1 13
12 2 0 0 0 3
13 0 0 0 0 1
Total 1596 473 144 81 30 6 1 2331

Table 6 shows that the vast majority of the original interviews were performed the
week after the reference week. Since the table is based on week numbers and not
number of days, it means that the interview was held between one and eight days
after the reference week, which is considered to be very good when we bear in
mind memory effects. After two weeks about 89 percent of the original interviews
has been performed.

Regarding the reinterviews, however, the picture is less positive. It is not just that
most of them were performed later than planned, but the table above also makes it
clear that in many cases there is a major difference in the gap to the reference
period between the original interview and the reinterview.

This means therefore that the reinterview is not necessarily of a higher quality
(gold standard) compared to the original interview, which was the idea behind the
design. This has had an impact on how the true value has been assessed. In some
cases, more trust has been put into the original interview than in the reinterview
(see more about this in Section 6.2). Even though the reinterviews are to be
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performed in the best possible way, there is generally a limit to what the
respondents can remember.

5.4 Deviations from the plan

Before the measurement error study was started, guidelines were established for
how the fieldwork and data collection process were to take place. In the planning
stage, there was an expectation as to what response percentages were to be
achieved in the different groups. Even though a great deal went according to the
plans and expectations, there are some cases where deviations from the plans do
occur.

5.4.1 Fieldwork period

As has previously been ascertained, the representation for each sub-group was
relatively good (see Section 5.2). Achieving these response percentages required
the fieldwork period to be extended several times. This was deemed necessary as a
certain number of interviews were required to perform the necessary calculations
in accordance with the existing table plan. To some extent, the problem was due to
the project that performed the study at the beginning was not clear enough as
regards conveying the “status” of the measurement error study in relation to other
ongoing LFS-related interview activities. This led to the reinterviews not being
prioritised in the way the project intended. When it became clear, measures were
implemented by the Interview Unit.

On a few occasions, it was noticed at a late stage that the material had been poorly
processed. As described in Section 4.6, the interviewers called from paper lists as
this was the only way to guarantee that the reinterview was not performed by the
same interviewer who had done the original interview. A drawback of working
with paper lists, is that they make it more difficult to check whether the material
has been properly processed. It may for example be a question of the interviewer
being ill or someone misplacing the lists. On a small number of occasions,
therefore, the material was not processed as planned, although measures were
implemented once this was detected.

All'in all, this has led to longer fieldwork periods than intended from the start,
which is one of the things shown in Table 6. Something else that can be noted from
Table 6 is that the length of the fieldwork period was also sometimes considerably
longer in the regular LFS than the normal 15 days. It is clear, however, that the
fieldwork period in certain cases was too long bearing in mind the time lapse to
the original interview and to the reference period. A clearer fieldwork design had
been necessary, with better control over the processing and clearer rules and
priorities regarding what the participating interviewers were to work on.

5.4.2 Interview times

When planning the study, we anticipated an average interview time for the
reinterviews of about ten minutes. The outcome was almost exactly as expected -
8.34 minutes on average.

Regarding the original interviews, we had estimated half a minute longer
interview time due to a question being asked about the interviewees giving their
consent to the interview being recorded. So that the interviewers would not know
which of the interviewees were included in the measurement error study, twice as
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many interviewees were asked the question about consent to the interview being
recorded as in reality were included in the sample. For this reason, quite a few
interviewees had a longer interview time due to the consent question. This was
considered in the planning process from the start, however, and did not come as a
surprise.

Something that was unexpected, however, was a marked increase in the interview
time otherwise. On average, the original interviews in which the consent question
was asked were three minutes longer than the interviews in which the question
was not asked. The reason for this is thought to a large extent to be the
interviewers being unaccustomed to being recorded and monitored. The interview
monitoring system was supposed to be in place well before the measurement error
study began, but its installation was delayed. The measurement error study was
therefore performed while the monitoring system was being installed system and
its was the first study in which recording and monitoring were used on a larger
scale. Those installing the monitoring system at Statistics Sweden also confirmed
that the average interview time increased. The general feeling is that the effects on
the interview time will diminish the more accustomed to being recorded the
interviewers become.

But for the measurement errors study, this was an unexpected effect. One
misgiving was that the longer interview time would lead to more thorough
original interviews compared to the regular LFS. This might suggest that the
original interviews were of a higher quality than normal. Had this been the case,
the original interviews in the measurement error study had not been
representative of a normal original interview in the LFS.

In order to analyse whether the longer interview time could be expected to result
in the measurement error study underestimating the measurement error problems
in the LFS, a more detailed study of the response data was carried out. More
specifically, the response data from original interviews in which the consent
question was asked were compared to the response data from original interviews
in the measurement error study in which the question was not asked. The main
reason why interviews were performed in which the consent question was not
asked is the fact that not all the interviewers have an efficient recording system
installed when the measurement error study began. When interviewers who did
not have access to the monitoring system did interviews, the consent question was
not asked. These interviews were later used as reference material to study whether
original interviews in which the consent question was asked were associated with
lower misclassification probabilities.

In order to take into account the fact that neither of the two response datasets that
form the basis of the comparison is representative of the 15-74 year-old population,
it was decided that the comparison should be based on conditional
misclassification probabilities. As the null hypothesis, we chose:

H,:P. >P.

where P denotes the misclassification probability of interviews in which the
consent question was asked and Pg- denotes the misclassification probability of
interviews in which the consent question was not asked. Tables 26 - 29 in
Appendix 8 show that the probability of misclassification in the LFS was not
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statistically significantly lower1 for sample members who were asked the consent
question. This was regardless of whether we refer to labour force status or degree
of attachment. Since there was no reason to believe that recorded interviews are of
a higher quality, we decided to process the data in accordance with the original
plan.

5.4.3 Refused recording

Since the study was performed during the implementation phase of the interview
recording and monitoring system at Statistics Sweden, there was no information
regarding the extent to which the respondents would consent to being recorded.

Seven percent (155 persons) refused to be recorded in the reinterviews. The
outcome was different in the original interviews, however. The percentage that
refused to be recorded in the original interview was significantly higher than was
expected beforehand. During the first three months of the study, the percentage
of original interviews in which the respondent did not consent to being recorded
but accepted being interviewed was 15.8 percent. This caused problems not least
regarding the monitoring of interviews in which there were discrepancies
between the original interview and the reinterview with regard to the variables
labour force status and degree of attachment. More information on this can be
found in Chapter 6.

5.5 Experiences and comments from interviewers

In order to know how the interviewers experienced the reinterview work,
debriefing sessions have been held with the interviewers who participated in the
study. In general, participation in the measurement error study has been a
positive and instructive experience that has provided a new insight into LFS
issues and definitions. The interviewers have, for example, gained a greater
understanding of the questions that are central to a person’s classification in the
LFS and they have learnt more about the need to follow up different situations
that can occur during the interview.

As regards the training that interviewers received prior to the measurement error
study, it was generally perceived as providing a good theoretical foundation. The
interviewers feel that it is something all interviewers should receive once they
have worked for a while with the LFS, as further training. They would have
preferred more training in performing reconciliations, however. The interviewers
felt that it was sometimes difficult to know which follow-up questions to ask
based on the reconciliation diagram they had on their computer screens during
the interview. The exercises done as part of the training did not feel sufficient and
comprehensive enough for the situations that occurred in “real life”. The
interviewers also feel that it would have been a good idea to have a get-together
with the course directors 3-4 weeks afterwards, at which they could have
discussed problems that they had encountered and received help from subject
experts. At the same time, however, they have had considerable support from
both each other and their supervisor, which they perceived as positive. Since all
of them belonged to the central telephone group, they always had the
opportunity to discuss different situations in which they found themselves with

" One-sided test on 5% significance level, rejection limit -1.64.
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their colleagues or the supervisor, and get tips from them on what may have
caused the discrepancy. It can sometimes be just as rewarding to discuss with a
colleague, to check things and share experiences with each other.

Even though reconciliation was difficult sometimes, the interviewers generally
felt that it was both fun and rewarding to do. It was often stimulating to work out
problems and was also perceived as an advantage to be able to “talk freely”.
Since the reconciliation was not as structured as the regular reinterview form,
there was more scope for being creative.

Before the study started, the interviewers were somewhat worried that it might
be difficult to get the respondents to participate in a reinterview when they had
just been interviewed as part of the regular LFS. In general, however, the
interviewers had the impression that it was easy to convince the respondents to
participate outside the regular interview cycle. The vast majority of respondents
understood that it was a question of studying quality, and most of those that
could be contacted agreed to a reinterview. The most difficult persons to
motivate were those who had been interviewed in the original interview for the
first time. They had still not become accustomed to Statistics Sweden
interviewers coming back and asking to do more interviews and they were
somewhat sceptical to the idea. For those who belonged to the later rotation
groups, arguments such as “You’ve been involved several times” or “We’re
nearly done” could be used, which made the whole thing easier.

Towards the end of the fieldwork period, it was more difficult to get any
response at all. The interviewers have a theory that the respondents had learnt to
recognise the telephone number and hence did not answer. Some interviewers
thought that it would perhaps have been a good idea to send out a letter
informing them about the measurement error study and its importance, so that it
was clear that this was something out of the ordinary. This had not only been
good for the measurement error study but also in the future. The hope is that
respondents will participate in the regular LFS again next year. There is a risk
that they won’t if they feel they are being “hunted” so soon after the last time
they were interviewed.

One problem was that the respondent often saw the reinterview as a normal
interview and wanted to end it as soon as the regular block of questions had been
asked. It was sometimes a strange situation when going over to the
reconciliation. The chosen design meant that it was up to the interviewer to find a
way of presenting the reconciliation, and many interviewers felt that it was
difficult to do this in a good way to avoid the respondent feeling as if he or she
had done something “wrong”. More work should therefore been put into how to
present the measurement error study, and in particular the reconciliation. It
would have been easier for the interviewer if there had been a standardised
introduction to the reconciliation part of the interview, in which the
reconciliation had been described and in which it had been mentioned that there
can be several reasons why discrepancies occur, e.g. that the questions are not
good enough to capture the information desired or that it can be difficult to
remember things from several weeks ago.

The end of the interview could also have been improved. Since the interviewers
will call most of those they interview again, it would have been positive if there
had been information on the form informing the interviewee when the next
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interview will take place. Some of the interviewers had accessed the LFS
production system to check when the next interview would be so that they could
finish the interview more naturally, but the information should have been more
easily accessible on the actual interview form.
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6. Establishing true value

In the measurement error study, it was mainly respondents for whom labour force
status and degree of attachment differed between the original interview and the
reinterview who were interesting to analyse. This is because the aim of the
measurement error study was to see how significant the discrepancies
(measurement errors) are for the estimations of these central variables. An
important task before the material could be analysed was to establish which (if
any) of the two interviews had the “true” value. The following approach was used
to establish the true value: First, it was noted what type of discrepancy had
occurred, i.e. what degree of attachment and labour force status did the
respondents have in each interview respectively. The notes made by the
interviewer after the reconciliation were then reviewed. Next, the response data
were analysed and any recording of the original interview was monitored in order
to detect any deficiencies.

Since the monitoring system had not yet been fully implemented at the start of the
measurement error study, not all interviews had been recorded. The prerequisites
for being able to establish the “true value” were different depending on whether
both interviews had been recorded or not. The material could be divided into four
categories depending on the prevailing prerequisites: 1) both the interviews had
been recorded; 2) only the reinterview had been recorded; 3) neither interview or
only the original interview had been recorded; 4) the original interview had been
imputed and no reconciliation had been performed. In those cases where only the
original interview had been recorded, it was not monitored. This decision was
taken primarily for resource reasons. It was felt that there was insufficient
justification for only monitoring the original interview since the reinterview and
the investigative reconciliation often provided valuable information on the causes
of the discrepancies. The recordings of the reinterviews were however monitored,
regardless of whether the corresponding original interview had been recorded or
not. For category 4, where no reconciliation had been performed, the interviews
were not monitored as the original interview could have taken place anything up
to one year ago and could not then be used as a reference point.

In 176 cases, or about 30 percent, out of the 580 interviews that were given a
divergent value, both the interviews had been recorded and could therefore be
monitored. An investigator had listened very carefully to how both interviews had
proceeded and identified what had caused the discrepancy.

The number of interviews where the reinterview had been recorded but where it
had not been possible to record the original interview amounted to 191. That
corresponds to 33 percent of the divergent interviews. In these cases, the
reinterview was monitored and the responses from the original interview were
analysed. If there were responses from earlier rotations, these were also reviewed.

Finally, there were 213 cases where neither of the interviews or only the original
interview had been recorded (137) or where no reconciliation had been performed
due to the fact that the original interview had been imputed (76 cases). In these
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cases, no monitoring was possible/ had been carried out. This represents 37 percent
of the divergent interviews. For these cases, only response data has been analysed

The categories can, in general, be said to be in a descending scale of how certain

the true values are. In cases where both the interviews could be monitored, the true
value is without exception more certain than for the other categories. It has
nevertheless been possible to allocate a true value to almost every respondent.
Discrepancies can depend on rather straightforward circumstances, which is why
true values where neither of the interviews had been monitored can also be certain.
Doubts have arisen in some cases, leading to it not being possible to establish a
true value. This happened in a total of 20 cases, where true values could not be
established. Of the 2 331 respondents, 2 311 are included in the calculations below.

6.1 How the assessment has been made
Where both the interviews could be monitored, the discrepancy could in most
cases be assessed without difficulty after listening to them. In a small number of
cases, both the interviews were unsatisfactory. This was either because the
language difficulties were so great that it was doubtful that the respondent had
understood the question, or that the answers in both interviews were so different
that it was doubtful whether the respondent had answered truthfully.

In cases where only the reinterview was monitored, considerable emphasis was
put on what had emerged during the interview, and especially in the
reconciliation. If the interview had not managed to analyse why discrepancies had
arisen, the type of discrepancy was studied. Often, the response data could provide
information on which of the interviews was more correct, but in certain cases other
conditions also had to be taken into account. If it was a question of behaviours or
phenomena where memory effects were deemed to be important, for example if
the respondent was a job-seeker in the original interview but not in the
reinterview, more faith was put in the original interview as that was closer to the
reference period in terms of time. This was particularly true of the reinterviews
that were performed at a very late stage (see Section 5.1.3). If it emerged that the
respondent used a diary/ calendar in order to answer the questions in the
reinterview, it was considered to be more trustworthy. If it was, on the other hand,
a question of assessing whether the respondent had worked or not during the
period in question, it was not just memory effects that had to be considered when
carrying out the assessment. In such cases, it was also necessary to look at e.g. how
extensive the work had been, if it had been a permanent or a temporary job, and
whether the respondent had done the same work for a long time.

As regards the interviews that had not been monitored, they were firstly assessed
based on the interviewer’s notes, then by type of discrepancy and finally by time
lapse to the reference period. Compared to the other categories, there are a larger
number of interviews in this category that have not been assigned a true value for
labour force status and degree of attachment.
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7. Results

This chapter presents the results from the measurement error study based on its
main aim - to estimate the size of the measurement errors in the LFS’s most central
variables: labour force status and degree of attachment (see Chapter 3 for a more
detailed definition) and to present the reasons why misclassifications occur. The
results are presented for the 15-74 year-old population in total and disaggregated
by sex. Regarding the results for other population groups, please refer to Appendix
10. Chapter 8 then presents proposals for improvements to the measuring process.

7.1 Gross and net error and misclassifications
The starting-point for the presentation is a table that shows estimates of the
population according to the combination of the classification in the original
interview and the true classification, the value from the original interview on the
vertical axis and the true value on the horizontal axis. The table present estimations
of the proportions of the population that have been classified correctly (estimations
in the diagonal) and incorrectly (estimations outside the diagonal) in the original
interview and in which category they have been incorrectly classified. Two types of
generic measurements are presented; net error and gross error. Gross error is
constituted by the sum of the estimates that are outside the diagonal as a
percentage of the total number of persons in the population group to which the
results refer. The gross error can be said to be an estimate of the probability of
being misclassified.

Important estimates of incorrectly included and incorrectly excluded persons are
presented along with the causes of the misclassification. An example of note is
persons who in Table 7 below were outside the labour force after the original
interview but, after being assigned a true value, have been deemed to be
employed. After the original interview, 2 104 000 persons were classified as not in
the labour force. According to the true value, 45 000 of these were instead classified
as employed. These 45 000 hence make a significant contribution to the gross error.

The net error is calculated as the distribution according to the original interview
minus the true distribution, i.e. distribution in the column total minus the
distribution in the row total. The measurement is an estimate of the measurement
error bias and corresponds to the first aim of the study. The net error can also be
expressed as the number of incorrectly included minus the number of incorrectly
excluded persons in the original interview.

The net error is presented in separate tables for the sake of simplicity. From the
estimates in Table 7 below, for example, the net error for the number of persons not
in the labour force can be calculated at 68 000. This is calculated as 2 104 000
persons not in the labour force according to the original interview minus 2 036 000
persons according to the true value. In other words, the number of persons outside
the labour force has been overestimated by 68 000 persons in the original
interview. Table 8 presents the net error for the estimates of labour force status
found in Table 7.
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The table presenting the net error for estimates of labour force status to of net error
has also been supplemented with a presentation of net error, expressed as a
percentage, for the estimates of the measures relative unemployment and
employment rate. The definitions of the measures are given in the table header.

Even if the gross errors are of significant size, they don’t necessarily lead to major
net error; namely if the estimated number of incorrectly included persons is about
the same size as the number of incorrectly excluded persons from the category in
question. An example from Table 7 is that 13 000 persons were incorrectly
excluded from the not in the labour force category and that 81 000 were incorrectly
included. This results in a net error of 81 000 — 13 000 = 68 000.

The third type of table presents the gross errors. At the end of the chapter, the
gross errors expressed as the general risk of an LFS respondent being misclassified
are presented. These probabilities are presented by sex, age and Swedish- and
foreign born persons. We can see in Table 20, for example, that the risk of a
foreign-born person’s labour force status being misclassified is between 0.01 and
0.07, i.e. between one and seven percent while the same risk for a Swedish born
person is between zero and two percent.

For each estimate of misclassification and net error, there is an uncertainty figure
and these are marked in italics in the tables below. If the absolute value (i.e.
regardless of whether it is negative or positive) is larger than the uncertainty
figure, the difference is statistically significant. An example of note is persons who
were classified as not in the labour force in the original interview but after the
reinterview were classified as employed. The discrepancy amounted to 45 000
persons (extrapolated to the whole population) and the uncertainty figure was

31 000, which means that the discrepancy is statistically significant.

Significant misclassifications occur that are not commented on in the text below.
These are mainly estimates that are based on so few observations that particular
caution must be exercised when interpreting the results.
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7.1.1 Population aged 15-74
Net errors and misclassifications for labour force status

Table 7.

Estimates of the population aged 15-74 by labour force status according
to the original interview and true value, Q4 2012, thousands. Uncertainty
figures in italics

Original interview True value Total

Not in the

Empl I

mployed Unemployed labour force
@) @ ©) 4)
Employed Q) 4620 18 7 4645
31 24 10 18
Unemployed o) 21 356 6 383
20 24 4 13
Not in the labour 45 36 2003 2104

force 3

31 25 42 19
Total @) 4685 411 2036 7131
48 42 44 0

Table 7 shows how the population is by the original interview and the
measurement error study’s true value. The respondents have been adjusted up to
the population total and only the adjusted values are presented below unless
otherwise stated.

The largest proportion of the population can be found on the diagonal in the table
which implies that they have been classified correctly in the original interview.

Table 8.

Net error by labour force status for the population aged 15-74, Q4 2012,
thousands. Uncertainty figures in italics

Not in the Unemployment Employment
Employed Unemployed labour force rate% rate %
@) @ ©) @M+  Q/O+H2+E)
-40 -28 68 -0.4 -0.6
45 40 40 0.8 0.6

Table 8 shows the net errors that have been caused by the misclassifications shown
in Table 7. There is only one significant net error, concerning labour force status,
and it for persons not in the labour force. The number of persons not in the labour
force is therefore overestimated in the regular LFS measurements by 68 000
persons during this period. The main explanation for the net error can be
ascertained from Table 7. Groups of employed (45 000) and unemployed (36 000)
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persons respectively have been incorrectly classified as not in the labour force in
the original interview. The misclassifications are statistically significant.

The misclassification of unemployed persons was in most cases caused by the
concept “looking for work”. The respondents are asked the question whether they
have looked for work during the last four weeks, which in certain cases is
interpreted as the respondent having applied for a job. Some respondents, often
persons who are only looking for work to a small extent, interpret it as having
submitted an application or something similar. In LFS terminology, “looking for
work” is a wider concept that covers several different activities. If the respondent
has not submitted any applications, he/ she therefore answers no to this question
and will not be classified as unemployed.

The misclassification of employed persons is mainly due to the LFS definition of
“work”. In LFS terminology, one hour or more per week is counted as work if it
remunerated or done in order to generate income. Since even temporary, very
small jobs are to be considered as work, there is a risk that these will not be
brought up in the interview if the respondent doesn’t consider it as work. In most
of these cases, it was the small scope or temporary nature of the work that led to
the respondent not considering it as work and hence failed to mention it during the
original interview.

The fact that the number of employed persons is also underestimated results in the
employment rate, i.e. the percentage of employed persons in the population, being
possibly slightly underestimated. The underestimation of the percentage of
employed persons is not statistically significant, however.

Another significant misclassification can be noted in Table 7. Of those classified as
unemployed persons after the original interview, 21 000 were actually employed.
The most common cause of this is again the definition of “work”. In most cases, the
work was of such a small scope that the respondents did not count it as being
employed.

Net error and misclassifications for degree of attachment

The section below presents the size and causes of the net error for the other main
variable in the study - degree of attachment. The presentation follows the same
pattern as for the labour force status variable above. As above, estimated values in
the population are stated here and how they are by the original interview and the
true value.

The more detailed level shown in Table 7 provides us with a list of the different
misclassifications. Regarding the 45 000 employed persons who were misclassified
as not in the labour force, we can see from Table 9 that most of them were

classified in the original interview as not having worked during the last 12 months.
Furthermore, we can see that it was mostly temporarily employed persons and
entrepreneurs/ assisting household members who were misclassified in this way. If
we add together the different sub-categories of degree of attachment for employed
persons, unemployed persons and persons not in the labour force, we can see that
they show the same thing as the table for labour force status.
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Table 9.

Estimates of the population aged 15-74, by degree of attachment according
to the original interview and true value, Q4 2012, thousands. Uncertainty
figures in italics

Original interview True value
Employed Unemployed Not in the labour force Total
-of which -of which -of which
Perma-  Temp- Self- Have Have not Have Have not
worked the  worked worked
nently  orary  employed last the last the last worked
emp- emp-  and family as elas €8St the last 12
12 months 12 12 months
loyed loyed workers months months
Employed -of which @ @ S @ ® (O] U] @ ©
Permanently (1) 339 108 0 0 0 0 0 0 3498
employed 98 97 0 1 0 0 0 0 19
Temporary @3] 22 612 0 17 1 0 2 0 653
employed 22 34 0 24 1 0 3 0 15
Self-employed and  (3) 43 0 445 0 0 5 0 493
family workers 22 0 27 0 0 0 9 0 15
Unemployed -of
which
Have worked the (O] 0 17 2 159 3 3 0 0 183
last 12 months 0 20 2 21 2 3 0 0 9
Have not worked  (5) 0 1 1 185 0 3 0 200
the last 12 months 0 2 1 8 13 0 3 0 11
Not in the labour
force -of which
Have worked the (6) 0 10 2 282 23 2 323
last 12 months 1 7 3 2 2 23 16 2 14
Have notworked  (7) 0 10 16 0 24 31 1381 3 1465
the last 12 months 0 20 21 0 22 31 50 4 18
EX 8) 1 2 0 9 5 63 234 317
2 2 5 0 11 5 20 20 11
Total ©9) 3456 759 469 188 222 321 1477 238 7131
103 106 34 33 28 39 57 21 0

Even if we look at the more detailed breakdown, degree of attachment, we can see
that the vast majority of the population are on the diagonal in the table, which
means that they were classified correctly in the original interview.

Table 10.

Net error for the population aged 15-74 by degree of attachment, Q4 2012,
thousands. Uncertainty figures in italics

Employed Unemployed Not in the labour force
-of which -of which -of which
Have not Have not
Permanently Temporary  Self-employed and Have worked worked Have worked worked
employed employed family workers the last  the last 12 the last the last 12 EX
12 months months 12 months months
@) @) (©) @ ©)] (6) 0] 8
42 -106 24 -5 -23 2 -12 78
101 106 32 32 27 37 55 20

The more detailed breakdown shows that it is within a specific group of persons
not in the labour force that measurement errors lead to a statistically significant net
error. Persons with the degree of attachment EX - long-term ill - are overestimated
in the regular LFS by 78 000 which corresponds to 25 percent.
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The misclassification which is the main cause of the net error is that 63 000 persons
incorrectly classified as EXin the original interview actually belonged to the group
persons not in the labour force who had not worked the last 12 months (see Table
9). The misclassification has two main causes: Firstly, the special LFS control
interview procedure for this group and secondly insufficient or unclear
instructions to the interviewers. In cases where a respondent has been classified
with the degree of attachment EX the last time he or she was interviewed, the next
control interview starts with a question in order to check whether the respondent
thinks that he or she will continue to be long-term ill for the next 12 months (until
the next interview in that case). In other words, the first question in the control
interview is a leading one. Furthermore, this group lies “dormant” for several
interview rounds, which means that the respondent is not contacted for an
interview each quarter. It is assumed instead that he or she is still long-term ill.
Only after 12 months is new contact made, which starts by ascertaining how the
respondent answered in the previous interview and the respondent is then asked
whether he or she will be in the same situation in 12 months’ time. Not only is it
difficult for the respondent to remember how he or she answered 12 months earlier
but it is also a question that requires the respondent to make a rapid assumption
about his or her health in 12 months’ time. The risk is that he or she will answer
based on previous responses instead of stating his or her current situation.

The other cause of the misclassification is the instructions given to the interview
regarding this question. Persons who answer the self-classifying question that
forms the base of their allocation to the degree of attachment EX shall, according to
the instructions, be allocated the code pensioner if they are old -age pensioners. The
problem is that the information that forms the basis of the classification is a
question that also aims to ask the respondent what they mainly see themselves as,
which can lead to incorrect coding.

Being an old-age pensioner does not exclude the respondent from still considering
themselves to be ill. There are no controls that tell the interview that this codes a
person over 65 as something other than a pensioner. The interviewer must
therefore keep the information in his or her head and look at the birth date on the
screen. If a person has previously participated and answered that they are long-
term ill, the initial control question is used as an answer to the self-classifying
question. If the respondent has become an old -aged pensioner since their last
interview and answers yes to the control question, the question of how they see
themselves is never asked. The interviewer must therefore at the start of the
interview keep in mind that the respondent has most probably become a
pensioner, which can be very difficult to remember.

Table 9 shows some more misclassifications worth mentioning. These concern
permanently employed persons who have been misclassified as self-employed and
temporarily employed persons misclassified as permanently employed. There are
also significant misclassifications between the groups worked the last 12 months
and not worked the last 12 months respectively among persons outsid e the labour
force.
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According to the study, 43 000 of the 493 000 classified as self-employed or family
worker in the original interview were classified as permanently employed
according to true value (see Table 9). It is not a question of these respondents
having changed jobs or form of employment, but of the interviewer instructions
giving a certain amount of scope for different interpretations. According to the
instructions, it is up to the respondents themselves to determine whether they are
permanently employed or self-employed, if the company is run as a limited
company with only a few employees. According to the guidelines published by
Eurostat, such a person shall be classified either as an employed or self-employed.
Legally speaking, persons who run a limited company in Sweden are employed in
that company. Both answers are therefore correct according to the instructions and
the Eurostat guidelines, even though they have been reported as misclassifications.

The second misclassification concerns 108 000 temporarily employed persons who
have been incorrectly classified as permanently employed. This misclassification
was in most cases caused by the fact that the respondents were unaccustomed to
the terminology used in the LFS. The concepts of permanent and temporary
employment caused most of the discrepancies since the respondents in some cases
did not really understand them.

The instructions given to the interviewers may also have caused some of the
discrepancies. If a respondent is uncertain about his or her form of employment,
the interview normally asks whether there is a final date for the employment as a
follow-up question. Several of those who were misclassified thought that there was
no final date and their job just “trundled along”.

Another cause of the misclassification was that some respondents made projections
about their current situation. A person may have had provisional employment, or
been promised permanent employment, and then interpreted their situation as
having the latter. The most common cause of misclassification was however due to
respondents not being familiar with the concepts of permanent and temporary
employment.

Within the group not in the labour force, 31 000 were misclassified as not having
worked the last 12 months and 23 000 as having worked the last 12 months.
Regarding the former, the main cause of the misclassification was the respondent
failing to mention shorter jobs on the labour market. They did not remember short-
term jobs or regarded them as not being significant enough to mention.

Memory error was not the cause of the misclassification in the original interview of
the 23 000 persons outside the labour force as having worked the last 12 months. It
was more a question of the instructions given on how to classify previous work.
The instructions to interviewers state that shorter jobs on the labour market, e.g. a
summer job, are not to be counted as previous work. If, however, a person doing
the same job more frequently, e.g. every weekend between the holidays, is to be
counted as previous work. Exactly how often the person is to have worked, apart
from the example of “every weekend”, is not defined, however. In other word, the
limit is currently somewhat unclear.
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The result of this is that in certain cases it will be an arbitrary decision as to
whether a job is to be classified as previous work or not. For students, for example,
it iscommon to work now and again at the same time as they are studying. Since
there is no clear limit for when a job is to be classified as previous work or not,
there is a risk of this group being misclassified.

Something which can further complicate matters for the interviewers is that shorter
jobs on the labour market are to be considered as work during the period the
person has worked. A person who has had a summer job is therefore classified as
employed during the period that they worked. After the period, however, they are
to be classified as not having worked previously.

For the 23 000 persons incorrectly classified, it is almost exclusively the case that
summer jobs or similar short interventions on the labour market have been
classified as previous work. The majority have worked at the time of a previous
interview, which may have caused the misunderstanding when they have been
interviewed again later. For a small number of them, the work they talked about as
previous work experience was deemed not to be extensive enough to be counted.
The work had extended beyond the holidays, which is one of the criteria, but had
not been continually recurring, i.e. the respondent had only worked occasionally.

Furthermore, 24 000 unemployed persons who had not worked the last 12 months
were incorrectly classified as not in the labour force. The explanation for the
misclassification is not entirely clear-cut, but there are two areas that can be
identified. Firstly, there is the previously mentioned definition of “looking for
work” and secondly there was the fact that persons had a different definition of
“work”. They thought they were just looking for extra work or wanted to do work
rehabilitation training. The respondents did not, in other words, think of the wider
definition of work used in the LFS.

Of the temporarily employed, 10 000 had been classified as outside the labour force
and having worked the last 12 months. The explanation for the misclassification
was exclusively the definition of work used. The extent or nature of the work, i.e. it
was not a question of regular jobs, meant that they were not considered as work
and were therefore left out.
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7.1.2 Men aged 15-74
Net errors and misclassifications for labour force status
Table 11.

Estimates of men aged 15-74 by labour force status according to original
interview and true value, Q4 2012, thousands. Uncertainty figures in italics

Original interview True value Total
Not in the
Employed Unemployed labour force
@) @ 3 Q)
Employed o) 2438 1 2 2440
15 1 3 15
Unemployed @ 17 189 2 209
21 22 2 9
Not in the labour 20 16 922 958
force 3
22 14 28 14
Total 4) 2475 207 926 3607
33 26 28 0

The misclassifications of men in Table 11 are very reminiscent of those in the table
for the entire population. Most of them are on the diagonal, which means that they
were classified correctly in the original interview.

If we compare Table 7 for the population with Table 11, men constitute about half
of the misclassifications of employed and unemployed persons who were
incorrectly classified as not in the labour force. The similarities with the population
are not as obvious for the other misclassifications.

Table 12.

Net error by labour force status for men aged 15-74, Q4 2012, thousands.
Uncertainty figures in italics

Not in the Unemployment Employment

Employed Unemployed labour force rate% rate %
@) @ ©) @M)+2)  D/ID)+)+(3)

-35 2 33 0.2 -10

30 25 25 0.9 0.8

The results for men show that the net errors for the number of employed persons
(35 000) and for the number not in the labour force (33 000) are both statistically
significant. During the fourth quarter of 2012, the number of employed men was
therefore underestimated by 35 000 and the number outside the labour force was
overestimated by 33 000.
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Compared to men in the entire population, i.e. men and women together, we can
see that there are differences with regard to the net error. Of the statistically
insignificant net error in the population of 40 000 employed persons, men made up
35 000. For men, however, the net error is statistically significant. Like the
population, the number of persons outside the labour force is overestimated. Men
make up about half (33 000) of the total net error, which was 68 000.

There is only one statistically significant misclassification involving a number of
unemployed persons (16 000) being incorrectly classified as outside the labour
force. This misclassification is a partial explanation for the net error for men
outside the labour force and is mainly caused by the respondent misinterpreting
the question about looking for work. This is partly caused, as before, by them
interpreting the question as them having applied for work but also by them having
looked for something they don’t themselves define as work. Another reason can be
identified and that is the question not being read properly by a small number of
respondents. This was partly a question of the interviewer not underlining the fact
that even looking for work of very limited scope constituted looking for work and
partly due to the time period being misread. In the LFS, the reference period varies
somewhat between the questions and errors can occur if the interviewer does not
bring attention to the applicable period.
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Results

Net error and misclassifications for degree of attachment

Table 13.

Estimates of men aged 15-74, by degree of attachment according to the

original interview and true value, Q4 2012, thousands. Uncertainty figures in

italics
Original interview True value
Employed Unemployed Not in the labour force Total
-of which -of which -of which
Perma-  Temp- Self- Have Have not Have Have not
worked the  worked worked
nently  orary employed worked
) last the last the last
emp- emp-  and family the last 12
12 months 12 12 months
loyed loyed workers months
months
Employed -of which @ @ ©) @ ® (O] U] ® ©
Permanently (1 1769 27 0 0 0 0 0 0 1797
employed 29 25 0 1 0 0 0 0 16
Temporary 2 3 279 0 0 1 0 2 0 284
employed 6 12 0 0 1 0 3 0 10
Self-employed and  (3) 35 324 0 0 0 0 0 360
family workers 20 0 23 0 0 0 0 0 13
Unemployed -of
which
Have worked the 4 0 15 1 85 2 1 0 0 103
last 12 months 0 21 1 21 1 1 0 0 7
Have not worked () 0 1 1 95 0 2 0 106
the last 12 months 0 2 1 7 10 0 2 0 7
Not in the labour
force -of which
Have worked the (6) 0 2 1 2 0 131 10 1 147
last 12 months 0 3 2 2 0 14 9 2 9
Have not worked @ 0 0 16 0 11 19 644 0 691
the last 12 months 0 0 21 0 13 24 35 0 11
EX ® O 0 1 0 4 2 26 87 121
0 0 3 0 4 4 12 14 7
Total (9 1807 324 344 95 112 153 684 88 3607
36 34 31 22 17 27 38 15 0
Even for the variable degree of attachment, the misclassifications for men do not
differ appreciably from the entire population. Most of them are on the diagonal,
which means that they were classified correctly in the original interview.
Statistics Sweden 49



Results Measurement errors study in the Swedish LFS

Table 14.

Net error by degree of attachment for men aged 15-74, Q4 2012,
thousands. Uncertainty figures in italics

Employed Unemployed Not in the labour force
-of which -of which -of which
Have not Have not
Permanently Temporary Seff-employed and Have worked worked  Have worked worked
employed  employed family workers the last  the last 12 the last the last 12
12 months months 12 months months
() 2 (€) ) ©) (6) () (8)
-10 -40 15 8 -6 -6 7 32
32 33 29 22 16 26 37 14

The net errors also display similarities with those reported for the entire
population in Table 10. Among men, the number of temporarily employed is
underestimated by 40 000 and the number of persons with the degree of
attachment EXis overestimated by 32 000. Other discrepancies are not statistically
significant.

The underestimation of temporarily employed persons can be partially explained
by them being misclassified as permanently employed in the original interview. Of
those classified as permanently employed in the original interview, 27 000 were
actually temporarily employed. As for the population as a whole, the main cause of
the misclassification was that the respondents were unsure of the terms used in the
LFS. They did not know what the concepts of permanent and temporary
employment meant. A small number even made a projection of their current
situation as they thought that they would continue working there and had hence
interpreted their job as a permanent one. Permanent employment in LFS terms is
having an open-ended contract, while the respondents in these cases thought that
because they were going to continue working in their present job, they believed it
was permanent when in fact it was temporary. A small amount of
misclassifications were also caused by interviewers quite simply miscoding
respondents during the interview.

Other misclassifications have occurred in the employed persons group. In the
population, permanently employed persons were incorrectly classified as self-
employed in the original interview. Men made up virtually all the
misclassifications of permanently employed persons as self-employed. In contrast
to the other misclassifications, both classifications were correct and such a change
can occur without it being a question of a misclassification based on the current
concept apparatus (see the section on the population). Self-employment is more
common among men which can explain why that is where most of the
misclassifications occur.

Another misclassification that was significant among both men and the population
was in the group not in the labour force. This concern the classification of whether
a person has or has not worked the last 12 months. Of those who had not worked
the last 12 months, 10 000 had been incorrectly classified in the original interview
as having done so. As for the population, the main cause of the misclassification
was the guidelines and instructions given on how to classify a person’s previous
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work. Summer jobs or entirely temporary ones are not to be classified as previous
work, which is what has happened for those persons who have been misclassified.
A similar misclassification can also be noted in the group unemployed persons. Of
unemployed persons who had worked the last 12 months, 8 000 had been
misclassified as not having done so in the original interview. The main cause of
this misclassification is a pure memory effect. The persons have forgotten shorter-
term jobs when they were interviewed. The interviewers have, however, had a
major influence on the process. If they have helped the respondents to remember
by mentioning different time periods, e.g. worked since last summer, it would
have been easier for the respondents to remember.

7.1.3 Women aged 15-74
Net errors and misclassifications for labour force status

Table 15.

Estimates of women aged 15-74 by labour force status according to the
original interview and true value, Q4 2012, thousands. Uncertainty figures in
italics

Original interview True value Total

Not in the

Empl I

mployed Unemployed labour force
() 2 ©) Q)
Employed Q) 2182 17 5 2204
29 24 9 14
Unemployed o) 3 167 4 174
3 11 4 10
Not in the labour 24 20 1101 1146

force 3)

22 21 34 15
Total e 2210 204 1110 3524
36 34 35 0

The results in Table 11 for men and in Table 7 for the whole population show
major similarities with the table above where only women are presented.

Like men, the vast majority of women are on the diagonal which means that they
were classified correctly in the original interview.

On the less detailed level, i.e. labour force status, there does not seem to be any
major differences in misclassifications that depend on sex.
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Table 16.
Net error by labour force status for women aged 15-74, Q4 2012, thousands.
Srployed Unepoyed ot lelC T
@ O ©) @/M+2 O/ +H2+(3)
-5 -30 35 -1.1 -0.1
34 32 32 1.3 1.0

The net errors for women were only significant for persons outside the labour
force. The results indicated that persons outside the labour force were
overestimated by 35 000. The underestimation of the number of employed persons
that was previously reported was mainly focused on men.

In contrast to men, however, there was a significant misclassification of women,
where a group of employed persons (24 000) were incorrectly classified as not in
the labour force in the original interview. The corresponding misclassification for
men was not significant but this may have been caused by chance as it was very
close to being a significant discrepancy. As in previous presentations, the
misclassification was mainly caused by the LFS definition of work not being
conveyed clearly enough in the interviews.
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Net error and misclassifications for degree of attachment

Table 17.

Estimates of women aged 15-74, by degree of attachment according to the
original interview and the reinterview, Q4 2012, thousands. Uncertainty

figures in italics

Original interview True value
Employed Unemployed Not in the labour force Total
-of which -of which -of which
Perma-  Temp- Self- Have Have not Have Have not
worked the  worked worked
nently  orary  employed last the last the last worked
emp- emp-  and family the last 12
12 months 12 12 months
loyed loyed workers months months
Employed -of which @ @ (S @ Q) © U ® Q)
Permanently (1 1621 80 0 0 0 0 0 0 1701
employed 94 94 0 0 0 0 0 0 13
Temporary 2 19 333 17 0 0 0 0 369
employed 21 32 0 24 0 0 0 0 12
Self-employed and  (3) 8 0 121 0 0 0 5 0 134
family workers 9 0 14 0 0 0 9 0 7
Unemployed -of
which
Have worked the (4) 0 2 1 74 1 2 0 0 81
last 12 months 0 2 2 7 2 3 0 0 6
Have not worked ) 0 0 0 2 90 0 2 0 9
the last 12 months 0 0 0 2 9 0 2 0 9
Not in the labour
force -of which
Have worked the (6) 0 8 1 1 1 151 13 0 176
last 12 months 1 6 2 1 2 18 14 0 10
Have not worked ©) 0 10 0 0 13 12 737 3 774
the last 12 months 0 20 0 0 18 20 37 4 14
EX 8) 1 2 2 0 6 2 36 147 196
2 2 3 0 10 3 17 18 9
Total 9 1649 435 125 94 111 167 793 150 3524
97 101 15 25 23 27 43 18 0

Like men, the vast majority of women are on the diagonal which means that they
were classified correctly in the original interview.

Table 18.

Net error by degree of attachment for women aged 15-74 years, Q4 2012,
thousands. Uncertainty figures in italics

Employed Unemployed Not in the labour force
-0f which -of which -of which
Have not Have not
Permanently Temporary Self-employed and Have worked worked  Have worked worked
employed employed family workers the last  the last 12 the last the last 12
12 months months 12 months months
(@) @ ©)] @ ®) © @) 8
52 -66 9 -13 -17 9 -19 46
96 101 13 24 21 26 42 17

The net errors do not differ too much from those among men, even if this is not a
question of significant discrepancies apart from for women with the degree of
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attachment EX. For women, the number of persons with this degree of attachment
has been overestimated by 46 000 during the fourth quarter (Q4) of 2012.

A partial explanation for the overestimation of the number of women who are
long-term ill can be found in the misclassification of the group not in the labour
force. Of the women who were outside the labour force and who had not worked
the last 12 months, 36 000 had been misclassified as EX. This misclassification was
noted in the whole population. Neither does the cause of the misclassification
among women differ too much from those among the population as a whole. It is
still the control interviews and the instructions for the self-classifying question that
have caused the error (see the section on the population). The vast majority of them
should instead have been classified as old-age pensioners in this question.

Another significant misclassification in Table 17 is worth mentioning and this
concern temporarily employed persons. Of the temporarily employed persons,

8 000 had been incorrectly classified as outside the labour force and as having
worked the last 12 months. There were generally only a very small number of
temporarily employed persons who were excluded. In some cases, the interviewer
had not conveyed clearly enough the fact that work comprising of only a few hours
should also be counted. In other cases, respondents themselves did not consider it
to be work due to its scope or nature. It is once again a question of the LFS
definition not being sufficiently well communicated.

The fact that the uncertainty figures differ between men and women as regards
employed persons is due partly to the auxiliary information used in the estimation
and partly to how the sample for the reinterview study was drawn. As a result of
this, there are major discrepancies in weighting factors between various groups of
individuals. The fact that the discrepancy between permanently and temporarily
employed persons was statistically significant for men but not for women can be
explained by fewer women than men provided the basis for the estimation, even if
the enumerated number was higher - that the estimate for women was based on a
smaller number of observations is however reflected by the higher uncertainty
figure.

Appendix 10 presents estimates according to the original interview and the
reinterview in the same way as above for the other populations groups.
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7.2 Gross error for different population groups and
variables

Only statistically significant misclassifications regarding degree of attachment and
labour force status have been dealt with in the above chapter based on net errors
and misclassifications in the original interview. The total number of discrepancies
was naturally higher than what has been presented so far. The gross error is made
up of the sum of the estimates that are outside the diagonal as a percentage of the
total number of persons in the population group to which the results refer. The
gross error can be said to be an estimate of the probability of being misclassified.

To illustrate how probable it is that a person is misclassified in general, a total risk
of misclassification is presented below. It is partly a question of the rougher
breakdown, labour force status, but also the more detailed breakdown, i.e. degree
of attachment.

Table 19.

Probability of misclassification of labour force status by sex, age and
Swedish and foreign born persons, Q4, 2012

Probability of Uncertainty

misclassification figures
Population aged 15-74 0.02 0.01
Men 0.02 0.01
Women 0.02 0.01
15-19 years 0.01 0.02
20-24 0.03 0.02
25-64 0.02 0.01
65-74 0.02 0.02
Swedish born 0.01 0.01
Foreign born 0.04 0.03

The probability of a respondent being incorrectly classified as regards their labour
force status is generally speaking very low. For the population as a whole, the
probability is between 1 and 3 percent (0.02 + 0.01). In other words, the risk of
respondents being misclassified can be as low as 1 percent. For some of the sub-
groups (15-19 year-olds and foreign born persons), the estimated error probability
is even lower.

For foreign born respondents, the probability of being incorrectly classified is
slightly higher than for other sub-groups. An explanation might be that some of
the terms used in LFS can be difficult to understand for respondents who don’t
have a good command of the Swedish language.
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Table 20.

Probability of misclassification of degree of attachment by sex, age and
Swedish- and foreign born persons, Q4, 2012

Probability of Uncertainty

misclassification figures
Population aged 15-74 0.06 0.02
Men 0.05 0.02
Women 0.07 0.03
15-19 years 0.07 0.05
20-24 0.11 0.05
25-64 0.05 0.02
65-74 0.07 0.04
Swedish born 0.06 0.02
Foreign born 0.07 0.03

Looking at the more detailed breakdown, we can see that the probability of
misclassification is generally speaking a lot higher. This is perhaps not so
surprising as the more detailed level demands more from the respondent in terms
of understanding the different concepts and this in turn puts greater demands on
their memory. To be classified correctly in terms of degree of attachment, the
respondent must remember the final month of their latest employment given that
it was about 12 months ago, as this distinction is used in LFS. Furthermore, they
must also be aware of the type of employment they have, which, as we have seen
above, has proven problematic for some.

Especially for persons aged 20-24, the probability of being incorrectly classified is
higher than for other groups. Persons in this age group generally have a relatively
loose attachment to the labour market and many switch back and forth between
job-seeking, studying and employment. Of the reconciliations performed in the
measurement error study, 20-24 year-olds made up 19 percent. The group
constituted 13 percent of the sample and can therefore be seen as slightly
overrepresented as regards the number of discrepancies. It has previously
mentioned that shorter jobs are sometimes excluded and the question on whether
the respondent has looked for work has occasionally been misinterpreted. There
are therefore more discrepancies in groups with a labour market situation for
which these questions are more relevant. In addition to the errors mentioned
previously, there is one error that is particularly relevant for persons doing their
first job making their first entry into the labour market and that concerns when
they finished their last job. The instructions given to the interviewers state that
summer jobs and shorter jobs on the labour market are not to be counted as
previous working life experience, i.e. when they finished their last job. The
instructions therefore leave scope for interpretations of what can be considered as
shorter jobs. Even if the work was over the summer holidays, for example, it can be
difficult to do a correct classification. The respondent may have had work now and
again before and the interviewer can then make the assessment that it should be
counted as previous working life experience.
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8. Possible improvements to
guestionnaires, instructions
and interviewer training

One aim of the measurement error study was, apart from estimating the size of
measurement errors in the central variables, to acquire information about the
causes of errors in the survey. This information is to be used to improve the
questionnaire, and the interviewer instructions and training.

8.1 Identified problems/measurement errors
As Chapter 7 has indicated, the study has not shown any major systematic
measurement errors (net errors) in the central variables of labour force status and
degree of attachment. The two statistically significant measurement errors detected
both concern the “not in the labour force” group. As regards the rougher
breakdown labour force status, it is a question of an overestimation of persons
outside the labour force. This means that the number of persons in the labour force
(employed and unemployed persons together) is underestimated. Of those
classified in the original interview as “not in the labour force”, 45 000 were
employed and 36 000 were unemployed after true value had been established (see
Table 7).

The fact that persons who were actually employed were incorrectly classified as
“not in the labour force” was mainly due to the definition of work used in the LFS.
It is sufficient for a person to work one hour for remuneration or for the purpose of
generating income for it to be considered “work”. As regards persons who should
have been classified as unemployed, the misclassification mostly depended on the
way the questions were formulated. The interviewer asks the respondent whether
they have looked for work over the past 4 weeks, which is interpreted by many as
meaning whether they had applied for a job.

For the more detailed variable degree of attachment, the measurement error was
mostly down to a change in the “Not in the labour force” group. There were two
main groups that were misclassified in the original interview. One group was
persons who were classified as long-term ill (EX) in the original interview, but
who, after true value was established, were shown to be still outside the labour
force but belonging to the group “not worked the last 12 months”. The other group
was persons who according to the original interview had worked the last 12
months, but who actually belonged to the group “not worked the last 12 months”.
This applied primarily to persons who did not have a permanent attachment to the
labour market, but had done just shorter-term jobs on the labour market, e.g.
holiday jobs. This type of work is not to be counted as previous work according to
the instructions.

For the first group, i.e. persons incorrectly classified as EX, the misclassifications
were due partly to the way the persons were classified in the original interview in
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the LFS, using a self-assessment question, and partly to the survey design aimed at
how to deal with those who had been classified as long-term ill in previous
interviews. Most of those classified as long-term ill were not contacted every
quarter but instead were only contacted once a year and assumed to be still long-
term ill in the quarters in between long-term ill When they are contacted next time,
they receive the question whether they believe they are going to be ill for at least
the next 12 months, which is a leading question. It is easy to answer in the
affirmative, even if the conditions have actually changed, at least according to LFS
definitions. An example in which there is a risk of misclassification is persons who
have become old-age pensioners since the last time they were interviewed and
hence should be classified as such. Other groups also risk being misclassified since
no follow-up questions are asked about work, job-seeking or education if the
respondent answers yes to the first question.

Regarding the other group, persons incorrectly classified as having worked the last
12 months but who actually belong to the “not worked the last 12 months” group,
the misclassifications were mainly due to ambiguities in the instructions. The
instructions state that short term jobs on the labour market, such as a summer job,
are not to be counted as previous work. If, on the other hand, the person has had
the same job on a more regular basis, then this should be counted as previous
work. How often the person is supposed to have worked is not stipulated, other
than in the example “every weekend”. But there is nothing stipulated about how to
assess less frequent jobs/ work, e.g. working every other weekend or once a month.
It is common for students to work now and again parallel with their studies, and
since there is no clear borderline regarding when a job is to be classified as
previous work, there is a risk of this group being misclassified.

Something which further complicates the matter, not least for the interviewers, is
the way having worked during the reference period is defined in the LFS. Here, all
work, including shorter jobs on the labour market, is to be considered as work if it
occurs during the reference period. Since the measurement error study was
performed during the LFS reference period October-December 2012, a large share
of the persons had previously been interviewed in LFS rounds in July-September.
A person who had a summer job in July was therefore classified as employed
during the period, but in October, the same person was classified as not having
had a job previously. Even more confusing was the fact that the interview in
October was often performed as a control interview, which meant starting by
checking whether the respondent still had the same job as they had had in July. It
was easy for both the respondent and the interviewer to think that a temporary
summer job was supposed to be counted as previous work, which was also the
most common cause of misclassification.

There are two more problem areas regarding degree of attachment which are
worth mentioning. Firstly, a transition from permanent to temporary employment,
and secondly a shift from self-employed to permanently employed (See Table 9).
Although these problems have not caused any statistically significant net error
(according to Table 10), they nevertheless deviate quite clearly from the diagonal in
Table 9, which indicates that quite a large number of people had indeed changed
their degree of attachment.
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The main cause of persons being classified as permanently employed when they
actually had a temporary job was the inability of the respondent to understand the
concept of permanent versus temporary employment. As regards persons who had
gone from being self-employed to permanently employed, it was not actually a
question of misclassification. It was more a problem of insufficient clarity in the
interviewer instructions.

8.2 Proposals for improvements
A total of six major problem areas that can cause measurement error have been
identified in LFS. It is a question of the definition of work, the questionnaire for
job-seekers, the way of classifying “long-term ill persons”, the definition of
“worked the last 12 months”, the concepts of permanent versus temporary
employment and the classification of self-employed persons. Proposals for
improvements to the questionnaire and to the instructions are given below.

8.2.1 Definition of work in LFS

The LFS definition of work during the reference period does not always tally with
the respondents’ picture of what having a job involves, which has led to the
number of employed persons being underestimated in the measurement error
study. According to ILO guidelines, all work performed for remuneration or for
income-generation purposes is to be counted in LFS. This means, for example, that
being on the board of a company or organisation or having a political function for
which one receives remuneration is to be included, as is work as a self-employed
person for which one doesn’t take out salary. Furthermore, it is sufficient if one has
only worked for one hour during the reference week for it to be counted as work.
In most cases where discrepancies occur, it is the scope and nature of the work that
has led the respondent not to consider it as work and hence has not mentioned it
during the original interview.

One way of clarifying what is meant by work is to emphasise the LFS definition of
work at the beginning of the interview even more than is currently the case. The
respondent is currently asked an introductory question whether he or she has
worked at all during the reference week. If the respondent answers no to this
question, the interviewer is then to read a supplementary text that says “We are
interested in all kinds of work, even if it was just for a few hours”. The text may
need to be improved so that the respondent realises that even just a few hours
work is to be counted and that it is not just a question of regular jobs. The
respondent does not currently receive the information that one hour of work is
sufficient and that it may be a question of different types of jobs.

8.2.2 Wording of question about job-seeking

Another problem area that is in need of review is the question on looking for work.
The question says “Have you looked for work the last 4 weeks?” This also applies
to work of only a few hours, or if you have tried to establish yourself as self-
employed”. Some people, often those only looking for work on only a small scale,
interpret the question as having submitted an application to an employer. The
wording needs therefore to be adapted so that it covers the wider concept of job -
seeking as it is defined in LFS. A wording needs to be found that corresponds more
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exactly to the sample question issued by ILO, which is “Have you looked for
work?”

The second part of the question, “This also applies to work of only a few hours, or
if you have tried to establish yourself as self-employed”, is not particularly well
worded either. This is more likely to confuse rather than clarify and also needs to
be reviewed.

8.2.3 Classification of “long-term ill persons”

The reasons why persons incorrectly classified as long-term ill instead of as old-age
pensioners vary depending on which interview round it is. At the first interview,
respondents are classified using a self-assessment question, in which they are
asked to state what they mostly consider themselves as. Many older people have
aches, pains and illnesses which cause them to consider themselves as long-term ill
rather than as old-age pensioners. The interviewer instructions for the question do
indeed state that old-age pensioners are to be classified as pensioners, but it also
says at the beginning that it is the respondent’s opinion that counts. The
instructions are also somewhat unclear as regards the difference between old -age
pensioners and those on early retirement (which is the terminology used). This
leads to some people being misclassified as long-term ill even though they are old-
age pensioners. The interviewer instructions therefore need to be clearer in this
area.

Furthermore, the interview system should include an age control which kicks in if
a person who is over 65 answers that he or she is long-term ill. Controls are often
used as a aid to the interviewer to check how reasonable an answer is and in this
case the interviewer will be alerted to the fact that the person is over 64 years of
age. An alternative to controls is to ask a question to respondents who have
reached retirement age whether they are paid an old-age pension or not.

If a person is classified as long-term ill, he or she is often not interviewed again
three months later, which is the usual procedure in LFS. Instead the interview
remains “dormant” for at least two rounds. The following interview is performed
as a control interview, and the first questions is: “At the time of your last interview,
you were long-term ill. Do you think you will be so for another year?”. The
question looks both forward and back in time, and is also a leading question, so it
is easy for the respondent to just agree. Since up to a year may have passed since
the first interview was performed, the person may have retired in the meantime or
his or her circumstances may have changed in some other way. The current control
question needs therefore to be reviewed and changed. Furthermore, the person’s
age could be used to ask direct questions about whether the person has become an
old-age pensioner.

It is not just pensioners who risk being misclassified, however. Other classifications
can also be wrong due to the way “long-term ill persons” are dealt with in the
control interview. If the respondent answers yes to the question, no follow -up
questions are asked about work, job-seeking or education. A person can of course
be long-term ill and also look for work or study, and this shows a serious
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shortcoming in the current control questionnaire. Control questions on job-seeking
and employment need to be asked in order to reduce the risk of misclassification.

8.2.4 Definition of “worked during the last 12 months”

The problem with the definition of “Having worked the last 12 months” is
primarily caused by a lack of clarity in the instructions. Temporary work is not to
be counted, but there is a lack of clear guidelines for how long-term or frequent a
job is to be for it to be counted as “having worked the last 12 months”. The
instructions therefore need to be clarified considerably so that it is not a matter of
judgement whether something is to be counted as work during the last 12 months
or not.

The instructions need to be clearer as regards why the definition of “work the last
12 months” is different to the LFS definition concerning work during the reference
period. It is confusing for the interviewers that temporary interventions on the
labour market are to be counted in one case but not in another and it needs to be
made clearer why there is a difference.

It may also be necessary to review how the control interview works for persons
who had a holiday job last time they were interviewed. It isn’t particularly good to
start with the question “The last time you were interviewed, you worked at
(company’s name). Was it still your main work during the week (reference week)?”

8.2.5 Permanently versus temporarily employed

When it comes to permanent and temporary employment, it is mainly the
terminology itself that is problematic. Some persons, especially those who are
young and foreign born, don’t know what permanent and temporary employment
are. Some persons with temporary employment say they are permanently
employed since their work has no time limit, it just “carries on”. To investigate
whether it is a matter of a permanent or a temporary job, the interviewer often asks
follow-up questions concerning whether there is a contract for a specific time
period or whether the job has a final date. But many who have temporary jobs say
that they don’t have a contract and it is therefore a question of what the legislation
specifies in this area.

The legislation therefore needs to be reviewed to make it clear which follow-up
questions are appropriate to ask.

It may be a question of the respondent answers based on what he or she knows or
believes will happen in the future. A person with trial employment, or who has
been promised a permanent position, may very well answer based on their future
situation rather than on their current one.

Furthermore, the question should be adapted so that it tallies better with the
respondent’s use of language. A qualitative study in which respondents are
allowed to describe in their own words how they view their employment would be
a good starting-point from which to find a better wording for the question.
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8.2.6 Classification of self-employed persons

When it comes to distinguishing self-employment from employment, it is not the
wording of the questions that cause the discrepancy but it is rather a question of
the instructions given to interviewers. In a strictly legal sense, a self-employed
person is someone who runs their own firm as a limited company and is employed
in that company. But if the firm only has a few employees, the interviewer
instructions say that it is up to the respondent to determine whether they consider
themselves to be self-employed or not. What is meant by “a few employees” is not
made clear in the instructions. The reason is that there is no clear definition as to
where the boundary for number of employees is to be drawn. The guidelines
issued by Eurostat for whether a person is to be classified as employed or self-
employed are intended for use by all Member States and can therefore not be too
strict. There is certain scope for interpretation as regards whether a person is to be
classified as self-employed or employed. A first step to clarifying the interviewer
instructions is therefore to study the ILO guidelines more thoroughly to find out
what they actually say about this, and see whether LFS in Sweden actually follow
the directives in this area to the letter. Any remaining ambiguities after such a
review must then be described for Eurostat so that they can issue clarification. The
next step is to draft clear rules for when a person is to be classified as employed
and self-employed respectively.
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Appendices

10. Appendices

10.1 Appendix 1 Labour force status and degree

of attachment in LFS
The following categories of labour force status are used in LFS:

1) Not in the labour force

2) Employed — In work

3) Employed — Absent the entire week

4) Unemployed

5) Not in the labour force Not in the labour force (long-term ill)

The following degrees of attachment are used in LFS:

2 Temporarily employed

3 Self-employed or freelancer

4 Family worker

5 Out of work — has worked the last 12 months

6 Out of work — has not worked the last 12 months

7 EX - long-term ill for 12 months or more

11 Permanent employee

12 Temporarily employed with an underlying permanent position
Table 21.

Breakdown of degree of attachment over labour force status

Labour force status

Degree of attachment 1 2 3 4 5
2 X X

3 X X

4 X X

5 X X

6 X X

7 X
11 X X

12 X X
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10.2 Appendix 2 Procedure for determining
sample size per substratum

To achieve the criteria presented in Section 4.4 as far as possible, the sample sizes have
been determined based on an assumption that the response behaviour of persons in LFS
month m 2012 tallies with the actual response behaviour in month m 2011.

The diagram below shows the stepwise procedure used in August to determine sample sizes
for the reference months of October, November and December. The results for October are
given as an example, but the same process was used for November and December:

1) Sub-sample 1 is assumed to make up 215/290 of the total monthly sample (actual
situation October 2011). Expected number of participants in the reinterview (RI) is to
amount to

a) about 62 persons (=215*83/290) per rotation group in sub-sample 1

b) about 62 persons (=215*83/290) per outcome of degree of attachment (see
Chapter 3.1) (i.e. regular interview) in sub-sample 1

C) about 21 persons (=75*83/290) per rotation group in sub-sample 2

d) about 21 persons (=75*83/2909 per outcome of degree of attachment LFS

(i.e. regular interview) in sub-sample 2

2) Probability of a person participating in Al, given that the person has participated in LFS,
is assumed to be 0.75.

3) In combination with the empirical response information from October 2011, it follows
from 1) and 2) that the sample size for substratum 1 is set at 118. Analogically, the sample
size for sub-stratum 11 is initially set to 42.

4) For substrata, the sample size is set at 100 per substratum, which, in combination with
the empirical response information from October 2011 and 2) that, corresponds to about 15
respondents in RI per substrata.

Based on the established sample sizes for substrata 1, 2, 11 and 12, the expected number of
respondents in LFS (and RI) by degree of attachment is estimated based on the empirical
data from last year. In combination with 1), 2) and the empirical data from last year, an
equation system is created with eight equations and eight unknowns, the solution of which
gives the sample sizes from substrata 3-10 and 12-20.

In practice, the solution of the equation system must be adjusted, since the solution of the
system can lead to negative random text sample sizes. This adjustment is made by setting
the smallest sample size allowed to 30 for substrata 3-10 and 20 for substrata 12-20.

In summary, the stepwise procedure gives the following results for October.
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Table 22.
Sample size by substratum and expected participation

Substratum Sample size Bxpected number of Bxpected number of

participants in LFS participants in RI

1 118 82 62
2 100 20 15
3 30 28 21
4 30 27 21
5 78 72 54
6 203 185 139
7 116 108 81
8 137 124 93
9 30 28 21
10 79 7 58
11 42 29 22
12 100 19 14
13 20 19 14
14 20 18 14
15 30 28 21
16 49 43 33
17 40 38 28
18 34 30 23
19 20 19 14
20 26 26 19
Total 1302 1020 767

When drawing the sample for October, it was decided to:
- adjust the sample size in substrata 2 and 12 up to 150
- set the smallest sample size to 30 for all the substrata
- round off to the nearest five-digit number

To ensure that the sub-samples for November and December were drawn according to the

same principle at the sub-sample for October, the abovementioned procedure was also used

for November and December. This also means that the stepwise procedure was also used
for these months, adjusted only afterwards according to the above bullet points.

Statistics Sweden

67



Appendices M easurement errors study in the Swedish LFS

10.3 Appendix 3: Definition of target

characteristics
A theoretical framework is required to be able to define the estimated values. In
the diagram below:

- U ={L...K,...,N} denotes the target population which is of interest

-t denotes the reference year and M denotes the reference month

© Zyem = (Zcem v Zarem -0 Zpkem ) deNOtes the classification vector for
year t, month M , according to the measurement in the regular LFS,
where

1 if k associates with class d according to the"regular"

- de,t,M = LFS
0 else
= Yiewm = Vicem oo Yacewm - Yo ) denotes the classification vector for

year t, month M , after reinterview and any subsequent reconciliation
and establishment of true value, where

1 if k associates withclass d after reinterview
and possiblefollowing and following reconciliation and
Yacim = establishing of true value

0 else

and

s, v denotesregular LFSsample year t, month M

The classification that results from the measurement in the regular LFS is assumed

to adhere to a misclassification model g according to which z,, ., is a stochastic

variable such that
E. (Zacem [ Siem) =Pr(Zgeem =1S1cm) = Ouiem

i.e. the misclassification probability for individual K isassumed to be same
regardless of which sample is realized. It therefore also follows thatt

edk,t,M (1_ gdk,t,M ) om k :I OCh d = d !

Cy (Zawem s Zarem |Siem 2TK ) == Opim Canim omk=lochd=d’
0 else
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It is further assumed that the classification obtained after reinterview and any
subsequent reconciliation and establishment of true value is error -free.

Let

{1 if k belong tostudydomain y

0 else

and let @, =0, \\Yi.m Where 0,y =Gy ms s o Ookem) -

Element dd’ in matrix @ can be interpreted as the probability of individual

k,t,M
k for year t, month M , associated with class d in the regular LFS and class d’
after reinterview and any subsequent reconciliation and establishment of true
value. It follows therefore that element dd’ in matrix

Toim, = Z, Ik;/(I)k,t,M

keU

represents the number of individuals in study domain y is expected to be

associated with class d in the regular LFSand class d’ after reinterview and any
subsequent reconciliation and establishment of true value.

In the measurement error study, the most important target characteristic is
constituted by a weighted quarterly mean value of matrix Toim, for the final

quarter (Q4) of 2012, where each month is given a weight that is proportional to
the number of measurement weeks in the month. Mathematically, this can be
expressed as

12
T<D,t,y = ZWM Tcp,t,M b

M=10

where w,, =4/13 for M =10, 11 (October and November) and w,, =5/13 for
M =12 (December). Based on matrix T,,, We can study both the expected

number of individuals who are misclassified (gross error) and the expected effect
that the use of the error-strewn classification method has on important values.

In the measurement error study, the gross error that is of interest is constituted by
the non-diagonal elementin T, . Neterror will be studied regarding the

difference between the expected number associated with a certain class when using
the error-strewn classification method and the number of individuals associated
with the class when the classification is error-free. Mathematically, this kind of net
error can be expressed as

12 12
d}/ = T(I),t,yl_Té),t,yl = z Wy Zlkyek,t,M Z Wy Zlkyyk,t,M
M

=10 keU M=10 keU
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Furthermore

12 12
Z Wi Z Ikyelk,t,M z Wy Z Ik7 Yikm

S _ M=10 keU _ M=10 keU
empl,y — 12 12
2 W 2 1, 2 W 2 1,
M=10 keU M=10 keU
and

12 12
z Wi z L, Oocim Z Wi Z L, Yaorem

5 — M =10 keU _ M=10 keU
unemp,y 12 12
Z WM Z Iky (elk,t,M + 92k,t,M ) z WM z Iky (ylk,t,M + y2k,t,M )
M=10 keU M =10 keU

where class 1 corresponds to employed persons and class 2 corresponds to
unemployed persons, will be studied. For interpretation purposes, these values are
also to be considered as net error — § denotes the difference between expected

empl,y
employment rate when using the error-strewn classification method and the actual
employment rate while & denotes the difference between the expected

unemp,y
relative unemployment rate when using the error-strewn classification method and

the actual relative unemployment rate. We can also show that Oempl.y and Sunempy

can be expressed as functions of the elements in matrix Ty, -

The values Tew, d, . 0 and § will be estimated for all the study

empl,y unemp,y

domains specified in Section 4.3.
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10.4 Appendix 4. Point estimation

Estimation under ideal response conditions

In LFSitis true that s the sample for month M, year t, t, is made up of the

1,t,M ?
union of two in principle independent sub-samples, each of which was drawn as
an independently stratified sample without resetting. Let Y (Slz,t,M ) denote

the n (n, . )individualsin sub-sample 1(2),and let s, ; , (s, ;)

1,,t,M

denote the n (nlz,t—j,M ) individuals in sub-sample 1 (2) who come from the

1,,t—j,M
annual sample for year t— J, J =0,1. Different stratification principles have been

used for the two sub-samples. Let SLtMh (le't’Mqh,) denote the subset of s

Yywho come from stratum h=1...,H (h'=1...,H"). Also let Sy jmn (

1,.t,M (

S, 1M

S, im ) denote the subset of n M w ) individualsin s

L.,t—j,M,h (nlz 1,.t,M,h (

S,, . ) Who come from the annual sample for year t— j, 1=01.

Let X, denote the auxiliary vector used in the regular LFS. For the variables that
are included in the auxiliary vector, relevant values on the individual level are
retrieved from the Public Employment Service’s job-seeker register, the Employment
Register (SREG), the Total Population Register (RTB), the Register of Earnings and Taxes
(loT) and the Longitudinal Integration Database for Sickness Benefit and Labour M arket
Studies (LISA), which is why the value Xt is known for each month during the

reference year for all i €U . Also let X, =(X,,,X55,X5c )", where the vectors X,,,

X,5 and X, are defined in Appendix 5. Since X, is defined based on the LFS

variables Grad and Arbstatus, x are only known for k e s

2k,t,M LtM °

In order to draw the sample for the measurement error study, s
divided s

1t,M

2w the sample is

into substrata according to the description above. Let S1tM.g denote

the set of n individuals included in substratum ¢ and let s , denote the

1,t,M,g 2,t,M,

n individuals who make up the sub-sample drawn from S for

2,t,M,g
reinterview (g =1,...,G).

For k € U;;:lsz,t,M,g itis noted that y,, ., , which is why the variable

1 if Zakim Ydxom =1
Vigkem =

0 else

is known for K Eu§=182,t,M,g ,ford=1..,Dand d'=1,...,D.

For k e (Sll,t—j,M Uslz,t—j,M) , let
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_ N /nll,t—j,M,h(k) fork e Sy t-j M
T
Nh’(k) /nll,t—j,M,h'(k) fork e S, M

where h(K) denotes the stratum that individual K belonged to when was
drawn s, ., and h'(k) denotes the stratum that individual K belonged to

when wasdrawn's, ., J=01.Forkes,,,, let

d2k =M, g) /nZ,t,M,g(k)

where g(K) denotes the stratum that individual k belonged to when was drawn
S, - Finally, let @, denote the non-random individual weight used in LFS for
weighing together the various annual samples for sub-samples 1 and 2 and define

12
tx1 = Z ZWMxlk,t,M '

M=10keU

12 1
txlsl = z Z ZdlkWMalek,t,M + ZdlIWMaIXlI,t,M :

M =10 j=0\ kesy, (i m l€sy, t-jm

~+>

12 1
Xo8 Z Z ZdlkWMakXZK,t,M + ZdlIWMaIXZI,t,M '

M =10 j=0\ keSy, (i m lesy, tjm

A~

12
t><2s2 = Z zdldeKWM A Xk 1M 0

M =10KeS, ¢ m

12
tvdd,sz,;/ = Z ZdldeKIkyWM A Vadx,tm

M =10keSs, ¢ m

~ A A A
-1

Bldd’,}/ = Txlxls1 xlxzslBde’,y !

where

12 1
T ' '
Txlxlsl = Z Z ZdlkWM Xyt mXem ZdlIWM CRSTREVRSTRRY:

M =10 j=0\ kesy ¢ jm l€sy, tjm
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12 1
- ' '
Txlxzsl = Z Z ZdlkWM Xy e mXokem T ZdlIWM RSTRR YR TR

M=10j=0\ kesy s jm lesy, e jm
and

B2dd’,}/ = -,I\_;lezSz AX1Vdd'52v7

where

12
T _ '
szxzsz - Z ZdldekWMa‘kXZk,t,MXZk,t,M
M =10keS,

and

A

12
Txlvddvsz,;/ = Z ZdldekIkyWMakXZK,t,MVddk,t,M
M:lOkeSzvtvM

An approximate, expected estimator for element dd’ in matrix T, isthen

given by

~ ~ A

tvdd’v}/ - (tx1 - tX151 )Bldd'v}/ + (tX251 - tX252 )Bde’vY + tvdd’52'7

By selecting V. for all combinations of d =1,...,D and d'=1,...,D , it follows

that this estimator can be used to estimate all elements in matrix T, . Let Tq,w
denote the estimator obtained via this procedure. Since all target values of interest

A

can be expressed as rational functions of the elementsin T, Tq,ty can be used

Dty

to estimate these values.

Estimation in practice

In practice there will be non-response in both the first and the second phase of the
study.

Let

LM (rlzytfj’M’h,)denote the M imn (mlz’tfj'M’h,) individuals in

S t_jMn (Slz,t—j,M,h') who belong to the response set in the regular LFS j =01,

and let
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H
J = N /mll,t—j,M,h(k) fork e, ML —imoh
K = H
Noo /My jmngg forkeupan v

individuals in r,

Also let r. M

LtM.g denote the m

L tM.g who are put into group ¢

, let oim.g denote the M, m g individuals who belong to the response set in the

reinterview study

~

d2k =My m,g(k) /mZ,t,M,g(k)

The estimator that is in practice used to estimate element dd’ in matrix T, is

obtained by t,  replacing

- dy with dy,

- dy with d,,
a, with @, where @, is a version of 8, intended to compensate for non-response
in the regular LFSin all places where these weights occur.

This procedure is equivalent to using design strata as response homogeneity
groups in the first phase, while substrata are used as response homogeneity groups
in the second phase. This procedure involves assuming that the following model is
a good description of the actual, unknown, response behaviour:

Tne Torkes, iy
- Pr(kanswers|s, )= v for k .
Ty TOPKES, i jm

- Pr(k answers|r, ) = T 9k)

According to the model, the probability of an individual participating in the
regular LFSis only dependent on which design stratum the individual belongs to.
For the reinterview study, the probability of a selected individual, who has also
participated in the regular LFS, participating is only dependent on which
substratum the individual belongs to. If the model is a good description of the
actual, unknown response behaviour, both the point and the mean error estimators
will continue to be approximately as expected. In practice, however, it is not
possible to determine whether the model is reasonable or not.

Comment: The definitions of the vectors X, and X, are such that the matrix

T, ... will not be of full rank, which means that the matrix T;lx ,, does not exist.
27292 27292
This is dealt with in ETOS by reducing the vector X, to one dimension that

guarantees that estimates can be calculated. The ETOS user however works
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exclusively with the vector X;the reduced vector is created automatically by the
software in connection with execution.
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10.5

2A7

Appendix 5. Definition of auxiliary vectors

Each of the vectors X,,, X,; and X, is an indicator vector, i.e. an vector with

zeros (0) on all rows apart from one, which will contain a one (1). The following
table shows in which row the one (1) will occur.

Table 1. Classification for auxiliary vectors.

One | X,, X2 Xy
(1) on
row
1 Employed, 15-19 years | Permanently Permanently employed,
employed, man Swedish born
2 Unemployed, 15-19 Temporarily Temporarily employed,
years employed, man Swedish born
3 Not in the labour force, | Self-employed or Self-employed or family
15-19 years family worker, man worker, Swedish born
4 Employed, 20-24 years | Unemployed, has Unemployed, has worked
worked the last 12 the last 12 months,
months, man Swedish born
5 Unemployed, 20-24 Unemployed, has not Unemployed, has not
years worked the last 12 worked the last 12
months, man months, Swedish born
6 Not in the labour force, | Not in the labour force, | Not in the labour force,
20-24 years has worked during the | has worked during the last
last 12 months, not 12 months, not long-term
long-term ill, man ill, Swedish born
7 Permanently Not in the labour force, | Not in the labour force,
employed, 25-64 years | has not worked during | has not worked during the
the last 12 months, not | last 12 months, not long-
long-term ill, man term ill, Swedish born
8 Temporarily Not in the labour force, | Not in the labour force,
employed, 25-64 years | long-term ill, man long-term ill, Swedish
born
9 Self-employed or Permanently Permanently employed,
family worker, 25-64 employed, woman foreign born
years
10 Unemployed, has Temporarily Temporarily employed,
worked the last 12 employed, woman foreign born
months, 25-64 years
11 Unemployed, has not Self-employed or Self-employed or family
worked the last 12 family worker, woman | worker, foreign born
months, 25-64 years
12 Not in the labour force, | Unemployed, has Unemployed, has worked
has worked the last 12 | worked the last 12 the last 12 months, foreign
months, not long-term | months, woman born
ill, 25-64 years
13 Not in the labour force, | Unemployed, has not Unemployed, has not
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has not worked during
the last 25 months, not
long-term ill, 25-64
years

worked the last 12
months, woman

worked the last 12
months, foreign born

14 Not in the labour force | Not in the labour force, | Not in the labour force,
long-term ill, 25-64 has worked the last 12 | has worked the last 12
years months, not long-term | months, not long-term ill,
ill, woman foreign born
15 Employed, 65-74 years | Not in the labour force, | Not in the labour force,
has not worked the last | has not worked the last 12
12 months, not long- months, not long-term ill,
term ill, woman foreign born
16 Not employed, 65-74 Not in the labour force, | Not in the labour force,

years

long-term ill, woman

long-term ill, foreign born
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10.6 Appendix 6. Variance estimation

The variance of T,  can be written as

V(Edd’vY) :VplEﬂEpz (Eddw?’ | Sl)+ Ep H Pz (t"d e | Sl)+ Epl H P2 (r‘/dd e | Sl)

where p, and p, denotes the sample design in the first and second phase
respectively. If we introduce the approximation

r\/ddr,y ~ tvddr,;/,lin = (tx1 _txlsl),Bldd’,y + (txzs1 _txzs2 )’Bde v +tvdd S5,
where Bldd,’y = Epl ENEpz (Bldd',;/ |'s,) and Bde,yy = EplE#Epz (Bde,'y |s,)
follows that V(f\-/dw) zV(Edd”%"n) ,where

V (Edd’v%"n) = V E Epz (Edd’vyv"n | Sl) + EP1V/lEp2 (f’dd':%“n | Sl)
+E, EV (rvdd,,y,nn |'s,)

“Y P,

Let 7y t—jm (71,kt-jm) denote the inclusion probability of the first order for
element K and let Ty t-jm (7 -j,m ) denote the inclusion probability of the
second order for the element pair K and | under the sample design used to draw
the sample Sy _ju (S, 1-jm) J=01and M =10,...12. Also let 7y s , and
7o 1. Mls,, ,, d€NOtLE the inclusion probabilities of the first and second order under
the sample design used in the second phase and define

Elk,;/ =w @ (I ;k¢ ddk,t,M_X'lk,t,MBldd’,y) and

Ear, =W (I Vagiom = XaemBagar, ), M =10,...12, where @qy ¢ denotes

. Itis then true that

element dd’ in matrix ®, , ,,

\% E/,:Epz (tvdd,,y,lin |51) = Z [zvli,lin,MJ

M=10\_i

where

Elk, Eil,;/
lImM ZZZ(”MH iM T kMt JM)

i=0keU IeU Tkt-im Tyit-jm
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E V Epz(t\/dd }/|In|S]_) E Z Z W ak k7C/-‘(detM’Zd'k'[M ISlIM)

j=0kes i jm ﬂ.lkt .M
and
- 12 2 2
En BN, (U, i [8) =E,E, 2.2 Vo i
M=10i=1 i'=1
where

 lin,M ZZ Z Z(”Zkl,t,MhmM T oKt Mls 7Z—2I,t,M|sl‘[’M)

j=0 j'=0kes;; i_jm lesy, 1—jm

E E

2k,y 2Ly

X

T t-iMP 2K M sy e TP t= 1M 7820 M sy

Let 521,t—j,M =S)im ﬁslllt_j’,v, and Szz,t—j,M =Sm ﬁSIZVt_J-'M . A hypothetical

variance estimator is given by

2 2

hyp(tvdd v Z Z 3, hyp,M +ZZ\72.. hyp.M

M=10\_i=1 i=1 i'=1l

where

El

Iy

Tke-iM ~ Tk t-imM T t-jm Elk;/
V=2 X Y

j=0kesy, jm 1€5y 0 jm T1k,t- 1, M 702Kt M sy Tkt-im T1t-jm

. — . '
with By =wWya, (1, Zagy m — Xk, mBraar,) and

7ok tMIs o — TF2k tMIsy e 721t M sy
Vo =23 Y3

j=0 j'=0kesy; —jm 1€5p. 1—j'.m ﬂZkItMlsltM

E

E
% 2k,y 21,y

T t-iM T2kt Miss e P10t= M 7221 sy

We can show that under p,, & and p, itistrue that
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Em Eu Epz Nhyp (fvddr 7 )=V (f;dd, ,Iin)

1 wall, C (z Zyrom | Stim)
E M Ty~ ke M s £d1eMm | P1em
Py z Z

=0 kesy ju ik t-j,M

Since p,,the sample design used in LFS, is such that

1
2 .2
- Ep1[2 ZWM a Ik;/C,u(de,t,M 1 Za1em | Sitm )/ﬂlk,t—j,M

j=0kes;i_jm
\Y (tvddv,lin)

is expected to be negligible, it is true that E[\ihyp(f,dd,'y)] zV(EddWin) zV(f:,dd,'y) .

Under the sample designs p, and p, used in the measurement error study, it is
possible to derive closed expressions for the terms in

12 2 2 2
Vhyp(tldd"i’) = Z ( Vli,hyp,M +ZZV2iiwhyvaJ
1 1

M=10\ i= i=1 i'=l

If we consistently replace all sample sizes in these expressions with corresponding

response values, and replace By with B,y and B,y with B,y we

obtain a working variance estimator in practice. It is this estimator, V(Edw) , that

isimplemented in ETOS. For more information, see Andersson (2012, Sections 3.4.4
and 4.5). Given that the model with response homogeneity groups that is assigned
to deal with the non-response problem, it is a good description of the actual

response behaviour, V(Edd,’y) is forecast to be approximately as expected for

ENhyp (E/dd' N )] .
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10.7 Appendix 7. Response percentages

Table 2. Weighted and unweighted response percentages by Swedish and
foreign born persons, Q4 2012.

Degree of attachment Weighted Unweighted

Swedish  Foreign Total Swedish  Foreign Total
born born born born

Permanently employed 75.3 70.5 745 75.2 65.3 734

Temporarily employed 75.9 54.0 72.0 76.3 60.3 73.6

Self-employed or family 80.0 56.8 76.8 799 67.6 786

worker

Unemployed, has worked ¢ 771 715 779 700 76.1

the last 12 months

Not in the labour force,

has worked the last 12 83.4 49.9 78.4 825 711 81.3

months

Unemployed, has not

worked the last 12 months 79.8 51.7 68.5 785 62.3 72.0

Not in the labour force,

has not worked the last 12 86.0 62.2 81.9 83.0 64.6 79.5

months

Not in the labour force, 716 487 65.4 716 80 663

long-termill

Total 78.1 63.6 75.4 78.1 62.9 75.1
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Table 3. Weighted and unweighted response percentages by age, Q4 2012.

Degree of attachment Weighted Unweighted
15-19 20-24 25-64 65-74 Total 15-19 20-24 25-64 65-74 Total
Permanently employed 886 820 739 747 745 889 725 728 800 734

Temporarily employed 592 761 741 565 720 719 723 741 833 736

Self-employed or family

744 1000 748 870 76.8 750 1000 770 917 786
worker

Unemployed, has worked

849 5.0 753 00 715 929 758 746 00 761
the last 12 months

Not in the labour force,
has worked the last 12 500 799 700 964 784 80.0 750 790 922 813
months

Unemployed, has not

worked the last 12 months 887 806 568 375 685 857 750 690 500 720

Not in the labour force,
has not worked the last 12 856 70.6 695 850 819 80.2 695 769 876 795
months

Not in the labour force,

. 1000 669 645 774 654 1000 571 660 733 66.3
long-termiill

Total 802 768 727 849 754 810 736 731 876 751
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10.8 Appendix 8. Probability of misclassification

Table 4. Misclassification probability by labour force status and interview
type, persons aged 15-74, Q4 2012. Uncertainty figures in italics. Percent.

True value
Employed Unemployed Notin the labour force
(1) (2) (3)
ti bout di

Ques _|ona_ f)u r_ecor Alng 0.9% 10.5% 0.9%

asked in original interview
0.8% 8.0% 0.7%

ti bout di t

Ques |o‘na ou re.cor |ng no 1% 17.8% 2.0%

asked in original interview
1.3% 18.9% 3.3%

Table 5. Test statistics for test of Hy after labour force status, persons aged
15-74, Q4 2012.

True value
Employed Unemployed Notin the labour force
(1) (2) (3)
L4
Test statistic -0.38 -0.70 -0,65
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Table 6. Misclassification probability by degree of attachment and interview
type, persons aged 15-74, Q4 2012. Uncertainty figures in italics. Percent.

True value
Employed Unemployed Not in the labour force
Of which Of which Of which
Permanently Temporarily Self-employedor  Haye worked the Have not workedthe — Have worked the Have not worked the EX
employed employed  family workers last 12 months last 12 months last 12 months last 12 months

Question about
recording asked in 2.1% 23.8% 3.5% 13.1% 15.9% 2.9% 4.0% 3.8%
original interview

1.1% 15.2% 5.0% 9.6% 12.5% 2.3% 32% 50%
Question about
recording not asked in 1.5% 4.3% 8.6% 22.8% 13.6% 9.7% 7.8% 9.2%
original interview

1.8% 3.6% 13.3% 29.8% 19.2% 11.4% 6.6% 14.2%
Table 7. Test statistics for test of Hy after degree of attachment, persons aged
15-74, Q4 2012.

True value
Employed Unemployed Not in the labour force
Of which Of which Of which
Permanently Temporarily Self-employedor  paye worked the Have notworkedthe Have worked the Have not worked the EX
employed employed family workers last 12 months last 12 months last 12 months last 12 months

Test statistic 0.55 2.44 -0.68 -0.61 0.19 -115 100 -071
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10.9 Appendix 9. SAS script to produce values
after reinterview

data matfelue;
set matfel.adterintervjuresultat;
where ‘l1ll’<=resultatkod<='19’;

if omgnr in (‘1241’, ‘1242', ‘1243’, ‘1244') then
mman='201210";

if omgnr in (‘1245", ‘1246', ‘1247’, ‘1248’) then
mman='201211";

if omgnr in (‘1249’, ‘1250’, ‘1251’, ‘1252’,
‘1301’) then mman='‘201212";

uenr= (substr (uenr, 4, 6));
manl=(substr (mman, 5, 2));
man= input (manl, 2.);

1, 4));

ar= input (arl, 4.);

arl=(substr (mman,

Arbll%a = ' ‘| |Arbll9al|" Y;
if index (Arbll9a,’ ‘) or index (Arbll9a,’ 2 ‘) or
index (Arbl19a,’ ‘) or index (Arbll9a,’ 4 ‘) or
index (Arbl19a,’ or index (Arbll9a,’ 6 ') or

index (Arbl19a,’ ‘) or index (Arbll9a,’ 8 ') or

O ~J (6} w =
-

index (Arbl19a,’ ‘) or index (Arbll9a,’ 10 V)

or

index (Arbl19%a,’ 11 ') or index (Arbll9a,’ 12 V)
then Sokt=1;

run;

/* Skapar Arbetskraftsstatus*/

data matfelue;
set matfelue;
if akl=1l or (ak3=1 and ak5=l) then arbstatus m=2;

if Ak2=1 or (Ak4=1 and Ak5=1l) then arbstatus m=3;

if (((Arbll=2 or Arbl3=2 or (Arbll=1l and Arbl2=2)) or Arbll>5
in (2, .)) and ((akl=2 and ak2=2 and ak3=2 and ak4=2) or
(ak3=1 and ak5=2))) and verksl not in (9, 11)then

arbstatus m=1;

if ((Arbl3=1 and Arbll15=1 and (Sokt=1l)) or (Arbl2=1 and
Arbl15=1)) then arbstatus m=4;

if arbstatus m not in (1, 2, 3, 4) and Verksl in (9, 11) then
arbstatus m=5;
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nalder = input (alder,3.0);
drop alder;

rename nalder=alder;

nmman = input (mman,5.0);
drop mman;

rename nmman=mman;

run;

/* Skapar anknytningsgradgrad*/

data work.matfelue;
set work.matfelue;
if arbstatus m in (2, 3) and hu7=2 then grad m=11;
if arbstatus m in (2, 3) and hu9=1 then grad m=12;

if arbstatus m in (2, 3) and hu7=1 and hu9 in (2,
.) then grad m=2;

if arbstatus m in (2, 3) and hud4a=2 then grad m=3;

if arbstatus m in (2, 3) and (ak5=1 or hudb=1)
then grad m=4;

if arbstatus m in (1, 4) and (Verksl not in (9,
11) and ((Tarb2a=ar) or ((Tarb2a=2011l) and (Tarb2b>=man))))
then grad m=5;

if arbstatus m in (1, 4) and (verksl not in (9,
11) and (Tarbl=2 or ((1900<=Tarb2a<=2010) or (Tarb2a=2011 and
Tarb2b<man)) or (Tarb2a in (6666, 7777)))) then grad m=6;

if Arbstatus m=5 and verksl in (9, 11) then
grad m=7;

run;
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10.10 Appendix 10. Net error and
misclassifications

Table 8. Estimate of the population aged 15-19, by labour force status
according to the original interview and true value, Q4 2012, thousands.
Uncertainty figures in italics.

Original interview True value Total
Not in the
Employed Unemployed labour force
@) ¢) ©) 4)
Employed Q) 97 0 0 97
6 0 0 6
Unemployed @ 1 48 0 48
1 8 0 8
Not in the labour
force 3 1 5 415 420
1 8 12 9
Total 4 98 52 415 566
6 11 12 0

Table 9. Net error by labour force status for the population aged 15-19, Q4
2012, thousands. Uncertainty figures in italics.

Employed  Unemployed Iat’)\cl) ?Jtrl?otzg UnempIO);;rtE;t) Emplog;e;’:
©) @ ©) @ID+Q)  W/Q)+2+B)
-1 -4 5 14 02
2 8 8 3.7 03
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Table 10. Estimate of the population aged 15-19, by degree of attachment
according to the original interview and true value, Q4 2012, thousands.
Uncertainty figures in italics.

Original interview True value
Employed Unemployed Not in the labour force Total
-of which -of which -of which
Perma-  Temp- Self- Have Have not Have Have not
worked the  worked worked
nently  orary  employed worked
¥ last the last the last
emp- emp-  and family the last 12
12 months 12 12 months
loyed loyed workers months
months
Employed -of which @ @ ©)) @ ® © U] ® ©
Permanently @ 10 9 0 0 0 0 0 0 20
employed 12 14 0 0 0 0 0 0 17
Temporary ¥ 2 70 0 0 0 0 0 0 72
employed 4 21 0 0 0 0 0 0 20
Self-employed and  (3) 0 6 0 0 0 0 0 6
family workers 0 0 11 0 0 0 0 0 11
Unemployed -of
which
Have worked the 4) 0 1 0 21 0 0 0 22
last 12 months 0 1 0 10 1 0 0 0 10
Have notworked  (5) 0 0 0 0 26 0 0 0 26
the last 12 months 0 0 0 1 12 0 0 0 12
Not in the labour
force -of which
Have worked the (6) 0 1 0 0 0 12 10 0 24
last 12 months 0 1 0 1 0 13 13 0 18
Have not worked U] 0 0 0 0 4 11 380 0 395
the last 12 months 0 0 0 0 8 20 29 0 20
EX (8) 0 0 0 0 0 1 0 1
0 0 0 0 0 2 0 2
Total ) 12 81 6 21 31 23 392 0 566
13 17 11 10 15 23 26 0 0

Table 11. Net error by degree of attachment for the population aged 15-19, Q4
2012, thousands. Uncertainty figures in italics.

Employed Unemployed Not in the labour force
-of which -of which -of which
Have not Have not
Permanently Temporary. Self-employed and Have worked worked  Have worked worked
employed employed family workers the last  the last 12 the last the last 12 EX
12 months months 12 months months
[€0) (@) (©) 4 ©) (6) (1) 8)
7 -9 0 1 -5 1 3 1
14 15 0 2 8 24 25 2
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Table 12. Estimate of the population aged 20-24, by labour force status
according to the original interview and true value, Q4 2012, thousands.
Uncertainty figures in italics.

Original interview True value Total
Not in the
Employed U loyed
mploye nemploye labour force
@) @ ©) 4
Employed o) 364 6 0 370
14 11 0 10
Unemployed o) 1 82 2 84
1 7 2 6
Not in the labour
1 9 202 212
force 3)
2 10 14 9
Total 4 365 96 204 666
14 16 14 0

Table 13. Net error by labour force status for the population aged 20-24, Q4
2012, thousands. Uncertainty figures in italics.

Not in the labour Unemployment Employment

Employed Unemployed force rate% rate %
@ @ ©) @M+  OO+H2+E)

4 -12 8 -2.2 0.6

11 15 11 2.9 1.6
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Table 14. Estimate of the population aged 20-24, by degree of attachment
according to the original interview and true value, Q4 2012, thousands.
Uncertainty figures in italics.

Original interview True value
Employed Unemployed Not in the labour force Total
-of which -of which -of which
Perma-  Temp- Self- Have Have not Have Have not
worked the  worked worked
nently  orary  employed last the last the last worked
emp- emp-  and family 12 months 12 12 months the last 12
loyed loyed workers months months
Employed -of which @ @ ©) @ ® ® U] ® ©
Permanently (1 198 20 0 0 0 0 0 0 219
employed 39 23 0 1 0 0 0 0 30
Temporary 2 13 124 0 5 0 0 0 0 143
employed 17 36 0 10 0 0 0 0 34
Self-employed and  (3) 7 0 0 0 0 8
family workers 4 0 12 0 0 0 0 0 14
Unemployed -of
which
Have worked the @) 0 0 0 35 1 0 0 37
last 12 months 0 0 1 11 0 2 0 0 11
Have not worked  (5) 0 0 0 42 0 0 0 47
the last 12 months 0 1 0 6 12 0 1 0 11
Not in the labour
force -of which
Have worked the (6) 0 1 0 0 1 73 8 1 83
last 12 months 0 2 0 1 2 31 8 2 31
Have not worked  (7) 0 0 0 0 1 5 113 0 119
the last 12 months 0 0 0 0 2 7 33 0 32
EX 8) 0 0 0 0 6 0 3 0 9
0 0 0 0 10 0 5 0 10
Total 9) 213 145 7 45 51 79 125 1 666
41 43 12 16 16 31 32 2 0

Table 15. Net error by degree of attachment for the population aged 20-24, Q4

2012, thousands. Uncertainty figures in italics.

Employed Unemployed Not in the labour force
-of which -of which -of which
Have not Have not
Permanently Temporary  Self-employed and Have worked worked Have worked worked
employed employed family workers the last  the last 12 the last the last 12 EX
12 months months 12 months months
O] 2 (©)] @ O] (6) U] @
5 -2 1 -8 -4 4 -5 8
28 30 4 12 12 11 11 10
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Table 16. Estimate of the population aged 25-64, by labour force status
according to the original interview and true value, Q4 2012, thousands.
Uncertainty figures in italics.

Original interview True value Total
Not in the
Employed Unemployed labour force
@) @ ©) 4
Employed ) 4011 13 2 4025
25 21 3 14
Unemployed o) 19 223 5 247
20 22 4 9
Not in the labour 24 2 564 611
force 3
22 21 30 13
Total 4) 4054 259 570 4882
39 37 31 0

Table 17. Net error by labour force status for the population aged 25-64, Q4
2012, thousands. Uncertainty figures in italics.

Not in the Unemployment Employment

Employed Unemployed labour force rate% rate %
@ @ ©) @M)+@  O/O+H2+E)

-28 -12 40 -0.2 -0.6

37 36 28 0.8 0.7
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Table 18. Estimate of the population aged 25-64, by degree of attachment

according to the original interview and true value, Q4 2012, thousands.
Uncertainty figures in italics.

Original interview True value
Employed Unemployed Not in the labour force Total
-of which -of which -of which
Perma-  Temp- Self- Have Have not Have Have not
worked the  worked worked
nently orary  employed last the last the last worked
emp- emp-  and family the last 12
12 months 12 12 months
loyed loyed workers months months
Employed -of which @ @ (©)) @ ©) © o @ ©
Permanently (1) 3158 79 0 0 0 0 0 0 3237
employed 95 93 0 0 0 0 0 0 18
Temporary ¥ 7 354 0 12 1 0 2 0 375
employed 13 27 0 21 1 0 3 0 11
Self-employed and  (3) 30 0 384 0 0 0 0 0 413
family workers 17 0 21 0 0 0 0 0 12
Unemployed -of
which
Have worked the @) 0 16 1 103 2 2 0 0 124
last 12 months 0 20 2 21 2 3 0 0 7
Have not worked ®) 0 1 1 5 113 0 3 0 123
the last 12 months 0 1 1 5 9 0 3 0 7
Not in the labour
force -of which
Have worked the (6) 0 1 0 1 0 121 0 1 125
last 12 months 1 1 0 1 0 8 1 2 8
Have not worked  (7) 0 0 16 0 18 3 159 3 199
the last 12 months 0 0 21 0 21 4 28 4 9
EX 8) 1 2 3 0 4 5 38 234 286
2 2 5 0 4 5 17 20 10
Total 9 3196 453 405 122 137 131 202 238 4882
97 99 30 30 23 11 33 21 0

Table 19. Net error by degree of attachment for the
2012, thousands. Uncertainty figures in italics.

population aged 25-64, Q4

Permanently Temporary Self-employed and

Employed Unemployed Not in the labour force
-of which -of which -of which
Have not Have not

Have worked worked Have worked worked
employed employed family workers the last  the last 12 the last the last 12 EX
12 months months 12 months months
[€0) (4] (©) 4 (5) (6) () (8)
41 =77 8 2 -14 -6 -3 49
95 98 28 29 22 8 32 19
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Table 20. Estimate of the population aged 65-74, by labour force status
according to the original interview and true value, Q4 2012, thousands.
Uncertainty figures in italics.

Original interview True value Total
Not in the
Employed U loyed
mploye nemploye labour force
@) @ ©) 4
Employed @ 148 0 5 152
12 0 9 9
Unemployed o) 0 4 0 4
0 1 0 1
Not in the labour
2 42 2
force 3) 0 0 8 8
22 1 23 9
Total 4) 167 4 846 1017
25 2 25 0

Table 21. Net error by labour force status for the population aged 65-74, Q4
2012, thousands. Uncertainty figures in italics.

Not in the Unemployment Employment

Employed Unemployed labour force rate% rate %
@ @ ©) @M)+@  O/O+H2+E)

-15 0 15 0.0 -1.5

23 1 23 0.6 2.3
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Table 22. Estimate of the population aged 65-74, by degree of attachment
according to the original interview and true value, Q4 2012, thousands.
Uncertainty figures in italics.

Original interview True value
Employed Unemployed Not in the labour force Total
-of which -of which -of which
Have Have not Have
Ei:?:; Ei?rz_ em;S)T(I)f);e d worked the worked worked I-\ﬁ(\)/szgt
emp- emp-  and family last the last the last the last 12
loyed loyed workers 12 months 12 12 months months
months
Employed -of which @) @ (©) @ ) (6) U 8 ©
Permanently () 23 0 0 0 0 0 0 0 23
employed 26 0 0 0 0 0 0 0 26
Temporary 2 0 63 0 0 0 0 0 0 63
employed 0 37 0 0 0 0 0 0 37
Self-employed and  (3) 12 0 50 0 0 0 5 0 66
family workers 14 0 23 0 0 0 9 0 24
Unemployed -of
which
Have worked the @) 0 0 0 0 0 0 0 0 0
last 12 months 0 0 0 0 0 0 0 0 0
Have not worked ) 0 0 0 0 4 0 0 0 4
the last 12 months 0 0 0 0 1 0 0 0 1
Not in the labour
force -of which
Have worked the (6) 0 7 2 0 0 76 5 0 90
last 12 months 0 7 3 1 0 34 6 0 34
Have not worked  (7) 0 10 0 0 0 12 729 0 751
the last 12 months 0 20 0 0 0 22 46 0 35
EX (8) 0 0 0 0 0 0 20 0 20
0 0 0 0 0 0 11 0 11
Total ©) 35 81 52 0 4 88 758 0 1017
30 43 23 1 1 41 46 0 0
Table 23. Net error by degree of attachment for the population aged 65-74, Q4
2012, thousands. Uncertainty figures in italics.
Employed Unemployed Not in the labour force
-of which -of which -of which
Have not Have not
Permanently Temporary Self-employed and Have worked worked  Have worked worked
] the last  the last 12 the last the last 12
employed employed family workers 12 months months 12 months months EX
@ @ ©)] @ ® © @ ®
-12 -18 15 0 0 2 -7 20
14 21 17 1 0 25 34 11
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Table 24. Estimate of Swedish born persons aged 15-74, by labour force
status according to the original interview and true value, Q4 2012, thousands.
Uncertainty figures in italics.

Original interview True value Total

Not in the

Empl I

mployed  Unemployed labour force
@) @ ©) 4
Employed Q) 3901 6 7 3913
23 11 10 18
Unemployed o) 4 237 4 245
3 12 3 11
Not in the labour m 19 1637 1700

force 3

31 14 39 19
Total @) 3949 262 1647 5858
39 21 40 0

Table 25. Net error by labour force status for Swedish born persons aged 15-
74, Q4 2012, thousands. Uncertainty figures in italics.

@) @ Q) @QM+@)  Q/O)++(3)
-36 -17 53 -0.3 -0.6
34 18 36 0.4 0.6
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Table 26. Estimate of Swedish born persons aged 15-74, by degree of
attachment according to the original interview and true value, Q4 2012,

thousands. Uncertainty figures in italics.

Original interview True value
Employed Unemployed Not in the labour force Total
-of which -of which -of which
Perma-  Temp- Self- Have ~Have not Have Have not
worked the  worked worked
nently  orary  employed last the last the last worked EX
emp- emp-  and family 12 months 12 12 months the last 12
loyed loyed workers months months
Employed -of which @ @ ©) @ ® ® U] @ ©
Permanently (1) 2885 102 0 0 0 0 0 0 2988
employed 98 96 0 1 0 0 0 0 18
Temporary 2 14 487 5 0 0 2 0 509
employed 15 23 0 10 0 0 3 0 14
Self-employed and  (3) 35 0 377 0 0 0 5 0 417
family workers 20 0 24 0 0 0 9 0 14
Unemployed -of
which
Have worked the (O] 0 1 2 126 2 2 0 0 133
last 12 months 0 1 2 8 2 3 0 0 7
Have not worked  (5) 0 1 1 7 102 0 1 0 111
the last 12 months 0 1 1 7 12 0 2 0 9
Not in the labour
force -of which
Have worked the (6) 0 10 2 0 238 23 0 276
last 12 months 1 7 3 2 0 22 16 0 13
Have not worked  (7) 0 10 16 0 8 31 1135 3 1203
the last 12 months 0 20 21 0 9 31 47 4 18
EX 8) 1 2 0 8 51 154 222
2 2 5 0 11 15 15 10
Total 9 2936 613 400 142 120 274 1217 157 5858
101 101 33 15 18 38 52 15 0

Table 27. Net error by degree of attachment for Swedish born persons aged
15-74, Q4 2012, thousands. Uncertainty figures in italics.

Employed Unemployed Not in the labour force
-of which -of which -of which
Have not Have not
Permanently Temporary. Self-employed and Have worked worked ~ Have worked worked
employed employed family workers the last  the last 12 the last the last 12 EX
12 months months 12 months months
[€0) (@) (©) 4 ©) (6) (1) 8)
52 -104 16 -8 -9 2 -14 65
99 100 30 14 16 37 50 15
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Table 28. Estimate of foreign born persons aged 15-74, by labour force status
according to the original interview and true value, Q4 2012, thousands.
Uncertainty figures in italics.

Original interview True value Total

Not in the

Empl I

mployed  Unemployed labour force
@) @ ©) 4
Employed Q) 719 13 0 731
24 21 0 12
Unemployed o) 16 119 3 138
20 21 3 8

Not in the labour

force @ 0 17 386 404
0 21 23 11
Total @) 735 149 388 1273
31 36 23 0

Table 29. Net error by labour force status for foreign born persons aged 15-
74, Q4 2012, thousands. Uncertainty figures in italics.

Not in the Unemployment Employment

Employed Unemployed labour force rate% rate %
1) () ) Q/M)+2) (D)) +(Q)

-4 -11 15 -1.0 -0.3

29 35 21 3.8 2.3

Statistics Sweden 97



Appendices M easurement errors study in the Swedish LFS

Table 30. Estimate of foreign born persons aged 15-74, by degree of
attachment according to the original interview and true value, Q4 2012,
thousands. Uncertainty figures in italics.

Original interview True value
Employed Unemployed Not in the labour force Total
-of which -of which -of which
Perma-  Temp- Self- Have ~Have not Have Have not
worked the  worked worked
nently  orary  employed last the last the last worked
emp- emp-  and family 1 th 12 12 th the last 12
loyed loyed workers months months monts - onths
Employed -of which @ @ ©) @ ® © 0 ® ©
Permanently (@) 505 5 0 0 0 0 0 0 510
employed 15 10 0 0 0 0 0 0 11
Temporary ) 8 124 0 12 1 0 0 0 145
employed 15 26 0 21 1 0 0 0 6
Self-employed and  (3) 8 0 69 0 0 0 0 0 77
family workers 10 0 11 0 0 0 0 0 5
Unemployed -of
which
Have worked the 4 0 16 0 33 1 1 0 0 50
last 12 months 0 20 0 20 1 1 0 0 5
Have not worked  (5) 0 1 0 2 84 0 2 0 89
the last 12 months 0 1 0 3 7 0 2 0 6
Not in the labour
force -of which
Have worked the  (6) 0 0 0 0 1 44 0 1 47
last 12 months 0 0 0 0 2 6 1 2 5
Have not worked @ 0 0 0 0 15 0 246 0 262
the last 12 months 0 0 0 0 20 0 23 0 10
EX ) 0 0 0 0 1 2 12 80 95
0 0 0 0 4 13 14 6
Total 9) 520 146 69 47 102 46 260 82 1273
24 34 11 29 22 7 26 14 0

Table 31. Net error by degree of attachment for foreign born persons aged

15-74, Q4 2012, thousands. Uncertainty figures in italics.

Employed Unemployed Not in the labour force
-of which -of which -of which
Have not Have not
Permanently Temporary Self-employed and Have worked worked  Have worked worked
employed employed family workers the last  the last 12 the last the last 12
12 months months 12 months months
@) @ (©)] @ (O] (6) @ (©)]
-10 -1 8 3 -14 0 2 13
21 34 10 29 21 5 24 13
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