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Summary

Monthly figures about the DutcHabour force are based on the
LabourForce Surveywhich is designed as a rotating panel design
Official figures are produced with a multivariate structural e
series model, which is used as a form of small arestimation to
improve the precision of monthly estimates and to account for
rotation group bias and discontinuigs induced by two redesigns
that toke place in 2010 and @12. Based on a Eurostat regulation,
Statistics Netherlands is implemented third redesign of which the
implementation started in 2021 In a welldesigned transtion
process discontinuities are quarfied to avoid confounding real
period-to-period change from the systemati effect of the redesign
on the outcomes of the survey estates. In this redesgn,
discontinuitiesin the first waveare estimated through aparallel run,
where data are collected under the old and new survey dessg
alongside each other for period of nine months Discontinuities in
the follow up waves are estimated with an extended version of the
time series model used for the production of mhly labour force
figures. In this paperit is described how the time series model is
extended to accommodate discontinuities that are a result of the
third redesign. First results for discontinuity estimates are
presented, and it is described how unintenpted monthly labour
force figures are produced during the period were the new survey
design is implemented.

Keywords
Small area estimation, structural time series model, corona cdsssontinuities
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1. Introduction

Official monthly statistics about the Dutch labour force are based on the Dutch
Labour Force Survey (LFSince October 1999his survey is bagkon a rotatig
panel design. The respondingumseholds are interviewed fiventies at quarterly
intervals, which implies that every month five waves arenganterviewed. The
estimation procedure of the LFS is based on the general regression(GREG)
estimator (Sarnal et al. 1992)n 2010, Statists Netherlads implemented a
modetbased estimation procedure based on multivariate structunaietiseries
model to produce monthly figures about the labour force (Pfeffermann, 1991; van
den Bralel and Krieg, 2015)Vith this time series model, thre@roblems are
solved. The first problem is that the monthly sample size of the LI68 @nall to
rely on the GREG estimator to produsfficientlyreliable and stablefficial
monthly gatistics about the employed ahunemployed labour force. The time
series model uses informatn observed in previas periods to improve the
effective sample size of the individual months to obtain more mecdample
estimates as a form of small area estin@ti The second pblem is hat there are
substantial systematidifferences between the subsequent waves due to mode
and panel effects. This & weHknown problem for rotatig panel designs, and in
the literature this is referred to as rotain group bias (RGB), (Bailar, 1975)th#t
moment the LFS changed from a cresectional survey to a rotatg panel design
in October 1999, the effects of the RGB on the outcomes ®1LikS became very
visible. The the series model accounts for RGB by benchmarking the results
observed in theollow-up waves to the level of the first wavehd third problem is
the systematt effect on the outcomes of the LFS due to two major redesigns of
the survey process in 2010 and 2012. Redesigns generally affect the various non
sampling error sources insaurvey processand therefore result in systemati
effects on the outcomes of a stey. In an ideal survey trangiti process, these
so-called discontinuities are quafied in order to keep series consistent and
preserve comprability of the outcomes ovdime. In both redesigns,
discontinuities are quantified using parallel data collection and modeling
discontinuities in the time series model using intervemtivariables (van den
Brakel and Roels, 2010).

Based on a Eurostat regulati, a third edesignof the Dutch LFS implemented in
2021. The purpose of this paper is to desciibe transition to the new design.
Discontinuity estimates based on a parallel with the first wave are presented.
Furthermore,it is explained how the time series modakedfor the production of
monthly labou force figures, is extended to estimatiscontinuities in the follow
up waves and how uninterrupted monthly labour force figures are produced
during the transition periodFinally it is explained how additional compticas,
that are the result of the loss of fage-face interviewing during the lockdown in
2021 are handled.

The paper is organised as follows. Section 2 starts with a description of the LFS,

including the new redesign. In Section 3, the time series mosledl for the
publication of monthly labour force figures is described. In sedfidris explained
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how this model is extended to accommodate discontinuities that are the result of
the implementation of a new design in 2021. kcgon 5 results of the prallel

run and the time series model are presentdde paper concludes with a
discussion in&tion 6
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2. DutchLabour Force Survey

2.1 Survey design before 2021

The objectve of the Dutch LHES to provide reliable informatin about the Dutch
labourforce. Each month a strdiiéd two-stage cluster sample of addresses is
drawn. Strata are formed by geographicagions. Municipaligs are considered as
primary and addresses as secondary sampling units. All households residing at an
address, up to a mamum of three, are included ithe sample All household
members with an age of Iyears and older are included in the sampefferent
subpopulatons are oversampled to improve the accuracy of the official releases,
for example, addresses where peopilel who are formally registered at the
employment office, and subpopulains with low response rates. Before 2000, the
LFS was designed as a cresstbnal survey. Since October 1999, the LFS has been
conducted as a rotating panel design. Uthie redesgn in 2010, data in the first
wave were collected by means of computer assisted personal interviewing (CAPI).
Respomlents were reinterviewed four tmes at quarterly intervals by means of
computer assisted telephone interviewing (CATI). During thesgeterviews, a
condensed quesbinnaire was used to establishages in the labour market

position of the respondents. In 2010, a major redesigntfar LFS started. The

main objectve of this redesign was to rede the administratin costs of this

survey. TIs is accomplised by changing the data colleati in the first waverbom

CAPI to a mixed data collemti mode using CAPI and CATI. Households with a
listed telephone number are interviewed by telephone, the remaining households
are interviewed facdo-face. To make CATI data collectiin the first wave

feasible, the questinnaire for the first wave needed to be abridged since a
telephone inteview, according to data collectn literature, should not take longer
than 15 to 20 minute. Therefore, parts otie questonnaire were transferred

from the first to the second or the third wave. In 2012, a second major redesign of
the LFS took place. Data collection changed to a seqalenikedmode design

that starts with Webnterviewing. Afer three reminders thenon-responding
households are contacted by telephone if they have a listed telephone number.
The remaining households are interviewed fdoeface. It was aga necessary to
change the questinnaire in all the five waves. The monthly gross sample size for
the first wave averaged about 8,000 addresses commencing the mothanthe

LFS changed to a rotatj panel design and gradually fell to about 6,500 addresses
in 2012. The response rate is about 55% in the first wave and in the subsequent
waves about 90%vith respect to the responding househds from the preceding
wave. Afer the second redesign in 2012, the monthly sample size in the first wave
increased to about 8500 households. Response rates in the first wave vary
between 50% and 55%, in the secondweabout 70% of the households respond
with respect to the responding households from the first wawel in the third,

fourth and fifth waves about 90% with respect to the responding households from
the preceding wave.
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2.2 Survey designafter 2021

The new survey design of the Dutch LFS, that is implemented in 2021, changed in
several waysThe sample design changed from a stratified tstage cluster

sample of households to a stratified twatage cluster sample of persons. Strata

are formed by the ame geographical regions used under the old design.
Municipalities are considered as primary and persons as secondary sampling units.
The target population is people from 15 to 89 years old living in private
households. Under the new design, samples vélbdbawn on a weeklinstead ofa
monthly basisData collection periods for several weekly samples will overlap
providing a continuous flow of respondents resulting in optimized distribution of
responses during the yeafFhe rotation schemef the panelremained unchanged.
The monthly samples are still observed five times with quarterly intervals.

Each sample unit receives an approach letter where the respondent is asked to
participate via an online questionnaire. The internet data collection runs
approXxmately one month for every (weekly) sample with two reminders for-non
respondents. After the internet data collection phase a@spondents will be
approached by CATI or CAPI. The CATI and CAPI data collection of the first wave
sample is targeted at spdit nonrespondents, meaning not all internet nen
respondents will be contacted. Groups that respond poorly in the internet data
collection phase are targeted more heavily via CATI and CAPI. This way, the
differences between response percentages for dgtiished groups will be

minimized and the combined respondents of all modes will be more
representative of the target population. Availability of a telephone number of
sufficient quality is the deciding criterion in the assignment procedure to CATI or
CAPIThe CATI data collection starts immediately after the internet data collection
phase. This means there will also be 52 CATI portions throughout the year creating
a continuous response inflow. The CAPI data collection phase is carried out on a
monthly base Due to Covid 9 restrictions the CAPI field work could not be carried
out in the first half of 2021 and from mibDecember to mielanuary.

Respondents from the first wave which are younger than 75 will be approached for
the second wave approximately 3 mihis after responding for the first wave
regardless of the mode by which they responded. All respondents in a specific
week continue to the next wave where they will be combined in a portion for the
second wave. In short, data collection for follow up wawvell also start on a

weekly basis. This means there will also be 52 portions for the follow up waves
throughout the year once again contributing to an evenly inflow of responses. In
the follow-up waves, respondents are firstly asked again to participatbe

online questionnaire and nerespondents will be approached by CATI if a
telephone number is available (which was asked for at the end of the first wave).
The same data collection process is repeated for the third, fourth and fifth wave.
The samplesize is calculated in such a way that it can be expected to have 4
thousand persons responding in the fifth wave of the LFS.
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3. Time series model for official
monthly labour force figures

Since June 2010, Statistics Netherlands uses a multivariate struttneaseries

(STS) model for the production of monthly labour force figures. The Labour Force
Survey (LFS) is based on a rotating panel design. Each month a new sample enters
the panel. This sample is observed five times at quarterly intervals. Aftdifthe
interview round, the sample leaves the panel. The sample observed foifthe

time is further shortly denoted as th@h wave. As a result of the rotation

scheme, each month data are collected in five independent samples, i.e. the
sample of theifst wave that enters the panel for the first time, the sample the
second wave that entered the panel three months ago and that is observed for the
second time, the sample of the third wave that entered the panel six months ago

and is observed for the thirtime, etc. Leto denote the general regression
(GREG) estimator for an unknown population parameter in maentased on the
sample that is observed for th&h time. As a result, each month, a five GREG
estimates are observed that con be calied in a five dimensional vector, say

« ® MO . From this, a five dimensional time series can be
constructed, which is the input of the following STS model:

« — # 1 E. (1)

This is an extension of the model proposed by Pfeffermann (1991). The six
components in STS model (1) can be motivated as follows. In the first component
—denotes the unknown population parameter and a five dimensional

column vector with eah element equal to one. This component states that

contain five GREG estimates for the population parameter in monite

population parameter is modelled with a ®alled basic STM, i.e.

— 0 v q (2)

with 0 a timevarying or dynamic trend model for the low frequency variation in
the series of the population parametély a dynamic seasonal model for the
monthly effects in the series arf® a white noise component for the unexplained
variation of the poplation parameter. Fob the socalled smooth trend model

and for"Y the trigonometric seasonal model are used, see Durbin and Koopman
2012, Ch. 3 for details. This first component is used as a form of small area
estimation (Rao and Molina, 2015)nse it uses sample information observed in
previous reference periods to make more stable and accurate estimates for the
monthly labour force figures.

The second component in (1), ife, models the rotation group bias (RGB)

induced by the rotating pagl design. RGB refers to the phenomena that there are
systematic differences between the outcomes of the waves of the panel (Bailar,
1974), which are the net result of differences in questionnaire and data collection
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modes applied in the different wavesapel attrition and panel effects. In this
application it is assumed that the first wave is free from RGB and thus gives the
most reliable estimates for—, see Van den Brakel and Krieg (2009) for a

motivation. The other four components contain random k&ldenoted_  (Q
¢F8 fu , and model the systematic difference between the first wave and the four

follow-up waves. As aresuff, t1h h h h_ . Since the RGB of the first
wave equals zero, the time series model estimatas+ are benchmarked to the
level of the GREG series in the first wave. The differences between the first wave
and the followup waves can gradually change over time since they are modelled

with random walks.

The third and fourth component model thestiontinuities in the input series that
are a result of two major survey redesigns that took place in 2010 and 2012,
respectively. The discontinuities are modelled with level interventions, i.e.
QB AR"H"HAMAM | which denotes a diagonal matrix with dummy
variableg " that change from zero to one at the moment that the survey in
wave'(zhanges from the old to the new design during rede&@np in 2010 and

"‘Q cin 2012. Furthermore, are five dinensional vectors that contain estimates
for the discontinuities in the five waves during redesi@n p in 2010 andQ ¢ in
2012. For the first redesign "R PE PR MK D whereg N
denotes the discontinuity of the first redesign in wa@bDuring the redesign in
2010, the old and new design in the first wave were conducted in parallel for a
period of six month. Estimates for the discontinuities in the first wave are derived
from the differences between the GREG estimates under the old and new design.
During the months of the parallel run the estimates for the discontinuities are
equal to the differences between the GREG estimates under the old and new
design in that particular month=or the months after the parallel run, the
discontinuity in the first wave is equal to the average over the six monthly

discontinuities observed during the parallel run. Therefor8 is time

dependent These estimates are treated in the time semesdel as apriori known
values. This resulted in the most smooth transition from the old the new design,
Van den Brakel and Krieg (2015). For the other follpawvaves discontinuities are
esgimated with the time series model and are assumed to be consiatine, i.e.

I M for'Q ¢ Fu8During the redesign in 2012, the old and new design in the
first and the second wave were conducted in parallel for a period of six month.
Similar to the first redesign, the discontinuities in the first two waveschndéved

from the differences between the GREG estimates under the old and new design
and are equal to the monthly observed differences during the parallel run. For the
months after the parallel run, the discontinuity is equal to the average over the six
monthly discontinuities. The discontinuities in the other three follap waves are
estimated with the time series model and assumed to be constant in time. As a
result, it follows for the second redesign that the discontinuities for the first two
waves ardime dependent and the last three waves tiAmevariant, i.e.

BERN RN NN

The fifth component in (1) contains a correction for the loss of capi respondents in
the first wave during the lockdown of the corona crisiD20 and 2021. For this

component # 1 hhrdvdie is a five dimensional vector that contains a
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level intervention for the first wave only. The indicdtor is equal to one during
the months of the lockdown without capi respdents and zero otherwise. The
coefficientf is an approximation of the systematic difference in the first wave
that arises as a result of the loss of capi in the first wave. To obtain an estimate for
i , the input series of GREG estimatestfor first wave are recalculated using
the web and cati respondents only, for the period from 2012 until the start of the
first lockdown in April 2021. Both series with and without capi respondents are
combined in a separate time series model to deriveeatimate forf . This
estimate is used as an@iori known value in (1), similar to the discontinuity
estimates based on the parallel runs. See Van den Brakel et al. (2021) for more
details how the model for the production of monthly labour forogufies is

adapted to the effects of the cowitl9 crisis.

The sixth component in (1) is a time series model for the survey errors that
accommodate heteroscedasticity due to e.g. varying sample sizes over time and
serial correlation which is a result of the partial sample overlap of the rotating
panel design. Theampling errors are stacked in a five dimensional vektor

- R R R .Toaccountfor heteroscedasticity, the sampling errors
are scaled with the standard errors of the GREG estimates of the input series, i.e.

- U WW -9 .The standard errors of the GREG estimates are estimated

from the survey data. The scaled sampling error for the first wave,d.eis a
normally and independently distributed error term that is not correlated with past
observations, sincthe first wave is observed for the first time. The scaled
sampling errors of the followap waves are modeled with an AR(1) model to
accommodate serial correlation with past observatiose Van den Brakel and
Krieg (2015) for details.

The general way t&it Model (1), is to express the model in the-called state

space representation and apply the Kalman filter to obtain optimal estimates for
the state variables, see e.g. Durbin and Koopman (2012). State variables are the
variables that define the diffent components in the STM (1), like the level of the
trend, the variables that define the seasonal effects, the RGB etc. Filtered
estimates for state variables for periathre based on the information available up
to and including perio@, i.e. the tme series  observed fromd  pf8 . The
filtered estimates of past state vectors can be updated if new data become
available. This procedure is referred to as smoothing and results in smoothed
estimates that are based on the completely observed tseédes. In this
application, interest is mainly focused on the filtered estimates, since they are
based on the complete set of information that is available in the regular
production process to produce a modeased estimate for montld. The analysis is
conducted with software developed in OxMetrics in combination with the
subroutines of SsfPack 3.0, see Doornik (2009) and Koopman et al. (2008). All state
variables are nosstationary with the exception of the survey errors. The non
stationary variables armitialized with a diffuse prior, i.e. the expectation of the
initial states are equal to zero and the initial covariance matrix of the states is
diagonal with large diagonal elements. The survey errors are stationary and
therefore initialized with a proer prior. The initial values for the survey errors are
equal to zero and the covariance matrix is available from the aforementioned
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model for the survey errors. The hyperparameters of the state space model, i.e.
the variances of the disturbance terms oktktochastic models used for the state
variables, are estimated with maximum likelihood, see Durbin and Koopman
(2012). In Ssfpack 3.0, an exact diffuselibglihood function is obtained with the
procedure proposed by Koopman (1997).

Population parameters estimated by the time series model are the unemployed
labour force, employed labour force and the total labour force. These three
parameters are estimated at the national level and a break down in six domains
that is based on the cresclassification of gender and age in three classes.
Parameters of interest are the trend () and the signal. The latter is defined as the
trend plus the seasonal componerit ( "Y). These estimates are corrected for
discontinuities. Until the end d2012, official publication were based on the survey
design that was used until 2010, i.e. the published trends were definéd asd

the signals a®  "Y.In 2013 the publications changed to the level of the survey
design that is implemented in 2@1i.e. the published trends were defined @s

r "y M andthe signalsas Y f "t " Itis understood that
official monthly publications were never based on the intermediate survey design
that was used in the period from 2010til 2012.
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4. Extension of the time series
model for the transition to the
new design

For the change over to the new design the following transition plan was initially
developed (Van den Brakel and Das, 2028)explained in Section & parallel run

for the first wave was planned for the last quarter of 2020. In January 2021, data
collection in the first wave would change from the old to the new design.
Subsequently the new design would be gradually phased in, in the follow up waves
according to the rotahg panel design of the LFS. That means that the second
wave would change from the old to the new design in April 2021, the third wave
July 2021, etc. It was foreseen that until June, publication would be based on the
level of the old design and that inde1 2021 the publications would change to the
level of the new design. According to the simulations conducted in Van den Brakel
and Das (2020), this would result in the most smooth transition, conditionally that
there is budget for a parallel run of threeamths.

Due to the lockdown, no capi data collection was possible in the first two quarters
of 2021. The transition to a new design during this period results in an increased
risk of incorrectly estimating the development of monthly labour force figures
because, for example, real turning points as a result of the lockdown would
coincide with the discontinuities that are a result of the transition to the new
design. Therefore it was decided to continue data collection in the first wave
under the old desigmithe first two quarters of 2021. This eventually resulted in a
parallel run of nine months, with the limitation that the parallel run in the first two
guarters of 2021 is conducted without capi.

Based on these new conditions the transition plan was éelhpas follows. Data
collection under the old design in the first wave stopped in July 2021. For the
production of official monthly labour force figures from July 2021 on, the input
series for the first wave are based on the estimates observed under the ne

design from January 2021. Similar to the initial plan, the new design is gradually
phased in, in the follow up waves according to the rotating panel design of the LFS.
Thus for the second wave, the input series change from the old to the new design
in April 2021, the third wave in July 2021, etc. With the available parallel run of
nine months, the discontinuities as a result of the change over from the old design
with capi to the new design without capi can be estimated accurately. An
extended version othe time series model from Section 4.1, which will be detailed
below, is used during the third and fourth quarter of 2021 to produce official
monthly labour force figures at the level of the old design with a correction for the
loss of capi.

During thethird and fourth quarter of 2021 data in the first wave of the new
design are collected with capi. These data are used to estimate the effect for the
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loss of capi in the first wave under the new design. It is anticipated that in January
2022, sufficient dta are available to estimate the systematic effect that arise as a
result of the loss of capi in the first wave under the new design. This information is
used to make an adjustment in the estimated discontinuities that are a result of
the changeover fromthe old design with capi to the new design without capi,
observed with the aforementioned parallel run. In this way in January 2022
estimates for the discontinuities that are a result of the chaioger from the old
design with capi to the new design witlapi are obtained. In January 2022 the
official monthly labour force figures will published at the level of the new design
(with capi in the first wave).

To facilitate this transition plan, the time series model (1) is extended with an
additional componento model the discontinuities that are a result of the change
over to the new design. This extended model is defined as

« — 1 # T £ 3

The new component is defined similarly as the third and fourth component of
model (1) discussed in Section 4.1. Matrix

QOB R "A"A"AHR M | denotes a diagonal matrix with level
intervention variable% " that change from zero to one at the moment that the
survey in Wa}véﬂzhanges from the old to the new design during redesign. For

example, " switches from zero to one in January 2021 since this i§ the

moment that the new design is implemented in the fiveave. Similarly h

switghed from zero to one in April 20211,h in July 2021, etc. Furthermore,
r"H "H PKF PR B contain estimates for the discontinuities in the

five waves during the redesign. For the first Waver] is based on the parallel

run from October 2020 until June 2021. From January 2021 until June 2021 the
estimate for the discontinuity is equal to the monthly observed differences of the
two GREG estimates. For the months after the parallel rundibeontinuity in the
first wave is equal to the average over the nine monthly discontinuities observed
during the parallel run. Therefofe " s time dependent as in the case of the
previous two redesigns. These estimates are, similarly to the prevaslesigns,
treated in the time series model aspaiori known values. The discontinuities in
the four followrup waves are estimated with the time series model and assumed
to be constant in time.

For the publication of monthly labour force figures frontyJ2021 until December

2021} " contain the estimated discontinuities for the transition from the old
design with capi to the new design without capi. The input series of the first wave
contains from January 2021 the GREG estimates obtained withetwedesign
without capi respondents. Model (3) is applied to estimate monthly labour force
figures at the level of the old design (including capi).

For the publication of monthly labour force figures from January 2022 orh,
contain the estimated digmtinuities for the transition from the old design with
capi to the new design with capi. From this moment on, the input series of the first
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wave contains from January 2021 the GREG estimates obtained with the new
design with capi respondents. For the pmtiJanuary 2021 until June 2021, the
GREG estimates for the first wave are corrected for the loss of capi (see Section

4.3). Model (3) is applied to estimate monthly labour force figures at the level of
the new design (including capi).
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5. Results

As explaied in Section 4.2, the change over to the new design is extended from
January 2021 to July 2021. As a result the first wave is conducted in parallel for a
period of nine months, were data collection in the first two quarters of 2021 is
without capi. In Jyl 2021, discontinuities from the old design with capi to the new
design without capi in the first wave were calculated based on the parallel run
from October 2020 until June 2021. A correction is applied to the GREG estimates
under the old design for tharkt two quarters of 2021, which is basedfon in

the fifth component of the time series model (1), see Section 4.1 for details.
Results are presented in Table 4.1 for the unemployed labour force, Table 4.2 for
the employed labour force, and Table34or the total labour force. Results are
presented for the figures published at a monthly basis, i.e. the national level and
the six domains based on the classification of gender and age in three classes.

These estimates are used in Model (3) to idq,ntifh for the period from July
2021 to December 2021 to produce official monthly labour force figures at the

level of the old design. For the period January 2021 until June 2024, is equal

to the observed discontinuity for that particular mth. From June 2021, h

is equal to the average of the discontinuities over the nine months, specified in
the last column of Tables 4.1, 4.2 and 4.3. During July 2021 until December 2021,
the input series of the first are, from Januari 2021 e GREG estimates without
capi. The model uses the discontinuity estimates from Tables 4.1 until 4.3 to
account for the discontinuity from the old design with capi to the new design
without capi, to publish monthly labour force figures at the level of ¢ design.

Oct | Nov | Dec | Jan | Feb | March | April | May | June| Average
National| 96 | 105|62 | 191 | 90 | 167 97 |74 |92 |108
(38) | (39)  (39) | (40) | (46) | (38) (44) | (44) | (39) | (15)
M15-24 |16 |30 |-3 |38 |-18 | 46 19 126 |49 |23
(15)| (14) | 17) | (17) | (19) | (15) | (17) | (21)  (16) | (6)
Wi524 (35 |28 |0 31 |9 14 16 25 17 20
(16)| (15)| (16) | (16) | (17) | (16) | (17) | (19) | (16) | (6)
M25-44 | 22 | -5 27 | 7 48 | 4 -3 -17 |-20 | O

(17)| (18) | (20) | (17) | (23) | (16) | (20) | (18) (17) | (V)
W2544 | 5 12 43 |57 |27 |32 27 1 24 | 25
(19)| (17)| (16) | (18) | (18) | (18) | (17) | (20)  (17) | (V)
M45-74 | 6 15 |13 |35 |30 |31 11 |25 |21 |21
(14)| (18) | (15) | (15) | (21) | (14) | (15) | (14) (16) | (6)
W4574 |13 |24 |36 |24 |-5 |46 27 13 |1 20
(15)| (14) | (14) | (17) | (16) | (15) | (22) | (15) | (14) | (6)
Table 4.1: Discontinuities unemployed labdorce from old design with capi to
new design without capi with standard errors in brackets. Abbreviations: m: men,
w: women, numbers refer to age class.
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Oct | Nov | Dec | Jan | Feb | March | April | May | June| Average
National | 173 | 211 | 183 | 145 | 127 | 264 368 | 324 139 | 204
(76) | (84) | (88)| (83) | (88) (87) (91) | (94) | (98) | (33)
M15-24 |59 |92 | 113 |64 | 146 |51 91 |99 | -46 74
(29) | (30) | (31) | (30) | (32) | (29) (33) | (38) | (35) | (12)
w1524 | 78 |89 | 107 | 118 |83 | 127 104 | 112 |90 | 101
(27) | (28) | (30) | (29) | (31) | (30) (31) | (32) | (35) | (11)
M25-44 | -12 |42 |72 |50 |-33 | 80 101 |11 |15 |36
(27)| (33) | (31) | (29) | (32) | (30) (34) | (37) | (33) | (12)
W2544 |46 |20 |-56 |-42 | -5 |18 27 |15 |4 2

(34)| (36) | (38)| (35) | (39) | (35) (40) | (40) | (40) | (14)
M45-74 | 30 | -7 |-37 |-27 | -88 | -43 22 |-40 12 |-20
(44) | (48) | (46) | (46) | (49)  (51) (51) | (50) | (56) | (18)
w4574 | -29 | -25 | -16 | -18 |23 |31 22 | 127 | -28 |10
(42) | (50) | (51)| (46) | (51) | (46) (53) | (54) | (56) | (19)
Table 4.2: Discontinuities employed labour force from old design with capi to new
design without capivith standard errors in brackets. Abbreviations: m: men, w:
women, numbers refer to age class.

Oct | Nov | Dec | Jan | Feb | March | April | May | June| Average
National | 269 | 317 | 245 | 337 | 218 | 431 465 | 398 | 131 | 312
(73)| (82) | (87)| (80) | (87) (85) (91) | (91) | (96) | (32)
M15-24 | 75 | 123 | 110 | 102 K 128 | 97 110 | 125 | 3 97
(27) | (29) | (30) | (28) | (30) | (28) (31) | (35) | (33) | (11)
w1524 | 113 | 118 | 107 | 149 | 93 | 141 121 | 138 | 107 | 121
(25) | 27) | (29) | (27) | (29) | (28) (30) | (30) | (34) | (11)
M25-44 |10 |37 |44 |58 |15 |75 98 | -6 -5 36
(24) | (29) | (26) | (26) | (26) | (27) (30) | (34) | (30) | (11)
W2544 |51 |32 |-13 |14 |22 |51 54 16 20 27

(31) | (33) | (36)| (32) | (36) | (33) (38) | (37) | (38) | (13)
M45-74 | 36 | 8 -24 |8 -58 | -11 33 |-15 /133 |1

(43) | (47) | (46) | (46) | (48) (50) (50) | (50) | (55) | (18)
w4574 | -16 |-2 |21 |6 17 | 78 49 | 140 |-27 |30
(42) | (49) | (51) | (46) | (50) | (46) (54) | (53) | (55) | (19)
Table 4.3: Discontinuities total labour force from old design with capi to new
design without capi with standard errors in brackets. Abbreviations: m: men, w:
women, numbers refer to age class.

In the last two quarter of 2021 capi data collection was started up again. The data
collected in the first wave under the new design in the period October 2020 until
December 2020 and July 2021 until December 2021 are used to make an estimate
for the systenatic effect of the loss of capi. This is done by recalculating the
monthly labour force figures without capi respondents and subsequently calculate
the average over the difference between the monthly GREG estimates with and
without capi responses. A sirailcorrection is applied to the GREG estimates

under the old design, but this correction is based on in the fifth component

of the time series model (1). These differences are used to correct the

CBS | Discussion PapeNpvember2021 16



discontinuities in the parallel run during the ped January 2021 until June 2021,

to obtain discontinuity estimates that are the result of the change over from the

old design with capi to the new design with capi. Results are presented in Table 4.4
for the unemployed labour force, Table 4.5 for the enyg@d labour force and

Table 4.6 for the total labour force. The results in these tables are based on the
observations obtained until October 2021 and are therefore subject to revisions,
once the data of November and December become available.

The correctia for the loss of capi is very small, which can be seen if the
discontinuity estimates in Tables 4.1, 4.2 and 4.3 are compared with the estimates
in Tables 4.4, 4.5 and 4.6. This is in line with the results for the corrections for the
loss of capi respondes under the old design in the time series, i.e. inthe

fifth component of model (1) and (3), see Van den Brakel at al. (2021) for details.

From January 2022 on, monthly labour force figures are published at the level of
the new design. From thimoment on, the discontinuity estimates from Tables

4.4, 4.5 and 4.6 will be used in Model (3) to idethif)P . From this moment on,
the input series of the first are, from Januari 2021 on, the GREG estimates with
capi. It is understood that for thergt two quarters of 2021 an adjustment is
applied to correct for the loss of capi during this period. This is the similar
correction that is used for the loss of capi respondents under the new design in
the analysis of the parallel run described abovee fitodel use the discontinuity
estimates from Tables 4.4 until 4.4 to account for the discontinuity from the old
design with capi to the new design with capi, to publish monthly labour force
figures at the level of the new design.

Oct | Nov | Dec | Jan | Feb | March | April | May | June | Aver.
Nat. 83 |141 |52 |189 |86 | 163 93 70 |97 108
(36) | (39) | (39) | (40) | (46) | (38) (44) | (44) | (39) | (15)
M15-24 | 22 | 41 -4 40 -16 | 48 21 28 55 26
(15) | (15) | (17) | (A7) | (19) | (15) | (17) | (21) | (16) | (6)

W1524 |23 |33 |-4 |29 |7 |12 14 |23 |13 |16
(15) | (15) | (16) | (16) | (17) | (16) | (17) | (19) | (16) | (6)
M25-44 |19 |11 |-27 |8 49 | -3 -2 |-16 |-13 |3

(16) | (19) | (20) | (17) | (23) | (16) | (20) | (18) | (17) | (V)
W2544 | -4 20 |43 |54 |25 |30 25 -1 21 24
(17) | (A7) | (16) | (18) | (18) | (18) | (17) | (20) | (17) | (V)
M45-74 |13 |14 |11 |35 |30 |32 11 26 |18 21
(14) | (18) | (14) | (15) | (21) | (14) | (15) (14) | (15) | (6)
w4574 | 9 22 |33 |21 |-7 44 25 11 |2 18
(14) | (14) | (13) | (17) [ (16) | (15) [ (22) | (15) | (15) | (6)
Table 4.4: Discontinuities unemployed labour force from old design with capi to
new design with capwith standard errors in brackets. Abbreviations: m: men, w:
women, numbers refer to age class.
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Oct | Nov | Dec | Jan | Feb | March | April | May | June | Aver.
Nat. 171 | 112 | 164 | 115 |97 | 234 337 | 293 |-33 | 165
(75) | (83) | (88) | (83) | (88) | (87) (91) | (94) | (97) | (33)
M15-24 | 48 |64 |108 |50 | 132 | 372 77 85 -66 | 59
(29) | (30) | (32) | (30) | (32) | (29) (33) | (38) | (35) | (12)
w1524 |79 |76 |112 | 117 |83 | 126 104 | 112 | 92 100
(27) | (28) | (30) | (29) | (31) | (30) (31) | (32) | (35) | (112)
M25-44 | -10 |11 |54 |42 | -41 |71 93 3 11 | 24
(27) | (33) | (31) | (29) | (32) | (30) (34) | (37) | (33) | (12)
W2544 |28 | -7 -62 | -53 |-15 |8 17 5 -35 | -13
(33) | (36) | (38) | (35) | (39) | (35) (40) | (40) | (40) | (14)
M45-74 | 24 | -6 41 | -29 | -90 | -45 20 42 | 12 -22
(43) | (47) | (46) | (46) | (49) | (51) (51) | (50) | (56) | (18)
W4574 | 2 -25 | -8 -13 |27 | 36 27 131 | -24 |17
(42) | (50) | (50) | (46) | (51) | (46) (53) | (54) | (55) | (19)
Table 4.5: Discontinuities employed labour force from old design with capi to new
design with capi with standard errors in brackets. Abbreviations: m: men, w:
women, numbers refer to age class.

Oct | Nov | Dec | Jan | Feb | March | April | May | June | Aver.
Nat. 253 | 253 | 216 | 302 | 183 | 396 430 | 363 | 64 273
(73) | (82) | (87) | (80) | (87) | (85) (91) | (91) | (96) | (32)
M15-24 | 70 | 105 | 104 | 89 | 116 |85 91 112 | -11 |85
(26) | (29) | (30) | (28) | (30) | (28) (31) | (35) | (33) | (11)
W1524 | 102 | 108 | 108 | 146 | 90 | 138 117 | 135 | 105 | 117
(25) | (27) | (28) | (27) | (29) | (28) (30) | (30) | (34) | (11)
M25-44 | 9 21 27 51 8 68 91 -13 | -24 | 27
(23) | (29) | (27) | (26) | (26) | (27) (30) | (34) | (30) | (11)
w2544 |24 |13 |-19 |2 10 |38 41 3 -14 11
(31) | (33) | (36) | (32) | (36) | (33) (38) | (37) | (38) | (13)
M45-74 | 37 | 8 29 | 6 -60 | -13 31 -17 | 30 -1
(42) | (47) | (45) | (46) | (48) | (50) (50) | (50) | (55) | (18)
w4574 | 11 | -3 25 |8 20 |80 51 142 | -23 |35
(42) | (49) | (50) | (46) | (50) | (46) (54) | (53) | (54) | (19)
Table 4.6: Discontinuities total labour force from old design with tapew
design with capi with standard errors in. Abbreviations: m: men, w: women,
numbers refer to age class.

Estimates for the discontinuities for the follewp waves are obtained with the

time series model. Filtered estimates for the discontinuitieswave 2 and 3 for

the unemployed labour force at the national level are given in Figures 4.1 and 4.2
for the period from January 2021 until December 20RTan be seen that directly
after the change over to the new desi@gfpril 2021 for the second wavand July
2021 for the third wavejhe filtered estimates for the discontinuities are instable.
As a result the filtered estimates are substantially revised if a new observations
becomes available. For the second wave, it appears that the discontintiityate
tends tostabilizearound a value of 100,000. The size and direction of the
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discontinuity in the second wave is comparable with the discontinuity of the first
wave. The discontinuity of the third wave is somewhat smaller.

Similar plots are providgfor the discontinuity estimates in the second and third
wave of the employed labour force in Figures 4.3 and 4.4. The discontinuities have
the same direction as the discontinuity estimates in the first wave. The values are,
however, smaller. Similar intpretations hold for the discontinuity estimates for
the second and third wave of the total labour force, which are presented in Figures

4.5 and 4.6 respectively.

Discontinuity wave 2 unemployed labour force
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Figure 4.1: Kalman filter estimate discontinuity in wave 2 for the unemployed
labour forceat the national level with a 95% confidence interfralm January
2021 until December 2021

Discontinuity wave 3 unemployed labour force
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Figure 4.2: Kalman filter estimate discontinuity in wave 3 for the unemployed
labour force at the national level with a 95% confidence intefvah January

2021 until December 2021

CBS | Discussion PapeNpvember2021 19



Discontinuity wave 2 employed labour force
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Figure 4.3: Kalman filter estimate discontinuity in wave 2 for the employed labour
force at the national level with a 95% confidence intefvam January 2021 until

December 2021
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Figure 4.4: Kalmafilter estimate discontinuity in wave 3 for the employed labour
force at the national level with a 95% confidence intefvam January 2021 until

December 2021
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Figure 4.5: Kalman filter estimate discontinuity in wave 2 for the total lalbonee
at the national level with a 95% confidence interfraim January 2021 until

December 2021
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Discontinuity wave 3 total labour force
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Figure 4.6: Kalman filter estimate discontinuity in wave 3 for the total labour force
at the national level with a 95% confidence interfraim January @21 until
December 2021

Monthly estimates for trend and signal are now obtained with Model (3).
Estimates for trend and signal at the level of the old design (i.e. the survey process

that is used from 2012 until the end Qf 2020) are defined as f h i h

and the signalsas Y f h i " Estimates for trend and signal at the
level of the new design (i.e. the survey process that is used from January 2021) are

definedash | hoy by h and the signals as Y f A
rh

Figure 4.7 compares the filtered trend under the old and new design for the
unemployed labour force at the national level, together with the input series of
the five wavedor the period January 2003 until December 20Z2uring theperiod
2010 until the end of 2020, the trend under the old design is at the level of the
GREG series of the first wave (solid black line). The resign in 2010 resulted in a
positive discontinuity of about 50,000 for the unemployed labour force and an
additional small positive discontinuity as a result of the redesign in 2012.
Therefore the trend under the old design is higher than the input series during the
period 2003 until 2010. After the changwer to the new design in January 2021, a
large positive dicontinuity occurs in the GREG series of the first wave. It is clearly
visible in the Figure 4.7 that from this moment on, the trend under the old design
is smaller than the GREG series of the first wave. The trend under the new design,
however, is in linavith the level of the GREG series of the first wave for the period
after January 2021. The sudden increase of the unemployed labour force at the
beginning of 2020 is the result of the corona crisis. In order to give the model
sufficient flexibility to cafure this strong turning point, the variance of the trend
disturbance terms was temporarily increased by multiplying the maximum
likelihood estimate for the variance of the trend disturbance terms with a factor
larger than one, which value is determinedtside the model. This was necessary
to avoid temporal misspecification of the time series model. See Van den Brakel et
al. (2021) for more details.
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Figure 4.8 compares the standard errors of the filtered trends under the old and
new desigrfor the periodJanuary 2003 until December 2Q22uring the period

2003 until 2009 there is steady decrease of the standard error, which is the result
of accumulating information under the sample design used before 2010. The
turning point in 2009 is a result of a redumti of the monthly sample size. The
increased uncertainty between 2010 and 2011 is the result of the chamgeto a

new survey design. In this period the first set of level interventions is activated, i.e.
component in Model (3), which resulteth an increased uncertainty of the

level of the trend. In April 2011 the implementation of the first redesign was
finished. During the period 2011 until 2012 the standard errors gradually decrease,
which is the result of accumulating information underdisiurvey design. In 2012

the implementation of the second redesign starts. In this period the second set of
level interventions is activated, i.e. component in Model (3), which again
resulted in a substantial increase of the uncertainty of tneel of the trend. After
finalizing the implementation of the second redesign, there is a period of seven
years, were the standard error gradually decreases as a result of accumulating
information under the survey design that is used between 2012 and ZD2®.

strong peak in the standard errors in 2020 are the result of increasing the flexibility
of the trend model at the start of the corona crisis. In January 2021, the
implementation of the new design started, which implies that the third set of level
interventions is activated, i.e. component in Model (3). This again results in a
strong increase of the uncertainty of the level of the trend.

The same plots are provided for the employed labour force at the national level in
Figures 4.9 and 4.1(nd for the total labour force at the national level in Figures
4.11 and 4.12.

Filtered trend unemployed labour force national level
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Figure 4.7: Filtered trend under the old and new design with the five input series
of GREG estimates observed in the five waves of the panel for the unemployed
labourforce at the national levebr the period January 2003 until December 2021
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Standard error filtered trend unemployed labour force national level
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Figure 4.10: Standard errors filtered trend under the old and new design for the
unemployed labour force at the national levfer the period January 2003 until
December 2021
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Figure 4.9: Filtered trend under the old and new design with the five input series
of GREG estimates observed in the five waves of the panel for the employed
labour force at the national levébr the period January 2003 until December 2021
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Standard error filtered trend employed labour force national level
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Figue 4.12: Standard errors filtered trend under the old and new design for the
employed labour force at the national levielr the period January 2003 until
December 2021

Figure 4.11: Filtered trend under the old and new design with the five input series
of GREG estimates observed in the five waves of the panel for the total labour
force at the national levebr the period January 2003 until December 2021
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