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AƩriƟon and SelecƟvity of the NEPS StarƟng Cohorts: An Overview of the Past 8 Years

Abstract
This arƟcle documents the number of target persons parƟcipaƟng in the panel surveys of the
NaƟonal EducaƟonal Panel Study (NEPS) as well as the number of respondents who temporar-
ily dropout and of those leaving the panel (aƩriƟon). NEPS comprises panel surveys with six
mutually exclusive starƟng cohorts covering the complete life span. Sample sizes, numbers of
parƟcipants and temporary as well as final dropouts and parƟcipaƟon rates are reported in de-
tail for each wave and for subsamples, if applicable. Sample parƟculariƟes, such as the conver-
sion of temporary dropouts into final ones, are elaborated on. All figures presented are derived
from the corresponding ScienƟfic Use Files (SUFs) published by February 1, 2018. SelecƟvity
due to aƩriƟon (i.e., final dropouts) is studied. For this purpose, we examine how aƩriƟon dis-
torts the NEPS samples with respect to relevant design variables (such as straƟficaƟon criteria)
and panel member characterisƟcs (like sex and birth year). In detail, we study the panel status
of each panel member, that is being part of the panel or having dropped out finally, along all
of the panel waves with respect to starƟng cohort and populaƟon specific characterisƟcs. We
conclude this arƟcle with some recommendaƟons for dealing with the detected selecƟon bias
in staƟsƟcal analyses.
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1 IntroducƟon

This arƟcle documents the number of target persons parƟcipaƟng in the panel surveys of the
NaƟonal EducaƟonal Panel Study (NEPS) as well as the number of respondents who temporar-
ily dropout and of those leaving the panel (aƩriƟon). We introduce discrete Ɵme event history
models as proper means to study panel aƩriƟon and selecƟvity in NEPS. For this purpose, we
consider all of the six NEPS starƟng cohorts and their corresponding ScienƟfic Use Files (SUFs)
published by February 1st, 2018. NEPS is a naƟonwide study gathering informaƟon about the
educaƟonal trajectories of people residing in Germany. To cover the complete life span with
respect to significant educaƟonal transiƟons, it surveys target persons from six mutually exclu-
sive starƟng cohorts:

StarƟng Cohort 1 (SC1) children born between February and July 2012,

StarƟng Cohort 2 (SC2) children whose enrollment in school was expected in 2011 to
be in 2012,

StarƟng Cohort 3 (SC3) students in grade 5 in regular and special schools in school year
2010/11,

StarƟng Cohort 4 (SC4) students in grade 9 in regular and special schools in school year
2010/11,

StarƟng Cohort 5 (SC5) freshman in 2010/11 at universiƟes and universiƟes of applied
sciences,

StarƟng Cohort 6 (SC6) adults born between 1944 and 1986 living in Germany.

Detailed informaƟon on the objecƟves, the composiƟon, and the contents of NEPS is given
in Blossfeld, Roßbach, and von Maurice (2011). The populaƟon and the sampling design of
all starƟng cohorts is described in very detail in Würbach, Zinn, and Aßmann (2016) for the
SC1, Steinhauer, Zinn, Gaasch, and Goßmann (2016) for the SC2, Steinhauer and Zinn (2016a)
for the SC3, Steinhauer and Zinn (2016b) for the SC4, Zinn, Steinhauer, and Aßmann (2017)
for the SC5, and Hammon, Zinn, Aßmann, and Würbach (2016) for the SC6. Up to now, the
following SUFs have been released, see hƩps://www.neps-data.de/:

SC1: Waves 1 to 4 from 2012 to 2015 (SUF version 4.0.0),

SC2: Waves 1 to 6 from 2011 to 2015 (SUF version 6.0.0),

SC3: Waves 1 to 7 from 2010 to 2015 (SUF version 7.0.0),

SC4: Waves 1 to 9 from 2010 to 2015 (SUF version 9.1.0),

SC5: Waves 1 to 9 from 2010 to 2015 (SUF version 9.0.0),

SC6: Waves 1 to 7 from 2009 to 2016 (SUF version 8.0.0).

Taken together all of the SUFs comprise in total 72 studies. Table 1 gives an overview of all
of these studies inclusively (NEPS internal) study numbers, study Ɵme, survey periods, panel
waves, and survey mode. In each study, survey quesƟonnaires have been administered in one
of the following survey modes:
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• CATI: computer assisted telephone interview,

• CAPI: computer assisted personal interview,

• CAWI: computer assisted web interview,

• PAPI: paper and pencil interview.

Some studies allowed respondents to choose betweenmodi, while other studies assigned them
randomly. In few studies special groups of respondents where assigned to a parƟcular survey
mode to increase the likelihood of parƟcipaƟon. For example, SC6 panel members who could
not be interviewed on the phone (via CATI) were automaƟcally assigned to the CAPI mode.

Generally, target persons are surveyed in two different contexts, either in groups such as test
groups in schools or universiƟes or individually, for examplewhen interviewedon the telephone
or personally at home. Comprehensive details on this and the NEPS studies in general are given
at the web page of the NEPS data.1

Besides quesƟonnaires, NEPS also administers competence tests to gather informaƟon on the
development of knowledge, skills and other competencies relevant for educaƟonal processes
anddecisions. There are domain-general tests such as cogniƟve funcƟoning anddomain-specific
tests such competencies in mathemaƟcs and reading. In Table 1 waves with tests are marked
by a star. Note that target persons at younger ages, i.e. in SC1 and in SC2 from 2011 to 2013,
are tested but quesƟonnaires are answered by their parents. At later ages (i.e., in SC2, SC3 and
SC4), both, parents and target persons, are interviewed.

Table 1: AƩribuƟon of studies to starƟng cohorts and panel waves.

Wave Time Study Number Mode Period

StarƟng Cohort 1
1⋆ 6-8 months B04 CAPI 2012/13
2⋆ 16-17 months B05 CATI & CAPI 2013
3⋆ 25-27 months B91 CAPI 2014
4⋆ 37-39 months B100 CAPI 2015

StarƟng Cohort 2
1⋆ 4-5 years A12 PAPI 2011
2⋆ 5-6 years A13 PAPI 2012
3⋆ Grade 1 A14/A14A PAPI 2013
4⋆ Grade 2 A15/A15_L1 PAPI 2013/14
5⋆ Grade 3 A89 PAPI 2014/15
6⋆ Grade 4 A97/B103 PAPI 2015/16

StarƟng Cohort 3
1⋆ Grade 5 A28/A56/A63 PAPI 2010/11
2⋆ Grade 6 A29/A57 PAPI 2011/12
3⋆ Grade 7 A30/A30A/A58 PAPI 2012/13
4 Grade 8 A31, A59 PAPI 2013/14
5⋆ Grade 9 A94 PAPI 2014/15
1See hƩps://www.neps-data.de/en-us/datacenter/dataanddocumentaƟon.aspx.
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6 Grade 9 A98 PAPI 2015
7⋆ Grade 10 B106/A99 (CATI&CAWI)/PAPI 2015/16

StarƟng Cohort 4
1⋆ Grade 9 A46/A60/A67/A83/A86 PAPI 2010
2⋆ Grade 9 A47/A61/A68/A84/A87 PAPI 2011
3⋆ Grade 10 A48/A62/A69/A85/A88/B37 PAPI/CATI 2011/12
4 Grade 10 B38 CATI 2012
5⋆ Grade 11 A49/B39 PAPI/CATI 2012/13
6 Grade 11 B40 CATI 2013
7⋆ Grade 12 A50/B41 PAPI/CATI 2013/14
8 Grade 13 A96/B93 PAPI/CATI 2014/15
9 Grade 13 B109/B109_O (CATI/CAPI) & CAWI 2015

StarƟng Cohort 5
1⋆ 1st study year B52 CATI 2010/11
2 2nd study year B54 CAWI 2011
3 2nd study year B55 CATI 2012
4 3rd study year B56 CAWI 2012
5⋆ 3rd study year B59 CATI 2013
6 4th study year B58 CAWI 2013
7⋆ 4th study year B94 CATI 2014
8 5th study year B95 CAWI 2014
9 5th study year B111 CATI 2015

StarƟng Cohort 6
2 23-65 years B72 CATI/CAPI 2009/10
3⋆ 24-66 years B67 CAPI/CATI 2010/11
4 25-67 years B68 CATI/CAPI 2011/12
5⋆ 26-68 years B69 CAPI/CATI 2012/13
6 27-69 years B70 CATI/CAPI 2013/14
7⋆ 28-70 years B97 CAPI/CATI 2014/15
8 29-71 years B115 CATI/CAPI 2015/16
(i) Study numbers starƟng with ‘A’ mark studies conducted at schools while study numbers starƟng with ‘B’
indicate studies conducted via telephone interview, at home, or online. (ii) ⋆ marks waves with competence
tests. (iii) A forward slash separaƟng survey modes indicates that two modes were offered exclusively and a ‘&’
indicates that persons were interviewed by two modes (e.g. because of add-on studies).(iv) In SC1, parents are
interviewed about their children. (v) In the SC2 Waves 1 to 5, children are tested only and not interviewed.
(vi) In SC5, test rounds are assigned study numbers, namely B53 in Wave 1, B57 in Wave 5, and B90 in Wave 7.
(vii) SC6 starts with Wave 2 since one subsample of the SC6 builds upon the ALWA study
(cf. hƩp://fdz.iab.de/en/FDZ_Individual_Data/ALWA.aspx) which by design consƟtutes the first wave of SC6.

The remainder of this arƟcle is structured as follows: first, we detail the number of parƟcipants
and temporary as well as final dropouts along all of the panel waves and starƟng cohorts. Sec-
ond, we present the results of the selecƟvity analyses in which we study how aƩriƟon affects
the composiƟon of the NEPS samples. We conclude with some recommendaƟons for dealing
with the detected selecƟon bias in staƟsƟcal analyses.
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2 ParƟcipants, Dropouts, and AƩriƟon

NEPS surveys target persons togetherwith relevant context persons such as parents, educators,
and teachers, where it applies that is in at younger ages in SC1, SC2, SC3 and SC4. This arƟcle,
however, focuses on the target persons only. InformaƟon on context persons are provided
elsewhere, for example, at the web page of the NEPS data. In the subsequent, a target person
is considered to be a parƟcipant when that person has provided some informaƟon on him- or
herself during a study.2

IniƟally for each starƟng cohort a gross sample had been established comprising all of the units
drawn to be part of the panel survey. In SC1, SC5, and SC6 the whole gross sample has been
administered in Wave 1, and each of its members had been asked for panel consent during the
first wave. All respondents with posiƟve consent form the panel cohort of the corresponding
starƟng cohort at Wave 1. On the contrary, in SC2, SC3, and SC4 the panel consent had been
obtained before the first wave, thus, the sample administered in Wave 1 already consƟtuted
the panel sample. In other words, the people asked to parƟcipate in the first waves consƟtute
different samples: in SC1, SC5, SC6 the gross sample, and in SC2, SC3, SC4 the panel sample
at Wave 1. At the start of a specific wave, the panel sample of each starƟng cohort consists of
all individuals who iniƟally gave their panel consent and did not refuse further parƟcipaƟon, or
are defined as final dropout because of one of the following two reasons: (i) conƟnuous non-
parƟcipaƟon over a period of two years3 or (ii) a response code in a previous study defined to
be an aƩriƟon event. These response codes are:

• respondent refuses parƟcipaƟon in general / permanent deleƟon of address / withdraw
panel consent (for target person),

• death of target person,

• target person already surveyed,

• respondent refuses new address (for target person),

• target person cannot be surveyed / permanently sick or disabled,

• communicaƟon impossible / respondent does not speak enough German / no commu-
nicaƟon possible in one of the languages offered,

• respondent refuses parƟcipaƟon in general / permanent deleƟon of all of the data /with-
draw panel consent (for target person).

SomeƟmes not all of the members of the panel sample are administered in each panel wave.
There are two main reasons for this. First, quesƟonnaires or tests cannot be administered
because of missing contact informaƟon. This occurs mainly in highly mobile populaƟons such
as students graduaƟng from school and leaving home for further training or studying. Second,
by design only specific subgroups are considered in a wave, for example, only students of a
specific field. Persons who were administered in a study but did not parƟcipate and who are
not a final dropout are regarded as temporary dropout. Note that final dropouts can occur
2In SC1 and in SC2 Wave 1-4 this informaƟon stems from one parent. In SC2 Wave 1-4 also informaƟon on the
target provided by the teacher determines the child as parƟcipant.

3For reasons of panel stability and because of specific study interests, the rule was adapted from Ɵme to Ɵme,
i.e., not applied consistently in all studies and starƟng cohorts. More informaƟon on this can be found in the
study methods reports published together with the SUFs.
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within and between studies: within waves aƩriƟon results from an accordant response code,
and between waves aƩriƟon arises because of acƟve refusal or conƟnuous non-parƟcipaƟon
over a period of two years. 3

Subsequently, the disƟnct panel samples of NEPS are described, broken down by starƟng co-
hort, panel wave, administered sample, number of parƟcipants and temporary dropouts as
well as final dropouts within and between waves. In, SC2-SC6 sampling parƟculariƟes allow for
the derivaƟon of design specific subsamples which are considered in our presentaƟon. These
are:

StarƟng Cohort 2
K1_AUG The augmentaƟon sample of Wave 3. These children were surveyed and

tested in the Grades 1 to 4 (Waves 3-6) in elementary schools, but were
not surveyed or tested in Kindergarten insƟtuƟons in Waves 1 and 2.

KIGA_IND The group of Kindergarten children, who were tested only in Kindergarten
in Waves 1 and 2. These children did not move to an elementary school
sampled in advance and parƟcipaƟng. While the children are temporary
dropouts by design unƟl Wave 6 the parents were sƟll asked for parƟcipa-
Ɵon. In Wave 6 these children are surveyed and tested again (at home).

KIGA_PANEL The group of Kindergarten children being surveyed and tested in Kinder-
garten inWaves 1 and 2 and transiƟoned to elementary schools sampled in
advance and parƟcipaƟng. In Wave 3 they have been surveyed and tested
together with the children of subsample K1_AUG in the Grades 1 to 4.

StarƟng Cohort 3
G7_AUG The augmentaƟon sample of Wave 3. These children were surveyed and

tested in the Grades 7 to 10 (Waves 3-6) in school or at home when they
have leŌ school or the school withdrew parƟcipaƟon consent for NEPS.
They were not surveyed or tested in Grade 5 or Grade 6 (Waves 1 and 2).

G5 The original panel sample. These children were surveyed and tested in the
Grades 5 to 10 (Waves 1-6) in school or at homewhen they have leŌ school
or the school withdrew parƟcipaƟon consent for NEPS.

StarƟng Cohort 4 (Waves 3 to 8)4
ACA All students educated at a secondary school.
VOC All students and persons in vocaƟonal training or in the German transiƟon

system.

StarƟng Cohort 55
TEA Freshman students studying for a teacher degree.
UNI Freshman students at universiƟes without TEA.
AUN Freshman students at universiƟes of applied sciences without TEA.
PR Freshman students at private universiƟes.

4Beware that in SC4Wave 1-2 all of the students are surveyed and tested in school, thus in the academic context.
At first in Wave 3, students leŌ secondary school to start vocaƟonal training or to enter the German transiƟon
system. InWave 9, all SC4 panelmembers have leŌ secondary school, yielding a sample of persons all surveyed
and tested individually.

5The subsamples of the SC5 are made up by its explicit strata.

NEPS Survey Paper No. 34, 2018 Page 7



Zinn, Würbach, Steinhauer, & Hammon

StarƟng Cohort 6
ALWA Persons from the ALWA sample who agreed to parƟcipate in NEPS.
NEPS1 Persons born in the years 1944-86 who gave panel consent during NEPS

Wave 1.
NEPS3 The augmentaƟon sample of NEPS Wave 3 comprising persons born in the

years 1944-86 who agreed to parƟcipate in NEPS.

The sample of SC2 consists of three subsamples:

K1_AUG The augmentaƟon sample of Wave 3. These children were survey and tested
in the Grades 1 to 4 (Waves 3-6) in elementary schools, but were not surveyed
or tested in Kindergarten insƟtuƟons in Wave 1 and Wave 2.

KIGA_IND The group of Kindergarten children, who were only tested in Kindergartens
in Wave 1 and Wave 2. They are temporary dropouts by design unƟl Wave 6,
when they are surveyed and tested again (at home).

KIGA_PANEL The group of Kindergarten children, who were surveyed and tested in Kinder-
gartens in Wave 1 and Wave 2 and transiƟon to elementary schools surveyed
in Wave 3. There they have been surveyed and tested together with the
children of subsample K1_AUG in the Graded 1 to 4.

The sample of SC3 is made up by two subsamples:

K7_AUG The augmentaƟon sample of Wave 3. These children were surveyed and tested
in the Grades 7 to 10 (Waves 3-6) in school or at home when they have leŌ school
or the school withdrew parƟcipaƟon consent for NEPS. They were not surveyed or
tested in Grade 5 or Grade 6 (Waves 1 and 2).

K5 The original panel sample. These children were surveyed and tested in the Grades
5 to 10 (Waves 1-6) in school or at home when they have leŌ school or the school
withdrew parƟcipaƟon consent for NEPS.

In the Waves 3 to 8 the sample of SC4 can be composed into two disƟnct groups of persons

ACA All students educated at a secondary school.
VOC All students and persons in vocaƟonal training or in the German transiƟon system.

In the Waves 1 and 2 this decomposiƟon of the SC4 sample does not apply since all of the
students are surveyed and tested in school (namely in Grade 9), thus in the academic context.
At Wave 9 all members of the SC4 have leŌ the school context, yielding a sample of persons all
surveyed and tested individually (i.e., at home, via telephone, or web-based). The sample of
SC5 can be disaggregated into four subsamples made up by its explicit strata

TEA Freshman students studying for a teacher degree.
UNI Freshman students at universiƟes of applied sciences without LA.
AUN Freshman students at universiƟes of applied sciences without LA.
PR Freshman students at private universiƟes.

Finally, the SC6 sample consists of

ALWA Persons from the ALWA sample who agreed to parƟcipate in NEPS.
NEPS1 Persons born in the years 1944-86 who gave panel consent during Wave 1.
NEPS3 The augmentaƟon sample of Wave 4 comprising persons born in the years 1944-88

who agreed to parƟcipate in NEPS.
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The figures of SC1 and SC2 are given in the Tables 3 and 4. The Tables 5 and 6 summarize
the numbers of SC3 and SC4, and the Tables 7 and 8 present the numbers of SC5 and SC6.
ParƟcipaƟon rates are calculated as the raƟo between the size of the administrated sample
and the number of parƟcipants. The Figures 1 to 6 illustrate the panel progress of all starƟng
cohorts graphically.

2.1 StarƟng Cohort 1

The NEPS SC1 (Newborns) started with a gross sample size of 8483 persons (cp. Table 3). In
Wave 1, 3481 interviews could be realized corresponding to a parƟcipaƟon rate of 41.0%. The
panel cohort reduced to 3431 (parƟcipaƟon rate 40.4%) since 42 parƟcipants gave no panel
consent in Wave 1, and 8 parƟcipants withdrew their panel consent before Wave 2. The num-
bers of Wave 2 are reported separately for CATI and CAPI mode. In the parent interview (CATI)
we recorded 2849 respondents, the corresponding parƟcipaƟon rate is 83.0%. AddiƟonally,
direct measurements and another parent interview were applied to a random subsample of
the SC1 panel cohort in Wave 2. In total, 1893 persons were asked for parƟcipaƟon and 1510
cases could finally be realized corresponding to a parƟcipaƟon rate of 79.8%.
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final dropout

Figure 1: Size of Panel Cohort SC1 along Waves.

Among the 2616 realized interviews inWave 3, 2609 are valid (parƟcipaƟon rate 79.5%). Seven
interviews are considered invalid due to technical problems during the survey. InWave 4, 2480
interviews were realized, but two interviews had been conducted from interviewers without
approval for execuƟon. The data from these two interviews were regarded as not exploitable
and thus regarded as temporary dropouts. The corresponding parƟcipaƟon rate is 78.8%. Due
to conƟnuous non-parƟcipaƟon over a period of two years 143 of the 541 temporary dropouts
are converted to final dropouts between Waves 4 and 5. Figure 1 displays these numbers,
where the height of each bar gives the iniƟal number of targets with valid panel consent.
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We see that the amount of temporary dropouts remains stable across the panel waveswhereas
the number of final dropouts is adding up, of course.

2.2 StarƟng Cohort 2

The NEPS SC2 (Kindergarten) started in 2010with a panel cohort comprising 3007 Kindergarten
children whose school enrollment was expected to be in the school year 2012/13 (cp. Table 2).
In the firstwave, 2949 Kindergarten children parƟcipated togetherwith their parent. The corre-
sponding parƟcipaƟon rate is 98.1%. Wave 2 consists of 2727 parƟcipants yielding an idenƟcal
parƟcipaƟon rate as in Wave 1.
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Figure 2: Size of Panel Cohort SC2 along Waves.

In Wave 3 in the school year 2012/13, an augmentaƟon sample of Grade 1 students (K1_AUG)
was drawn and asked for parƟcipaƟon. This augmentaƟon sample is related to the sample of
Kindergarten children by the elementary schools to which they pass. The augmentaƟon gross
sample contains 19205 students. In total, 6917 students provided panel consent and are fol-
lowed up through their Ɵme in elementary school and beyond. A small proporƟon of these
students consƟtutes the Kindergarten children who have already been surveyed inWave 1 and
2 (576 students in KIGA_PANEL). Among the sample with panel consent, 6733 parƟcipated in
the survey and tesƟng of Wave 3 corresponding to a parƟcipaƟon rate of 97.3%. Kindergarten
children who did not pass to a NEPS school6 are assigned to the field of individual retracking
(KIGA_IND). By design, they are not interviewed and tested unƟl Wave 6 when they are sup-
posed to be in Grade 4. Accordingly, fromWave 3 up to Wave 5 they are defined as temporary
dropouts. Among the 6340 realized interviews in Wave 4 (parƟcipaƟon rate is 96.1%), 5801
cases belong to K1_AUG and 539 cases to KIGA_PANEL. In Wave 5, 5799 interviews were real-
ized, 5296 cases in the K1_AUG subsample and 503 in the subsample KIGA_PANEL.

6A NEPS school provided consent for parƟcipaƟng in NEPS, i.e., here students could be survey and tested in their
school context.
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The overall parƟcipaƟon rate in Wave 5 is 94.1%. All students are asked for parƟcipaƟon in
Wave 6, including those from subsample KIGA_IND. In sum, 6943 students are tested and sur-
veyed yielding a parƟcipaƟon rate of 81.8%. Among these, 5462 students belong to the K1_AUG
subsample, 483 to the KIGA_PANEL subsample, and 998 students are part of the subsample
KIGA_IND. The number of final dropouts in Wave 6 is far higher for KIGA_IND as compared to
the other two subsamples. This might be due to the fact that this parƟcular subsample was
not surveyed for three years. The KIGA_IND subsample was tested and surveyed individually
in Wave 6. In contrast, students of K1_AUG and KIGA_PANEL are tested and surveyed their
insƟtuƟonal context. We see a considerable decrease in the panel cohort size when the school
context was leŌ in Wave 7 and all students together with their parents were tested and sur-
veyed individually. In each subsample, the increase in the final dropouts between the Waves 6
and 7 is very high. This issue is mainly aƩributable to the summaƟon of all parent withdrawals
of the previous studies. UnƟl Wave 6 the affected target persons could be surveyed and tested
in spite of parental withdrawal. However, in Wave 7 all students transiƟoned to the individual
field, i.e. quesƟonnaires and tests are passed at home. That is, in case of an exisƟng parent
withdrawal, surveying have had to be abandoned. As a result 526 target persons have had to
be excluded from the panel sample though they were sƟll willing to parƟcipate. Figure 2 vi-
sualizes these numbers, where the height of each bar gives the iniƟal number of targets with
valid panel consent..

2.3 StarƟng Cohort 3

The SC3 panel cohort (Grade 5) comprises the two subsamples G5 and G7_AUG. The G5 sub-
sample has been established in 2010. Its gross sample consist of 11563 Grade 5 students. Two
years later, in 2012, the SC3 sample was enriched by the G7_AUG augmentaƟon sample. For
this purpose, 3944 Grade 7 students had been drawn and asked for parƟcipaƟng in NEPS.
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Figure 3: Size of Panel Cohort SC3 along Waves.
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In sum, 6112 students (i.e., 52.9%) of the G5 gross sample and 2205 students of the G7_AUG
gross sample (i.e., 55.9%) provided valid panel consent. Table 5 details the SC3 panel progress,
separately for the two samples G5 and G7_AUG. Its third column gives the panel cohort size
at the beginning of each wave. The columns four and five show the number of students who
had been administered an interview and those who had not. Then, in the columns six to nine
the number of parƟcipants, temporary, and final dropouts at the end of each wave are given.
The last column contains the number of students acƟvely refusing further parƟcipaƟon in the
SC3 panel study. The basically same informaƟon is provided by Figure 3, where the height of
each bar gives the iniƟal number of students with valid panel consent. From both, Table 5 and
Figure 3, the large number of students finally dropping out aŌer Wave 4 is noƟceable. This is
because 578 students in special-need schools were dismissed from the panel.

2.4 StarƟng Cohort 4

The gross sample of the SC4 (Grade 9) consists of 26868 students. Of these, 16425 students
(61.1%) provided valid panel consent. Table 6 gives details on the SC4 panel progress separated
by its two subsamples ACA (academic track) and VOC (vocaƟonal track). The table provides the
panel cohort size at the beginning of each wave together with the number of students who
had been administered and those who had not. For students who had been administered the
following columns give the corresponding status (parƟcipant, temporary, and final drop out) at
the end of each wave. The last column gives the number of students acƟvely refusing further
parƟcipaƟon in the panel study.

Figure 4 displays the numbers of table 6 graphically. Note that the height of each bar gives the
iniƟal number of students with valid panel consent. In the Waves 1 and 2, all students are in
ACA. From Wave 3 to Wave 8 the students in the academic track (ACA) are located at top of
the graphic, whereas the students in the vocaƟonal track (VOC) are shown at the boƩom of the
graphic. Over Ɵme, more and more students leave school for vocaƟonal educaƟon.
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Figure 4: Size of Panel Cohort SC4 along Waves.
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Hence, the number of students in the top part (ACA) declines, whereas the number of students
in the boƩompart (VOC) increases. InWave 9 all students have leŌ school and thus disƟnguish-
ing ACA and VOC is not any longer necessary. From both, Table 6 and Figure 4, some numbers
are noƟceable. First, in Wave 4 and Wave 6 the majority of students had not been adminis-
tered. This is because these two waves were targeted only at students in the vocaƟonal track
who had parƟcipated in the previous wave (Wave 3 and Wave 5) to keep in touch. Second, in
Wave 8 a large number of students had not been administered. These aremainly students from
special-need schools, for whom further financing was unclear. However, starƟng from Wave 9
financing was secured again and the majority of these students reparƟcipated. The large num-
ber of final dropouts aŌer Waves 8 and 9 is caused by converƟng temporary dropouts to final
ones because of conƟnuous nonparƟcipaƟon over a period of two years. Due to this, 1396 stu-
dents were defined as final dropouts and removed from the panel sample aŌer Wave 8, and
another 1246 students aŌer Wave 9.

2.5 StarƟng Cohort 5

For SC5 (First-Year Students), in total 31082 freshmen with valid contact informaƟon could be
recruited at private and public universiƟes and universiƟes of applied science. These consƟ-
tute the SC5 gross sample. From these, 17910 persons took part in Wave 1 and gave their
panel consent. This corresponds to 57.6% of the administered cases and is the panel cohort of
SC5. The remaining cases are ascribed to the final dropouts of Wave 1. Table 7 details the SC5
panel progress separated by its four subsamples TEA (freshman studying for a teacher degree),
UNI (freshman at universiƟes without TEA), AUN (freshman at universiƟes of applied sciences
without TEA), and PR (freshman at private universiƟes). In the Wave 1 competence tests, only
one third (33.2%) of the panel cohort took part. In the Waves 2-9, parƟcipaƟon rates fluctuate
between 58.8% and 73.5%. We find that the parƟcipaƟon rates in the CAWIs (Waves 4, 6, and
8) is generally lower than those in the CATIs conducted earlier in the same year (Waves 3, 5,
and 7).
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Figure 5: Size of Panel Cohort SC5 along Waves.
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In Wave 7, the oversampling part of the TEA subsample has not been administered (i.e., 15.9%
of the Wave 7 panel sample) because at this Ɵme its further financing was not secured. How-
ever, it was again starƟng with Wave 8. In Wave 7, for the first Ɵme study members are consid-
ered as final dropouts because of conƟnuous nonparƟcipaƟon over a period longer than two
years. As a consequence, the proporƟon of people dropping out from the sample (betweens
theWaves 7 and 8) is noƟceably higher than in the waves before. Because of the same reason,
aŌer Wave 9 a large proporƟon of temporary dropouts was declared to be final dropouts. In
the Waves 1, 5, and 7 competence tests took place. The Wave 7 competence test was only
administered to a parƟcular subgroup of the panel cohort, namely to 600 business administra-
Ɵon students. Compared to the parƟcipaƟon in the Wave 5 tesƟng (50.6% of the administered
cases), parƟcipaƟon in the Wave 7 tesƟng was high, i.e. 74.3% of the administered cases. In
Wave 9, five years aŌer study start, most students graduated and/or leŌ university. Thus, their
propensity to take (further) part in a student sample likely declines. Figure 5 displays the num-
bers of table 7 graphically. Note that the height of each bar gives the iniƟal number of students
with valid panel consent, that is, the 17910 students who took part in Wave 1 and gave their
panel consent.

2.6 StarƟng Cohort 6

The sample of the SC6 (Adults) consists of three subsamples: the parƟcipants of theALWA study
who agreed to conƟnue to parƟcipate in NEPS (ALWA), the newly drawn individuals of the first
NEPS wave (NEPS1)7 and the individuals of the refreshment sample in the third wave of the
NEPS (NEPS3). Table 8 details the SC6panel progress separatedby its subsamples ALWA,NEPS1,
and NEPS3. The column ”Not administered“ involves individuals who did not acƟvely withdraw
their panel consent, but who could not be contacted anymore (e.g., because of missing valid
contact informaƟon).
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Figure 6: Size of Panel Cohort SC6 along Waves.

7In the SUF, the first NEPS wave is denoted as Wave 2.
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Because of convenience, these cases were completely excluded from the panel.8 The column
”Administered“ contains for the Waves 2 and 4 the gross sample sizes of the newly drawn indi-
viduals of the subsamples NEPS1 and NEPS3.9 In total, 11649 individuals parƟcipated in Wave
2 and gave their panel consent. This corresponds to 43.1% of the administered cases. In Wave
2, 1927 members of the ALWA sample dropouts out temporarily. From these, 833 individuals
were readministered in Wave 3 and 283 reparƟcipated. These cases (i.e., N=283), combined
with the parƟcipants of Wave 2, consƟtute the panel sample of SC6. In Wave 3, 76.4% of the
administered cases parƟcipated in the interview. In Wave 4, the iniƟal panel sample was aug-
mented by a refreshment sample of 17111 persons. From the drawn gross sample, 30.4%
parƟcipated in the panel study and gave panel consent. We see that the ALWA members are
more likely to parƟcipate in the survey than the individuals from the two other NEPS samples.
In parƟcular, the NEPS3 subsample shows a strong decline in parƟcipaƟon rates: In the latest
Wave 8 only 77.5% of the administered persons agreed to parƟcipate, compared to 85.1% in
the ALWA sample. Figure 6 illustrates the SC6 panel progress. It is obvious that the tempo-
rary dropouts decline more and more as Ɵme went by since at laƩer waves the panel consists
mainly of people who are willing to further parƟcipate.

3 SelecƟvity Analyses

Non-random aƩriƟon across all of the panel waves is a common issue in non-mandatory panel
surveys. It does not pose a problem as long as it is accounted for in staƟsƟcal inference. Oth-
erwise, biased results might lead to erroneous research conclusions. In NEPS, selecƟvity (on
the level of the respondent) arises at two disƟnct stages: in the iniƟal sample due to unit-
nonresponse in the gross sample (yielding the panel samples at Wave 1) and due to wave non-
response. Unit-nonresponse in the gross sample is usually handled by weighted analysis using
non-response adjusted design weights or by including relevant design variables into the focal
model of the substanƟve research quesƟon. Non-response adjusted design weights are part
of the SUFs (in theWeights file) and the design variables are described in detail in the sample
documentaƟon. For further informaƟon see Würbach et al. (2016) for the SC1, Steinhauer et
al. (2016) for the SC2, Steinhauer and Zinn (2016a) for the SC3, Steinhauer and Zinn (2016b) for
the SC4, Zinn et al. (2017) for the SC5, and Hammon et al. (2016) for the SC6. In a second step,
aƩriƟon along the panel waves has to be studied and individuals with higher dropout propen-
siƟes to be revealed. This informaƟon can then be used to correct for non-random selecƟon
processes in staƟsƟcal analysis. Corresponding approaches are described in SecƟon 4.

The main issue to start with is the examinaƟon of the aƩriƟon processes present in the NEPS
StarƟng Cohorts 1 to 6. Concretely, we explore how aƩriƟon (final dropouts) distorts the NEPS
panel sampleswith respect to relevant design variables (such as straƟficaƟon criteria) and panel
member characterisƟcs (like sex and birth year). For this purpose, we study the panel status
of each panel member–being part of the panel sample vs. final dropout–across all of the panel
waves with respect to starƟng cohort and target populaƟon specific characterisƟcs. For consis-
tency reasons, we consider some variables in each of themodels (corresponding to the disƟnct
starƟng cohorts). Each model comprises the region where a person is surveyed (Eastern Ger-
many inclusively Berlin vs. Western Germany), her/his gender (female vs. male), the year of
8These cases are not subsumed under the final dropouts.
9For the remaining waves, this column reports all panel members who were asked for an interview and/or for
parƟcipaƟng in competence tests.
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birth, the migraƟon background (target person and/or one of her/his parents are born abroad
vs. otherwise)10, and the CASMIN of the father and/or the mother (elementary, secondary,
and higher level of educaƟon according to length of educaƟonal experiences).11 If the percent-
age of missing values in a variable exceeds 5%, we specify a missing category for this variable,
otherwise missing values are imputed.12

We use discrete Ɵme event history models (see, e.g., Hougaard, 2000; Kalbfleisch & PrenƟce,
2002) to capture the dynamic nature of the aƩriƟon process. Discrete Ɵme event history mod-
els are perfectly suited to this kind of problem. At each panel wave, relevant variables are
regressed on wether aƩriƟon was observed for a panel member or not. Proceeding this way,
the impact of Ɵme and individual characterisƟcs are considered simultaneously when model-
ing propensiƟes for final dropouts. All models are specified as proporƟonal hazards model, so
called Cox models named according to their inventor (Cox, 1972). Hence, in our models the
unique effect of a unit increase in a covariate is assumed to be mulƟplicaƟve with respect to
the aƩriƟon propensity. To preserve the proporƟonal hazard property–as required by the Cox
model–we specify our models as generalized linear models with a cloglog link funcƟon.13 All
models across all starƟng cohorts are esƟmated using the glm funcƟon of the staƟsƟcal soŌ-
ware R (R Core Team, 2017), see for example Broström (2012). Again, each of the starƟng
cohorts is analyzed and described in very detail separately.

3.1 StarƟng Cohort 1

The SC1 panel sample consists of four waves with surveys in an interval of approximately one
year covering the Ɵme period 2012 to 2015. StarƟng from a gross sample of 8483 targets, 3481
individuals responded in Wave 1. The corresponding logit model with the propensiƟes for par-
ƟcipaƟon is given in Würbach et al. (2016, Chap. 4.1). This model contains only a restricted set
of explaining variables owing to the fact that very limited informaƟon was available in advance
from the registraƟon offices (asked for providing informaƟon on the target populaƟon). These
are mainly characterisƟcs of the newborns used for sampling. AddiƟonal informaƟon from the
history of contacts was included. That is, the number of contact aƩempts was used to control
for accessibility. This model indicates onlymodest selecƟvity of the parƟcipants with respect to
the gross sample. Respondents with non-German ciƟzenship show a slightly lower propensity
for parƟcipaƟon than respondents with German ciƟzenship.

Table 9 documents the results of the selecƟvity analysis regarding the latest published SUF for
the SC1 (Waves 1 to 4). The figures are reported in reference to the panel sample of the SC1 at
start (N=3431). In the SC1 the target populaƟon are newborns but the respondents are their
legal guardians. It is possible that the contact person changes between twowaves, for example,
in the first two waves we got all informaƟon from the mother and in the last two waves the
father parƟcipated and gave informaƟon (both with panel consent). If there was no change of
the contact person, all relevant child and parent data was carried over from previous CATI.

10This characterisƟc is quanƟfied by the generaƟon status variable provided by the NEPS, see Olczyk, Will, and
Kristen (2014).

11Further informaƟon on the CASMIN classificaƟon is given in, for example, Brauns and Steinmann (1997).
12ImputaƟon was done by mulƟvariate imputaƟon by chained equaƟon with one repeƟƟon step. We used the R

packagemice fot this to do, see van Buuren and Groothuis-Oudshoorn (2011).
13It can be shown that there is a direct relaƟonship between the Cox model and a binary dependent variable

model with a cloglog link funcƟon, see for example Beck (2008).
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Table 9: SelecƟvity Analysis for the SC1 Panel Sample along Waves 1-4.

Variable Reference category Hazard RaƟo p-Value

Gender (P) female
male 0.828 0.581

Year of Birth (P) <1976
1976-1980 1.044 0.800
1981-1985 0.967 0.822
>1985 0.891 0.447

Month of Birth (T) February
March 0.986 0.924
April 0.910 0.558
May 0.682 0.018
June / July 1.093 0.552

Region Eastern Germany
Western Germany 0.800 0.089

BIK <50,000 inhabitants
50,000 up to 500,000 1.079 0.609
> 500,000 inhabitants 0.983 0.909

CASMIN (P) 1a, 1b, 2b
1c, 2a 0.864 0.331
2c 0.655 0.006
3a, 3b 0.431 <0.001
no informaƟon 0.488 0.253

Employment Status (P) employed
not employed 3.859 <0.001
no informaƟon 0.726 0.729

MigraƟon Background (P) no
yes 1.571 <0.001
Family Status married / life partnership
divorced / widowed 0.893 0.705
single 1.084 0.517
no informaƟon 11.411 <0.001

Numbers of Children in Household 1 child
2 children 0.812 0.066
3 children 0.937 0.691
4 children or more 0.643 0.120

N 3431
Notes: Dependent variable is aƩriƟon (yes or no). (P) parent informaƟon, (T) target informaƟon.
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In case of change, usually the parent data was obtained from the new respondent and thus
being updated. This updated informaƟon is used for modeling. The remaining missing values
are imputed as menƟoned above. We considered the residenƟal community size, the employ-
ment status and the family status of the reporƟng parent as well as the number of children
in the household as relevant variables to model aƩriƟon in SC1. All covariates included were
regarded as Ɵme invariant, because changes–if at all–are only modest.
In detail, Table 9 reports the hazard raƟos for aƩriƟon across all of the four waves observed so
far. The results show a significant increase in the propensity to drop out from the panel sam-
ple when the respondent is currently unemployed or has a migraƟon background (generaƟon
status lower than three) compared to their reference categories. Moreover, respondents with
a higher level of educaƟon have a remarkably lower propensity to be a final dropout. Opposed
to respondents with school leaving cerƟficate lower or equal to secondary educaƟon without
vocaƟonal training (reference category), respondents of the groups higher educaƟon entrance
qualificaƟon (with or without vocaƟonal training) as well as respondents with university degree
or a technical college qualificaƟon are significantly more willing to parƟcipate. Regarding the
household and family structure two further outcomes emerge. Missing informaƟon for family
status is strongly associated with aƩriƟon. In addiƟon, we see a tendency for large families to
be more willing to parƟcipate. That is, having two or more children in the household increases
the propensity to stay in the panel sample, though not being significant. The Ɵme effects were
highly significant, indicaƟng significant aƩriƟon at all of the waves following Wave 1.

3.2 StarƟng Cohort 2

The SC2 panel sample consists of six waves with one survey every year covering the Ɵme pe-
riod 2011 to 2016. In Wave 1 the SC2 panel sample contains 3007 children from kindergarten.
Compared to the gross sample (N=4515), the panel sample has a lower proporƟon of children
not speaking German at home. Furthermore, the panel sample comprises a lower proporƟon
of children raised by a single parent opposed to children being raised by both parents. The cor-
responding logit model with the propensiƟes for parƟcipaƟon is given in Steinhauer, Aßmann,
Zinn, Goßmann, and Rässler (2015, Chap. 3.1).
The panel sample of the augmentaƟon subsample K1_AUG (N=6341) reveals only minor selec-
Ɵvity of parƟcipaƟng school children compared to the gross sample (N=16784). We found that
the proporƟon of children being earlier enrolled for school is slightly lower than in the gross
sample, see Steinhauer et al. (2016, Chap. 3.2). Again, the set of variables used for analyzing
selecƟvity between the gross and net sample is naturally restricted to the sampling informa-
Ɵon (because no other informaƟon was available in advance). Please note, that no general
statements can be made regarding the selecƟvity apart from this.
Table 10 documents the results of the selecƟvity analysis regarding the latest published SC2
SUF (Waves 1 to 6), in which all subsamples (KIGA_IND, KIGA_PANEL, K1_AUG) were tested and
surveyed again. The figures are reported in reference to the SC2 panel samples at start (N=9336
in total) but separately for each of the three subsamples. The number of explaining variables
differs between the subsamples. For the children of the augmentaƟon subsample (K1_AUG)
a lot of informaƟon from the target as well as the school context is available. We considered
the level of urbanizaƟon, the funding of the school, the Ɵme of enrollment for school as well
as the presence of special educaƟonal needs as relevant variables to model aƩriƟon in the SC2
subsample K1_AUG.
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Similarmanifold informaƟon is available for the school children from the subsample KIGA_PANEL.
However, due to the small overall sample size (N=576) and the resulƟng small case numbers
in single cells, some variables were intenƟonally excluded when modeling aƩriƟon for the
KIGA_PANEL to increase efficiency. Concretely, this applies to the funding of the school, the
level of urbanizaƟon, the school enrollment, the special educaƟonal needs as well as the mi-
graƟon background of the parent. When modelling aƩriƟon propensiƟes in the KIGA_IND sub-
sample, we added to the variables described in the introducƟon of this secƟon the urbanizaƟon
level. All covariates included were regarded as Ɵme invariant, because changes–if at all–are
only modest.

Table 10 reports the hazard raƟos for aƩriƟon across all six waves observed so far (i.e., Waves
3 to 6 for K1_AUG, respecƟvely) in detail. In all three subsamples targets whose parents have
a higher level of educaƟon show a remarkably lower propensity to be a final dropout, though,
not being significant. Opposed to targets of parents with school leaving cerƟficate lower or
equal to secondary educaƟon without vocaƟonal training (reference category), having parents
of the groups higher educaƟon entrance qualificaƟon (with or without vocaƟonal training) as
well as having parents with university degree or a technical college qualificaƟon significantly
increases willingness of the target to parƟcipate.

In the KIGA_PANEL subsample the propensity to drop out from the panel sample is significantly
decreased for targets living in semi-urban areas opposed to those living in a rural area. For
the KIGA_IND subsample only the missing informaƟon regarding the CASMIN of the parents
shows a significant effect on the panel aƩriƟon. However, the effect is counterintuiƟve be-
cause the presence of missingness in the CASMIN is related to a lower propensity for aƩriƟon
here. The results show that in subsample K1_AUG respondents fromWestern Germany have a
significantly increased propensity to drop out from the panel compared to those from Eastern
Germany including Berlin. Regarding the funding of the school and the migraƟon background
of the parents we observe posiƟve effects on panel willingness. Children from public schools
as well as school children with parents having a generaƟon status lower than three are more
willing to parƟcipate.

The Ɵme effects were highly significant at all waves for the KIGA_PANEL and K1_AUG subsam-
ples, indicaƟng a significant loss of panel members at all of the waves following Wave 1 for
KIGA_PANEL, and aŌer Wave 3 for K1_AUG, respecƟvely. The Ɵme effects for KIGA_IND are
insignificant up to Wave 6. This is not surprising, because KIGA_IND was pending in the Waves
3 to 5.

3.3 StarƟng Cohort 3

The SC3 panel sample covers seven waves, mostly in an interval of one year, ranging from
2010 to 2016. During this Ɵme, 6112 students (subsample G5) have been surveyed and tested
from Grade 5 to Grade 10. The 2205 students of subsample G7_AUG have been surveyed and
tested from Grade 7 to Grade 10. The relevant design variable used for straƟficaƟon in both
subsamples is the school type in which a student had iniƟally been sampled. The correspond-
ing secondary school types (offering educaƟon to students in the Grades 5 to 10) are listed in
Table 11.

Some students changed schools and possibly also school types over the course of the panel.
Unfortunately, there is no consistent and complete informaƟon on the school type histories
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Table 11: School types in Germany

AbbreviaƟon German name Englisch name

FS Förderschulen schools offering schooling to students with spe-
cial educaƟonal needs in the area of learning

FW Freie Waldorfschulen Rudolf Steiner schools

GS Grundschulen elementary schools

GY Gymnasien schools leading to upper secondary educaƟon
and university entrance qualificaƟon

HS Hauptschulen schools for basic secondary educaƟon

IG Integrierte
Gesamtschulen

comprehensive schools

MB Schulen mit mehreren
Bildungsgängen

schools with several courses of educaƟon

OS Schulformunabhängige
OrienƟerungsstufen

schools only covering the orientaƟon stage

RS Realschulen intermediate secondary schools

of the SC3 panel members available. This is why we sƟck to the sampling informaƟon when
modelling aƩriƟon propensiƟes. In addiƟon to the individual characterisƟcs described in the
introducƟon of this secƟon, we consider themathemaƟcal competence of a student in Grade 5
and Grade 7 (low, medium, high, and no informaƟon) as explanatory model variable. All of the
considered covariates are Ɵme invariant. This also holds for the mathemaƟcal competencies in
Grade 5 and Grade 7, incorporated as cross-secƟonal informaƟon into themodel because there
was no tesƟng in Grade 6. Table 12 shows the results of the respecƟve analysis for the two sub-
samples of SC3. For the subsample G7_AUG there are no esƟmates displayed for mathemaƟcal
competence in Grade 5, because this informaƟon is not available by design. Further, there are
no esƟmates given for certain school types (special need schools FS, elementary schools GS, and
orientaƟon stage schools OS), because either no students were sampled in the corresponding
school type (FS), or the school type does not host any students in Grade 7 (GS, OS). In the first
four waves, G5 contains students with special needs sampled in school type FS. Since these
students were dismissed from the panel aŌerWave 4 (cp. Table 5), we excluded them from our
analysis. The dominant effect of having no informaƟon on several variables on the aƩriƟon
propensity is obvious, although only relevant for mathemaƟcal competence among students
of the G5 subsample. Besides that, students of the G5 subsample having good or medium
mathemaƟcal competence show a smaller propensity to drop out of the panel, compared to
students with bad mathemaƟcal competencies. The same holds for G5 students who have ini-
Ɵally been sampled in OS (school type independent orientaƟon stages). This is because these
students had to leave OS aŌer Grade 6, and thus, are individually surveyed. Finally, students
from theG5 subsample living inWesternGermany have a higher aƩriƟon propensity than those
living in Eastern Germany (incl. Berlin). CharacterisƟcs like gender, age group or the migraƟon
background do not affect the aƩriƟon propensity in G5.
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Table 12: SelecƟvity Analysis for the SC3 Panel Sample along Waves 1-7 (G5), and Waves 3-7
(G7_AUG), respecƟvely.

Subsample G5 Subsample G7_AUG
Variable Reference Hazard RaƟo p-Value Hazard RaƟo p-Value

Gender female
male 0.879 0.231 1.238 0.275

Year of Birth 1994-1999
2000-2003 1.018 0.870 1.116 0.572

MigraƟon background no
yes 1.259 0.073 0.986 0.952
no informaƟon 1.180 0.389 1.140 0.650

Region Eastern Germany
Western Germany 1.951 0.010 2.914 0.010

Mathem. Competence bad
in Grade 5
good 1.317 0.113 - -
medium 1.242 0.141 - -
no informaƟon 2.058 0.001 - -

Mathem. Competence bad
in Grade 7
good 0.651 0.028 0.658 0.157
medium 0.698 0.041 0.618 0.048
no informaƟon 1.831 <0.001 0.894 0.830

CASMIN (P) 1a, 1b, 2b
1c, 2a 1.344 0.181 0.647 0.242
2c 1.001 0.998 0.586 0.228
3a, 3b 1.042 0.873 0.138 0.004
no informaƟon 1.103 0.658 0.477 0.037

School type GY
FS - - - -
GS 0.475 0.069 - -
HS 0.816 0.280 1.192 0.622
IG / FW 0.798 0.387 1.781 0.155
MB 1.093 0.774 2.006 0.061
OS 0.535 0.028 - -
RS 1.170 0.273 1.351 0.306

N 5525 2205
Notes: Dependent variable is aƩriƟon (yes or no). (P) parent informaƟon. AbbreviaƟons for school types
are given in Table 11.
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We find that students of the G7_AUG subsample living in Western Germany have a higher
propensity to drop out of the panel than students from Eastern Germany (incl. Berlin). Com-
pared to G7_AUG students with bad mathemaƟcal competencies, students with a medium
mathemaƟcal competence have a lower aƩriƟon propensity. Students with parents having
a high educaƟonal background (measured by CASMIN), or no informaƟon on the educaƟonal
background have a higher probability for remaining in the panel sample, compared to students
whose parents have a lower educaƟonal background.

3.4 StarƟng Cohort 4

The SC4 panel sample covers nine waves, mostly in an interval of one year, ranging from 2010
to 2016. During this Ɵme, 16425 students have been surveyed and tested from Grade 9 on-
wards. Students get to choose their track of educaƟon aŌer Grade 10. Here students can
either stay in school, enter the academic track (ACA) and do their A-levels (Abitur) or they can
leave secondary school. In the laƩer case, students start a vocaƟonal training or enter the Ger-
man transiƟon system. Both groups, vocaƟonal training and transiƟon system, are summarized
in the vocaƟonal track (VOC). The relevant design variable used for straƟficaƟon is the school
typewhich a student had been iniƟally been sampled. Here, all secondary school types listed in
Table 11 except elementary schools (GS) and orientaƟon stage schools (OS) apply. Compared
to the SC3, in the SC4 more students changed schools over the course of the panel and likely
also the school type. Unfortunately, there is no consistent and complete informaƟon on their
school type history available, which is why we sƟck to the sampling informaƟon. Besides the
individual and design characterisƟcs menƟoned above, we consider the mathemaƟcal compe-
tence of a student in Grade 9 (low, medium, high, and no informaƟon) as explanatory model
variable. Because students change their educaƟonal track aŌer Grade 9 we incorporated the
educaƟonal track as a Ɵme-varying covariate into the model. Table 13 shows the results of the
respecƟve analysis.

The dominant effect of having no informaƟon on several variables on the aƩriƟon propensity
is obvious, although only relevant for migraƟon background and parental CASMIN. Compared
to students in the academic track, students in the vocaƟonal track have a higher probability to
drop out of the panel sample . This is mostly due to the fact that students in VOC are surveyed
and tested individually, so that the peer pressure of tesƟng groups in schools is not present
anymore, making it easier to refuse. Apart from this, the VOC group of students is more mo-
bile and thus harder to track. We find that the school type has a strong effect on panel aƩriƟon.
Compared to students who have been sampled in schools leading to upper secondary educa-
Ɵon (GY), students in other school types are more likely to drop out. Commonly, students in GY
stay longer in school as students in other school types (who offer schooling mostly unƟl Grade
10). Accordingly, students who have been sampled in schools dominantly passing their stu-
dents over the vocaƟonal track (i.e., schools for basic secondary educaƟon HS, comprehensive
schools IG, Rudolf Steiner schools FW, schools with several courses of educaƟon MB, interme-
diate secondary schools RS) have a lower propensity to remain part of the panel, compared to
students in schools of upper secondary educaƟon (GY).

Students in special need schools (FS) are, compared to students in schools of upper secondary
educaƟon (GY), less likely to leave the panel sample. Thismight be due to the fact that these stu-
dents do not switch or leave their schools. Moreover, male students have a higher propensity to
drop out of the panel as compared to female students. Students belonging to the younger part
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of the cohort have a lower probability to drop out. Concerning the mathemaƟcal competence,
students with medium or high mathemaƟcal competencies are more likely to remain part of
the panel sample as compared to students with a lower achievement in themathemaƟcal com-
petence tests. Finally, the parents’ educaƟonal background (measured by CASMIN) influences
panel aƩriƟon. Here, studentswhose parents have at least a secondary school qualificaƟon and
a completed vocaƟonal training (or higher degrees of educaƟon) are more likely to remain in
the panel as compared to students whose parents do not have at least a completed vocaƟonal
training.

Table 13: SelecƟvity Analysis for the SC4 Panel Sample along Waves 1-9.

Variable Reference Hazard RaƟo p-Value

Gender female
male 1.131 <0.001

Year of Birth 1991-1995
1996-1999 0.885 <0.001

MigraƟon background no
yes 1.007 0.850
no informaƟon 1.496 <0.001

Region Eastern Germany
Western Germany 0.747 <0.001

Mathem. Competence bad
in Grade 9
good 0.644 <0.001
medium 0.865 <0.001
no informaƟon 0.981 0.813

CASMIN (P) 1a, 1b, 2b
1c, 2a 0.813 0.004
2c 0.558 <0.001
3a, 3b 0.483 <0.001
no informaƟon 1.502 <0.001

EducaƟonal Track Academic
VocaƟonal 7.744 <0.001

School type GY
FS 0.522 <0.001
HS 1.389 <0.001
IG / FW 1.301 0.001
MB 1.383 <0.001
RS 1.387 <0.001

N 16425
Note: Dependent variable is aƩriƟon (yes or no). (P) parent informaƟon. AbbreviaƟons for
school types are given in Table 11.
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3.5 StarƟng Cohort 5

The panel sample of SC5 consists of nine waves with one survey every six months ranging from
2010 to 2015. The first wave sample comprises 17910 students. Relevant design variables are
the type of university at which a student started her/his studies (i.e., public or private univer-
sity, and university or university of applied sciences), whether a student studied with the aim
becoming a teacher14 (i.e., yes vs. no), and whether a student has graduated with a degree al-
lowing for tradiƟonal university admission15 (i.e., tradiƟonal university admission in Germany,
tradiƟonal university admission abroad, and nontradiƟonal university admission). The field of
study is a further straƟficaƟon criterion. However, over the course of the panel many students
changed their study field (in parts or completely). There is strong evidence that many stu-
dents who dropped out have changed their study field. Consequently, no current informaƟon
on their study field is available. Including outdated informaƟon into our analysis would give a
wrong picture. Thus, we decided to omit it. Clearly, students have also changed universiƟes.
However, here we could not find evidence for high incidence. Hence, we included this criterion
into our analysis. In addiƟon to the individual characterisƟcs described above, we consider the
mathemaƟcal competence of a student in the winter semester 2010/11 (low, medium, high in
comparison to peers) as explanatory model variable. All of the considered covariates are Ɵme
invariant.

Table 14 shows the results of the respecƟve analysis. Wefind significant effects of the birth year,
the region, the competence score, and the university type. Younger cohorts (i.e., students born
later than 1989) are less likely leaving the panel sample than persons born before 1989. Alike,
people studying/having studied in EasternGermany (incl. Berlin) remainmore surely part of the
panel sample than those inWestern Germany. The same applies to students performing well in
the mathemaƟcal competence test and to students studying at universiƟes (in comparison to
students studying at universiƟes of applied sciences). The laƩer may be explained by students
conƟnuing their studies by a doctorate programme at university. Such programmes do usually
not exist at universiƟes of applied sciences. Thus, here the chance is higher that students move
and are not any longer accessible. Apart from this we see that students with no informaƟon on
their university admission are surely dropping out. Moreover, we find strong Ɵme effects at all
waves, mirroring the significant loss of panel members at all of the nine waves. The strongest
effect arises at Waves 8, where for the first Ɵme all persons who did not parƟcipate in NEPS
for a period longer than 2 years were not administered since they had been converted into
final dropouts aŌer Wave 7. Furthermore, we find evidence that final dropouts occur more
oŌen in CATIs than in CAWIs. Overall, the general tendency of more and more students leaving
the panel becomes apparent. The obvious reason for this that in Wave 8 most students have
finished their studies and move. Thus, they are hard to access, may lose their interest in the
study, and stop parƟcipaƟng.

14This group has been oversampled.
15When establishing the sample, all universiƟes were asked providing informaƟon on the admission of their stu-

dents. Those with nontradiƟonal admission were fully surveyed. Thus, university admission is a design crite-
rion of the SC5 sample.
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Table 14: SelecƟvity Analysis for the SC5 Panel Sample along Waves 1-9.

Variable Reference Hazard RaƟo p-Value

Gender female
male 1.000 0.998

Year of Birth <1989
1989/1990 0.898 0.008
>1990 0.881 0.010

MigraƟon background no
yes 1.024 0.599

Region Eastern Germany
Western Germany 1.162 <0.001

Mathem. Competence in 2010/11 bad
medium 0.868 0.144
good 0.627 <0.001
no informaƟon 1.375 <0.001

CASMIN Mother 1a, 1b, 2b
1c, 2a 1.025 0.714
2c 0.945 0.460
3a, 3b 0.937 0.543
no informaƟon 0.970 0.692

CASMIN Father 1a, 1b, 2b
1c, 2a 0.969 0.707
2c 0.949 0.574
3a, 3b 1.028 0.786
no informaƟon 0.933 0.424

Studying for Teacher Degree no
yes 0.907 0.024

Public InsƟtuƟon no
yes 0.971 0.789

InsƟtuƟon Univ. of Applied Science
University 0.891 0.006

University admission non-tradiƟonal
tradiƟonal in Germany 0.890 0.642
tradiƟonal abroad 0.827 0.711
no informaƟon 27.48 <0.001

N 17910
Note: Dependent variable is aƩriƟon (yes or no).
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3.6 StarƟng Cohort 6

The SC6 panel sample covers in total seven waves with surveys in an interval of approximately
one year, ranging from 2009 to 2016. The first wave sample comprises 11649 parƟcipants, of
these 11932 persons gave their panel consent and thus form the panel cohort at Wave 1 (i.e.,
ALWA/NEPS1). In Wave 3 the panel sample was augmented by a refreshment sample of 5208
parƟcipants (i.e., NEPS3). To comply with the different starƟng Ɵmes, the SC6 selecƟvity analy-
sis is conducted separately for ALWA/NEPS1 and NEPS3. Relevant design variables considered
in the analysis as covariates are gender, birth cohort, migraƟon background, whether someone
lives inWestern or Eastern Germany (incl. Berlin), the size of the residenƟal community, marital
status as well as highest educaƟonal qualificaƟon aƩained (mapped by the CASMIN classifica-
Ɵon). Furthermore, the household size, the employment status and the presence of children
in the household are taken into account.

TheALWA/NEPS1model addiƟonally considers the susamplemembership (i.e., ALWAorNEPS1).
All covariates included were regarded as Ɵme invariant, because changes–if at all–are only
modest (especially concerning the presence of children in the household).

Table 15 shows the results of the respecƟve analyses separatedby the two samplesALWA/NEPS1
and NEPS3. In the ALWA/NEPS1 subsample, the individuals from the oldest birth cohort leave
the panel with a higher probability than those of the younger cohorts. Respondents who live
in Western Germany are more likely to drop out from the panel than those from Eastern Ger-
many (incl. Berlin). Likewise, leaving the panel is more likely for single and married persons as
for widowed or divorced ones. Respondents who live in communiƟes with more than 500,000
inhabitants possess a lower dropout rate than individuals who live at locaƟons with less than
50,000 inhabitants. With increasing educaƟonal level, the likelihood of leaving the panel study
decreases. Furthermore, children in the household lead to higher panel affinity and three or
more household members result in a higher dropout probability.

For the NEPS3 sample, we observe–just like for ALWA/NEPS1–a higher probability of leaving
the panel for people of the oldest birth cohort and for respondents living in large households.
However, there are also some differences in the effects as compared to ALWA/NEPS1. The
educaƟonal level and whether someone lives in Western or Eastern Germany does not have
any significant effect on the aƩriƟon propensity in NEPS3. However, we find that individuals
with migraƟon background are more likely to drop out from the NEPS3 panel.

4 Summary and RecommendaƟons for StaƟsƟcal Analyses

Our selecƟvity analyses have shown that–over the course of the panel–specific groups of indi-
viduals have a higher tendency to drop out from the panel sample than others. All in all, highly
mobile target persons (such as students leaving their parental home for university or vocaƟonal
training), people with migraƟon background, and persons with (or parents with) elementary
or lower secondary educaƟon have higher dropout propensiƟes than their counterparts. Like-
wise, people living in theWestern part of Germany show a higher probability to leave the panel
as compared to those living in the Eastern part inclusively Berlin. Furthermore, persons with
low mathemaƟcal competence scores and those with missing values have a lower tendency to
remain part of NEPS. Further findings of our analyses are ambivalent and differ between the
starƟng cohorts.
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Table 15: SelecƟvity Analysis for the SC6 Panel Sample along NEPS Waves 1-7 (ALWA/NEPS1),
and NEPS Waves 3-7 (NEPS3), respecƟvely.

ALWA/NEPS1 NEPS3
Variable Reference Hazard RaƟo p-Value Hazard RaƟo p-Value

Gender female
male 0.965 0.328 0.913 0.118

Birth Cohort 1944-1955
1956-1969 0.737 <0.001 0.891 0.142
1970-1979 0.721 <0.001 0.757 0.004
1980-1986 0.735 <0.001 0.656 <0.001

MigraƟon background no
yes 1.050 0.295 1.168 0.026

Region Eastern Germany
Western Germany 1.152 0.004 0.982 0.798

BIK <50,000 inhabitants
50,000 up to 100,000 0.976 0.706 0.989 0.912
100,000 up to 500,000 0.953 0.313 1.032 0.669
> 500,000 inhabitants 0.898 0.027 0.888 0.133

Family Status divorced / widowed
single 1.243 0.006 1.180 0.152
married 1.188 0.015 1.011 0.919

CASMIN 1a, 1b, 2b
1c, 2a 0.957 0.494 1.033 0.768
2c 0.769 <0.001 0.858 0.228
3a, 3b 0.664 <0.001 0.814 0.084

Subsample ALWA
NEPS W1 1.088 0.101 - -

Children in Household no
yes 0.812 0.004 0.861 0.190

Employment Status not employed
employed 0.964 0.432 0.925 0.267

Household size 1 person
2 persons 1.087 0.186 1.351 0.004
3 persons and more 1.479 <0.001 1.776 <0.001

N 11932 5208
Notes: Dependent variable is aƩriƟon (yes or no).
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We see that the composiƟon of the NEPS cohort samples changes over Ɵme. NeglecƟng this
feature in staƟsƟcal analysis likely yields biased results. As a guideline, we recommend apply-
ing non-response adjusted designweights when conducƟng descripƟve staƟsƟcs. Suchweights
are provided in the Weights file of the NEPS SUF. However, all of the weights provided refer
to the group of people who parƟcipated in a wave, not to a subgroup which may be of special
interest to answer a parƟcular research quesƟon. For coping with a special subsample of a
cohort, further non-response weighƟng might be necessary. For this purpose, a non-response
model has to be specified, fiƩed and adjustment factors have to be derived. For the NEPS, the
accordant processing in described in very detail in Steinhauer et al. (2015) as well as in Stein-
hauer (2014). Concerning regression, we advise to include the stratum informaƟon–to account
for the unequal selecƟon probabiliƟes in the disƟnct strata–into the focal model. Furthermore,
all variables that have been found to have a significant effect on the aƩriƟon probability of the
considered sample should be included as explanatory variables. Missing values may be im-
puted using mulƟvariate equaƟon by chained equaƟon (van Buuren & Groothuis-Oudshoorn,
2011) or modelled using the full informaƟon maximum likelihood approach (Enders, 2010).
Both approaches work fine under missing at random (MAR) mechanisms. However, the situa-
Ɵon complicates if a missing not at random (MNAR) process must be assumed and the missing
probability depends on the missing values themselves. Then, sensiƟvity analyses have to be
performed opposing different MNAR models such as selecƟon and paƩern mixture models.
For the NEPS data, an accordant study with recommendaƟons for the data users has been con-
ducted by Zinn and Gnambs (2018).

Besides the recommendaƟons listed here, users of the NEPS data are invited to use the NEPSfo-
rum (hƩps://forum.neps-data.de/) to ask quesƟons answered by either other NEPS data users
or the data providers at the Leibniz InsƟtute for EducaƟonal Trajectories.
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