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Abstract This article documents the number of target persons participating in the
panel surveys of the National Educational Panel Study (NEPS) as well as the number
of respondents who temporarily dropout and of those leaving the panel (attrition).
NEPS comprises panel surveys with six mutually exclusive starting cohorts covering
the complete life span. Sample sizes, numbers of participants and temporary as
well as final dropouts and participation rates are reported in detail for each wave
and for subsamples, if applicable. Sample particularities, such as the conversion
of temporary dropouts into final ones, are elaborated on. All figures presented are
derived from the corresponding Scientific Use Files (SUFs) published by February
1, 2018. Selectivity due to attrition (i.e., final dropouts) is studied. For this purpose,
we examine how attrition distorts the NEPS samples with respect to relevant design
variables (such as stratification criteria) and panel member characteristics (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 starting cohort and population specific characteristics. We conclude
this article with some recommendations for dealing with the detected selection bias
in statistical analyses.
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Ausfall und Selektivitiiten in den NEPS Startkohorten: ein Uberblick
iiber die letzten 8 Jahre

Zusammenfassung Dieser Artikel dokumentiert die Anzahl an Zielpersonen, die an
den Panelbefragungen des Nationalen Bildungspanels (NEPS) teilgenommen haben,
sowie die Anzahl der Befragten, die aus dem Panel voriibergehend oder ginzlich
ausgefallen (Attrition) sind. NEPS umfasst Panelbefragungen in Form von sechs
sich nicht iiberlappenden Startkohorten, deren Altersbereiche sich iiber die gesamte
Lebensdauer erstrecken. Stichprobenumfang, Teilnehmerzahl und temporére sowie
endgiiltige Abbrecher- und Teilnahmequoten werden fiir jede Welle und ggf. fiir
Teilstichproben detailliert ausgewiesen. Stichprobenspezifische Besonderheiten, wie
z.B. die Umwandlung von temporiren Ausfillen in endgiiltige, werden erléutert.
Alle dargestellten Zahlen stammen aus den Scientific Use Files (SUFs), die bis zum
1. Februar 2018 verdffentlicht wurden. Selektivititen aufgrund von Attrition (d.h.
durch endgiiltige Ausfille) werden untersucht. Zu diesem Zweck analysieren wir
wie Attrition die NEPS-Stichproben hinsichtlich relevanter Designvariablen (z.B.
Stratifikationskriterien) und Personenmerkmale (z.B. Geschlecht und Geburtsjahr)
verzerrt. Im Detail untersuchen wir mit Blick auf die Panelwelle und bevolkerungs-
spezifsche Merkmale den Panelstatus jeder einzelnen Person, die Teil des Panels ist
oder iiber den Panelverlauf hinweg ausgefallen ist. Wir schlieBen diesen Artikel mit
einigen Empfehlungen dafiir wie man statistische Analysen hinsichtlich der gefun-
denen Selektionsverzerrungen anpassen sollte, um fehlerhafte statistische Inferenz
zu vermeiden.

1 Introduction

This article documents the number of target persons participating in the panel sur-
veys of the National Educational Panel Study (NEPS) as well as the number of
respondents who temporarily dropout and of those leaving the panel (attrition). We
introduce discrete time event history models as proper means to study panel attri-
tion and selectivity in NEPS. For this purpose, we consider all of the six NEPS
starting cohorts and their corresponding Scientific Use Files (SUFs) published by
February 1st, 2018. NEPS is a nationwide study gathering information about the
educational trajectories of people residing in Germany. To cover the complete life
span with respect to significant educational transitions, it surveys target persons from
six mutually exclusive starting cohorts:

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

Starting Cohort 2 (SC2) children in 2010 whose enrollment in school was expected
to be in school year 2012/13,

Starting Cohort 3 (SC3) students in grade 5 in regular and special schools in school
year 2010/11,
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Starting Cohort 4 (SC4) students in grade 9 in regular and special schools in school
year 2010/11,

Starting Cohort 5 (SC5) freshmen in 2010/11 at universities and universities of ap-
plied sciences,

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

Detailed information on the objectives, the composition, and the contents of NEPS
is given in Blossfeld et al. (2011). The population and the sampling design of
all starting cohorts is described in very detail in Wiirbach 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 SCS5,
and Hammon et al. (2016) for the SC6. Up to now, the following SUFs have been
released, see https://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 time, survey
periods, panel waves, and survey mode. In each study, survey questionnaires have
been administered in one of the following survey modes:

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 between modes, while other studies
assigned them randomly. In few studies special groups of respondents were assigned
to a particular survey mode to increase the likelihood of participation. For example,
SC6 panel members who could not be interviewed on the phone (via CATI) were
automatically assigned to the CAPI mode.

Generally, target persons are surveyed in two different contexts, either in groups
such as test groups in schools or universities or individually, for example when
interviewed on 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.!

Besides questionnaires, NEPS also administers competence tests to gather in-
formation on the development of knowledge, skills and competencies relevant for
educational processes and decisions. There are domain-general tests such as cog-
nitive functioning and domain-specific tests such competencies in mathematics 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 ques-

I See https://www.neps-data.de/en-us/datacenter/dataanddocumentation.aspx.
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Table 1 Attribution of studies to starting cohorts and panel waves

Wave Time Study Number Mode Period

Starting Cohort 1

* 6-8 months B04 CAPI 2012/13

2* 16-17 months BO5 CATI & CAPI 2013

3* 25-27 months BI1 CAPI 2014

4* 37-39 months B100 CAPI 2015

Starting Cohort 2

* 4-5 years Al2 PAPI 2011

2* 5-6 years Al3 PAPI 2012

3* Grade 1 Al4/A14A PAPI 2013

4* Grade 2 Al15/A15_L1 PAPI 2013/14

5* Grade 3 A89 PAPI 2014/15

6* Grade 4 A97/B103 PAPI 2015/16

Starting Cohort 3

* Grade 5 A28/A56/A63 PAPI 2010/11

2* Grade 6 A29/A57 PAPI 2011/12

3* Grade 7 A30/A30A/AS8 PAPI 2012/13

4 Grade 8 A31, A59 PAPI 2013/14

5* Grade 9 A%4 PAPI 2014/15

6 Grade 9 A98 PAPI 2015

7* Grade 10 B106/A99 (CATI & CAWI)Y/ 2015/16

PAPI

Starting Cohort 4

* 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
Grade 13 B109/B109_O (CATI/CAP]) & 2015

CAWI

Starting Cohort 5

* 1st study year B52 CATI 2010/11

2 2nd study year B54 CAWI 2011

3 2nd study year BS5S 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 Sth study year B95 CAWI 2014

9 Sth study year B111 CATI 2015

@ Springer



Attrition and selectivity of the NEPS starting cohorts: an overview of the past 8 years 167

Table 1 (Continued)

Wave Time Study Number Mode Period
Starting Cohort 6

1 23-65 years B72 CATI/CAPI 2009/10
2* 24-66 years B67 CAPI/CATI 2010/11
3 25-67 years B68 CATI/CAPI 2011/12
4* 26-68 years B69 CAPI/CATI 2012/13
5 27-69 years B70 CATI/CAPI 2013/14
6* 28-70 years B97 CAPI/CATI 2014/15
7 29-71 years B115 CATI/CAPI 2015/16

(i) Study numbers starting with ‘A’ mark studies conducted at schools and Kindergartens while study
numbers starting with ‘B’ indicate studies conducted via telephone interview, at home, or online. (ii) *
marks waves with competence tests. (iii) A forward slash separating 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 SCS5, test rounds are assigned study numbers,
namely B53 in Wave 1, B57 in Wave 5, and B90 in Wave 7. (vii) One subsample of the SC6 builds upon the
ALWA study (cf. http:/fdz.iab.de/en/FDZ_Individual_Data/ALWA .aspx). Thus, in NEPS there exists an
alternative enumeration of the SC6 waves where the ALWA study constitutes Wave 1, and the subsequent
NEPS SC6 waves are counted as Waves 2, 3, and etc.

tionnaires are answered by their parents. At later ages (i.e., in SC2, SC3 and SC4),
both, parents and target persons, are interviewed.

The remainder of this article is structured as follows: first, we detail the number
of participants and temporary as well as final dropouts along all of the panel waves
and starting cohorts. Second, we present the results of the selectivity analyses in
which we study how attrition affects the composition of the NEPS samples. We
conclude with some recommendations for dealing with the detected selection bias
in statistical analyses.

2 Participants, Dropouts, and Attrition

NEPS surveys target persons together with relevant context persons such as parents,
educators, and teachers, where it applies that is at younger ages in SC1, SC2, SC3
and SC4. This article, however, focuses on the target persons only. Information 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 participant when that
person has provided some information on him- or herself during a study.?

Initially for each starting 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 has
been asked for panel consent during the first wave. All respondents with positive
consent form the panel cohort of the corresponding starting cohort at Wave 1. On

2 In SC1 and in SC2 Wave 14 this information stems from one parent. In SC2 Wave 1-4 also information
on the target provided by the teacher determines the child as participant.
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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 constituted the panel
sample. In other words, the people asked to participate in the first waves constitute
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
starting cohort consists of all individuals who initially gave their panel consent and
did not refuse further participation, or are defined as final dropout because of one
of the following two reasons: (i) continuous non-participation over a period of two
years® or (ii) a response code in a previous study defined to be an attrition event.
These response codes are:

e respondentrefuses participation in general/permanent deletion 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,

communication impossible/respondent does not speak enough German/no com-
munication possible in one of the languages offered,

respondent refuses participation in general/permanent deletion of all of the data/
withdraw panel consent (for target person).

Sometimes not all of the members of the panel sample are administered in each panel
wave. There are two main reasons for this. First, questionnaires or tests cannot
be administered because of missing contact information. This occurs mainly in
highly mobile populations such as students graduating 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 participate and who are not a final dropout
are regarded as temporary dropout. Note that final dropouts can occur within and
between studies: within waves attrition results from an accordant response code,
and between waves attrition arises because of active refusal or continuous non-
participation over a period of two years.?

Subsequently, the distinct panel samples of NEPS are described, broken down by
starting cohort, panel wave, administered sample, number of participants and tem-
porary dropouts as well as final dropouts within and between waves. In, SC2-SC6

3 For reasons of panel stability and because of specific study interests, the rule was adapted from time to
time, i.e., not applied consistently in all studies and starting cohorts. More information on this can be found
in the study methods reports published together with the SUFs.
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Starting Cohort 2

K1_AUG The augmentation 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 institutions in Waves 1 and 2.

KIGA_IND The group of Kindergarten children, who were tested only in Kinder-
garten in Waves 1 and 2. These children did not move to an elementary
school sampled in advance and participating. While the children are tem-
porary dropouts by design until Wave 6 the parents were still asked for
participation. 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 in Waves 1 and 2 and transitioned to elementary schools sampled
in advance and participating. In Wave 3 they have been surveyed and
tested together with the children of subsample K1_AUG in the Grades 1
to 4.

Starting Cohort 3

G7_AUG The augmentation 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 left school or the school withdrew participation 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 home when they have left
school or the school withdrew participation consent for NEPS.

Starting Cohort 4 (Waves 3 to 8)*

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

Starting Cohort 5°

TEA Freshman students studying for a teacher degree.

UNI Freshman students at universities without TEA.

AUN Freshman students at universities of applied sciences without TEA.
PR Freshman students at private universities.

Starting Cohort 6

ALWA Persons from the ALWA sample who agreed to participate in NEPS.

NEPS1 Persons born in the years 1944-86 who gave panel consent during NEPS
Wave 1.

NEPS3 The augmentation sample of NEPS Wave 3 comprising persons born in

the years 1944-86 who agreed to participate in NEPS.
4 Beware that in SC4 Wave 1-2 all of the students are surveyed and tested in school, thus in the academic
context. At first in Wave 3, students left secondary school to start vocational training or to enter the German
transition system. In Wave 9, all SC4 panel members have left secondary school, yielding a sample of
persons all surveyed and tested individually (i.e., at home, via telephone, or web-based). ® The subsamples
of the SC5 are made up by its explicit strata.

sampling particularities allow for the derivation of design specific subsamples which
are considered in our presentation. These are:

The figures of SC1 and SC2 are given in the Tables 2 and 3. The Tables 4 and 5
summarize the numbers of SC3 and SC4, and the Tables 6 and 7 present the numbers
of SC5 and SC6. Participation rates are calculated as the ratio between the size of
the administrated sample and the number of participants. The Figs. 1 to 6 illustrate
the panel progress of all starting cohorts graphically.

@ Springer



S. Zinn et al.

170

‘Ajdde jou seop —, :sa10N

Lyl Yl 182 88L°0 8LYC evie 0 evie [B10L 4
S eel 6¢S S6L°0 609¢ 18¢¢ 0 18¢¢ [B10L €
Ic 194 0re 86L°0 orst €681 8¢ST leve IdVD
81 [ 08y 0€8°0 6¥8¢ 1eve 0 1eve LLVD
6v 101 89¥ pes’o 798¢ Teve 0 Teve ejor, C
0s 2008 0 01¥'0 18%¢ €818 - - [BI0L I
(soAeA\ UOMIRQ) (anep UT) sinodoig aey paeIsuTmIpe J1040) ordures
sinodoi( Teury sinodoi( Teury Aresodwa, uonedronreg syuedronreq PRIRISTUTIPY JON [oueq -qng TN

10§ sse1S01d [oued g d[qeL

pringer

Qs



171

Attrition and selectivity of the NEPS starting cohorts: an overview of the past 8 years

"/ ABA\ 2I0J9q SINJ0 YIIYM ‘[00YDS ATeJUIWIS

Q) SurAB9[ UAYM ISI JB 109JJ2 ojul dwod Aay) suosiad 051} oy} 10J 9sNBIIq SIIqUINU ASAY) Ul PIPN[OUL AIB 9 ABAN [UN s[esnjal [ejuared [y , ‘Ajdde jou soop —, :sa10N
ell 4! 0C 7€6°0 €8y LIS ge 7SS TANVd vOId
eLOV 61 SeEL 8IS0 866 Sco6l 8Sy £8¢€C ANI VDI
€981 191 Sey £€06°0 (<154 8709 19 6019 onv 1l
769 L9€ 0811 8180 £v69 0618 1235 106 [L20 ) 9
S cl 61 w60 €0S 1239 53 69S  TANVd VO
Ie - - - - - Y1ve vIve ANI VOIA
44 671 g8l 176°0 96CS 0€9¢ 699 6679 onv 1l
LL 191 ¥0¢ 176°0 66LS Y919 8II¢ 8C6 1ejoL, S
9 I ST 1L6°0 6€S 998 1c 9LS  TANVd VO
[4 - - - - - 91v¢ 91v¢ ANI VOI
ST 94 LIT 0960 1088 €709 96T 6££9 onv 11
€ 9C [4%4 196°0 0re9 8659 €ELT £330 8oL, 4
0 0 61 L96°0 LSS 9LS 0 9LS  TANVd VO
€ - - - - - 61¥C 61¥C ANI' VDI
[4 0 So1 YL6'0 9LT9 €9 0 17€9 onv 11
S 0 81 €L6°0 €€L9 L169 61¥C 9€€6 (L2 €
1 0 123 1860 LTLT 18LC SIc 966¢C 1ejoL, [4
0 I Ly 1860 6v6C L00€ 0 L00€ 8oL, I
(SaABAN UIMIDQ) (oAepp urn) sjnodoiq ey paIa)sturupe 11040D) ordures
sinodoI( [eurq sinodoi [eurg Arezodwag, uonedonreq syuedronreq pardIsIuIupy 10N [Pued -qns AABM

70S sse1o1d [oueg € dqe],

pringer

AR



S. Zinn et al.

172

"UOTSIOA (]S IXOU o) UT J[qe[IeAR 2 [[IM SIOQUINU PIJOAII0D) “[°()L UOTSIOA S JUALIND 3} UT SIOQUINT [} WOIJ JUSIAJJIP T8 / JABAN T0J SIOQUINN] S2ION

9 LT 8¢y SLL'O L9ST (444 16 €Iz DOv LD
91 6¢ Y011 9LL0 ¥C6¢e LSOS 0S1 L0TS 99
0C 14 wel 9LL0 16vS 6L0L 1vc 0ceL 8oL, L
0 91 Lyv €8L°0 9991 6C1¢C 0 6CIC DOV LD
S 9 cocl evL’0 0c6¢ VLTS 0 VLTS 53]
S 8L 6ELT SSL0 98¢¢ €ovL 0 e0vL (L2 9
0 29 se 1180 LLLT I61¢c 0 161 DAV LD
0 8LI €LCI YeL0 100v (494 0 [49%% 99
0 0rc Sl 9¢L0 8LLS €VOL 0 VoL 1ejoL, S
0 14! 9¢¢ 8L8°0 Se6l s0ce 0 S0Zz DNV LD
08¢ 6l 6¥cl1 06L0 €8LY 1509 0 1609 53]
08¢ €€ SOST 7180 81L9 968 0 9¢T8 8oL, 4
0 0 6S €L6°0 i4re S0cC 0 S0tz DNV LD
o1 6¢ 0€6 £v8°0 Ie1s 0609 0 0609 99
01 6¢ 686 7880 LLTL S6¢8 0 S6C8 [L20) €
8 I 19¢ 806°0 LESS 6609 0 6609 (L2 4
€l 0 yee S¥6°0 8LLS (488 0 [4aL) (L2 I
(SaABAN UIMIDQ) (oA ur) sinodoiq ey padjsturupe 11040D ordures
sinodoi( Teur synodoi( Teurj Krerodwa], uonedonreq syuedronreq PaIdISIUIWPY 10N [oueq -qns AABA

€S ssa13o1d [oued § Qe

pringer

Qs



173

Attrition and selectivity of the NEPS starting cohorts: an overview of the past 8 years

*A1dde jou soop —, ‘210N

¥9¢Cl1 (473 9Ce 7690 ¥¥06 8¢0¢1 0 8¢0¢1 1ejoL, 6
Gect LOS gTee LOLO 1926 £60¢1 8I¢cl J0A
91 € SL G880 019 889 0 \40)4
IS¢t (U8 00ve 9IL0 186 I8LET 8I¢cl 66051 1ejoL, 8
Sl 1559 6CSCT L69°0 60L YLIOL G81 J0A
(44 S 68 888°0 9¢Ly £ees 0 VoV
LE 9s¢ IcIe €9L°0 0€811 LOSST G8I 26951 [L20 ) L
! 09 L99 188°0 6ES 6119 9ree J0A
! - - - - - 6879 \0)4
[4 09 - - - - $€96 YSLST 8oL, 9
€ 89 cclc 9€L’0 VICL 086 43! J0A
! Sl (449 S16°0 89LS S0€9 0 \0)4
14 €8 ¥¥9¢ 908°0 86C1 60191 el 17¢91 8oL, S
[4 L 9974 SvL'0 Ise1 €181 LY9 J0A
€ - - - - - €6LEl VoV
S L - - - - (V4! €591 1ejoL, %
0 68 (433 1180 090C 18554 8 J0A
0 (44 w8l §98°0 1S611 SI8¢l 0 \0)4
0 ITI yeCce LS80 11071 95¢91 8 $9€91 [L20) €
19 0 olct 9¢6'0 SIcSt STYol 0 STYol 1ejoL, C
0 0 6l¢ 1860 90191 STyol 0 STYol 1ejoL, I
(SaABAN UIMIDQ) (oA ur) sinodoiq ey padjsturupe 11040D ordures
synodoI( [eurq sinodoi( [eurq Arejodwa], uonedonred syuedronreq PRIISIUIWIPY 10N [Pued -qns BTNV

$DS sse1S01d [oueq S dqe],

pringer

AR



174 S. Zinn et al.

3000-

2000~

1000~

0-
W1 w2 w3 W4

Fig. 1 Size of Panel Cohort SC1 along Waves

M participants
[l tempor. dropout

M final dropout

Cases

2.1 Starting Cohort 1

The NEPS SC1 (Newborns) started with a gross sample size of 8483 persons (cp. Ta-
ble 2). In Wave 1, 3481 interviews could be realized corresponding to a participation
rate of 41.0%. The panel cohort reduced to 3431 (participation rate 40.4%) since 42
participants gave no panel consent in Wave 1, and 8 participants withdrew their panel
consent before Wave 2. The numbers of Wave 2 are reported separately for CATI
and CAPI mode. In the parent interview (CATI) we recorded 2849 respondents, the
corresponding participation rate is 83.0%. Additionally, 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 participation and 1510 cases
could finally be realized corresponding to a participation rate of 79.8%.

Among the 2616 realized interviews in Wave 3, 2609 are valid (participation rate
79.5%). Seven interviews are considered invalid due to technical problems during
the survey. In Wave 4, 2480 interviews were realized, but two interviews had been
conducted from interviewers without approval for execution. The data from these
two interviews were regarded as not exploitable and thus regarded as temporary
dropouts. The corresponding participation rate is 78.8%. Due to continuous non-
participation over a period of two years 143 of the 541 temporary dropouts are
converted to final dropouts between Waves 4 and 5. Fig. 1 displays these numbers,
where the height of each bar gives the initial number of targets with valid panel
consent.

We see that the amount of temporary dropouts remains stable across the panel
waves whereas the number of final dropouts is adding up, of course.

@ Springer



Attrition and selectivity of the NEPS starting cohorts: an overview of the past 8 years 175

2.2 Starting Cohort 2

The NEPS SC2 (Kindergarten) started in 2010 with 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 first wave, 2949 Kindergarten children participated
together with their parent. The corresponding participation rate is 98.1%. Wave 2
consists of 2727 participants yielding an identical participation rate as in Wave 1.

In Wave 3 in the school year 2012/13, an augmentation sample of Grade 1 stu-
dents (K1_AUG) was drawn and asked for participation. This augmentation sample
is related to the sample of Kindergarten children by the elementary schools to which
they pass. The augmentation gross sample contains 19205 students. In total, 6917
students provided panel consent and are followed up through their time in ele-
mentary school and beyond. A small proportion of these students constitutes the
Kindergarten children who have already been surveyed in Wave 1 and 2 (576 stu-
dents in KIGA_PANEL). Among the sample with panel consent, 6733 participated
in the survey and testing of Wave 3 corresponding to a participation rate of 97.3%.
Kindergarten children who did not pass to a NEPS school* are assigned to the field of
individual retracking (KIGA_IND). By design, they are not interviewed and tested
until Wave 6 when they are supposed to be in Grade 4. Accordingly, from Wave 3
up to Wave 5 they are defined as temporary dropouts. Among the 6340 realized
interviews in Wave 4 (participation rate is 96.1%), 5801 cases belong to K1_AUG
and 539 cases to KIGA_PANEL. In Wave 5, 5799 interviews were realized, 5296
cases in the K1_AUG subsample and 503 in the subsample KIGA_PANEL.

The overall participation rate in Wave 5 is 94.1%. All students are asked for
participation in Wave 6, including those from subsample KIGA_IND. In sum, 6943
students are tested and surveyed yielding a participation 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 particular 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 in their institutional context. We see a considerable decrease in
the panel cohort size when the school context was left in Wave 7 and all students
together with their parents were tested and surveyed individually. In each subsample,
the increase in the final dropouts between the Waves 6 and 7 is very high. This issue
is mainly attributable to the summation of all parent withdrawals of the previous
studies. Until Wave 6 the affected target persons could be surveyed and tested in
spite of parental withdrawal. However, in Wave 7 all students transitioned to the
individual field, i.e. questionnaires and tests are passed at home. That is, in case of
an existing parent withdrawal, surveying has had to be abandoned. As a result 526
target persons have had to be excluded from the panel sample though they were still

4 A NEPS school provided consent for participating in NEPS, i.e., here students could be surveyed and
tested in their school context.
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willing to participate. Fig. 2 visualizes these numbers, where the height of each bar
gives the initial number of targets with valid panel consent.

2.3 Starting Cohort 3

The SC3 panel cohort (Grade 5) comprises the two subsamples G5 and G7_AUG.
The G5 subsample has been established in 2010. Its gross sample consisted of 11563
Grade 5 students. Two years later, in 2012, the SC3 sample was enriched by the
G7_AUG augmentation sample. For this purpose, 3944 Grade 7 students had been
drawn and asked to participate in NEPS.

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 4
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 participants,
temporary, and final dropouts at the end of each wave are given. The last column
contains the number of students actively refusing further participation in the SC3
panel study. The basically same information is provided by Fig. 3, where the height
of each bar gives the initial number of students with valid panel consent. From both,
Table 4 and Fig. 3, the large number of students finally dropping out after Wave 4
is noticeable. This is because 578 students in special-need schools were dismissed
from the panel.

2.4 Starting 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 5 gives details on the SC4
panel progress separated by its two subsamples ACA (academic track) and VOC
(vocational track). The table provides the panel cohort size at the beginning of each
wave together with the number of students who had been administered an interview
and those who had not. For students who had been administered an interview the
following columns give the corresponding status (participant, temporary, and final
drop out) at the end of each wave. The last column gives the number of students
actively refusing further participation in the panel study.

Fig. 4 displays the numbers of Table 5 graphically. Note that the height of each
bar gives the initial 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 vocational
track (VOC) are shown at the bottom of the graphic. Over time, more and more
students leave school for vocational education.

Hence, the number of students in the top part (ACA) declines, whereas the num-
ber of students in the bottom part (VOC) increases. In Wave 9 all students have left
school and thus distinguishing ACA and VOC is not any longer necessary. From
both, Table 5 and Fig. 4, some numbers are noticeable. First, in Wave 4 and Wave 6
the majority of students had not been administered. This is because these two waves
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were targeted only at students in the vocational track who had participated in the pre-
vious wave (Wave 3 and Wave 5) to keep in touch. Second, in Wave 8 a large number
of students had not been administered. These are mainly students from special-need
schools, for whom further financing was unclear. However, starting from Wave 9
financing was secured again and the majority of these students reparticipated. The
large number of final dropouts after Waves 8 and 9 is caused by converting tempo-
rary dropouts to final ones because of continuous nonparticipation over a period of
two years. Due to this, 1396 students were defined as final dropouts and removed
from the panel sample after Wave 8, and another 1246 students after Wave 9.

2.5 Starting Cohort 5

For SC5 (First-Year Students), in total 31082 freshmen with valid contact informa-
tion could be recruited at private and public universities and universities of applied
science. These constitute 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 ad-
ministered cases and is the panel cohort of SC5. The remaining cases are ascribed
to the final dropouts of Wave 1. Table 6 details the SC5 panel progress separated by
its four subsamples TEA (freshman studying for a teacher degree), UNI (freshman
at universities without TEA), AUN (freshman at universities of applied sciences
without TEA), and PR (freshman at private universities). In the Wave 1 competence
tests, only one third (33.2%) of the panel cohort took part. In the Waves 2-9, par-
ticipation rates fluctuate between 58.8% and 73.5%. We find that the participation
rates in the CAWIs (Waves 4, 6, and 8) are generally lower than those in the CATIs
conducted earlier in the same year (Waves 3, 5, and 7).

In Wave 7, the oversampling part of the TEA subsample has not been admin-
istered (i.e., 15.9% of the Wave 7 panel sample) because at this time its further
financing was not secured. However, it was again starting with Wave 8. In Wave 7,
for the first time study members are considered as final dropouts because of contin-
uous nonparticipation over a period longer than two years. As a consequence, the
proportion of people dropping out from the sample (between the Waves 7 and 8)
is noticeably higher than in the waves before. Because of the same reason, after
Wave 9 a large proportion 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 particular subgroup of the panel cohort, namely to
600 business administration students. Compared to the participation in the Wave 5
testing (50.6% of the administered cases), participation in the Wave 7 testing was
high, i.e. 74.3% of the administered cases. In Wave 9, five years after study start,
most students graduated and/or left university. Thus, their propensity to take (fur-
ther) part in a student sample likely declines. Fig. 5 displays the numbers of Table 6
graphically. Note that the height of each bar gives the initial number of students
with valid panel consent, that is, the 17910 students who took part in Wave 1 and
gave their panel consent.
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2.6 Starting Cohort 6

The sample of the SC6 (Adults) consists of three subsamples: the participants of the
ALWA study who agreed to continue to participate in NEPS (ALWA), the newly
drawn individuals of the first NEPS wave (NEPS1)° and the individuals of the
refreshment sample in the third wave of the NEPS (NEPS3). Table 7 details the
SC6 panel progress separated by its subsamples ALWA, NEPS1, and NEPS3. The
column “Not administered” involves individuals who did not actively withdraw their
panel consent, but who could not be contacted any more (e.g., because of missing
valid contact information).

Because of convenience, these cases were completely excluded from the panel.®
The column “Administered” contains for the Waves 1 and 3 the gross sample sizes of
the newly drawn individuals of the subsamples NEPS1 and NEPS3.” In total, 11649
individuals participated in Wave 1 and gave their panel consent. This corresponds to
43.1% of the administered cases. In Wave 1, 1927 members of the ALWA sample
dropped out temporarily. From these, 833 individuals were readministered in Wave 2
and 283 reparticipated. These cases (i.e., N = 283), combined with the participants
of Wave 3, constitute the panel sample of SC6. In Wave 4, 76.4% of the administered
cases participated in the interview. In Wave 5, the initial panel sample was augmented
by a refreshment sample of 17111 persons. From the drawn gross sample, 30.4%
participated in the panel study and gave panel consent. We see that the ALWA
members are more likely to participate in the survey than the individuals from the
two other NEPS samples. In particular, the NEPS3 subsample shows a strong decline
in participation rates: In the latest Wave 7 only 77.5% of the administered persons
agreed to participate, compared to 85.1% in the ALWA sample. Fig. 6 illustrates
the SC6 panel progress. It is obvious that the temporary dropouts decline more and
more as time went by since at latter waves the panel consists mainly of people who
are willing to further participate.

3 Selectivity Analyses

Non-random attrition 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
statistical inference. Otherwise, biased results might lead to erroneous research con-
clusions. In NEPS, selectivity (on the level of the respondent) arises at two distinct
stages: in the initial sample due to unit-nonresponse in the gross sample (yielding
the panel samples at Wave 1) and due to wave nonresponse. 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 substantive research question. Non-response adjusted design weights are part

5 In the SUF, the first NEPS wave is denoted as Wave 2.
6 These cases are not subsumed under the final dropouts.

7 For the remaining waves, this column reports all panel members who were asked for an interview and/or
for participating in competence tests.
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of the SUFs (in the Weights file) and the design variables are described in detail
in the sample documentation. For further information see Wiirbach et al. (2016)
for the SCI1, 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
SCS5, and Hammon et al. (2016) for the SC6. In a second step, attrition along the
panel waves has to be studied and individuals with higher dropout propensities to
be revealed. This information can then be used to correct for non-random selection
processes in statistical analysis. Corresponding approaches are described in Sect. 4.

The main issue to start with is the examination of the attrition processes present
in the NEPS Starting Cohorts 1 to 6. Concretely, we explore how attrition (final
dropouts) distorts the NEPS panel samples with respect to relevant design variables
(such as stratification criteria) and panel member characteristics (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
starting cohort and target population specific characteristics. For consistency reasons,
we consider some variables in each of the models (corresponding to the distinct
starting cohorts). Each model comprises the region where a person is surveyed
(Eastern Germany inclusively Berlin vs. Western Germany), her/his gender (female
vs. male), the year of birth, the migration background (target person and/or one
of her/his parents are born abroad vs. otherwise)®, and the CASMIN of the father
and/or the mother (elementary, secondary, and higher level of education according to
length of educational experiences).’ If the percentage of missing values in a variable
exceeds 5%, we specify a missing category for this variable, otherwise missing
values are imputed.'”

We use discrete time event history models (see, e.g., Kalbfleisch and Prentice
2002; Hougaard 2000) to capture the dynamic nature of the attrition process. Dis-
crete time event history models are perfectly suited to this kind of problem. Relevant
variables are regressed on whether attrition was observed for a panel member or not
in a panel wave. Proceeding this way, the impact of time and individual character-
istics are considered simultaneously when modeling propensities for final dropouts.
Our modeling approach is also well suited to cope with the unbalanced data struc-
ture of our data sets that result due to attrition events in each wave. Ignoring this
particularity of the data and generating, for example, a balanced panel data set by
considering as risk set only those panel members that remained until the last wave
likely gives wrong research conclusions. The reason is that the group of panel mem-
bers who already dropped out at earlier waves are expected to differ with respect
to their composition from that panel members of later waves. For example, highly
mobile individuals are more prone to dropout earlier since their contact information

8 This characteristic is quantified by the generation status variable provided by the NEPS, see Olczyk et al.
(2014).

9 Further information on the CASMIN classification is given in, for example, Brauns and Steinmann
(1997).

10 Imputation was done by multivariate imputation by chained equation with one repetition step. We used
the R package mice for this to do, see van Buuren and Groothuis-Oudshoorn (2011).

@ Springer



190 S. Zinn et al.

may be not valid any longer. '' All models are specified as proportional 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
multiplicative with respect to the attrition propensity. To preserve the proportional
hazard property—as required by the Cox model-we specify our models as gener-
alized linear models with a cloglog link function.'> All models across all starting
cohorts are estimated using the glm function of the statistical software R (R Core
Team 2017), see for example Brostrom (2012). Again, each of the starting cohorts
is analysed and described in very detail separately.

3.1 Starting Cohort 1

The SC1 panel sample consists of four waves with surveys in an interval of ap-
proximately one year covering the time period 2012 to 2015. Starting from a gross
sample of 8483 targets, 3481 individuals responded in Wave 1. The correspond-
ing model with the propensities for participation is given in Wiirbach et al. (2016,
Chap. 4.1). This model contains only a restricted set of explaining variables owing
to the fact that very limited information was available in advance from the regis-
tration offices (asked for providing information on the target population). These are
mainly characteristics of the newborns used for sampling. Additional information
from the history of contacts was included. That is, the number of contact attempts
was used to control for accessibility. This model indicates only modest selectivity
of the participants with respect to the gross sample. Respondents with non-German
citizenship show a slightly lower propensity for participation than respondents with
German citizenship.

Table 8 documents the results of the selectivity 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 population are
newborns but the respondents are their legal guardians. It is possible that the contact
person changes between two waves, for example, in the first two waves we got all
information from the mother and in the last two waves the father participated and

Il Theoretically, our modeling approach can also be used to quantify the wave-specific contribution of
each considered regressor on a panel member’s attrition probability. To this end, interaction terms between
all of the waves and each regressor have to be build. However, in view of the large number of waves
that most of the NEPS cohorts have already passed through it is clear that such endeavour does not yield
feasible estimates. The cell sizes for the accordant interaction terms are simply too small. Furthermore,
statistical power would be heavily impaired by the high number of interaction terms resulting. At first
glance, the use of a separate regression model (e.g. a logit model) for each panel wave may appear to be
a way out. However, considering the fact that due to attrition the risk sets differ from wave to wave, the
estimated effect sizes of these models are not comparable. Thus, this approach neither helps in providing
a useful answer to the question of the wave-specific influence of the considered regressors. One valid way
to answer this question would be constraining the set of considered regressors and waves and specifying
related interaction terms in discrete time event history models. However, this is another research project
that requires more detailed and substantiated theoretical consideration and is therefore not tackled in this
article.

12 Tt can be shown that there is a direct relationship between the Cox model and a binary dependent variable
model with a cloglog link function, see for example Beck (2008).
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Table 8 Selectivity Analysis for the SC1 Panel Sample along Waves 1-4

Variable Reference category Hazard Ratio 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 0910 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) la, 1b, 2b

Ic, 2a 0.864 0.331
2c 0.655 0.006
3a, 3b 0.431 < 0.001
No information 0.488 0.253
Employment Status (P) Employed

Not employed 3.859 < 0.001
No information 0.726 0.729
Migration 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 information 11.411 < 0.001
Numbers of Children in 1 child

Household

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 attrition (yes or no). (P) parent information, (T) target information.

gave information (both with panel consent). If there was no change of the contact
person, all relevant child and parent data was carried over from previous CATIL.

In case of change, usually the parent data was obtained from the new respondent
and thus being updated. This updated information is used for modeling. The remain-
ing missing values are imputed as mentioned above. We considered the residential
community size, the employment status and the family status of the reporting parent
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as well as the number of children in the household as relevant variables to model
attrition in SC1. All covariates included were regarded as time invariant, because
changes—if at all-are only modest.

In detail, Table 8 reports the hazard ratios for attrition across all of the four
waves observed so far. The results show a significant increase in the propensity to
drop out from the panel sample when the respondent is currently unemployed or
has a migration background (generation status lower than three) compared to their
reference categories. Moreover, respondents with a higher level of education have
a remarkably lower propensity to be a final dropout. Opposed to respondents with
school leaving certificate lower or equal to secondary education without vocational
training (reference category), respondents of the groups higher education entrance
qualification (with or without vocational training) as well as respondents with uni-
versity degree or a technical college qualification are significantly more willing
to participate. Regarding the household and family structure two further outcomes
emerge. Missing information on family status is strongly associated with attrition.
In addition, we see a tendency for large families to be more willing to participate.
That is, having two or more children in the household increases the propensity to
stay in the panel sample, though not being significant. The time effects were highly
significant, indicating significant attrition at all of the waves following Wave 1.

3.2 Starting Cohort 2

The SC2 panel sample consists of six waves with one survey every year covering the
time period 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 proportion of children not speaking German at home. Furthermore, the
panel sample comprises a lower proportion of children raised by a single parent
opposed to children being raised by both parents. The corresponding model with the
propensities for participation is given in Steinhauer et al. (2015, Chap. 3.1).

The panel sample of the augmentation subsample K1_AUG (N = 6341) reveals
only minor selectivity of participating school children compared to the gross sample
(N = 16,784). We found that the proportion 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 analysing selectivity between the
gross and net sample is naturally restricted to the sampling information (because no
other information was available in advance). Please note, that no general statements
can be made regarding the selectivity apart from this.

Table 9 documents the results of the selectivity analysis regarding the lat-
est 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 augmentation subsample (K1_AUG) a lot of
information from the target as well as the school context is available. We considered
the level of urbanization, the funding of the school, the time of enrollment for
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school as well as the presence of special educational needs as relevant variables to
model attrition in the SC2 subsample K1_AUG.

Similar manifold information is available for the school children from the sub-
sample KIGA_PANEL. However, due to the small overall sample size (N = 576)
and the resulting small case numbers in single cells, some variables were intention-
ally excluded when modeling attrition for the KIGA_PANEL to increase efficiency.
Concretely, this applies to the funding of the school, the level of urbanization, the
school enrollment, the special educational needs as well as the migration background
of the parent. When modelling attrition propensities in the KIGA_IND subsample,
we added the urbanization level to the variables described in the introduction of this
section. All covariates included were regarded as time invariant, because changes—if
at all-are only modest.

Table 9 reports the hazard ratios for attrition across all six waves observed so
far (i.e., Waves 3 to 6 for K1_AUG, respectively) in detail. In all three subsamples
targets whose parents have a higher level of education show a remarkably lower
propensity to be a final dropout, though, not being significant. Opposed to targets
of parents with school leaving certificate lower or equal to secondary education
without vocational training (reference category), having parents of the groups higher
education entrance qualification (with or without vocational training) as well as
having parents with university degree or a technical college qualification significantly
increases willingness of the target to participate.

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 information
regarding the CASMIN of the parents shows a significant effect on the panel attrition.
However, the effect is counterintuitive because the presence of missingness in the
CASMIN is related to a lower propensity for attrition here. The results show that
in subsample K1_AUG respondents from Western 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 migration
background of the parents we observe positive effects on panel willingness. Children
from public schools as well as school children with parents having a generation status
lower than three are more willing to participate.

The time effects were highly significant at all waves for the KIGA_PANEL
and K1_AUG subsamples, indicating a significant loss of panel members at all of
the waves following Wave 1 for KIGA_PANEL, and after Wave 3 for K1_AUG,
respectively. The time 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 Starting Cohort 3

The SC3 panel sample covers seven waves, mostly in an interval of one year, ranging
from 2010 to 2016. During this time, 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 stratification in both subsamples is the school type in which
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a student had initially been sampled. The corresponding secondary school types
(offering education to students in the Grades 5 to 10) are listed in Table 10.

Some students changed schools and possibly also school types over the course
of the panel. Unfortunately, there is no consistent and complete information on the
school type histories of the SC3 panel members available. This is why we stick to
the sampling information when modelling attrition propensities. In addition to the
individual characteristics described in the introduction of this section, we consider
the mathematical competence of a student in Grade 5 and Grade 7 (low, medium,
high, and no information) as explanatory model variable. All of the considered co-
variates are time invariant. This also holds for the mathematical competencies in
Grade 5 and Grade 7, incorporated as cross-sectional information into the model
because there was no testing in Grade 6. Table 11 shows the results of the respective
analysis for the two subsamples of SC3. For the subsample G7_AUG there are no
estimates displayed for mathematical competence in Grade 5, because this infor-
mation is not available by design. Further, there are no estimates given for certain
school types (special need schools FS, elementary schools GS, and orientation 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 after Wave 4 (cp. Table 4),
we excluded them from our analysis. The dominant effect of having no information
on several variables on the attrition propensity is obvious, although only relevant
for mathematical competence among students of the G5 subsample. Besides that,
students of the G5 subsample having good or medium mathematical competence
show a smaller propensity to drop out of the panel, compared to students with bad
mathematical competencies. The same holds for G5 students who have initially been
sampled in OS (school type independent orientation stages). This is because these
students had to leave OS after Grade 6, and thus, are individually surveyed. Finally,
students from the G5 subsample living in Western Germany have a higher attrition
propensity than those living in Eastern Germany (incl. Berlin). Characteristics like
gender, age group or the migration background do not affect the attrition propensity
in G5.

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). Compared to G7_AUG students with bad mathematical competencies,
students with a medium mathematical competence have a lower attrition propensity.
Students with parents having a high educational background (measured by CAS-
MIN), or no information on the educational background have a higher probability
for remaining in the panel sample, compared to students whose parents have a lower
educational background.

3.4 Starting Cohort 4
The SC4 panel sample covers nine waves, mostly in an interval of one year, ranging

from 2010 to 2016. During this time, 16425 students have been surveyed and tested
from Grade 9 onwards. Students get to choose their track of education after Grade 10.
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Table 10 School types in Germany

Abbreviation German name Englisch name
FS Forderschulen Schools offering schooling to students with special educa-
tional needs in the area of learning
FW Freie Waldorfschulen Rudolf Steiner schools
GS Grundschulen Elementary schools
GY Gymnasien Schools leading to upper secondary education and univer-
sity entrance qualification
HS Hauptschulen Schools for basic secondary education
1G Integrierte Gesamtschulen Comprehensive schools
MB Schulen mit mehreren Bil- Schools with several courses of education
dungsgéngen
(N} Schulformunabhingige Schools only covering the orientation stage
Orientierungsstufen
RS Realschulen Intermediate secondary schools

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 latter case, students start
a vocational training or enter the German transition system. Both groups, vocational
training and transition system, are summarized in the vocational track (VOC). The
relevant design variable used for stratification is the school type where a student had
initially been sampled. Here, all secondary school types listed in Table 10 except
elementary schools (GS) and orientation 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
information on their school type history available, which is why we stick to the
sampling information. Besides the individual and design characteristics mentioned
above, we consider the mathematical competence of a student in Grade 9 (low,
medium, high, and no information) as explanatory model variable. Because students
change their educational track after Grade 9 we incorporated the educational track as
a time-varying covariate into the model. Table 12 shows the results of the respective
analysis.

The dominant effect of having no information on several variables on the attrition
propensity is obvious, although only relevant for migration background and parental
CASMIN. Compared to students in the academic track, students in the vocational
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 testing groups in schools is not present any more, making it easier to
refuse. Apart from this, the VOC group of students is more mobile and thus harder
to track. We find that the school type has a strong effect on panel attrition. Compared
to students who have been sampled in schools leading to upper secondary education
(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 until Grade 10). Accordingly, students who have been sampled in schools
dominantly passing their students over the vocational track (i.e., schools for basic
secondary education HS, comprehensive schools IG, Rudolf Steiner schools FW,
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Table 11  Selectivity Analysis for the SC3 Panel Sample along Waves 1-7 (GS5), and Waves 3-7
(G7_AUGQG), respectively

Subsample G5 Subsample G7_AUG
Variable Reference Hazard p-value Hazard p-value

Ratio Ratio
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
Migration back- No
ground
Yes 1.259 0.073 0.986 0.952
No information 1.180 0.389 1.140 0.650
Region Eastern

Germany

Western Germany 1.951 0.010 2914 0.010
Mathem. Compe- Bad
tence
In Grade 5
Good 1.317 0.113 - -
Medium 1.242 0.141 - -
No information 2.058 0.001 - -
Mathem. Compe- Bad
tence
In Grade 7
Good 0.651 0.028 0.658 0.157
Medium 0.698 0.041 0.618 0.048
No information 1.831 < 0.001 0.894 0.830
CASMIN (P) la, 1b, 2b
Ic, 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 information 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
(O] 0.535 0.028 - -
RS 1.170 0.273 1.351 0.306
N 5525 2205

Notes: Dependent variable is attrition (yes or no). (P) parent information. Abbreviations for school types
are given in Table 10.
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Table 12 Selectivity Analysis for the SC4 Panel Sample along Waves 1-9

Variable Reference Hazard Ratio p-value
Gender Female

Male 1.131 < 0.001
Year of Birth 1991-1995

1996-1999 0.885 < 0.001
Migration background No

Yes 1.007 0.850
No information 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 information 0.981 0.813
CASMIN (P) la, 1b, 2b

Ic, 2a 0.813 0.004
2c 0.558 < 0.001
3a, 3b 0.483 < 0.001
No information 1.502 < 0.001
Educational Track Academic

Vocational 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 attrition (yes or no). (P) parent information. Abbreviations for school types
are given in Table 10.

schools with several courses of education MB, intermediate secondary schools RS)
have a lower propensity to remain part of the panel, compared to students in schools
of upper secondary education (GY).

Students in special need schools (FS) are, compared to students in schools of
upper secondary education (GY), less likely to leave the panel sample. This might
be due to the fact that these students 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 of the cohort have a lower
probability to drop out. Concerning the mathematical competence, students with
medium or high mathematical competencies are more likely to remain part of the
panel sample as compared to students with a lower achievement in the mathemat-
ical competence tests. Finally, the parents’ educational background (measured by
CASMIN) influences panel attrition. Here, students whose parents have at least
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a secondary school qualification and a completed vocational training (or higher de-
grees of education) are more likely to remain in the panel as compared to students
whose parents do not have at least a completed vocational training.

3.5 Starting 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. Rel-
evant design variables are the type of university at which a student started her/his
studies (i.e., public or private university, and university or university of applied sci-
ences), whether a student studied with the aim of becoming a teacher!® (i.e., yes
vs. no), and whether a student has graduated with a degree allowing for traditional
university admission'* (i.e., traditional university admission in Germany, traditional
university admission abroad, and nontraditional university admission). The field of
study is a further stratification criterion. However, over the course of the panel many
students changed their study field (in parts or completely). There is strong evidence
that many students who dropped out have changed their study field. Consequently,
no current information on their study field is available. Including outdated infor-
mation into our analysis would give a wrong picture. Thus, we decided to omit it.
Clearly, students have also changed universities. However, here we could not find
evidence for high incidence. Hence, we included this criterion into our analysis.
In addition to the individual characteristics described above, we consider the math-
ematical 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 time invariant.

Table 13 shows the results of the respective analysis. We find 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 Eastern
Germany (incl. Berlin) remain more surely part of the panel sample than those in
Western Germany. The same applies to students performing well in the mathematical
competence test and to students studying at universities (in comparison to students
studying at universities of applied sciences). The latter may be explained by students
continuing their studies by a doctorate programme at university. Such programmes
do usually not exist at universities 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 information on their university admission are surely dropping
out. Moreover, we find strong time 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 time all persons who did not participate in NEPS for a period
longer than 2 years were not administered since they had been converted into final

13 This group has been oversampled.

14 When establishing the sample, all universities were asked providing information on the admission of
their students. Those with nontraditional admission were fully surveyed. Thus, university admission is
a design criterion of the SC5 sample.
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Table 13  Selectivity Analysis for the SC5 Panel Sample along Waves 1-9

Variable Reference Hazard Ratio p-value
Gender Female

Male 1.000 0.998
Year of Birth < 1989

1989/1990 0.898 0.008
>1990 0.881 0.010
Migration background No

Yes 1.024 0.599
Region Eastern Germany

Western Germany 1.162 < 0.001
Mathem. Competence in Bad

2010/11

Medium 0.868 0.144
Good 0.627 < 0.001
No information 1.375 < 0.001
CASMIN Mother la, 1b, 2b

1c, 2a 1.025 0.714
2c 0.945 0.460
3a, 3b 0.937 0.543
No information 0.970 0.692
CASMIN Father la, 1b, 2b

Ic, 2a 0.969 0.707
2c 0.949 0.574
3a, 3b 1.028 0.786
No information 0.933 0.424
Studying for Teacher Degree No

Yes 0.907 0.024
Public Institution No

Yes 0.971 0.789
Institution Univ. of Applied Science

University 0.891 0.006
University admission Non-traditional

Traditional in Germany 0.890 0.642
Traditional abroad 0.827 0.711
No information 27.48 < 0.001

N

17910

Note: Dependent variable is attrition (yes or no).

dropouts after Wave 7. Furthermore, we find evidence that final dropouts occur
more often 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 participating.
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3.6 Starting 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 participants, 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 participants (i.e., NEPS3). To comply
with the different starting times, the SC6 selectivity analysis is conducted separately
for ALWA/NEPS1 and NEPS3. Relevant design variables considered in the analysis
as covariates are gender, birth cohort, migration background, whether someone lives
in Western or Eastern Germany (incl. Berlin), the size of the residential community,
marital status as well as highest educational qualification attained (mapped by the
CASMIN classification). Furthermore, the household size, the employment status
and the presence of children in the household are taken into account.

The ALWA/NEPS1 model additionally considers the subsample membership (i.e.,
ALWA or NEPS1). All covariates included were regarded as time invariant, because
changes—if at all-are only modest (especially concerning the presence of children in
the household).

Table 14 shows the results of the respective analyses separated by the two samples
ALWA/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 Germany (incl. Berlin). Likewise, leaving
the panel is more likely for single and married persons as for widowed or divorced
ones. Respondents who live in communities with more than 500,000 inhabitants
possess a lower dropout rate than individuals who live at locations with less than
50,000 inhabitants. With increasing educational 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 proba-
bility 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 educational level and whether someone lives
in Western or Eastern Germany does not have any significant effect on the attrition
propensity in NEPS3. However, we find that individuals with migration background
are more likely to drop out from the NEPS3 panel.

4 Summary and Recommendations for Statistical Analyses

Our selectivity analyses have shown that—over the course of the panel-specific
groups of individuals 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 vocational training), people with migration background, and
persons with (or parents with) elementary or lower secondary education have higher
dropout propensities than their counterparts. Likewise, people living in the Western
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Table 14 Selectivity Analysis for the SC6 Panel Sample along NEPS Waves 1-7 (ALWA/NEPS1), and
NEPS Waves 3-7 (NEPS3), respectively

ALWA/NEPS1 NEPS3
Variable Reference Hazard p-value Hazard p-value

Ratio Ratio
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
Migration back- No
ground
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 inhabi-

tants

50,000 up to 100,000 0.976 0.706 0.989 0.912
100,000 up to 0.953 0.313 1.032 0.669
500,000
> 500,000 inhabi- 0.898 0.027 0.888 0.133
tants
Family Status Divorced/widowed
Single 1.243 0.006 1.180 0.152
Married 1.188 0.015 1.011 0.919
CASMIN la, 1b, 2b
Ic, 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 House- No
hold
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 attrition (yes or no).

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 math-
ematical competence scores and those with missing values have a lower tendency
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to remain part of NEPS. Further findings of our analyses are ambivalent and differ
between the starting cohorts.

We see that the composition of the NEPS cohort samples changes over time. Ne-
glecting this feature in statistical analysis likely yields biased results. As a guideline,
we recommend applying non-response adjusted design weights when conducting de-
scriptive statistics. Such weights are provided in the Weights file of the NEPS SUF.
However, all of the weights provided refer to the group of people who participated
in a wave, not to a subgroup which may be of special interest to answer a particular
research question. For coping with a special subsample of a cohort, further non-
response weighting might be necessary. For this purpose, a non-response model has
to be specified, fitted and adjustment factors have to be derived. For the NEPS,
the accordant processing is described in very detail in Steinhauer et al. (2015) as
well as in Steinhauer (2014). Concerning regression, we advise to include the stra-
tum information—to account for the unequal selection probabilities in the distinct
strata—into the focal model. Furthermore, all variables that have been found to have
a significant effect on the attrition probability of the considered sample should be
included as explanatory variables. Missing values may be imputed using multivari-
ate equation by chained equation (van Buuren and Groothuis-Oudshoorn 2011) or
modelled using the full information maximum likelihood approach (Enders 2010).
Both approaches work fine under missing at random (MAR) mechanisms. However,
the situation complicates if a missing not at random (MNAR) process must be as-
sumed and the missing probability depends on the missing values themselves. Then,
sensitivity analyses have to be performed opposing different MNAR models such
as selection and pattern mixture models. For the NEPS data, an accordant study
with recommendations for the data users has been conducted by Zinn and Gnambs
(2018).

Besides the recommendations listed here, users of the NEPS data are invited to
use the NEPSforum (https://forum.neps-data.de/) to ask questions answered by either
other NEPS data users or the data providers at the Leibniz Institute for Educational
Trajectories.

Acknowledgements This paper uses data from the National Educational Panel Study (NEPS):
o Starting Cohort Newborns (https://doi.org/10.5157/NEPS:SC1:4.0.0),

o Starting Cohort Kindergarten (https://doi.org/10.5157/NEPS:SC2:6.0.0),

o Starting Cohort Grade 5 (https://doi.org/10.5157/NEPS:SC3:7.0.0),

o Starting Cohort Grade 9 (https://doi.org/10.5157/NEPS:SC4:9.1.0),

o Starting Cohort First-Year Students (https://doi.org/10.5157/NEPS:SC5:9.0.0), and

o Starting Cohort Adults (https://doi.org/10.5157/NEPS:SC6:8.0.0).

From 2008 to 2013, NEPS data was collected as part of the Framework Program for the Promotion of Em-
pirical Educational Research funded by the German Federal Ministry of Education and Research (BMBF).
As of 2014, NEPS is carried out by the Leibniz Institute for Educational Trajectories (LIfBi) at the Uni-
versity of Bamberg in cooperation with a nationwide network.

@ Springer


https://forum.neps-data.de/
https://doi.org/10.5157/NEPS:SC1:4.0.0
https://doi.org/10.5157/NEPS:SC2:6.0.0
https://doi.org/10.5157/NEPS:SC3:7.0.0
https://doi.org/10.5157/NEPS:SC4:9.1.0
https://doi.org/10.5157/NEPS:SC5:9.0.0
https://doi.org/10.5157/NEPS:SC6:8.0.0

Attrition and selectivity of the NEPS starting cohorts: an overview of the past 8 years 205

Funding Open Access funding provided by Projekt DEAL.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.
0/.

References

Beck N (2008) Time-series-cross-section methods. In: Box-Steffensmeier JM, Brady HE, Collier D (eds)
The Oxford handbook of political methodology. Oxford University Press, New York, pp 475-493
https://doi.org/10.1093/0xfordhb/9780199286546.001.0001

Blossfeld HP, Robach HG, von Maurice J (eds) (2011) Education as a lifelong process: the German
National Educational Panel Study (NEPS) vol 14. VS, Wiesbaden (Special issue: Zeitschrift fiir
Erziehungswissenschaft)

Brauns H, Steinmann S (1997) Educational reform in France, West Germany, the United Kingdom and
Hungary: Updating the CASMIN educational classification (Working Paper Number 21). Mannheim,
Germany: Mannheimer Zentrum fiir Europidische Sozialforschung

Brostrom G (2012) Event history analysis with R. CRC Press, London

van Buuren S, Groothuis-Oudshoorn K (2011) mice: multivariate imputation by chained equations in R.
J Stat Soft 45(3):1-67

Cox D (1972) Regression models and life-tables. J Roy Stat Soc B Met 34(2):187-220

Enders C (2010) Applied missing data analysis. Guilford Publications, Guilford

Hammon A, Zinn S, ABmann C, Wiirbach A (2016) Samples, weights, and nonresponse: the adult cohort
of the national educational panel study (wave 2 to 6). NEPS survey paper 7. Leibniz Institute for
Educational Trajectories, National Educational Panel Study, Bamberg

Hougaard P (2000) Analysis of multivariate survival data. Springer, Berlin

Kalbfleisch J, Prentice R (2002) The statistical analysis of failure time data. Wiley, Hoboken

Olezyk M, Will G, Kristen C (2014) Immigrants in the neps: identifying generation status and group of
origin. NEPS working paper 41a. Leibniz Institute for Educational Trajectories, National Educational
Panel Study, Bamberg

R Core Team (2017) R: a language and environment for statistical computing. R foundation for statistical
computing, Vienna, Austria. https://www.R-project.org/. Accessed: 10 Febr 2020

Steinhauer HW (2014) Sampling techniques and weighting procedures for complex survey designs: the
school cohorts of the national educational panel study (neps). PhD thesis, University of Bamberg,
Bamberg. http://d-nb.info/1061022536/34. Accessed: 10 Febr 2020

Steinhauer HW, Zinn S (2016a) Neps technical report for weighting: weighting the sample of starting
cohort 3 of the national educational panel study (waves 1 to 3). NEPS working paper 63. Leibniz
Institute for Educational Trajectories, National Educational Panel Study, Bamberg

Steinhauer HW, Zinn S (2016b) Neps technical report for weighting: weighting the sample of starting
cohort 4 of the national educational panel study (wave 1 to 6). NEPS survey paper 2. Leibniz Institute
for Educational Trajectories, National Educational Panel Study, Bamberg

Steinhauer HW, ABmann C, Zinn S, GoBmann S, Rissler S (2015) Sampling and weighting cohort sam-
ples in institutional contexts. AStA Wirtsch Sozialstat Arch 9(2):131-157. https://doi.org/10.1007/
$11943-015-0162-0

Steinhauer HW, Zinn S, Gaasch C, GoBmann S (2016) Neps technical report for weighting: weighting the
sample of kindergarten children and grade 1 students of the national educational panel study (wave
1 to 3). NEPS working paper 66. Leibniz Institute for Educational Trajectories, National Educational
Panel Study, Bamberg

Wiirbach A, Zinn S, ABmann C (2016) Samples, weights, and nonresponse: the early childhood cohort
of the national educational panel study (wave 1 to 3). NEPS survey paper 8. Leibniz Institute for
Educational Trajectories, National Educational Panel Study, Bamberg

Zinn, S, Gnambs, T (2018). Modeling competence development in the presence of selection bias. Behavior
research methods, 50(6), 2426-2441.

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1093/oxfordhb/9780199286546.001.0001
https://www.R-project.org/
http://d-nb.info/1061022536/34
https://doi.org/10.1007/s11943-015-0162-0
https://doi.org/10.1007/s11943-015-0162-0

206 S. Zinn et al.

Zinn S, Steinhauer HW, ABmann C (2017) Samples, weights, and nonresponse: the student sample of the
national educational panel study (wave 1 to 8). NEPS survey paper 1. Leibniz Institute for Educational
Trajectories, National Educational Panel Study, Bamberg

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

@ Springer



	Attrition and selectivity of the NEPS starting cohorts: an overview of the past 8 years
	Abstract
	Zusammenfassung
	Introduction
	Participants, Dropouts, and Attrition
	Starting Cohort 1
	Starting Cohort 2
	Starting Cohort 3
	Starting Cohort 4
	Starting Cohort 5
	Starting Cohort 6

	Selectivity Analyses
	Starting Cohort 1
	Starting Cohort 2
	Starting Cohort 3
	Starting Cohort 4
	Starting Cohort 5
	Starting Cohort 6

	Summary and Recommendations for Statistical Analyses
	References


