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N
o
n

T
e
ch

n
ica

l
S
u
m

m
ary

T
he

education
variable

in
the

IA
B

datasets
suff

ers
from

problem
s

like

m
issing

and
m

isclassified
values.

T
he

data
problem

s
do

not
occur

ran-

dom
ly,

but
are

highly
associated

w
ith

other
variables

from
the

dataset.

T
his

issue
has

b
ecom

e
m

ore
and

m
ore

im
p
ortant

over
the

last
years

and
it

severely
influences

em
pirical

findings.

T
he

education
variable

should
represent

a
p
erson’s

highest
form

al
de-

gree.
P
eople

can
only

attain
degrees

over
tim

e
but

not
lose

them
.

T
his

prop
erty

ofthe
education

variable
im

p
oses

restrictions
leading

to
incon-

sistencies.
R

ecently,
this

problem
has

b
een

addressed
in

the
literature

by
using

correction
rules.

T
he

new
ly

develop
ed

procedure
utilises

these
rules

to
identify

m
isclas-

sified
values

and
replace

them
w

ith
m

issing
values.

W
e

derive
a

new

estim
ator

for
this

kind
of

data
correction

based
on

a
E

M
-based

estim
a-

tor
for

incom
plete

data.
T

he
estim

ation
results

of
this

new
procedure

are
unbiased

and
consistent

under
the

classical
M

A
R

assum
ption.

W
e

apply
this

new
estim

ator
to

a
set

of
M

incer-typ
e

w
age

regression

for
the

years
1993–2003

separately
in

order
to

observe
changes

in
the

im
pact

of
the

educational
degrees

on
the

w
age.

T
hese

coeffi
cient

es-

tim
ates

clearly
show

that
the

quality
of

education
is

m
ore

im
p
ortant

than
the

num
b
er

of
years

of
education.

W
e

also
find

a
rising

w
age

diff
erential

b
etw

een
the

diff
erent

educational
degrees

over
tim

e.
T

his

indicates
that

the
educationalexpansion

of
this

decade
does

not
exceed

the
request

for
high-skilled

w
orkers.

T
hus,w

e
did

not
find

any
evidence

that
w

ould
suggest

an
inflation

of
form

al
education

or
a

devaluation
of

degrees.



D
a
s

W
ich

tig
ste

in
K

ü
rze

D
ie

B
ildungsvariable

in
den

IA
B

D
atensätzen

enthält
viele

fehlende
und

fehlerhafte
A

ngab
en.

D
iese

D
atenfehler

stehen
in

A
bhängigkeit

zu
an-

deren
V
ariablen

in
den

D
atensätzen.

D
iese

D
atenproblem

atik
hat

üb
er

die
Z
eit

an
Q

uantität
gew

onnen.
D

adurch
können

A
nalyseergebnisse,

insb
esondere

auf
B

asis
der

letzten
Jahre,

stark
verzerrt

sein.

D
ie

B
ildungsvariable

stellt
den

höchsten
bisher

jem
als

erreichten
for-

m
alen

B
ildungsabschluss

einer
P
erson

dar.
U

nter
Z
uhilfenahm

e
dieser

R
ahm

enb
edingungen

w
urden

in
der

L
iteratur

verschiedene
K

orrektur-

m
öglichkeiten

inkonsistenter
Z
eitreihen

vorgeschlagen.

U
nter

V
erw

endung
dieser

K
orrekturregeln

w
ird

eine
neue

M
ethode

ent-

w
ickelt,

um
fehlklassifizierte

D
aten

zu
identifizieren

und
aus

dem
D

a-

tensatz
zu

entfernen.
A

usgehend
von

einem
erw

artungsm
axim

ierenden

(E
M

)
Schätzer

für
unvollständige

D
aten

w
ird

ein
neuer

Schätzer
für

diese
A

rt
der

D
atenkorrektur

hergeleitet.
Schätzer,

w
elche

m
it

dieser

neuen
T
echnik

gew
onnen

w
erden,

sind
unverzerrt

und
konsistent

unter

der
klassischen

A
nnahm

e
des

b
edingt-zufälligen

F
ehlens

von
W

erten

(M
A

R
).

D
ieser

neue
Schätzer

w
ird

genutzt,
um

m
it

H
ilfe

getrennter
L
ohnre-

gressionen
nach

M
incer

für
die

Jahre
1993

bis
2003

Ä
nderungen

in

den
L
ohnw

irkungen
der

B
ildungsabschlüsse

zu
m

essen.
D

ie
E

rgebnis-

se
zeigen,

dass
die

Z
ahl

der
B

ildungsjahre
ein

schlechter
P

roxy
für

die

M
essung

von
B

ildungsrenditen
ist,

da
es

m
ehr

auf
die

Q
ualität

als
auf

die
Q

uantität
der

B
ildung

ankom
m

t.
Z
udem

w
ird

ein
steigendes

L
ohn-

diff
erential

zw
ischen

den
verschiedenen

B
ildungsabschlüssen

gefunden.

D
am

it
w

ird
die

T
hese

unterstützt,
dass

die
B

ildungsexpansion
dieser

D
ekade

den
B

edarf
an

hochqualifizierten
A

rb
eitnehm

ern
nicht

üb
er-

schritt
und

som
it

p
er

se
nicht

von
einer

B
ildungsinflation

m
it

einer

A
bw

ertung
der

B
ildungsabschlüsse

gesprochen
w

erden
kann.
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R
egister

data
are

know
n

for
their

large
sam

ple
size

and
good

data
qual-

ity.
T

he
m

easurem
ent

accuracy
of

variables
highly

dep
ends

on
their

high
im

p
ortance

for
adm

inistrative
processes.

T
he

education
variable

in
the

IA
B

em
ploym

ent
sub-sam

ple
is

an
exam

ple
for

inform
ation

that
is

gathered
w

ith-
out

a
clear

purp
ose.

It
therefore

severely
suff

ers
from

m
issing

values
and

m
isclassifications.

In
this

pap
er,

a
classical

approach
to

deal
w

ith
incom

plete
data

is
used

in
com

bination
w

ith
rule-based

plausibility
checks

for
m

isclas-
sification

to
im

prove
the

quality
of

the
variable.

T
he

develop
ed

correction
procedure

is
applied

to
sim

ple
M

incer-typ
e

w
age

regressions.
T

he
procedure

reveals
that

the
quality

of
years

in
education

is
very

im
p
ortant:

T
he

G
erm

an
lab

our
m

arket
rew

ards
general

education
less

than
vocational

training.
F
ur-

therm
ore,using

this
m

ethod,no
indication

of
an

inflation
in

form
aleducation

degrees
could

b
e

found.
K

e
y
w

o
r
d
s
:

m
easurem

ent
error,

E
M

by
the

m
ethod

of
w

eights,
w

age
re-

gression,expansion
of

educationaldegrees,m
isclassification,im

putation
rules

J
E
L
:
C

1
3
,
J
2
4
,
J
3
1

∗
I

th
a
n
k

B
ern

d
F
itzen

b
erg

er
a
n
d

V
eren

a
N

iep
el

fo
r

h
elp

fu
l

d
iscu

ssio
n
s

a
n
d

co
m

m
en

ts.
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h
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rk
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s
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th
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,
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G
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E
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1
.

In
tro

d
u
c
tio

n

A
dm

inistrative
individual

data
have

gained
grow

ing
im

p
ortance

for
em

pirical
econom

ics

and
p
olicy

evaluation
b
ecause

of
their

high
reliability.

In
contrast

to
survey-based

data,

nonresp
onse,

m
issing

and
m

ism
easured

values
are

not
a

big
issue.

A
t

first
glance,

sam
ple

selection
in

register
data

is
determ

ined
by

clearly
defined

rules
(i.e.

job
seekers).

A
ny

m
ism

easurem
ent

is
due

to
errors

during
coding

and
occur

totally
at

random
.

W
hile

this

is
true

for
certain

inform
ation

w
ithin

the
register

data
(i.e.

w
ages),

this
does

not
hold

for
inform

ation
that

has
b
een

collected
additionally

and
b
ears

no
(m

ore)
relevance

for

any
adm

inistrative
tasks.

O
ne

exam
ple

for
such

a
piece

of
inform

ation
is

the
education

variable
in

the
IA

B
(Institute

of
E

m
ploym

ent
R

esearch)
datasets

(e.g.
IA

B
S

(B
ender

et
al.,

2000),
IE

B
S

(Jacob
ebbinghaus

and
Seth,

2007)).
T

he
very

divergent
quality

of

register
data

is
b
een

know
n

for
a

quite
long

tim
e

(cf.
e.g.

C
ram

er,
1985;

Schm
ähl

and

F
achinger,

1994).

W
hile

research
on

data
problem

s
in

survey
data

has
a

long
history

(cf.
e.g.

R
ubin,

1987),
the

sp
ecific

issues
in

adm
inistrative

data
have

only
recently

gained
attention

(see

Johansson
and

Skedinger
(2009)

for
Sw

edish
data

and
F
itzenb

erger
et

al.
(2006),

as
w

ell

as
W

ichert
and

W
ilke

(2010)
for

the
case

of
the

IA
B

data
from

G
erm

any).

T
he

education
variable

is
not

com
pletely

ordered
and

is
increasing

m
onotonically

over

tim
e.

T
hese

and
other

rules
of

the
system

of
form

al
education

in
G

erm
any

im
ply

restric-

tions
on

the
education

variable.
T

he
prop

osed
m

ethod
explicitly

uses
the

constraints

deduced
from

these
restrictions.

In
this

pap
er,

these
constraints

are
com

bined
w

ith
an

incom
plete

data
algorithm

(Ibrahim
,
1990)

to
im

prove
the

quality
of

the
education

vari-

able
in

a
m

axim
um

likelihood
estim

ation
fram

ew
ork.

T
he

introduced
idea

m
ay

also
b
e

used
for

other
tim

e-m
onotone

discrete
variables.

T
his

pap
er

focuses
on

the
education

variable
as

the
m

ost
im

p
ortant

factor
for

m
easur-

ing
returns

on
education

and
skill

biases
in

lab
our

m
arket

outcom
es.

T
hese

are
tw

o
very

im
p
ortant

issues
(cf.

e.g.
C

ard,
1999;

K
atz

and
A

utor,
1999),

w
hich

require
a

reliable

m
easure

of
form

al
education.

T
he

new
m

ethodology
is

com
pared

w
ith

other
(sim

ple)
m

ethods
for

m
issing

variables.

T
he

sim
plest

w
ay

to
deal

w
ith

m
issing

values
is

case-deletion
(L

ittle
and

R
ubin,

2002).

U
nfortunately,

this
reduces

the
num

b
er

of
observations.

F
urtherm

ore,
if

the
data

are

not
m

issing
totally

at
random

,
the

param
eter

estim
ates

w
ill

b
e

biased.
Introducing

an

additionaldum
m

y
variable

indicating
that

the
value

for
the

current
observation

is
m

issing

keeps
the

num
b
er

of
observations.

In
this

approach,
“m

issing”
represents

a
category

of

its
ow

n.
U

nfortunately,
the

estim
ates

for
correlated

covariates
are

biased
if

the
data

are

1



not
m

issing
totally

at
random

(Jones,
1996).

A
tw

o
stage

procedure
is

another
classical

approach
(L

ittle
and

R
ubin,

2002),
w

hich
is

closely
related

to
prop

ensity
score

m
ethods.

F
irst,a

prediction
m

odelfor
the

non-m
issing

data
generation

process
is

estim
ated

(‘prop
ensity

score’).
T

he
resulting

probabilities
are

used
as

w
eights

for
the

target
analysis

at
the

second
stage.

U
nfortunately,

this
requires

sp
ecification

and
estim

ation
of

an
auxiliary

m
odel,reducing

the
effi

ciency
of

the
resulting

estim
ator.

M
ore

sophisticated
m

ethods
m

ake
use

of
either

external
validation

data
or—

in
the

case
of

m
ultiple-im

putation—
additional(m

odel)
assum

ptions
regarding

the
m

issing
data

process
(cf.

e.g.
L
ittle

and
R

ubin,
2002).

T
herefore,

these
m

ethods
are

not
considered

as

contenders
here.

W
age

estim
ations,

w
hich

take
m

isclassification
explicitly

into
account,

require
condi-

tional(m
ean)

indep
endence

of
w

ages
and

m
easurem

ent
error

given
the

(unobserved)
true

education
(K

ane
et

al.,
1999).

F
itzenb

erger
et

al.
(2006)

have
show

n
that

this
is

not
the

case
for

the
IA

B
S

data.
T

his
and

other
p
otential

alternatives
suggested

in
the

literature

are
not

applicable
here.

T
his

pap
er

intends
to

find
indicators

for
changes

in
the

return
on

education
in

the

years
1993

to
2003.

D
uring

these
years,

substantial
changes

in
the

w
age

structure
and

the
technological

background
took

place
(A

ntonczyk
et

al.,
2010).

A
dditionally,

a
larger

part
ofthe

w
ork

force
gained

access
to

higher
education.

T
he

naturalquestion
is,w

hether

the
changes

in
technology—

favouring
high-skilled

lab
our—

dom
inate

or
the

greater
avail-

ability
of

form
al

education.

In
the

first
case,

w
e

w
ould

observe
a

higher
w

age
diff

erential
for

higher
skilled

w
orkers.

In
the

second
case,

w
e

w
ould

see
an

inflation
of

educational
degrees

resulting
in

low
er

w
age

diff
erentials.

W
e

w
ill

m
ake

use
of

a
set

of
separately

estim
ated

sim
ple

M
incer

w
age

regressions

(M
incer,

1974).
T
o

b
e

precise,
w

e
regress

the
log-w

age
on

education,
age,

age
squared,

w
ork

exp
erience

and
the

additionalcontrolvariables:
foreign,

industries
and

task
groups.

O
ther

authors
use

the
panel

dim
ension

explicitly
(G

eb
el

and
P

feiff
er,

2010).
T

hanks
to

the
large

dataset,
w

e
can

estim
ate

separate
m

odels
for

the
diff

erent
years,

w
hich

is
a

less
restrictive

m
odelling.

W
e

have
to

adm
it

that
w

e
do

not
w

ant
to

contribute
to

the

discussion
on

returns
to

education
or

skill
prem

ia
(cf.

e.g.
B

oudarbat
et

al.,
2010).

O
ur

goalis
to

show
the

diff
erences

that
arise

from
the

correction
ofthe

form
aleducation

variable,
rather

than
m

easure
the

return
on

education
itsef.

2



2
.

T
h
e

E
d
u
c
a
tio

n
V
a
ria

b
le

in
th

e
IA

B
E
m

p
lo

y
m

e
n
t

S
u
b
sa

m
p
le

(IA
B

S
)

W
e

use
the

IA
B

S
version

for
the

p
eriod

1975–2004
released

w
ith

detailed
regional

in-

form
ation

(see
D

rew
s,

2008,
for

a
detailed

description).
O

ur
m

ethod
is

relevant
for

all

versions
of

the
IA

B
S.

T
he

data
contain

daily
register

data
for

1
360

949
individuals

in

G
erm

any
on

em
ploym

ent
sp

ells
and

on
sp

ells
w

ith
transfer

paym
ents

from
the

F
ederal

L
ab

our
O

ffi
ce.

T
he

IA
B

S
is

a
representative

2%
sam

ple
of

em
ploym

ent.
A

fter
the

end

of
the

year
and

w
ith

the
term

ination
of

an
em

ploym
ent,

em
ployers

have
to

rep
ort

earn-

ings
and

other
socio-dem

ographic
inform

ation
ab

out
their

em
ployees,such

as
educational

degree.
T

he
earnings

inform
ation

and
the

length
of

the
em

ploym
ent

sp
ells

are
used

to

calculate
contributions

to
and

b
enefits

from
the

social
insurance

system
and,

hence,
are

very
reliable.

P
eriods

of
self-em

ploym
ent

and
em

ploym
ent

as
life-tim

e
civil

servants,

w
hich

are
not

sub
ject

to
(m

andatory)
social

insurance,
are

not
included

in
the

data.

T
he

education
inform

ation
has

to
b
e

rep
orted

w
ith

every
em

ploym
ent

sp
ellbut

it
b
ears

no
relevance

for
the

social
security

system
.

R
ep

orting
the

em
ployee’s

education
incor-

rectly
has

no
consequences

(F
itzenb

erger
et

al.,
2006).

T
his

explains
w

hy
the

education

variable
in

the
IA

B
S

is
less

reliable
com

pared
to

inform
ation

on
earnings

or
the

b
eginning

and
ending

of
sp

ells.
O

ther
sp

ells
than

em
ployer

rep
orted

inform
ation—

like
transfer

pay-

m
ents

or
other

technicalsp
ells

rep
orting

gaps
in

the
em

ploym
ent

history—
do

not
provide

additional
inform

ation
on

the
education

variable.
T

hus,
w

e
restrict

our
analysis

to
the

inform
ation

given
in

em
ploym

ent
sp

ells.
T

here
are

ab
out

24
936

176
sp

ells
in

the
sam

ple,

20
644

256—
i.e.

82.8%
—

of
these

are
are

em
ploym

ent
sp

ells.
T

he
rep

orting
system

did

not
change

since
it

had
b
een

introduced
in

1973
for

W
est

G
erm

any.
T

he
sam

e
system

w
as

im
plem

ented
for

the
eastern

parts
of

G
erm

any
in

1991
after

the
reunification.

T
hus,

inconsistencies
in

the
education

variable
over

tim
e

can
only

b
e

attributed
to

em
ployer’s

unreliability
(F

itzenb
erger

et
al.,

2006).

T
he

education
variable

in
the

IA
B

S
is

a
partially

ordered
categoricalvariable

describing

the
current

form
aleducationalstatus

ofa
w

orker
as

it
is

rep
orted

to
the

em
ployer

(usually

at
the

b
eginning

of
the

w
orking

contract).
T

here
are

6
p
ossible

values:
“no

degree”

(N
D

),
“high

school
degree”

(H
S),

“vocational
training”

(V
T

),
“high

school
degree

and

vocational
training”

(H
SV

T
),

“technical
college

degree”
(T

C
),

“university
degree”

(U
).

T
he

tw
o

categories
V

T
and

H
S

are
not

ordered.

D
uring

the
last

years,
there

has
b
een

a
steady

expansion
of

educational
degrees

(cf.

figure
1).

A
t

the
lab

our
m

arket,
how

ever,
w

e
can

only
observe

a
slight

increase
in

university
degrees,

but
none

in
technical

college
degrees.

In
contrast

to
figure

1,
w

e

3



F
igure

1:
G

raduates
over

tim
e

-
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0
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0
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0
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0
0
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0

0
 0

0
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5

0
 0

0
0
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0

0
 0

0
0

 4
5

0
 0

0
0

 5
0

0
 0

0
0

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

2
0

0
4

2
0

0
5

2
0

0
6

2
0

0
7

H
S

T
C

U
D

S
ou

rce:
F
ed

eral
S
tatistical

O
ffi

ce

even
do

not
observe

a
significant

increase
in

high
school

degrees
(cf.

figure
2).

T
his

is

not
surprising,

b
ecause

w
orkers

in
G

erm
any

are
supp

osed
to

have
additional

education

b
eyond

a
general

schooling
degree;

either
a

vocational
training

or
a

higher
educational

degree.
H

igh
school

graduates
(w

ithout
additional

education)
are

restricted
to

certain

auxiliary
tasks

or
short-tim

e
em

ploym
ent.

T
he

education
variable

suff
ers

seriously
from

m
issing

(F
itzenb

erger
et

al.,
2006)

and

m
isclassified

values
(W

ichert
and

W
ilke,

2010).
M

oreover,
the

fraction
of

m
issing

values

has
increased

over
the

last
years

(cf.
figure

2)
and

w
e

have
to

exp
ect

that
the

em
ployer’s

rep
orts

are
losing

on
reliability.

T
hus,

it
is

quite
reasonable

to
exp

ect
an

increasing

fraction
of

m
isclassified

values.

2
.1

.
R
u
le

s
o
f
C
o
n
siste

n
c
y

T
he

education
variable

represents
form

al
educational

degrees.
T

his
im

plies,
that

there

are
som

e
rules

that
restrict

the
num

b
er

of
plausible

values
for

this
variable.

M
R

T
he

m
ost

prom
inent

rule
is

the
m

onotonicity
rule:

In
G

erm
any,

it
is

im
p
ossible

to
lose

your
form

al
educational

degree.
T

he
variable

is
partially

ordered,
i.e.

U
D

>
T

C
>

H
SV

T
>

H
S

or
V

T
>

N
D

.
H

S
and

V
T

are
not

ordered.
T

hese
form

al

4



F
igure

2:
F
orm

al
educational

degrees
over

tim
e

0

0
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0
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0
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0
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0
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0
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0
,7

1
9

9
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1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

U
D

T
C

H
S

+
V

T
V

T
H

S
N

D
m

is
s
in

g

S
ou

rce:
IA

B
S
,
ow

n
calcu

lation
s

(jo
b
s

w
ith

so
cial

secu
rity

p
rotection

,
w

eigh
ted

b
y

em
p
loy

m
en

t
d
u
ration

w
ith

in
y
ear)

educational
degrees

are
stable,

i.e.
once

you
have

reached
a

certain
level,

you
w

ill

never
fall

back
to

a
low

er
level.

O
ther

rules
can

b
e

obtained
from

age
and

tim
e

constraints:

T
R

N
ob

ody
is

able
to

obtain
any

degree
w

ithout
investm

ent
of

tim
e.

F
or

exam
ple,

studying
at

an
university

requires
a

high
school

degree.
It

is
im

p
ossible

to
get

your

high
school

degree
and

obtain
a

university
degree

one
year

later.
T

herefore,
w

e
can

establish
som

e
tim

e
rules:

–
at

least
2

years
for

vocational
training

degrees

–
at

least
2

years
for

high
school

degrees

–
at

least
2

years
for

university
degrees

–
at

least
1

year
for

technical
college

degrees

U
sually,

it
takes

m
uch

longer
to

obtain
one

of
the

ab
ove

m
entioned

degrees.
T

here

are
com

bined
education

paths,
w

here
you

can
get

a
V

T
degree

and
a

bachelor

(usually
T

C
)

after
three

years
of

education,
for

exam
ple.

A
R

A
ge

rules
are

partly
related

to
the

tim
e

rules.
T

hey
describ

e
the

m
inim

um
age

of

a
p
erson

for
having

a
certain

degree:

5



–
no

vocational
training

degree
under

18

–
no

high
school

degree
under

16

–
no

vocational
training

+
high

school
degree

under
18

–
no

university
or

technical
college

degree
under

19

T
hese

rules
are

not
very

stringent,
but

they
are

suited
to

correct
(absolutely)

im
plausible

values
w

ithout
introducing

any
overcorrection

bias.

E
xcept

for
the

age
rules,

all
rules

rely
on

the
panel

dim
ension

of
the

data.

2
.2

.
R
u
le

s
o
f
p
la

u
sib

ility

In
addition

to
these

rules
for

the
consistency

of
the

education
variable,F

itzenb
erger

et
al.

(2006)
introduced

plausibility
rules

that
rely

on
know

ledge
of

the
data

generating
pro-

cess.
T

hey
com

bined
diff

erent
assum

ptions
for

establishing
sets

of
rules

w
ith

increasing

com
plexity.

IP
1

Inform
ation

from
all

em
ploym

ent
sp

ells
are

valid.
H

igher
degrees

are
forw

ard
ex-

trap
olated

over
tim

e
w

ithout
restrictions.

T
his

should
result

in
an

overestim
ation

of
the

true
educational

degree.

IP
2a

Inform
ation

from
all

em
ploym

ent
sp

ells
is

considered.
H

igher
degrees

are
forw

ard

extrap
olated

over
tim

e
only

if
the

degree
has

b
een

rep
orted

at
least

three
tim

es.

T
his

is
slightly

m
ore

conservative
than

IP
1.

IP
2b

Inform
ation

from
all

em
ploym

ent
sp

ells
is

considered.
If

a
sequence

is
inconsistent

w
ith

M
R

,
the

inconsistency
has

to
b
e

rep
orted

three
tim

es
b
efore

this
educational

inform
ation

is
backw

ard
extrap

olated.

IP
3

Inconsistencies
are

corrected
like

in
IP

2b,but
the

decision
ofthe

correct
im

putation

is
related

to
the

reliability
of

the
em

ployer.
A

n
em

ployer
is

reliable,
if

he
changes

the
educational

variable
only

once
for

a
certain

em
ployee.

If
he

rep
orts

a
too

high

degree
once

and
corrects

him
self,

this
over-rep

orted
value

is
replaced.

T
hese

rule
sets

are
used

to
decide,

w
hether

a
sp

ecific
entry

of
the

education
variable

is
plausible.

If
the

im
putation

strategy
decides

to
replace

the
value,

it
is

regarded
as

m
issing

for
our

analysis.
T

hus
a

high
num

b
er

of
replacem

ents
produces

a
high

prop
ortion

of
m

issing
values.

6



3
.

(G
e
n
e
ra

lise
d
)

L
in

e
a
r

M
o
d
e
ls

fo
r

M
isc

la
ssifi

e
d

a
n
d

M
issin

g

E
d
u
c
a
tio

n
In

fo
rm

a
tio

n

W
e

are
in

need
ofa

m
ethodology

that
can

dealw
ith

b
oth

data
problem

s
at

the
sam

e
tim

e:

m
issing

values
and

m
isclassifications.

F
urtherm

ore,
w

e
are

interested
in

a
m

ethodology

that
does

not
rely

on
any

kind
of

validation
data.

In
a

series
of

pap
ers,

Ibrahim
and

co-authors
introduced

param
etric

m
odels

to
deal

w
ith

the
m

issing
data

problem
(Ibrahim

,
1990;

Ibrahim
et

al.,
1999).

T
he

basic
m

odel

is:
n
∑i=

1

∑

x
m

i
s
,i w

i,o l(θ
;x

i ,y
i )

,
(1)

w
ith

com
plete

data
likelihood

l(·)
=

ly
i |x

i (β
,φ

)
+

lx
i (γ

),
covariates

x
i
=

(x
m
is
,i ,x

o
b
s
,i ),

param
eters

θ
=

(β
,φ

,γ
),

and
w

eight
up

dates

w
i,o

=
p
(
x
m
is
,i |x

o
b
s
,i ,y

i ,θ
(o
))

=
p
(y

i |x
i ,θ

(o
))p

(x
i |θ

(o
))

∑

x
m

i
s
,i
p
(y

i |x
i ,θ

(o
))p

(x
i |θ

(o
))

.
(2)

M
odel

(1)
is

designed
for

a
single

cross-section
dataset.

P
eople

are
changing

their

occupations
not

only
at

the
end

of
a

year
and

therefore,
w

e
need

to
adjust

the
Ibrahim

-

M
odel

for
rep

eated
observations.

L
et

T
i

denote
the

num
b
er

of
observations

for
p
erson

i.
N

ote
that

T
i

m
ight

vary
over

the
p
ersons,

i.e.
w

e
have

an
unbalanced

panel.
N

ow
,
w

e
have

to
look

at
trajectories,

thus

w
e

observe
not

only
a

set
of

variations
on

one
observation,

but
a

set
of

variations
on

a

group
of

observations
over

tim
e
t
∈
{1
,...,T

}:

n
∑i=

1

∑

x
m

i
s
,i w

i,o l(θ
;x

it ,y
it )

,
(3)

w
ith

com
plete

data
likelihood

l(·)
=

ly
i
t |x

i
t (β

,φ
)+

lx
i
t (γ

),covariates
x
it
=

(x
m
is
,it ,x

o
b
s
,it ),

param
eters

θ
=

(β
,φ

,γ
).

C
alculation

of
w

eights
is

slightly
m

ore
com

plicated,
as

w
e

have

to
incorp

orate
som

e
additional

assum
ptions:

i)
indep

endence
of

errors:
p
((y

it )
t |(x

it )
t

)

=
∏

t
p
(y

it |(x
it )

t

)

ii)
irrelevance

of
covariates

from
other

p
oints

in
tim

e
1:

p
(y

it |(x
it )

t

)

=
p
(y

it |x
it

)

iii)
m

issing
probabilities

are
(conditionally)

indep
endent

from
history

(covariates
carry

full
inform

ation):
p
((x

m
is
,it )

t |(x
o
b
s
,it )

t ;θ
(o
)
)

=
∏

t
p
(

x
m
is
,it |(x

o
b
s
,it )

t ;θ
(o
)
)
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iv)
irrelevance

of
covariates

from
other

p
oints

in
tim

e
2:

p
(

x
m
is
,it |(x

o
b
s
,it )

t ;θ
(o
)
)

=

p
(x

m
is
,it |x

o
b
s
,it ;θ

(o
))

W
e

have
to

discuss
assum

ption
iii):

T
he

probability
for

a
certain

value
of

x
m
is
,it

de-

p
ends

naturally
on

x
m
is
,i(t−

1
)

for
each

t
∈

{
2
,...,T

}
through

the
hierarchy

of
form

al

educational
degrees.

T
his,

as
w

ell
as

tim
e-constraints

are
taken

into
account

by
exclud-

ing
im

p
ossible

trajectories.
O

ther
p
ossible

sources
of

variation
like

tim
ing

of
events

and

duration
of

having
a

certain
degree

are
ignored.

T
heoretically,

one
could

include
these

pieces
of

inform
ation,

but
w

e
think

that
the

additional
gain

in
precision

is
too

low
to

justify
the

eff
ort.

W
ith

the
assum

ptions
i)

to
iv),

w
e

get
the

w
eights:

w
i,o

=
p
((
x
m
is
,it )

t |(x
o
b
s
,it ,y

it )
t ,θ

(o
)
)

=

∏

t
p
(y

it |x
it ,θ

(o
))p

(x
it |θ

(o
))

∑

x
m

i
s
,i
t

∏

t
p
(y

it |x
it ,θ

(o
))p

(x
it |θ

(o
))

(4)

N
ote,w

e
stillassum

e
that

the
errors

are
indep

endent
for

allobservations
(assum

ption
i)).

C
onsider

using
a

panel
data

m
odel

like
fixed

eff
ects

or
random

eff
ects

otherw
ise.

T
here

is
now

just
a

single
w

eight
for

the
w

hole
trajectory.

In
m

any
applications

the
M

A
R

assum
ption

holds
for

a
set

ofvariables
but

only
a

certain

subset
of

these
variables

is
used

as
covariates

in
the

em
pirical

m
odel.

L
et

V
=

(X
,Z

,Y
)

b
e

the
set

of
variables

necessary
for

the
M

A
R

assum
ption

to
hold.

X
is

the
subset

of
V

that
is

used
in

our
em

pirical
m

odel
and

the
rem

aining
variables

Z
are

indep
endent

from

the
regressant

Y
.

A
gain,

w
e

note
z
=

(z
m
is
,i ,z

o
b
s
,i )

for
the

observed
and

the
m

issing

part
of

the
data.

T
hen,

m
odel

(1)
(analog

for
m

odel
(3))

is:

n
∑i=

1

∑

(
x
m

i
s
,i ,
z
m

i
s
,i )

i w
i,o l(θ

;x
i ,y

i )
,

(5)

w
ith

com
plete

data
likelihood

l(·)
=

ly
i |x

i (β
,φ

)
+

lx
i (γ

)
and

w
eights

w
i,o

=
p
(
x
m
is
,i |(x

o
b
s
,i ,z

o
b
s
,i )

i ,y
i ,θ

(o
))

=
p
(y

i |x
i ,θ

(o
))p
((x

i ,z
i )|θ

(o
))

∑

(
x
m

i
s
,i ,
z
m

i
s
,i )

i
p
(y

i |x
i ,θ

(o
))p
((x

i ,z
i )|θ

(o
)
)

.
(6)

W
e

have
to

assum
e

that
y

is
indep

endent
from

z
,
i.e.

p
(y

i |x
i ,θ

(o
))

=
p
(y

i |x
i ,z

i ,θ
(o
))

to

obtain
result

(6).

T
his

m
odelcan

dealw
ith

m
issing

values
in

a
rep

eated
observations

setting.
T
o

include

a
solution

to
the

m
isclassifications

problem
,
w

e
have

to
transfer

the
problem

of
m

isclas-

sification
to

the
problem

of
m

issing
values.

A
m

issing
value

is
a

sp
ecial

kind
of

m
isclassi-
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fication
b
ecause

w
e

know
that

a
value

is
m

isclassified.
T

he
basic

idea
of

this
pap

er
is

to

find
a

w
ay

to
detect

m
isclassifications

and
convert

them
into

m
issing

values.
T

hen,
w

e

are
able

to
apply

m
odel

(3)
to

the
revised

data. 1
T

herefore,
w

e
need

a
concept

on
m

is-

classification
analogue

to
the

concept
of

m
issing

values
as

presented
in

R
ubin

(1976).
W

e

have
to

assum
e,

that
m

isclassification
occurs

at
random

,
i.e.

X
m

6=
X

m
∗
⊥
⊥

X
m
|X

c .
T
o

b
e

exact,
w

e
w

ill
replace

p
ossibly

m
isclassified

data
w

ith
m

issing
values.

T
his

procedure

does
not

harm
the

M
A

R
assum

ption
for

all
(‘old’

and
‘new

’)
m

issing
values.

3
.1

.
E
stim

a
tio

n
v
ia

E
x
p
e
c
ta

tio
n

M
a
x
im

isa
tio

n

Ibrahim
(1990)

has
introduced

a
m

ethod
he

called
“E

M
by

the
m

ethod
of

w
eights”,

w
hich

he
elab

orated
for

the
class

of
generalised

linear
m

odels
(M

cC
ullagh

and
N

elder,

1989).
T

his
m

ethod
provides

consistent
p
oint

estim
ates

for
the

m
odel

param
eters

under

the
m

issing-at-random
(M

A
R

,
(R

ubin,
1976))

assum
ption.

Ibrahim
et

al.
(1999)

have

generalised
the

m
ethodology

to
situations,

w
here

the
m

issing
value

generating
process

is
not

random
.

T
he

develop
ed

“E
M

by
the

m
ethod

of
w

eights”
algorithm

can
also

b
e

form
ulated

for
general

M
L

estim
ation

problem
s

(Ibrahim
et

al.,
2005).

In
this

pap
er

the

T
obit

m
odel

(T
obin,

1958)
is

used.

T
his

algorithm
w

orks
in

three
steps

that
can

b
e

p
erform

ed
by

standard
softw

are
quite

easily:

init
G

enerate
an

extended
dataset,

w
here

allobservations
w

ith
m

issing
values

are
repli-

cated
and

all
p
ossible

values
for

the
m

issing
values

are
im

puted.
T

he
replicates

are
equally

w
eighted

such
that

the
w

eights
for

each
set

of
replicates

b
elonging

to

a
certain

m
issing

value
sum

to
one.

T
he

sum
of

the
w

eights
over

all
observations

rem
ains

n
.

M
estim

ate
the

m
odel(1),(3)

or
(5),i.e.optim

ise
the

likelihood,w
ith

the
(re"

)""w
eighted

extended
data

set.
U

sually
you

can
use

the
w

eighted
version

of
the

M
L

estim
ation

procedure
for

your
preferred

param
etric

m
odel

(e.g.
G

L
M

,
T
obit).

E
estim

ate
the

probabilities
for

the
sp

ecific
patterns

using
equation

(2),
(4)

or
(6)

and
use

it
as

the
new

w
eight.

iter
iterate

E
and

M
until

convergence

D
uring

the
generation

of
the

m
issing-patterns,

w
e

can
incorp

orate
restrictions

on
the

education
variable

to
restrict

the
set

of
p
ossible

patterns
to

consistent
patterns.

F
or

1
T

h
e

m
a
jo

r
sh

o
rtco

m
in

g
o
f

th
is

a
p
p
ro

a
ch

is
th

e
lo

ss
o
f

in
fo

rm
a
tio

n
w

h
ich

ta
k
es

p
la

ce
b
y

rem
ov

in
g

p
o
ssib

ly
m

iscla
ssifi

ed
va

lu
es

fro
m

th
e

d
a
ta

.
T

h
is

p
ro

b
lem

is
d
iscu

ssed
in

sectio
n

6
in

m
o
re

d
eta

il.
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exam
ple,

if
the

preceding
value

to
a

m
issing

value
is

3
and

the
subsequent

value
is

4,

only
tw

o
diff

erent
values

w
ould

generate
a

consistent
series

w
ith

the
m

onotonicity
rule:

3
and

4.
In

other
w

ords,
the

w
eights

for
other

alternatives
are

set
to

zero
in

advance.

A
sy

m
p
to

tic
(C

o
-)V

aria
n
ce

s
Ibrahim

(1990)
derives

a
closed

form
for

the
standard

errors
of

the
E

M
-estim

ates
in

the
case

of
a

G
L
M

w
ith

canonical
link

function:

I
(θ̂)

=
1φ
X

′W
M

V
X

−
1φ
2
X

′W
M

2H
2(I

−
W

)X
,

w
here

X
denotes

the
augm

ented
design

m
atrix,

φ
is

the
variance

param
eter

of
the

chosen

link
function

for
the

G
L
M

,
W

are
the

estim
ated

w
eights,

and
M

is
the

diagonal
m

atrix

of
w

eights.
H

=
d
ia
g
(y

i
−
µ
i )

is
the

estim
ated

linear
error

from
that

last
step

and

V
=

d
ia
g

(

d
2b(δ

i )

d
δ
2i

)

is
the

F
isher

inform
ation

from
the

last
iteration

of
the

scoring
algorithm

(see
M

cC
ullagh

and
N

elder,
1989,

for
m

ore
detailed

descriptions).

U
nfortunately,the

T
obit

m
odel(T

obin,1958)
does

not
b
elong

to
this

class
ofregression

m
odels.

W
e

have
to

calculate
the

standard
errors

w
ith

the
follow

ing,
slightly

m
ore

com
plex

form
ula

(L
ouis,

1982):

I
(θ̂)

=
C
o
V
a
r
−
1(θ̂)

−
n
∑i=

1



∑

x
m

i
s
,i (j)

ŵ
ij S

i (x
i ,y

i ,θ̂)S
i (x

i ,y
i ,θ̂)

′



+
n
∑i=

1



∑

x
m

i
s
,i (j)

ŵ
ij S

i (x
i ,y

i ,θ̂)





∑

x
m

i
s
,i (j)

ŵ
ij S

i (x
i ,y

i ,θ̂)



′

w
here

S
denotes

the
score

function.
T

he
estim

ates
for

the
asym

ptotic
covariance

m
atrix

of
β

is
the

upp
er

p
×
p

block
of

(I
)
−
1.

4
.

D
a
ta

A
n
a
ly

sis

W
e

use
version

4
of

the
IA

B
S

em
ploym

ent
subsam

ple
data

w
ith

detailed
regional

infor-

m
ation

for
the

years
1975–2004

(IA
B

S-R
04

D
rew

s,
2008).

T
his

is
a

representative
2%

sam
ple

of
all

em
ployees

that
are

sub
ject

to
the

social
security

system
in

G
erm

any.
A

s

already
m

entioned,w
e

restrict
the

inform
ation

in
the

IA
B

S
to

em
ployer

rep
orted

em
ploy-
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F
igure

3:
V
alues

of
the

E
ducation

V
ariable

0

0
,1

0
,2

0
,3

0
,4

0
,5

0
,6

0
,7

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

1
9

9
7

1
9

9
8

1
9

9
9

2
0

0
0

2
0

0
1

2
0

0
2

2
0

0
3

U
D

T
C

H
S

+
V

T
V

T
H

S
N

D
m

is
s
in

g

S
ou

rce:
IA

B
S
,
ow

n
calcu

lation
s

m
ent

sp
ells.

M
ales

and
fem

ales
are

hard
to

com
pare

due
to

their
diff

erent
lab

our
m

arket

participation
patterns

and
certain

w
age

diff
erences.

W
e

therefore
restrict

our
analysis

to

m
ales.

T
his

sam
ple

consists
of

11
749

334
sp

ells
for

738
417

individuals.

T
he

distribution
of

the
education

variable
diff

ers
significantly

b
etw

een
the

sam
ple

and

this
sub-sam

ple
(com

pare
F
igures

2
and

3).
T

he
m

ain
diff

erence
is

the
higher

prop
ortion

of
m

issing
values

and
a

low
er

prop
ortion

of
vocational

training.
T

he
prop

ortions
of

the

other
values

rem
ain

roughly
the

sam
e.

F
igure

4
show

s
the

distribution
of

the
education

variable
for

the
diff

erent
im

putation

procedures. 2
T

he
diff

erent
im

putation
procedures

IP
1

to
IP

3
reduce

the
num

b
er

of

m
issing

values
significantly

in
favour

of
vocationaltraining

(cf.F
igure

3).
D

eleting
values

that
are

p
ossible

m
isclassified—

indicated
by

diverging
values

in
the

original
variable

and

its
corrected

version—
generates

a
quite

high
prop

ortion
of

m
issing

values.

F
or

the
w

age
regression,

w
e

have
to

further
select

our
sam

ple.
T

he
lab

our
m

arket

of
the

E
astern

part
of

G
erm

any
has

b
een

quite
diff

erent
from

its
w

estern
counterpart,

esp
ecially

during
the

phase
after

the
reunification.

T
o

obtain
valid

results
for

the
w

hole

p
eriod

of
tim

e,
only

sp
ells

from
the

w
estern

part
are

considered.
W

e
further

restrict

our
sam

ple
to

sp
ells

that
represent

fulltim
e

w
ork

and
have

p
ositive

w
ages

3.
T

he
sam

ple

2
W

e
d
id

n
o
t

o
b
ey

th
e

[T
R

]
ru

les
to

sim
p
lify

ca
lcu

la
tio

n
s.

3
E

m
p
loy

m
en

t
sp

ells
sh

ow
a

w
a
g
e

o
f

zero
if

em
p
loy

m
en

t
is

su
sp

en
d
ed

(e.g
.

m
a
tern

ity
leav

es,
m

o
re
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F
igure

4:
V
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of
the

E
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V
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C
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,
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n
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s
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consists
of

3
485

195
em

ploym
ent

sp
ells

for
415

284
p
ersons;

nearly
equally

distributed

over
the

w
hole

tim
e

p
eriod

of
11

years.

W
e

calculate
M

incer-typ
e

w
age

regressions
for

log
daily

w
ages

ln
W

for
the

years
1993

to
2003.

F
or

each
year

y,
w

e
estim

ate
the

m
odel

(M
incer,

1974):

ln
W

iy
=

X
iy α

y
+
E

iy β
y
+
ǫ
iy

,
(7)

w
here

X
iy

denotes
a

design
m

atrix
for

covariates
like

age,
w

ork
exp

erience,
industry,

occupation
and

nationality;
E

iy
is

a
m

atrix
ofdum

m
y

variables
for

the
education

variable

and
(in

som
e

cases)
further

dum
m

ies
for

m
issing

value
indication,over-

or
underrep

orting

(cf.
T
able

6).
W

e
are

interested
in

the
estim

ates
for

β
y .

T
he

other
variables

serve
as

controls.

T
he

used
observations

are
em

ployer
rep

orted
em

ploym
ent

sp
ells,

i.e.
there

could
b
e

m
ore

than
one

observation
p
er

p
erson

for
a

certain
year.

T
hus,

som
e

of
the

error
term

s

ǫ
iy

are
p
ossibly

correlated
and

w
e

have
to

take
care

of
that.

W
ages

in
the

IA
B

S
are

left
and

right
censored

due
to

regulations
for

the
social

security
system

.
T

herefore
O

L
S

estim
ates

w
ould

b
e

biased
and

w
e

have
to

use
interval

regression,
also

know
n

as
T
obit

m
odel

(T
obin,

1958)
w

hich
is

asym
ptotically

consistent
(A

m
em

iya,
1973).

T
his

also

im
plies

to
assum

e
G

aussian
error

distributions
for

ǫ
iy .

W
hen

estim
ating

(7),
there

are
tw

o
conceptual

sources
of

bias.
F
irst,

if
individuals

w
ith

high
absolute

earnings
capacity

acquire
m

ore
education

and
earn

higher
w

ages,
the

education
E

iy
w

illb
e

p
ositively

correlated
w

ith
ǫ
iy

G
riliches

(1977).
T

his
ability

bias
adds

an
upw

ard
bias

to
the

estim
ates

of
the

education
coeffi

cients
(B

ehrm
an

and
R

osenzw
eig,

1999).
Second,

a
bias

can
exist

if
individuals

diff
er

in
their

relative
earnings

capacity
and

act
up

on
their

com
parative

advantage
w

hen
choosing

their
level

of
education

(W
illis

and

R
osen,

1979).
If

return
on

education
is

hom
ogenous,

the
latter

bias
w

ould
b
e

absent.

It
is

w
ell

know
n

for
G

erm
any—

and
w

e
w

ill
provide

additional
evidence—

that
return

on

education
is

not
hom

ogenous,
if

they
are

m
easured

in
years

in
education

(G
eb

el
and

P
feiff

er,
2010).

T
here

are
a

lot
of

diff
erent

approaches
in

the
literature

to
reduce

these
biases.

Y
ou

could
use

an
instrum

entalvariable
approach

to
estim

ate
the

localaverage
treatm

ent
eff

ect

(see
Ichino

and
W

inter-E
bm

er,
1999;

P
ischke

and
W

achter,
2008,

for
exam

ples
on

return

to
years

in
education).

W
ooldridge’s

(2004)
conditional

m
ean

indep
endence

approach

and
G

aren’s
(1984)

control
function

approach
have

b
een

used
to

estim
ate

the
average

partial
eff

ect
(G

eb
el

and
P

feiff
er,

2010).

ex
ten

d
ed

sick
leav

es).
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H
ow

ever,
a

bias-free
estim

ate
of

the
return

on
education

is
not

our
m

ain
concern.

W
e

w
ant

to
show

,
how

the
calculations

are
aff

ected
by

m
issing

and
m

isclassified
values.

F
or

a
valid

interpretation
of

the
results

of
our

application,
w

e
have

to
assum

e
a

constant

bias
over

tim
e.

T
his

is
quite

plausible
as

the
bias

stem
s

from
such

unobservable
p
ersonal

characteristics
as

intrinsic
m

otivation,
w

hich
are

generally
stable

over
tim

e.

T
he

prop
ensity-score

like
w

eights
for

the
alternative

m
odelling

of
m

issing
values

are

estim
ated

w
ith

help
of

a
binary

generalised
linear

m
odel

(M
cC

ullagh
and

N
elder,

1989):

E
(Y

=
1
|X

)
=

F
{
X

γ
}
,

(8)

w
here

X
denotes

the
design

m
atrix

for
the

covariates
log

of
w

age,
foreign,

occupation,

industry,
age,

age
squared,

w
ork

exp
erience

and
sp

ell
length

in
years

(see
A

pp
endix

for

coeffi
cient

estim
ates).

T
he

panel
design

im
plies

correlated
error

term
s

for
sp

ells
of

a
certain

p
erson.

U
sually,

the
num

b
er

of
sp

ells
for

a
p
erson

is
quite

low
;
w

e
m

ostly
observe

a
single

sp
ell

p
er

year

and
p
erson.

T
hus,sp

ecialpaneldata
m

odels
like

F
ixed

E
ff
ects

or
R

andom
E

ff
ects

m
odels

are
not

applicable
(W

ooldridge,
2002).

T
herefore,

w
e

use
a

p
ooled

estim
ation

w
ith

the

robust
H

ub
er-W

hite
estim

ator
of

the
variance-covariance

m
atrix

V
(β̂

)
=

(X
′X

)
−
1

(

∑

i

û
2i x

′i x
i

)

(X
′X

)
−
1

to
calculate

the
standard

errors
(H

ub
er,

1967;
W

hite,
1980).

F
itzenb

erger
et

al.(2006)
have

show
n

that
the

m
issing

value
procedure

highly
dep

ends

on
the

length
of

the
rep

orted
sp

ells.
T

herefore,
w

e
use

the
m

odel
(5)

for
our

estim
ations,

w
here

w
e

included
a

discretised
version

of
the

sp
ell

length
(0–30

days,
31–181

days,

182–366
days).

5
.

R
e
su

lts

5
.1

.
D

e
ta

ile
d

A
n
a
ly

sis
o
f
th

e
W

a
g
e

R
e
g
re

ssio
n

E
stim

a
te

s
fo

r
1
9
9
9

W
e

first
applied

the
E

M
algorithm

on
the

w
age

regression
for

1999.
T

he
estim

ated

w
eights

w
i,o ,

w
hich

represent
the

a-p
osteriori

probability
or

a
m

issing
to

have
a

certain

real
value,

have
a

sp
ecial

distribution.
T

he
value

zero
dom

inates,
but

also
one

and
a

half.
T

his
show

s
that

there
is

a
unique

optim
al

im
putation

for
m

any
cases.

In
other

cases,
there

are
obviously

tw
o

good
im

putation
candidates,

w
hich

produce
m

ore
or

less

the
sam

e
results.
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T
able

1:
C

ontingency
tables

of
rep

orted
and

im
puted

values
for

the
education

variable
for

the
diff

erent
im

putation
strategies

IP
1

rep
o
rted

ed
u
ca

tio
n

im
p
u
ted

va
lu

es
m

issin
g

N
D

V
T

H
S

H
S
+

V
T

T
C

U
D

N
D

1
3
.3

6
5
6
.9

2
0
.0

5
0
.4

1
0
.0

3
0
.0

0
0
.0

1
V

T
4
8
.9

1
2
4
.6

3
9
3
.8

3
3
.0

3
0
.0

8
0
.0

2
0
.0

1
H

S
8
.3

2
2
.3

1
0
.1

2
6
3
.8

3
0
.0

8
0
.0

0
0
.0

1
H

S
+

V
T

7
.4

0
5
.9

2
1
.2

3
9
.0

5
8
3
.5

8
0
.0

0
0
.0

0
T

C
7
.9

3
5
.8

9
1
.5

2
6
.4

9
2
.7

6
8
6
.8

7
0
.0

1
U

D
1
4
.0

7
4
.3

2
3
.2

5
1
7
.1

9
1
3
.4

7
1
3
.1

1
9
9
.9

5

(a
)

IP
1

IP
2

rep
o
rted

ed
u
ca

tio
n

im
p
u
ted

va
lu

es
m

issin
g

N
D

V
T

H
S

H
S
+

V
T

T
C

U
D

N
D

1
6
.3

9
6
8
.0

1
0
.3

6
4
.4

3
0
.4

7
0
.1

4
0
.0

9
V

T
4
9
.2

8
2
2
.1

1
9
5
.8

5
4
.2

8
1
.8

8
0
.7

0
0
.3

7
H

S
8
.2

9
1
.8

5
0
.1

6
7
0
.1

4
0
.6

3
0
.0

8
0
.1

2
H

S
+

V
T

5
.9

1
3
.2

0
0
.8

3
6
.0

6
8
4
.6

4
0
.2

8
0
.1

6
T

C
7
.4

6
2
.9

8
1
.0

1
4
.6

8
2
.9

4
9
0
.2

6
0
.2

5
U

D
1
2
.6

7
1
.8

6
1
.7

8
1
0
.4

1
9
.4

4
8
.5

4
9
8
.9

9

(b
)

IP
2

IP
2
b

rep
o
rted

ed
u
ca

tio
n

im
p
u
ted

va
lu

es
m

issin
g

N
D

V
T

H
S

H
S
+

V
T

T
C

U
D

N
D

1
4
.6

6
6
4
.4

1
0
.1

9
2
.2

8
0
.2

4
0
.0

9
0
.0

5
V

T
4
9
.9

0
2
3
.3

6
9
5
.4

0
3
.6

3
1
.3

3
0
.4

3
0
.2

9
H

S
8
.3

6
2
.0

0
0
.1

4
6
7
.8

4
0
.4

3
0
.0

7
0
.0

8
H

S
+

V
T

6
.6

3
4
.0

9
0
.9

8
7
.7

3
8
5
.2

4
0
.2

1
0
.1

4
T

C
7
.5

1
3
.8

0
1
.1

7
5
.6

8
2
.8

2
8
9
.9

8
0
.2

0
U

D
1
2
.9

3
2
.3

4
2
.1

1
1
2
.8

4
9
.9

4
9
.2

2
9
9
.2

4

(c)
IP

2
B

IP
3

rep
o
rted

ed
u
ca

tio
n

im
p
u
ted

va
lu

es
m

issin
g

N
D

V
T

H
S

H
S
+

V
T

T
C

U
D

N
D

1
3
.8

3
6
1
.9

7
0
.2

1
1
.5

4
0
.3

4
0
.1

4
0
.0

9
V

T
4
9
.3

2
2
2
.7

6
9
4
.9

7
3
.3

0
1
.4

3
0
.4

7
0
.2

7
H

S
8
.3

5
2
.2

0
0
.1

4
6
8
.1

0
0
.2

9
0
.0

7
0
.0

7
H

S
+

V
T

7
.1

9
4
.9

0
0
.9

2
7
.5

2
8
2
.4

6
0
.1

0
0
.1

3
T

C
7
.7

6
4
.7

5
1
.1

8
5
.4

9
3
.0

3
8
7
.3

9
0
.1

5
U

D
1
3
.5

5
3
.4

3
2
.5

9
1
4
.0

4
1
2
.4

5
1
1
.8

4
9
9
.2

8

(d
)

IP
3

S
ou

rce:
IA

B
S
,
ow

n
calcu

lation
s
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T
able

2:
M

incer-typ
e

w
age

regressions
(rule

based
correction

(R
B

),
com

bined
correction

(E
M

))
for

1999

IP
1

IP
2

IP
2
B

IP
3

R
B

E
M

R
B

E
M

R
B

E
M

R
B

E
M

N
D

-0
.1

0
6
*
*
*

-0
.1

3
5
*
*
*

-0
.1

0
6
*
*
*

-0
.1

3
2
*
*
*

-0
.1

0
4
*
*
*

-0
.1

3
3
*
*
*

-0
.1

0
6
*
*
*

-0
.1

3
2
*
*
*

V
T

-0
.0

1
2
*
*
*

-0
.5

8
5
*
*
*

0
.0

1
9
*
*
*

-0
.5

0
5
*
*
*

-0
.0

0
8
*
*
*

-0
.5

4
0
*
*
*

0
.0

0
5
*
*
*

-0
.5

6
6
*
*
*

H
S

0
.1

6
1
*
*
*

0
.1

3
7
*
*
*

0
.1

7
9
*
*
*

0
.1

5
4
*
*
*

0
.1

5
6
*
*
*

0
.1

4
8
*
*
*

0
.1

6
6
*
*
*

0
.1

4
6
*
*
*

T
C

0
.3

1
7
*
*
*

0
.2

9
0
*
*
*

0
.3

2
4
*
*
*

0
.3

0
8
*
*
*

0
.3

1
9
*
*
*

0
.3

0
2
*
*
*

0
.3

1
8
*
*
*

0
.2

9
7
*
*
*

U
D

0
.4

8
9
*
*
*

0
.5

1
5
*
*
*

0
.5

0
4
*
*
*

0
.5

3
8
*
*
*

0
.4

9
9
*
*
*

0
.5

3
1
*
*
*

0
.4

9
4
*
*
*

0
.5

2
7
*
*
*

S
ou

rce:
IA

B
S
,
ow

n
calcu

lation
s

referen
ce:

v
o
cation

al
train

in
g,

***
p
<

0.01,
**

p
<

0.05,
*

p
<

0.1

N
ext,

w
e

looked
at

the
contingency

tables
show

ing
the

frequencies
of

the
rep

orted
and

the
im

puted
values

of
the

education
variable

(see
T
able

1).
T

he
values

are
not

w
eighted

for
the

sp
ell

length,
but

are
a

result
of

the
E

M
procedure

and
thus

w
eighted

by
the

corresp
onding

w
i,o .

T
he

IP
1-based

version
corrects

the
education

variable
to

higher
values

and
therefore

prefers
over-rep

orted
values.

A
ll

im
putation

procedures
retain

m
ost

of
the

observations.

IP
2

is
the

m
ost

conservative
strategy.

H
ere

the
least

replacem
ents

of
all

strategies
took

place.
IP

2b
has

nearly
the

sam
e

rate
of

value
replacem

ents,
but

acts
m

ore
like

IP
1,

i.e.

it
avoids

dow
ngrading.

IP
3

has
nearly

the
sam

e
replacem

ent
rate

as
IP

1,
but

w
ith

a

dow
ngrading

rate
w

hich
lies

b
etw

een
IP

2
and

IP
2b.

T
able

2
show

s
the

results
for

a
M

incer-typ
e

w
age

regression
for

1999.

T
he

m
ajor

diff
erence

b
etw

een
the

tw
o

sets
of

estim
ates

arises
from

the
coeffi

cients
for

“high
school

degree”.
In

G
erm

any,
b
oth

H
S

and
V

T
(the

reference)
represent

13
years

of
education.

T
hese

13
years

are
not

com
parable,

as
H

S
represents

general
education

w
hilst

V
T

represents
10

years
in

general
education

and
3

years
in

sp
ecial

training
for

a

sp
ecific

job.
T

his
close

attachm
ent

to
a

sp
ecific

job
is

honoured
by

the
G

erm
an

lab
our

m
arket

through
higher

paym
ents.

T
his

diff
erence

is
absent

w
ithout

prop
er

treatm
ent

of

the
m

issing
values

and
m

isclassifications.

B
y

this
line

of
reasoning,

the
diff

erence
b
etw

een
V

T
and

H
S

is
not

surprising,
but

rather
the

fact
that

having
no

degree
at

all
seem

s
to

b
e

m
ore

valuable
than

having
a

high
school

degree.
M

ost
of

the
em

ploym
ents

of
p
eople

w
ith

H
S

degrees
are

usually

either
short

term
ed,

auxiliary
jobs

or
vocational

training
agreem

ents
w

ith
relatively

low

w
ages.

In
other

w
ords,

p
eople

w
ith

a
H

S
degree

are
still

studying
for

a
university

or

technical
college

degree
or

an
additional

vocational
training.

E
m

ployees
w

ith
no

form
al

degree—
if

not
unem

ployed—
often

have
other

qualifications
that

the
few

categories
of

form
al

education
do

not
encom

pass.
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T
able

3:
B

linder-O
axaca

decom
p
osition

of
high

school
graduates

versus
the

(vocational)
trained

w
orkers

version
w

age
diff

erential
education

characteristics
coeffi

cients

IP
1

-0.893
-1.118

-0.302
0.526

-0.791
1.015

IP
2

-0.776
-1.439

-0.263
0.925

-0.657
1.320

IP
2B

-0.826
-1.281

-0.275
0.730

-0.731
1.185

IP
3

-0.859
-1.289

-0.281
0.711

-0.741
1.172

S
ou

rce:
IA

B
S
,
ow

n
calcu

lation
s

N
evertheless,

it
is

surprising
that

w
orkers

w
ithout

any
degree

p
erform

m
uch

b
etter.

W
e

com
puted

a
B

linder-O
axaca-typ

e
decom

p
osition

(B
linder,

1973;
O

axaca,
1973):

ln
W̄

H
S
−
ln
W̄

V
T
=

(β
0
,H

S
−
β
0
,V

T
)
+
(
x̄
H
S
−
x̄
V
T
)β

V
T
+
(β

H
S
−

β
V
T
)
x̄
H
S

=
(β

0
,H

S
−
β
0
,V

T
)
+
(
x̄
H
S
−
x̄
V
T
)β

H
S
+
(β

H
S
−
β
V
T
)
x̄
V
T

(9)

T
he

decom
p
osition

is
not

unique.
B

oth
versions

are
show

n
in

equation
(9).

A
s

the

group
of

V
T

is
m

uch
larger

than
the

H
S

group,
w

e
think

that
version

2
is

m
ore

repre-

sentative
than

version
1.

T
able

3
show

s
the

results
of

the
decom

p
osition

b
etw

een
high

school
graduates

and

(vocational)
trained

w
orkers.

T
he

raw
log-daily-w

age
diff

erentialis
ab

out
-0.6

log-p
oints.

It
is

predom
inantly

driven
by

the
p
ersonaland

job
characteristics

as
w

ellas
by

the
degree

discrim
ination.

T
he

coeffi
cient

eff
ects

reduce
the

diff
erence

to
ab

out
the

sam
e

degree
as

the
education

discrim
ination.

T
his

indicates
that

there
are

m
ajor

diff
erences

in
the

p
ersonal

or
job

characteristics
b
etw

een
the

groups.

A
b
out

10%
of

the
w

orkers
w

ith
high

school
degree

(H
S)

in
1999

are
w

orking
students.

U
sually,

this
is

not
a

full
tim

e
em

ploym
ent

and
thus

the
daily

w
ages

b
ecom

e
extrem

ely

low
for

this
group

if
the

job
is

treated
as

b
eing

full-tim
e

by
the

data
research

centre.
W

e

excluded
w

orking
students

as
w

ell
es

interns
and

w
orkers

in
partial

retirem
ent,

reducing

the
sam

ple
to

2
857

799
observations.

T
he

results
are

show
n

in
T
able

4.

T
he

strong
negative

eff
ect

of
a

high
school

degree
vanished

under
IP

2
correction

and

declines
under

the
other

correction
rules.

T
his

is
just

the
start

of
a

process
leading

to
a

significant
p
ositive

eff
ect

of
a

high
school

degree
(see

Subsection
5.2).

T
he

results
ofthe

B
linder-O

axaca-typ
e

decom
p
osition

for
the

sm
aller

sam
ple

are
show

n
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T
able

4:
M

incer-typ
e

w
age

regressions
(rule

based
correction

(R
B

),
com

bined
correction

(E
M

))
for

1999
(excluding

interns,
w

orking
students

and
partial

retirem
ent)

IP
1

IP
2

IP
2
B

IP
3

R
B

E
M

R
B

E
M

R
B

E
M

R
B

E
M

N
D

-0
.1

0
6
*
*
*

-0
.1

3
5
*
*
*

-0
.1

0
6
*
*
*

-0
.1

3
5
*
*
*

-0
.1

0
4
*
*
*

-0
.1

3
3
*
*
*

-0
.1

0
6
*
*
*

-0
.1

3
2
*
*
*

V
T

0
.0

7
7
*
*
*

-0
.5

5
2
*
*
*

0
.0

9
9
*
*
*

-0
.0

0
9
*
*
*

0
.0

7
9
*
*
*

-0
.4

8
3
*
*
*

0
.0

9
2
*
*
*

-0
.5

1
7
*
*
*

H
S

0
.1

6
6
*
*
*

0
.1

4
0
*
*
*

0
.1

8
1
*
*
*

0
.1

6
9
*
*
*

0
.1

6
0
*
*
*

0
.1

5
0
*
*
*

0
.1

7
2
*
*
*

0
.1

4
9
*
*
*

T
C

0
.3

1
6
*
*
*

0
.2

9
0
*
*
*

0
.3

2
2
*
*
*

0
.3

2
1
*
*
*

0
.3

1
7
*
*
*

0
.3

0
3
*
*
*

0
.3

1
7
*
*
*

0
.2

9
9
*
*
*

U
D

0
.4

8
6
*
*
*

0
.5

6
4
*
*
*

0
.5

0
1
*
*
*

0
.5

5
8
*
*
*

0
.4

9
6
*
*
*

0
.5

3
1
*
*
*

0
.4

9
1
*
*
*

0
.5

2
7
*
*
*

S
ou

rce:
IA

B
S
,
ow

n
calcu

lation
s

referen
ce:

v
o
cation

al
train

in
g,

***
p
<

0.01,
**

p
<

0.05,
*

p
<

0.1

T
able

5:
B

linder-O
axaca

decom
p
osition

of
high

school
graduates

versus
the

(vocational)
trained

w
orkers

version
w

age
diff

erential
education

characteristics
coeffi

cients

IP
1

-0.836
-1.024

-0.281
0.469

-0.776
0.964

IP
2

-0.205
-1.047

-0.193
1.035

-0.290
1.133

IP
2B

-0.739
-1.155

-0.250
0.665

-0.688
1.104

IP
3

-0.780
-1.160

-0.255
0.635

-0.712
1.092

S
ou

rce:
IA

B
S
,
ow

n
calcu

lation
s

in
T
able

5.
E

sp
ecially

the
raw

distance
under

the
IP

2
rule

is
now

sm
aller.

T
o

som
e

surprise,
the

discrim
inating

eff
ect

of
the

educational
degrees

stays
at

the
high

level
of

1

log
p
oint

under
any

correction
rule.

T
he

reduction
of

the
w

age
diff

erential
is

driven
by

a
low

er
p
ersonal/job

characteristics
diff

erential.
In

b
oth

versions
of

the
decom

p
osition,

the
eff

ect
of

the
characteristic’s

diff
erential

and
the

eff
ect

of
the

coeffi
cient’s

diff
erentials

are
quite

sim
ilar.

In
a

conclusion,
the

results
show

that
a

w
orker

w
ith

a
general

high
school

degree

earns
ab

out
1

log-p
oint

less
than

a
com

parable
w

orker
w

ith
a

vocational
training

degree.

A
dditionally,

the
p
ersonal/job

characteristics
are

also
in

favour
of

the
vocational

trained

w
orker.

T
his

is
m

ainly
driven

by
diff

erences
in

age
and

w
ork

exp
erience

(H
S

graduates
are

younger
and

have
less

exp
erience).

H
ow

ever,
there

is
also

som
e

selection
on

unobserved

abilities
into

form
al

degrees.
T

his
is

reflected
by

the
high

coeffi
cient

eff
ect.

It
show

s

that
high

school
graduates

display
stronger

aptitude
and

thus
have

a
steep

er
increase

in

earnings
after

im
proving

their
p
ersonal

characteristics
and/or

enhancing
their

w
orking
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conditions.

5
.2

.
C
h
a
n
g
e
s

o
f
th

e
R
e
tu

rn
s

to
E
d
u
c
a
tio

n
o
v
e
r

T
im

e

W
e

ran
sets

of
T
obit

regressions,
one

for
each

year
of

the
p
eriod

1993
to

2003
(see

A
pp

endix
for

detailed
results).

T
he

estim
ates

for
case-deletion,

w
eighted

case-deletion,

m
issing

dum
m

y
regression,

and
all

rule-based
IP

corrections
do

not
diff

er
substantially

(please
refer

to
the

A
pp

endix).
T

he
new

m
ethod,how

ever,produces
significantly

diff
erent

results
from

all
other

m
ethods.

F
igure

5
represents

the
coeffi

cients
for

the
dum

m
ies

of
the

education
variable

under

the
diff

erent
correction

rule
sets.

T
he

left
figures

show
the

estim
ated

coeffi
cients

ne-

glecting
the

m
issing

value
problem

(and
additional

m
isclassification).

T
he

figures
in

the

right
colum

n
show

the
estim

ates
using

our
new

approach,
i.e.

w
ith

deletion
of

p
ossible

m
isclassified

values
and

estim
ated

by
the

E
M

m
ethod.

F
irst,

the
coeffi

cients
tend

to
b
e

spread
w

ider
over

tim
e,

w
hich

supp
ort

literature

on
rising

w
age

inequality
in

w
estern

industrialised
countries.

M
oreover,

this
spread

is

driven
by

increasing
w

ages
for

the
high-skilled

w
orkers

(the
constant,

w
hich

represents

the
average

w
age

for
V

T
w

orkers,
does

not
change

significantly
over

tim
e).

T
here

seem
s

to
b
e

a
change

to
the

high
school

graduates.
A

s
already

m
entioned

in

the
form

er
subsection,

the
estim

ates
for

the
high

school
graduates

are
driven

by
w

orking

students.
T

hus,
w

e
exclude

these
as

w
ell

as
interns

and
w

orkers
in

partial
retirem

ent.

T
he

new
results

(starting
in

1999)
are

show
n

in
F
igure

6
(see

app
endix

for
detailed

estim
ation

results).

E
xcluding

IP
2,the

new
results

show
an

“upgrading”
of

the
high

schooldegree.
In

2003,

the
coeffi

cient
for

w
orkers

w
ith

a
high

school
degree

and
the

coeffi
cient

for
w

orkers
w

ith

high
school

degree
and

a
vocational

training
degree

are
equal.

T
here

are
tw

o
p
ossible

explanations
for

this.
F
irst,

W
ichert

and
W

ilke
(2010)

have
show

n
that

m
isclassification

b
etw

een
these

tw
o

groups
are

very
likely

to
occur.

A
dditionally,

the
group

of
high

school

graduates
is

quite
sm

all
and

its
m

em
b
ers

predom
inantly

w
ork

in
the

‘business
services’

sector
(2003:

28.74%
).

E
sp

ecially
b
etw

een
1999

and
2000,there

w
as

a
significant

increase

of
high

school
graduates

w
orking

in
this

sector,
w

hich
also

includes
IT

-services.
D

uring

this
p
eriod

oftim
e,the

IT
sector

recruited
a

lot
ofyoung

w
orkers

w
ith

suffi
cient

com
puter

skills
but

w
ithout

higher
educational

degrees.
T

his
also

partly
explains

the
relative

high

w
ages

for
high

school
graduates.

Introducing
new

values
to

one
of

the
variables

changes
the

rep
orting

system
only

slightly.
M

ayb
e,

there
w

as
som

e
p
ersistency

in
rep

orting
the

old,
less

detailed
values

instead
of

the
new

ones.
U

nfortunately,
the

new
values

can
also

b
e

observed
w

ith
a

quite
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F
igure

5:
E

stim
ated

coeffi
cients

for
education

variable
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F
igure

6:
E

stim
ated

coeffi
cients

for
education

variable
(excluding

interns,
w

orking
stu-

dents
and

partial
retirem

ent)
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constant
frequency.

T
he

coeffi
cient

estim
ates

under
the

IP
2

rule
diff

er
significantly

from
the

estim
ates

under

the
other

correction
rules

(cf.
F
igure

5).
T

he
IP

2
is

the
m

ost
conservative

correction
rule

w
ith

the
low

est
num

b
er

of
m

issing
values.

T
he

results
of

the
E

M
procedure

are
therefore

closer
to

the
standard

estim
ates.

T
he

high
num

b
ers

of
m

isclassified
values

(W
ichert

and

W
ilke,

2010)
require

a
less

conservative
correction

procedure.
T

he
estim

ation
results

under
the

other
correction

rules
are

m
ore

plausible
in

this
case.

6
.

C
o
n
c
lu

sio
n

T
he

education
variable

in
the

IA
B

datasets
suff

ers
seriously

from
data

problem
s

like

m
issing

and
m

isclassified
values.

T
he

data
problem

s
do

not
occur

random
ly,

but
are

highly
associated

w
ith

other
variables

from
the

dataset.
T

his
issue

has
b
ecom

e
m

ore
and

m
ore

im
p
ortant

over
the

last
years

and
it

severely
influences

em
pirical

findings.

B
ased

on
the

notion
that

the
education

variable
should

represent
a

p
erson’s

highest

degree,
and

that
p
eople

can
only

attain
degrees

over
tim

e
but

not
lose

them
,

diff
er-

ent
correction

procedures
from

the
literature

have
b
een

com
pared.

A
new

ly
develop

ed

procedure
utilises

these
rules

to
identify

p
ossibly

m
isclassified

values.
T

hese
values

are

rem
oved

from
the

dataset,
increasing

the
prop

ortion
of

m
issing

values.
W

e
use

an
ex-

p
ectation

m
axim

isation
algorithm

for
m

issing
values

to
take

care
of

that
problem

.
A

s

the
procedure

rem
oves

inform
ation

from
the

education
variable,

the
param

eter
estim

ates

b
ecom

e
unbiased,

though
less

effi
cient

under
the

M
A

R
assum

ption.

W
e

applied
the

new
ly

defined
estim

ator
to

a
set

of
M

incer-typ
e

w
age

regression
for

the
years

1993–2003
separately

in
order

to
observe

changes
in

the
im

pact
of

educational

degrees
on

w
ages.

T
hese

coeffi
cient

estim
ates

clearly
show

that
the

quality
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A
.

A
d
d
itio

n
a
l
T
a
b
le

sT
able

6:
V
ariable

D
escriptions

Variable Description

ND, HS, HSVT, TC,
UD (Reference: VT)

formal educational degrees: “no degree”, “high school”, “high school + vocational
training”, “technical college”, “university degree”, “vocational training”

age, age_sq age divided by ten and age divided by ten to the square
foreign dummy variable indicating if the person has no German passport
occupation (reference:
salaried employee)

set of dummy variables indicating farmers, service workers, sales workers, clerical
workers, admin workers

industry (reference: in-
vestment goods)

set of dummy variables indicating agriculture, basic industry, clothes, papers & print,
food industry, construction, trade, transport & communication, business services,
consumer services, education, and public administration

work experience 3–6 months, 6–12 months, 12–24 months, 2–5 years, 5–10 years, >10 years
reportmiss dummy indicating that the education information is missing
underreport dummy indicating that a higher educational degree has been imputed than reported
overreport dummy indicating that a lower educational degree has been imputed than reported
ln wage natural logarithm of the daily wage (monthly wages divided by number of working

days)
spell length length of spell in years (at least one report per year, i.e. less than 1)
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foreign -0.033*** -0.027*** -0.023*** -0.028*** -0.027*** -0.022*** -0.018*** -0.014*** -0.015*** -0.012*** -0.010***
farmer -0.103*** -0.099*** -0.109*** -0.100*** -0.098*** -0.104*** -0.149*** -0.158*** -0.173*** -0.169*** -0.096***

service worker 0.020*** 0.025*** 0.027*** 0.026*** 0.027*** 0.033*** 0.023*** 0.014*** 0.010*** 0.015*** 0.025***
sales worker 0.261*** 0.269*** 0.272*** 0.281*** 0.294*** 0.296*** 0.313*** 0.315*** 0.316*** 0.324*** 0.331***

clerical worker 0.205*** 0.213*** 0.209*** 0.220*** 0.228*** 0.236*** 0.248*** 0.248*** 0.249*** 0.263*** 0.264***
admin worker 0.299*** 0.301*** 0.296*** 0.303*** 0.310*** 0.308*** 0.324*** 0.321*** 0.317*** 0.332*** 0.323***

agriculture 0.015*** 0.013*** 0.005*** 0.014*** 0.015*** 0.007*** -0.017*** -0.039*** -0.030*** -0.025*** -0.206***
basic industry 0.000*** 0.014*** 0.004*** 0.004*** 0.002*** -0.000*** -0.009*** -0.020*** -0.017*** -0.016*** -0.092***

clothes, paper & print -0.069*** -0.061*** -0.079*** -0.078*** -0.084*** -0.090*** -0.101*** -0.111*** -0.108*** -0.115*** -0.116***
food industry -0.096*** -0.087*** -0.113*** -0.108*** -0.108*** -0.122*** -0.128*** -0.142*** -0.138*** -0.138*** -0.178***
construction -0.042*** -0.031*** -0.060*** -0.064*** -0.081*** -0.099*** -0.112*** -0.135*** -0.141*** -0.150*** -0.195***

trade -0.149*** -0.145*** -0.163*** -0.161*** -0.169*** -0.178*** -0.192*** -0.199*** -0.198*** -0.211*** -0.249***
transport & communication -0.093*** -0.103*** -0.127*** -0.124*** -0.131*** -0.140*** -0.155*** -0.173*** -0.174*** -0.186*** -0.226***

business services -0.053*** -0.054*** -0.078*** -0.078*** -0.089*** -0.103*** -0.129*** -0.147*** -0.145*** -0.145*** -0.201***
consumer services -0.216*** -0.208*** -0.230*** -0.218*** -0.218*** -0.231*** -0.257*** -0.269*** -0.271*** -0.279*** -0.376***

education -0.054*** -0.059*** -0.067*** -0.085*** -0.086*** -0.082*** -0.085*** -0.099*** -0.093*** -0.105*** -0.146***
public administration -0.150*** -0.160*** -0.166*** -0.162*** -0.168*** -0.177*** -0.169*** -0.174*** -0.168*** -0.173*** -0.200***

ND -0.119*** -0.119*** -0.119*** -0.121*** -0.118*** -0.120*** -0.129*** -0.129*** -0.130*** -0.131*** -0.130***
HS 0.114*** 0.130*** 0.119*** 0.117*** 0.117*** 0.118*** 0.108*** 0.125*** 0.123*** 0.149*** 0.147***

HSVT 0.165*** 0.168*** 0.162*** 0.163*** 0.164*** 0.169*** 0.189*** 0.187*** 0.190*** 0.194*** 0.190***
TC 0.276*** 0.280*** 0.276*** 0.271*** 0.276*** 0.278*** 0.310*** 0.308*** 0.314*** 0.333*** 0.310***
UD 0.428*** 0.438*** 0.431*** 0.400*** 0.404*** 0.446*** 0.496*** 0.489*** 0.494*** 0.520*** 0.499***
age 0.254*** 0.234*** 0.217*** 0.197*** 0.180*** 0.176*** 0.187*** 0.168*** 0.189*** 0.216*** 0.207***

age_sq -0.027*** -0.024*** -0.022*** -0.020*** -0.018*** -0.017*** -0.019*** -0.017*** -0.020*** -0.023*** -0.021***
3–6 months 0.029*** 0.064*** 0.056*** 0.078*** 0.031*** 0.070*** 0.058*** 0.101*** 0.081*** 0.047*** 0.050***

6–12 months 0.049*** 0.111*** 0.109*** 0.136*** 0.096*** 0.160*** 0.167*** 0.120*** 0.121*** 0.110*** 0.167***
12–24 months 0.116*** 0.147*** 0.178*** 0.207*** 0.165*** 0.192*** 0.224*** 0.210*** 0.205*** 0.217*** 0.221***

2–5 years 0.267*** 0.273*** 0.281*** 0.322*** 0.289*** 0.317*** 0.332*** 0.313*** 0.316*** 0.338*** 0.358***
5–10 years 0.344*** 0.382*** 0.407*** 0.449*** 0.430*** 0.457*** 0.477*** 0.453*** 0.442*** 0.464*** 0.500***
>10 years 0.471*** 0.505*** 0.531*** 0.578*** 0.569*** 0.601*** 0.634*** 0.617*** 0.609*** 0.633*** 0.663***
intercept 3.429*** 3.414*** 3.451*** 3.437*** 3.473*** 3.457*** 3.418*** 3.491*** 3.454*** 3.371*** 3.400***

σ 0.268*** 0.271*** 0.272*** 0.271*** 0.274*** 0.286*** 0.321*** 0.326*** 0.330*** 0.334*** 0.318***
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foreign -0.041*** -0.035*** -0.032*** -0.037*** -0.036*** -0.031*** -0.028*** -0.023*** -0.027*** -0.024*** -0.025***
farmer -0.113*** -0.106*** -0.117*** -0.110*** -0.106*** -0.111*** -0.154*** -0.162*** -0.181*** -0.171*** -0.094***

service worker 0.015*** 0.021*** 0.022*** 0.021*** 0.023*** 0.029*** 0.015*** 0.005*** -0.000*** 0.002*** 0.013***
sales worker 0.261*** 0.269*** 0.272*** 0.281*** 0.293*** 0.294*** 0.313*** 0.316*** 0.319*** 0.325*** 0.338***

clerical worker 0.213*** 0.222*** 0.220*** 0.230*** 0.240*** 0.251*** 0.268*** 0.271*** 0.276*** 0.293*** 0.296***
admin worker 0.308*** 0.311*** 0.308*** 0.315*** 0.322*** 0.323*** 0.344*** 0.345*** 0.345*** 0.362*** 0.355***

agriculture 0.012*** 0.010*** 0.001*** 0.010*** 0.011*** 0.004*** -0.021*** -0.045*** -0.038*** -0.032*** -0.206***
basic industry 0.000*** 0.014*** 0.004*** 0.004*** 0.002*** -0.000*** -0.008*** -0.018*** -0.015*** -0.015*** -0.091***

clothes, paper & print -0.071*** -0.062*** -0.081*** -0.080*** -0.084*** -0.090*** -0.099*** -0.109*** -0.106*** -0.114*** -0.112***
food industry -0.098*** -0.087*** -0.116*** -0.111*** -0.111*** -0.122*** -0.128*** -0.142*** -0.139*** -0.140*** -0.177***
construction -0.035*** -0.024*** -0.054*** -0.058*** -0.076*** -0.093*** -0.104*** -0.126*** -0.133*** -0.142*** -0.185***

trade -0.149*** -0.145*** -0.163*** -0.160*** -0.166*** -0.175*** -0.186*** -0.192*** -0.190*** -0.203*** -0.243***
transport & communication -0.099*** -0.112*** -0.136*** -0.133*** -0.142*** -0.156*** -0.174*** -0.191*** -0.194*** -0.209*** -0.246***

business services -0.056*** -0.057*** -0.081*** -0.079*** -0.087*** -0.098*** -0.124*** -0.142*** -0.140*** -0.138*** -0.209***
consumer services -0.240*** -0.235*** -0.258*** -0.251*** -0.250*** -0.263*** -0.289*** -0.302*** -0.310*** -0.323*** -0.378***

education -0.052*** -0.058*** -0.066*** -0.084*** -0.086*** -0.080*** -0.084*** -0.096*** -0.090*** -0.100*** -0.136***
public administration -0.150*** -0.159*** -0.166*** -0.160*** -0.167*** -0.176*** -0.168*** -0.174*** -0.168*** -0.174*** -0.199***

ND -0.115*** -0.115*** -0.115*** -0.116*** -0.114*** -0.115*** -0.123*** -0.123*** -0.122*** -0.122*** -0.119***
HS 0.116*** 0.132*** 0.120*** 0.118*** 0.117*** 0.117*** 0.106*** 0.121*** 0.118*** 0.144*** 0.143***

HSVT 0.166*** 0.169*** 0.162*** 0.162*** 0.162*** 0.165*** 0.185*** 0.180*** 0.182*** 0.186*** 0.183***
TC 0.276*** 0.278*** 0.274*** 0.268*** 0.273*** 0.272*** 0.304*** 0.300*** 0.305*** 0.325*** 0.300***
UD 0.432*** 0.441*** 0.434*** 0.401*** 0.404*** 0.445*** 0.496*** 0.488*** 0.493*** 0.521*** 0.499***
age 0.250*** 0.232*** 0.218*** 0.197*** 0.181*** 0.174*** 0.186*** 0.167*** 0.185*** 0.213*** 0.199***

age_sq -0.026*** -0.024*** -0.022*** -0.020*** -0.018*** -0.017*** -0.019*** -0.017*** -0.020*** -0.023*** -0.021***
3–6 months 0.034*** 0.063*** 0.049*** 0.055*** 0.040*** 0.071*** 0.077*** 0.075*** 0.064*** 0.040*** 0.022***

6–12 months 0.057*** 0.118*** 0.118*** 0.133*** 0.102*** 0.136*** 0.177*** 0.079*** 0.144*** 0.096*** 0.133***
12–24 months 0.130*** 0.160*** 0.173*** 0.192*** 0.171*** 0.166*** 0.225*** 0.193*** 0.215*** 0.179*** 0.202***

2–5 years 0.270*** 0.287*** 0.286*** 0.311*** 0.293*** 0.295*** 0.327*** 0.274*** 0.324*** 0.301*** 0.341***
5–10 years 0.344*** 0.391*** 0.408*** 0.436*** 0.432*** 0.432*** 0.467*** 0.410*** 0.444*** 0.427*** 0.484***
>10 years 0.475*** 0.517*** 0.532*** 0.565*** 0.569*** 0.576*** 0.625*** 0.570*** 0.607*** 0.589*** 0.648***
reportmiss -0.093*** -0.096*** -0.098*** -0.104*** -0.106*** -0.113*** -0.141*** -0.148*** -0.152*** -0.162*** -0.155***

intercept 3.439*** 3.412*** 3.451*** 3.455*** 3.473*** 3.488*** 3.432*** 3.543*** 3.470*** 3.430*** 3.442***
σ 0.278*** 0.282*** 0.284*** 0.284*** 0.287*** 0.299*** 0.341*** 0.349*** 0.356*** 0.362*** 0.343***
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logwage -0.608*** -0.637*** -0.708*** -0.743*** -0.711*** -0.699*** -0.679*** -0.640*** -0.722*** -0.724*** -0.825***
foreign 0.838*** 0.785*** 0.762*** 0.760*** 0.710*** 0.622*** 0.564*** 0.504*** 0.541*** 0.473*** 0.526***
farmer 0.704*** 0.816*** 0.648*** 0.591*** 0.671*** 0.696*** 0.746*** 0.750*** 0.801*** 0.809*** 0.464***

service worker 0.418*** 0.395*** 0.396*** 0.425*** 0.443*** 0.417*** 0.410*** 0.428*** 0.396*** 0.429*** 0.462***
sales worker -0.291*** -0.360*** -0.337*** -0.269*** -0.219*** -0.226*** -0.242*** -0.193*** -0.200*** -0.222*** -0.144***

clerical worker -0.109*** -0.136*** -0.128*** -0.025*** 0.037*** 0.083*** 0.069*** 0.157*** 0.185*** 0.195*** 0.232***
admin worker -0.192*** -0.173*** -0.124*** -0.080*** -0.056*** -0.060*** -0.090*** 0.005*** 0.018*** 0.051*** 0.121***

agriculture -0.150*** -0.192*** -0.087*** -0.100*** -0.072*** -0.172*** -0.197*** -0.127*** -0.030*** 0.086*** 0.775***
basic industry 0.244*** 0.272*** 0.269*** 0.312*** 0.296*** 0.195*** 0.175*** 0.074*** 0.074*** 0.109*** 0.381***

clothes, paper & print 0.354*** 0.367*** 0.342*** 0.347*** 0.367*** 0.373*** 0.381*** 0.376*** 0.395*** 0.393*** 0.704***
food industry 0.403*** 0.406*** 0.444*** 0.502*** 0.469*** 0.489*** 0.516*** 0.515*** 0.537*** 0.591*** 0.781***
construction 1.048*** 1.054*** 1.066*** 1.068*** 1.052*** 1.020*** 1.035*** 1.012*** 1.012*** 1.065*** 1.253***

trade 0.941*** 1.016*** 1.003*** 1.030*** 1.022*** 1.022*** 1.025*** 0.987*** 1.061*** 1.096*** 1.175***
transport & communication 0.949*** 0.975*** 0.913*** 1.006*** 0.979*** 1.008*** 0.990*** 0.985*** 1.086*** 1.117*** 1.314***

business services 0.984*** 0.981*** 0.932*** 0.969*** 0.886*** 0.836*** 0.858*** 0.822*** 0.929*** 0.959*** 1.216***
consumer services 1.531*** 1.518*** 1.513*** 1.514*** 1.534*** 1.632*** 1.630*** 1.615*** 1.647*** 1.697*** 1.295***

education -0.158*** -0.112*** -0.084*** 0.017*** 0.034*** -0.038*** 0.028*** 0.029*** 0.061*** 0.042*** 0.590***
public administration -0.308*** -0.466*** -0.432*** -0.365*** -0.402*** -0.468*** -0.533*** -0.673*** -0.787*** -0.779*** -0.274***

age 0.748*** 0.679*** 0.617*** 0.517*** 0.479*** 0.535*** 0.740*** 0.789*** 0.731*** 0.799*** 0.920***
age_sq -0.075*** -0.068*** -0.062*** -0.051*** -0.048*** -0.054*** -0.078*** -0.086*** -0.080*** -0.086*** -0.100***

3–6 months -0.043*** 0.125*** -0.088*** -0.203*** -0.081*** -0.222*** 0.110*** -0.253*** -0.194*** -0.259*** -0.045***
6–12 months 0.134*** 0.229*** -0.018*** 0.008*** 0.274*** 0.054*** 0.176*** -0.096*** -0.094*** -0.008*** 0.091***

12–24 months 0.188*** 0.256*** 0.151*** 0.043*** 0.174*** 0.041*** 0.154*** -0.074*** -0.066*** -0.128*** 0.137***
2–5 years 0.051*** 0.111*** 0.046*** 0.035*** 0.169*** 0.012*** 0.108*** -0.145*** -0.177*** -0.139*** -0.095***

5–10 years -0.007*** 0.021*** -0.168*** -0.149*** -0.032*** -0.215*** -0.151*** -0.361*** -0.376*** -0.331*** -0.258***
>10 years -0.443*** -0.418*** -0.557*** -0.538*** -0.460*** -0.678*** -0.659*** -0.910*** -0.913*** -0.925*** -0.857***

spell length -0.504*** -0.526*** -0.457*** -0.461*** -0.549*** -0.509*** -0.406*** -0.501*** -0.397*** -0.410*** -0.352***
intercept -1.733*** -1.449*** -0.870*** -0.482*** -0.484*** -0.402*** -0.955*** -0.742*** -0.291*** -0.383*** -0.444***

McFadden’s R2 0,118 0,119 0,120 0,118 0,121 0,122 0,130 0,133 0,139 0,143 0,135
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foreign -0.054*** -0.049*** -0.047*** -0.053*** -0.052*** -0.047*** -0.043*** -0.037*** -0.047*** -0.042*** -0.047***
farmer -0.117*** -0.110*** -0.120*** -0.112*** -0.109*** -0.114*** -0.160*** -0.168*** -0.195*** -0.184*** -0.103***

service worker 0.008*** 0.014*** 0.015*** 0.014*** 0.016*** 0.022*** 0.002*** -0.011*** -0.021*** -0.019*** -0.006***
sales worker 0.262*** 0.271*** 0.274*** 0.282*** 0.293*** 0.295*** 0.317*** 0.321*** 0.324*** 0.332*** 0.346***

clerical worker 0.214*** 0.223*** 0.221*** 0.232*** 0.241*** 0.252*** 0.271*** 0.274*** 0.279*** 0.298*** 0.300***
admin worker 0.310*** 0.313*** 0.310*** 0.317*** 0.325*** 0.325*** 0.349*** 0.352*** 0.352*** 0.371*** 0.362***

agriculture 0.010*** 0.008*** -0.001*** 0.008*** 0.008*** 0.001*** -0.024*** -0.050*** -0.044*** -0.039*** -0.215***
basic industry 0.000*** 0.015*** 0.004*** 0.004*** 0.003*** 0.001*** -0.007*** -0.018*** -0.014*** -0.014*** -0.090***

clothes, paper & print -0.071*** -0.063*** -0.081*** -0.080*** -0.085*** -0.090*** -0.100*** -0.111*** -0.107*** -0.116*** -0.113***
food industry -0.098*** -0.088*** -0.117*** -0.113*** -0.112*** -0.124*** -0.130*** -0.144*** -0.142*** -0.142*** -0.179***
construction -0.036*** -0.024*** -0.055*** -0.060*** -0.078*** -0.096*** -0.109*** -0.131*** -0.142*** -0.152*** -0.194***

trade -0.153*** -0.150*** -0.169*** -0.166*** -0.171*** -0.181*** -0.194*** -0.199*** -0.199*** -0.214*** -0.255***
transport & communication -0.105*** -0.120*** -0.145*** -0.146*** -0.154*** -0.169*** -0.189*** -0.208*** -0.216*** -0.232*** -0.269***

business services -0.066*** -0.067*** -0.092*** -0.091*** -0.099*** -0.110*** -0.146*** -0.164*** -0.169*** -0.169*** -0.251***
consumer services -0.299*** -0.292*** -0.322*** -0.315*** -0.314*** -0.329*** -0.367*** -0.380*** -0.404*** -0.424*** -0.423***

education -0.050*** -0.056*** -0.065*** -0.082*** -0.084*** -0.077*** -0.080*** -0.093*** -0.085*** -0.096*** -0.135***
public administration -0.149*** -0.158*** -0.165*** -0.160*** -0.167*** -0.176*** -0.166*** -0.172*** -0.166*** -0.173*** -0.196***

ND -0.114*** -0.113*** -0.113*** -0.114*** -0.111*** -0.113*** -0.123*** -0.124*** -0.123*** -0.123*** -0.117***
HS 0.119*** 0.137*** 0.123*** 0.122*** 0.120*** 0.118*** 0.099*** 0.119*** 0.107*** 0.146*** 0.133***

HSVT 0.175*** 0.176*** 0.169*** 0.170*** 0.169*** 0.172*** 0.196*** 0.192*** 0.199*** 0.204*** 0.198***
TC 0.284*** 0.286*** 0.282*** 0.276*** 0.281*** 0.281*** 0.319*** 0.315*** 0.325*** 0.349*** 0.320***
UD 0.445*** 0.454*** 0.448*** 0.416*** 0.419*** 0.461*** 0.522*** 0.514*** 0.527*** 0.560*** 0.536***
age 0.244*** 0.224*** 0.213*** 0.192*** 0.171*** 0.165*** 0.182*** 0.160*** 0.184*** 0.206*** 0.174***

age_sq -0.026*** -0.023*** -0.022*** -0.020*** -0.017*** -0.017*** -0.019*** -0.017*** -0.020*** -0.023*** -0.020***
3–6 months 0.036*** 0.072*** 0.060*** 0.066*** 0.039*** 0.081*** 0.076*** 0.067*** 0.055*** 0.041*** 0.013***

6–12 months 0.066*** 0.130*** 0.126*** 0.148*** 0.103*** 0.144*** 0.165*** 0.064*** 0.138*** 0.082*** 0.127***
12–24 months 0.153*** 0.178*** 0.181*** 0.203*** 0.184*** 0.177*** 0.225*** 0.194*** 0.211*** 0.182*** 0.188***

2–5 years 0.288*** 0.315*** 0.308*** 0.337*** 0.312*** 0.316*** 0.337*** 0.280*** 0.332*** 0.306*** 0.360***
5–10 years 0.362*** 0.416*** 0.433*** 0.468*** 0.461*** 0.465*** 0.492*** 0.432*** 0.468*** 0.450*** 0.524***
>10 years 0.505*** 0.553*** 0.567*** 0.607*** 0.608*** 0.619*** 0.659*** 0.603*** 0.645*** 0.632*** 0.716***
reportmiss -0.101*** -0.106*** -0.110*** -0.118*** -0.117*** -0.125*** -0.159*** -0.166*** -0.177*** -0.189*** -0.181***

intercept 3.430*** 3.368*** 3.436*** 3.461*** 3.527*** 3.555*** 3.512*** 3.662*** 3.614*** 3.614*** 3.665***
σ 0.289*** 0.292*** 0.296*** 0.297*** 0.300*** 0.313*** 0.365*** 0.376*** 0.390*** 0.400*** 0.374***
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foreign -0.035*** -0.033*** -0.028*** -0.034*** -0.032*** -0.025*** -0.018*** -0.011*** -0.013*** -0.012*** -0.019***
farmer -0.135*** -0.123*** -0.135*** -0.127*** -0.120*** -0.124*** -0.178*** -0.182*** -0.198*** -0.190*** -0.112***

service worker 0.003*** 0.010*** 0.011*** 0.011*** 0.012*** 0.020*** 0.004*** -0.005*** -0.011*** -0.009*** 0.001***
sales worker 0.209*** 0.221*** 0.227*** 0.237*** 0.250*** 0.255*** 0.273*** 0.275*** 0.277*** 0.284*** 0.298***

clerical worker 0.170*** 0.180*** 0.182*** 0.193*** 0.202*** 0.211*** 0.223*** 0.225*** 0.229*** 0.242*** 0.247***
admin worker 0.267*** 0.269*** 0.267*** 0.275*** 0.282*** 0.284*** 0.302*** 0.304*** 0.303*** 0.317*** 0.311***

agriculture 0.013*** 0.011*** 0.003*** 0.012*** 0.010*** -0.001*** -0.028*** -0.051*** -0.046*** -0.040*** -0.214***
basic industry 0.007*** 0.021*** 0.010*** 0.008*** 0.006*** 0.002*** -0.005*** -0.015*** -0.013*** -0.014*** -0.091***

clothes, paper & print -0.064*** -0.056*** -0.077*** -0.076*** -0.084*** -0.090*** -0.098*** -0.107*** -0.105*** -0.114*** -0.117***
food industry -0.093*** -0.086*** -0.114*** -0.111*** -0.113*** -0.127*** -0.133*** -0.148*** -0.144*** -0.145*** -0.185***
construction -0.032*** -0.019*** -0.051*** -0.056*** -0.073*** -0.090*** -0.098*** -0.118*** -0.125*** -0.134*** -0.179***

trade -0.152*** -0.149*** -0.167*** -0.165*** -0.173*** -0.184*** -0.194*** -0.198*** -0.198*** -0.212*** -0.251***
transport & communication -0.089*** -0.102*** -0.127*** -0.126*** -0.139*** -0.157*** -0.171*** -0.187*** -0.187*** -0.201*** -0.239***

business services -0.067*** -0.068*** -0.093*** -0.095*** -0.107*** -0.121*** -0.149*** -0.167*** -0.168*** -0.168*** -0.242***
consumer services -0.280*** -0.279*** -0.296*** -0.291*** -0.290*** -0.304*** -0.329*** -0.341*** -0.349*** -0.361*** -0.388***

education -0.060*** -0.066*** -0.075*** -0.093*** -0.096*** -0.095*** -0.102*** -0.117*** -0.112*** -0.123*** -0.169***
public administration -0.143*** -0.151*** -0.159*** -0.156*** -0.163*** -0.174*** -0.162*** -0.168*** -0.164*** -0.170*** -0.200***

ND -0.100*** -0.098*** -0.098*** -0.100*** -0.099*** -0.100*** -0.106*** -0.107*** -0.107*** -0.109*** -0.105***
HS 0.083*** 0.113*** 0.105*** 0.103*** 0.068*** 0.049*** -0.012*** 0.003*** -0.006*** 0.010*** 0.002***

HSVT 0.132*** 0.137*** 0.136*** 0.137*** 0.139*** 0.143*** 0.161*** 0.164*** 0.167*** 0.170*** 0.169***
TC 0.277*** 0.284*** 0.278*** 0.277*** 0.285*** 0.289*** 0.317*** 0.314*** 0.319*** 0.331*** 0.314***
UD 0.414*** 0.426*** 0.420*** 0.400*** 0.408*** 0.440*** 0.489*** 0.486*** 0.493*** 0.519*** 0.505***
age 0.143*** 0.129*** 0.108*** 0.097*** 0.073*** 0.066*** 0.088*** 0.082*** 0.095*** 0.102*** 0.069***

age_sq -0.015*** -0.013*** -0.010*** -0.009*** -0.006*** -0.005*** -0.008*** -0.008*** -0.010*** -0.011*** -0.007***
3–6 months 0.050*** 0.062*** 0.050*** 0.071*** 0.047*** 0.066*** 0.075*** 0.095*** 0.079*** 0.095*** 0.071***

6–12 months 0.101*** 0.115*** 0.110*** 0.132*** 0.107*** 0.131*** 0.166*** 0.167*** 0.177*** 0.176*** 0.170***
12–24 months 0.168*** 0.162*** 0.162*** 0.186*** 0.173*** 0.184*** 0.252*** 0.252*** 0.256*** 0.263*** 0.250***

2–5 years 0.290*** 0.286*** 0.270*** 0.299*** 0.289*** 0.300*** 0.362*** 0.367*** 0.376*** 0.389*** 0.393***
5–10 years 0.380*** 0.391*** 0.388*** 0.419*** 0.421*** 0.429*** 0.490*** 0.493*** 0.488*** 0.507*** 0.526***
>10 years 0.498*** 0.511*** 0.511*** 0.547*** 0.558*** 0.572*** 0.645*** 0.649*** 0.647*** 0.666*** 0.689***

underreport -0.126*** -0.125*** -0.129*** -0.127*** -0.128*** -0.134*** -0.154*** -0.157*** -0.159*** -0.159*** -0.156***
reportmiss -0.094*** -0.094*** -0.101*** -0.107*** -0.111*** -0.122*** -0.154*** -0.166*** -0.173*** -0.186*** -0.184***

intercept 0.010*** 3.658*** 3.728*** 3.707*** 3.737*** 3.745*** 3.645*** 3.669*** 3.648*** 3.619*** 3.711***
σ 0.001*** 0.276*** 0.278*** 0.279*** 0.285*** 0.297*** 0.340*** 0.349*** 0.356*** 0.361*** 0.343***
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foreign -0.036*** -0.035*** -0.030*** -0.036*** -0.034*** -0.028*** -0.021*** -0.015*** -0.017*** -0.017*** -0.025***
farmer -0.135*** -0.123*** -0.135*** -0.126*** -0.119*** -0.123*** -0.177*** -0.182*** -0.199*** -0.190*** -0.112***

service worker 0.003*** 0.009*** 0.010*** 0.010*** 0.012*** 0.019*** 0.004*** -0.006*** -0.012*** -0.009*** 0.000***
sales worker 0.209*** 0.220*** 0.226*** 0.236*** 0.249*** 0.254*** 0.273*** 0.275*** 0.276*** 0.284*** 0.297***

clerical worker 0.170*** 0.181*** 0.182*** 0.193*** 0.202*** 0.212*** 0.225*** 0.227*** 0.231*** 0.245*** 0.249***
admin worker 0.267*** 0.270*** 0.267*** 0.275*** 0.282*** 0.284*** 0.303*** 0.305*** 0.304*** 0.317*** 0.311***

agriculture 0.013*** 0.011*** 0.003*** 0.012*** 0.010*** -0.001*** -0.028*** -0.051*** -0.046*** -0.040*** -0.215***
basic industry 0.006*** 0.021*** 0.010*** 0.007*** 0.006*** 0.001*** -0.006*** -0.016*** -0.014*** -0.015*** -0.092***

clothes, paper & print -0.063*** -0.056*** -0.076*** -0.076*** -0.084*** -0.090*** -0.098*** -0.107*** -0.105*** -0.114*** -0.117***
food industry -0.093*** -0.086*** -0.114*** -0.111*** -0.113*** -0.128*** -0.134*** -0.149*** -0.144*** -0.146*** -0.186***
construction -0.031*** -0.019*** -0.051*** -0.055*** -0.073*** -0.090*** -0.097*** -0.117*** -0.125*** -0.134*** -0.178***

trade -0.151*** -0.148*** -0.166*** -0.164*** -0.172*** -0.182*** -0.193*** -0.197*** -0.196*** -0.211*** -0.249***
transport & communication -0.088*** -0.101*** -0.126*** -0.125*** -0.138*** -0.156*** -0.170*** -0.186*** -0.186*** -0.200*** -0.238***

business services -0.066*** -0.068*** -0.093*** -0.094*** -0.106*** -0.121*** -0.148*** -0.165*** -0.166*** -0.167*** -0.242***
consumer services -0.279*** -0.278*** -0.296*** -0.290*** -0.290*** -0.304*** -0.329*** -0.341*** -0.350*** -0.362*** -0.389***

education -0.061*** -0.067*** -0.076*** -0.093*** -0.096*** -0.096*** -0.103*** -0.118*** -0.113*** -0.124*** -0.169***
public administration -0.143*** -0.150*** -0.159*** -0.156*** -0.163*** -0.174*** -0.162*** -0.168*** -0.164*** -0.170*** -0.200***

ND -0.101*** -0.099*** -0.099*** -0.101*** -0.100*** -0.100*** -0.106*** -0.105*** -0.106*** -0.107*** -0.100***
HS 0.078*** 0.104*** 0.115*** 0.107*** 0.083*** 0.066*** 0.019*** 0.020*** 0.015*** 0.027*** 0.047***

HSVT 0.148*** 0.154*** 0.150*** 0.153*** 0.156*** 0.160*** 0.179*** 0.181*** 0.187*** 0.192*** 0.193***
TC 0.285*** 0.290*** 0.285*** 0.282*** 0.292*** 0.295*** 0.324*** 0.324*** 0.330*** 0.345*** 0.328***
UD 0.427*** 0.440*** 0.434*** 0.412*** 0.419*** 0.453*** 0.504*** 0.502*** 0.507*** 0.536*** 0.524***
age 0.142*** 0.128*** 0.108*** 0.097*** 0.073*** 0.067*** 0.088*** 0.083*** 0.097*** 0.104*** 0.073***

age_sq -0.015*** -0.013*** -0.010*** -0.009*** -0.006*** -0.005*** -0.008*** -0.008*** -0.010*** -0.011*** -0.008***
3–6 months 0.049*** 0.062*** 0.050*** 0.070*** 0.048*** 0.068*** 0.078*** 0.095*** 0.082*** 0.097*** 0.077***

6–12 months 0.098*** 0.113*** 0.108*** 0.128*** 0.106*** 0.131*** 0.167*** 0.168*** 0.178*** 0.174*** 0.180***
12–24 months 0.161*** 0.154*** 0.157*** 0.180*** 0.168*** 0.182*** 0.249*** 0.249*** 0.254*** 0.257*** 0.257***

2–5 years 0.284*** 0.278*** 0.263*** 0.290*** 0.281*** 0.297*** 0.359*** 0.362*** 0.374*** 0.382*** 0.399***
5–10 years 0.374*** 0.383*** 0.381*** 0.410*** 0.413*** 0.425*** 0.486*** 0.487*** 0.483*** 0.498*** 0.531***
>10 years 0.492*** 0.503*** 0.504*** 0.538*** 0.550*** 0.568*** 0.640*** 0.643*** 0.642*** 0.657*** 0.693***

underreport -0.122*** -0.120*** -0.122*** -0.120*** -0.122*** -0.131*** -0.149*** -0.157*** -0.157*** -0.156*** -0.147***
overreport -0.064*** -0.062*** -0.042*** -0.060*** -0.053*** -0.023*** -0.038*** -0.020*** -0.012*** -0.009*** 0.106***
reportmiss -0.088*** -0.087*** -0.093*** -0.098*** -0.103*** -0.111*** -0.142*** -0.152*** -0.158*** -0.170*** -0.166***

intercept 3.674*** 3.667*** 3.736*** 3.716*** 3.743*** 3.748*** 3.648*** 3.670*** 3.647*** 3.624*** 3.697***
σ 0.272*** 0.276*** 0.278*** 0.279*** 0.285*** 0.297*** 0.340*** 0.349*** 0.355*** 0.361*** 0.343***
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foreign -0.037*** -0.035*** -0.030*** -0.036*** -0.034*** -0.028*** -0.020*** -0.015*** -0.017*** -0.016*** -0.023***
farmer -0.136*** -0.124*** -0.136*** -0.127*** -0.121*** -0.124*** -0.178*** -0.183*** -0.199*** -0.191*** -0.111***

service worker 0.002*** 0.009*** 0.010*** 0.010*** 0.012*** 0.019*** 0.004*** -0.006*** -0.012*** -0.010*** 0.000***
sales worker 0.211*** 0.223*** 0.228*** 0.239*** 0.251*** 0.257*** 0.276*** 0.277*** 0.280*** 0.287*** 0.301***

clerical worker 0.171*** 0.182*** 0.184*** 0.194*** 0.204*** 0.213*** 0.226*** 0.227*** 0.232*** 0.245*** 0.250***
admin worker 0.268*** 0.271*** 0.269*** 0.277*** 0.284*** 0.286*** 0.305*** 0.307*** 0.306*** 0.320*** 0.313***

agriculture 0.013*** 0.011*** 0.004*** 0.012*** 0.010*** -0.001*** -0.027*** -0.051*** -0.045*** -0.039*** -0.214***
basic industry 0.006*** 0.020*** 0.009*** 0.007*** 0.005*** 0.001*** -0.006*** -0.016*** -0.014*** -0.015*** -0.092***

clothes, paper & print -0.064*** -0.057*** -0.077*** -0.077*** -0.084*** -0.091*** -0.099*** -0.108*** -0.106*** -0.114*** -0.118***
food industry -0.094*** -0.086*** -0.115*** -0.112*** -0.114*** -0.128*** -0.134*** -0.149*** -0.144*** -0.146*** -0.186***
construction -0.031*** -0.019*** -0.051*** -0.055*** -0.073*** -0.090*** -0.097*** -0.116*** -0.124*** -0.134*** -0.178***

trade -0.152*** -0.149*** -0.167*** -0.165*** -0.173*** -0.184*** -0.194*** -0.198*** -0.198*** -0.212*** -0.251***
transport & communication -0.089*** -0.101*** -0.127*** -0.126*** -0.139*** -0.156*** -0.171*** -0.186*** -0.187*** -0.201*** -0.240***

business services -0.066*** -0.068*** -0.093*** -0.094*** -0.106*** -0.120*** -0.148*** -0.166*** -0.167*** -0.167*** -0.242***
consumer services -0.279*** -0.278*** -0.296*** -0.290*** -0.290*** -0.303*** -0.329*** -0.341*** -0.349*** -0.361*** -0.389***

education -0.061*** -0.067*** -0.075*** -0.092*** -0.096*** -0.095*** -0.103*** -0.118*** -0.112*** -0.124*** -0.169***
public administration -0.143*** -0.151*** -0.159*** -0.156*** -0.164*** -0.175*** -0.163*** -0.169*** -0.165*** -0.171*** -0.200***

ND -0.097*** -0.096*** -0.096*** -0.098*** -0.097*** -0.098*** -0.104*** -0.103*** -0.103*** -0.105*** -0.101***
HS 0.083*** 0.109*** 0.108*** 0.103*** 0.069*** 0.049*** -0.008*** 0.007*** 0.005*** 0.020*** 0.022***

HSVT 0.128*** 0.132*** 0.128*** 0.130*** 0.133*** 0.138*** 0.156*** 0.159*** 0.163*** 0.166*** 0.165***
TC 0.280*** 0.285*** 0.279*** 0.276*** 0.286*** 0.289*** 0.319*** 0.318*** 0.323*** 0.336*** 0.317***
UD 0.424*** 0.436*** 0.429*** 0.407*** 0.414*** 0.448*** 0.499*** 0.497*** 0.502*** 0.530*** 0.515***
age 0.141*** 0.127*** 0.107*** 0.096*** 0.072*** 0.065*** 0.086*** 0.081*** 0.093*** 0.100*** 0.067***

age_sq -0.015*** -0.013*** -0.010*** -0.009*** -0.006*** -0.005*** -0.008*** -0.008*** -0.010*** -0.011*** -0.007***
3–6 months 0.048*** 0.062*** 0.049*** 0.069*** 0.047*** 0.065*** 0.076*** 0.093*** 0.080*** 0.096*** 0.073***

6–12 months 0.095*** 0.110*** 0.103*** 0.127*** 0.102*** 0.126*** 0.163*** 0.163*** 0.174*** 0.173*** 0.174***
12–24 months 0.158*** 0.151*** 0.151*** 0.175*** 0.161*** 0.175*** 0.243*** 0.241*** 0.247*** 0.253*** 0.249***

2–5 years 0.278*** 0.273*** 0.256*** 0.286*** 0.274*** 0.289*** 0.350*** 0.354*** 0.365*** 0.376*** 0.390***
5–10 years 0.368*** 0.377*** 0.374*** 0.405*** 0.406*** 0.417*** 0.478*** 0.480*** 0.477*** 0.495*** 0.524***
>10 years 0.486*** 0.497*** 0.497*** 0.533*** 0.543*** 0.561*** 0.633*** 0.636*** 0.636*** 0.655*** 0.688***

underreport -0.116*** -0.114*** -0.116*** -0.113*** -0.115*** -0.124*** -0.142*** -0.149*** -0.149*** -0.147*** -0.139***
overreport -0.142*** -0.136*** -0.125*** -0.144*** -0.136*** -0.103*** -0.124*** -0.111*** -0.112*** -0.114*** -0.018***
reportmiss -0.090*** -0.089*** -0.096*** -0.101*** -0.106*** -0.116*** -0.147*** -0.158*** -0.165*** -0.178*** -0.174***

intercept 3.680*** 3.672*** 3.743*** 3.721*** 3.751*** 3.757*** 3.658*** 3.681*** 3.659*** 3.634*** 3.714***
σ 0.273*** 0.276*** 0.278*** 0.279*** 0.285*** 0.297*** 0.340*** 0.349*** 0.356*** 0.362*** 0.343***
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foreign -0.036*** -0.034*** -0.029*** -0.035*** -0.033*** -0.026*** -0.018*** -0.012*** -0.014*** -0.013*** -0.020***
farmer -0.133*** -0.122*** -0.134*** -0.125*** -0.118*** -0.121*** -0.176*** -0.180*** -0.196*** -0.188*** -0.110***

service worker 0.004*** 0.010*** 0.012*** 0.011*** 0.013*** 0.021*** 0.005*** -0.005*** -0.010*** -0.008*** 0.002***
sales worker 0.210*** 0.222*** 0.227*** 0.238*** 0.250*** 0.255*** 0.274*** 0.276*** 0.278*** 0.286*** 0.300***

clerical worker 0.171*** 0.182*** 0.183*** 0.194*** 0.203*** 0.213*** 0.225*** 0.226*** 0.230*** 0.244*** 0.249***
admin worker 0.269*** 0.272*** 0.270*** 0.278*** 0.285*** 0.287*** 0.305*** 0.307*** 0.306*** 0.320*** 0.314***

agriculture 0.012*** 0.010*** 0.003*** 0.011*** 0.009*** -0.002*** -0.028*** -0.052*** -0.046*** -0.040*** -0.214***
basic industry 0.007*** 0.021*** 0.010*** 0.008*** 0.006*** 0.002*** -0.005*** -0.015*** -0.013*** -0.014*** -0.091***

clothes, paper & print -0.063*** -0.056*** -0.076*** -0.076*** -0.083*** -0.090*** -0.098*** -0.107*** -0.105*** -0.113*** -0.117***
food industry -0.093*** -0.086*** -0.114*** -0.110*** -0.113*** -0.127*** -0.133*** -0.148*** -0.144*** -0.146*** -0.185***
construction -0.031*** -0.018*** -0.050*** -0.055*** -0.073*** -0.090*** -0.097*** -0.117*** -0.124*** -0.134*** -0.178***

trade -0.151*** -0.149*** -0.167*** -0.165*** -0.173*** -0.184*** -0.194*** -0.198*** -0.198*** -0.212*** -0.251***
transport & communication -0.089*** -0.102*** -0.127*** -0.126*** -0.139*** -0.157*** -0.172*** -0.187*** -0.187*** -0.202*** -0.240***

business services -0.067*** -0.068*** -0.093*** -0.094*** -0.107*** -0.121*** -0.149*** -0.167*** -0.167*** -0.167*** -0.242***
consumer services -0.280*** -0.279*** -0.296*** -0.291*** -0.290*** -0.304*** -0.329*** -0.341*** -0.350*** -0.362*** -0.389***

education -0.061*** -0.066*** -0.075*** -0.093*** -0.096*** -0.095*** -0.102*** -0.117*** -0.112*** -0.123*** -0.169***
public administration -0.144*** -0.151*** -0.159*** -0.156*** -0.164*** -0.175*** -0.163*** -0.169*** -0.165*** -0.171*** -0.200***

ND -0.097*** -0.096*** -0.097*** -0.098*** -0.098*** -0.099*** -0.106*** -0.105*** -0.106*** -0.108*** -0.104***
HS 0.104*** 0.127*** 0.124*** 0.116*** 0.077*** 0.057*** 0.005*** 0.013*** 0.004*** 0.017*** 0.015***

HSVT 0.140*** 0.142*** 0.142*** 0.144*** 0.146*** 0.150*** 0.166*** 0.167*** 0.171*** 0.174*** 0.171***
TC 0.280*** 0.285*** 0.279*** 0.278*** 0.286*** 0.291*** 0.318*** 0.316*** 0.322*** 0.333*** 0.315***
UD 0.421*** 0.432*** 0.426*** 0.405*** 0.412*** 0.444*** 0.494*** 0.493*** 0.498*** 0.523*** 0.509***
age 0.145*** 0.130*** 0.109*** 0.098*** 0.074*** 0.068*** 0.089*** 0.083*** 0.096*** 0.104*** 0.071***

age_sq -0.015*** -0.013*** -0.011*** -0.009*** -0.006*** -0.006*** -0.008*** -0.008*** -0.010*** -0.011*** -0.008***
3–6 months 0.050*** 0.062*** 0.050*** 0.071*** 0.047*** 0.067*** 0.075*** 0.096*** 0.081*** 0.097*** 0.073***

6–12 months 0.102*** 0.116*** 0.111*** 0.133*** 0.108*** 0.132*** 0.168*** 0.169*** 0.180*** 0.178*** 0.173***
12–24 months 0.169*** 0.163*** 0.163*** 0.188*** 0.174*** 0.186*** 0.254*** 0.254*** 0.258*** 0.266*** 0.254***

2–5 years 0.292*** 0.288*** 0.271*** 0.301*** 0.290*** 0.302*** 0.365*** 0.370*** 0.380*** 0.392*** 0.397***
5–10 years 0.382*** 0.393*** 0.390*** 0.421*** 0.423*** 0.431*** 0.493*** 0.496*** 0.491*** 0.511*** 0.531***
>10 years 0.500*** 0.512*** 0.512*** 0.549*** 0.559*** 0.574*** 0.648*** 0.652*** 0.650*** 0.669*** 0.693***

underreport -0.136*** -0.133*** -0.136*** -0.134*** -0.135*** -0.143*** -0.160*** -0.165*** -0.167*** -0.165*** -0.160***
overreport 0.050*** 0.056*** 0.059*** 0.058*** 0.061*** 0.061*** 0.080*** 0.064*** 0.084*** 0.114*** 0.138***
reportmiss -0.095*** -0.094*** -0.101*** -0.107*** -0.112*** -0.122*** -0.153*** -0.166*** -0.173*** -0.186*** -0.184***

intercept 3.661*** 3.654*** 3.725*** 3.704*** 3.734*** 3.741*** 3.642*** 3.664*** 3.641*** 3.613*** 3.703***
σ 0.273*** 0.276*** 0.278*** 0.279*** 0.285*** 0.297*** 0.340*** 0.349*** 0.355*** 0.361*** 0.343***
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foreign -0.035*** -0.033*** -0.028*** -0.034*** -0.032*** -0.025*** -0.018*** -0.011*** -0.013*** -0.012*** -0.019***
farmer -0.135*** -0.123*** -0.135*** -0.127*** -0.120*** -0.124*** -0.178*** -0.182*** -0.198*** -0.190*** -0.112***

service worker 0.003*** 0.010*** 0.011*** 0.011*** 0.012*** 0.020*** 0.004*** -0.005*** -0.011*** -0.009*** 0.001***
sales worker 0.209*** 0.221*** 0.227*** 0.237*** 0.250*** 0.255*** 0.273*** 0.275*** 0.277*** 0.284*** 0.298***

clerical worker 0.170*** 0.180*** 0.182*** 0.193*** 0.202*** 0.211*** 0.223*** 0.225*** 0.229*** 0.242*** 0.247***
admin worker 0.267*** 0.269*** 0.267*** 0.275*** 0.282*** 0.284*** 0.302*** 0.304*** 0.303*** 0.317*** 0.311***

agriculture 0.013*** 0.011*** 0.003*** 0.012*** 0.010*** -0.001*** -0.028*** -0.051*** -0.046*** -0.040*** -0.214***
basic industry 0.007*** 0.021*** 0.010*** 0.008*** 0.006*** 0.002*** -0.005*** -0.015*** -0.013*** -0.014*** -0.091***

clothes, paper & print -0.064*** -0.056*** -0.077*** -0.076*** -0.084*** -0.090*** -0.098*** -0.107*** -0.105*** -0.114*** -0.117***
food industry -0.093*** -0.086*** -0.114*** -0.111*** -0.113*** -0.127*** -0.133*** -0.148*** -0.144*** -0.145*** -0.185***
construction -0.032*** -0.019*** -0.051*** -0.056*** -0.073*** -0.090*** -0.098*** -0.118*** -0.125*** -0.134*** -0.179***

trade -0.152*** -0.149*** -0.167*** -0.165*** -0.173*** -0.184*** -0.194*** -0.198*** -0.198*** -0.212*** -0.251***
transport & communication -0.089*** -0.102*** -0.127*** -0.126*** -0.139*** -0.157*** -0.171*** -0.187*** -0.187*** -0.201*** -0.239***

business services -0.067*** -0.068*** -0.093*** -0.095*** -0.107*** -0.121*** -0.149*** -0.167*** -0.168*** -0.168*** -0.242***
consumer services -0.280*** -0.279*** -0.296*** -0.291*** -0.290*** -0.304*** -0.329*** -0.341*** -0.349*** -0.361*** -0.388***

education -0.060*** -0.066*** -0.075*** -0.093*** -0.096*** -0.095*** -0.102*** -0.117*** -0.112*** -0.123*** -0.169***
public administration -0.143*** -0.151*** -0.159*** -0.156*** -0.163*** -0.174*** -0.162*** -0.168*** -0.164*** -0.170*** -0.200***

ND -0.100*** -0.098*** -0.098*** -0.100*** -0.099*** -0.100*** -0.106*** -0.107*** -0.107*** -0.109*** -0.105***
HS 0.083*** 0.113*** 0.105*** 0.103*** 0.068*** 0.049*** -0.012*** 0.003*** -0.006*** 0.010*** 0.002***

HSVT 0.132*** 0.137*** 0.136*** 0.137*** 0.139*** 0.143*** 0.161*** 0.164*** 0.167*** 0.170*** 0.169***
TC 0.277*** 0.284*** 0.278*** 0.277*** 0.285*** 0.289*** 0.317*** 0.314*** 0.319*** 0.331*** 0.314***
UD 0.414*** 0.426*** 0.420*** 0.400*** 0.408*** 0.440*** 0.489*** 0.486*** 0.493*** 0.519*** 0.505***
age 0.143*** 0.129*** 0.108*** 0.097*** 0.073*** 0.066*** 0.088*** 0.082*** 0.095*** 0.102*** 0.069***

age_sq -0.015*** -0.013*** -0.010*** -0.009*** -0.006*** -0.005*** -0.008*** -0.008*** -0.010*** -0.011*** -0.007***
3–6 months 0.050*** 0.062*** 0.050*** 0.071*** 0.047*** 0.066*** 0.075*** 0.095*** 0.079*** 0.095*** 0.071***

6–12 months 0.101*** 0.115*** 0.110*** 0.132*** 0.107*** 0.131*** 0.166*** 0.167*** 0.177*** 0.176*** 0.170***
12–24 months 0.168*** 0.162*** 0.162*** 0.186*** 0.173*** 0.184*** 0.252*** 0.252*** 0.256*** 0.263*** 0.250***

2–5 years 0.290*** 0.286*** 0.270*** 0.299*** 0.289*** 0.300*** 0.362*** 0.367*** 0.376*** 0.389*** 0.393***
5–10 years 0.380*** 0.391*** 0.388*** 0.419*** 0.421*** 0.429*** 0.490*** 0.493*** 0.488*** 0.507*** 0.526***
>10 years 0.498*** 0.511*** 0.511*** 0.547*** 0.558*** 0.572*** 0.645*** 0.649*** 0.647*** 0.666*** 0.689***

underreport -0.126*** -0.125*** -0.129*** -0.127*** -0.128*** -0.134*** -0.154*** -0.157*** -0.159*** -0.159*** -0.156***
reportmiss -0.094*** -0.094*** -0.101*** -0.107*** -0.111*** -0.122*** -0.154*** -0.166*** -0.173*** -0.186*** -0.184***

intercept 0.010*** 3.658*** 3.728*** 3.707*** 3.737*** 3.745*** 3.645*** 3.669*** 3.648*** 3.619*** 3.711***
σ 0.001*** 0.276*** 0.278*** 0.279*** 0.285*** 0.297*** 0.340*** 0.349*** 0.356*** 0.361*** 0.343***
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foreign -0.036*** -0.035*** -0.030*** -0.036*** -0.034*** -0.028*** -0.021*** -0.015*** -0.017*** -0.017*** -0.025***
farmer -0.135*** -0.123*** -0.135*** -0.126*** -0.119*** -0.123*** -0.177*** -0.182*** -0.199*** -0.190*** -0.112***

service worker 0.003*** 0.009*** 0.010*** 0.010*** 0.012*** 0.019*** 0.004*** -0.006*** -0.012*** -0.009*** 0.000***
sales worker 0.209*** 0.220*** 0.226*** 0.236*** 0.249*** 0.254*** 0.273*** 0.275*** 0.276*** 0.284*** 0.297***

clerical worker 0.170*** 0.181*** 0.182*** 0.193*** 0.202*** 0.212*** 0.225*** 0.227*** 0.231*** 0.245*** 0.249***
admin worker 0.267*** 0.270*** 0.267*** 0.275*** 0.282*** 0.284*** 0.303*** 0.305*** 0.304*** 0.317*** 0.311***

agriculture 0.013*** 0.011*** 0.003*** 0.012*** 0.010*** -0.001*** -0.028*** -0.051*** -0.046*** -0.040*** -0.215***
basic industry 0.006*** 0.021*** 0.010*** 0.007*** 0.006*** 0.001*** -0.006*** -0.016*** -0.014*** -0.015*** -0.092***

clothes, paper & print -0.063*** -0.056*** -0.076*** -0.076*** -0.084*** -0.090*** -0.098*** -0.107*** -0.105*** -0.114*** -0.117***
food industry -0.093*** -0.086*** -0.114*** -0.111*** -0.113*** -0.128*** -0.134*** -0.149*** -0.144*** -0.146*** -0.186***
construction -0.031*** -0.019*** -0.051*** -0.055*** -0.073*** -0.090*** -0.097*** -0.117*** -0.125*** -0.134*** -0.178***

trade -0.151*** -0.148*** -0.166*** -0.164*** -0.172*** -0.182*** -0.193*** -0.197*** -0.196*** -0.211*** -0.249***
transport & communication -0.088*** -0.101*** -0.126*** -0.125*** -0.138*** -0.156*** -0.170*** -0.186*** -0.186*** -0.200*** -0.238***

business services -0.066*** -0.068*** -0.093*** -0.094*** -0.106*** -0.121*** -0.148*** -0.165*** -0.166*** -0.167*** -0.242***
consumer services -0.279*** -0.278*** -0.296*** -0.290*** -0.290*** -0.304*** -0.329*** -0.341*** -0.350*** -0.362*** -0.389***

education -0.061*** -0.067*** -0.076*** -0.093*** -0.096*** -0.096*** -0.103*** -0.118*** -0.113*** -0.124*** -0.169***
public administration -0.143*** -0.150*** -0.159*** -0.156*** -0.163*** -0.174*** -0.162*** -0.168*** -0.164*** -0.170*** -0.200***

ND -0.101*** -0.099*** -0.099*** -0.101*** -0.100*** -0.100*** -0.106*** -0.105*** -0.106*** -0.107*** -0.100***
HS 0.078*** 0.104*** 0.115*** 0.107*** 0.083*** 0.066*** 0.019*** 0.020*** 0.015*** 0.027*** 0.047***

HSVT 0.148*** 0.154*** 0.150*** 0.153*** 0.156*** 0.160*** 0.179*** 0.181*** 0.187*** 0.192*** 0.193***
TC 0.285*** 0.290*** 0.285*** 0.282*** 0.292*** 0.295*** 0.324*** 0.324*** 0.330*** 0.345*** 0.328***
UD 0.427*** 0.440*** 0.434*** 0.412*** 0.419*** 0.453*** 0.504*** 0.502*** 0.507*** 0.536*** 0.524***
age 0.142*** 0.128*** 0.108*** 0.097*** 0.073*** 0.067*** 0.088*** 0.083*** 0.097*** 0.104*** 0.073***

age_sq -0.015*** -0.013*** -0.010*** -0.009*** -0.006*** -0.005*** -0.008*** -0.008*** -0.010*** -0.011*** -0.008***
3–6 months 0.049*** 0.062*** 0.050*** 0.070*** 0.048*** 0.068*** 0.078*** 0.095*** 0.082*** 0.097*** 0.077***

6–12 months 0.098*** 0.113*** 0.108*** 0.128*** 0.106*** 0.131*** 0.167*** 0.168*** 0.178*** 0.174*** 0.180***
12–24 months 0.161*** 0.154*** 0.157*** 0.180*** 0.168*** 0.182*** 0.249*** 0.249*** 0.254*** 0.257*** 0.257***

2–5 years 0.284*** 0.278*** 0.263*** 0.290*** 0.281*** 0.297*** 0.359*** 0.362*** 0.374*** 0.382*** 0.399***
5–10 years 0.374*** 0.383*** 0.381*** 0.410*** 0.413*** 0.425*** 0.486*** 0.487*** 0.483*** 0.498*** 0.531***
>10 years 0.492*** 0.503*** 0.504*** 0.538*** 0.550*** 0.568*** 0.640*** 0.643*** 0.642*** 0.657*** 0.693***

underreport -0.122*** -0.120*** -0.122*** -0.120*** -0.122*** -0.131*** -0.149*** -0.157*** -0.157*** -0.156*** -0.147***
overreport -0.064*** -0.062*** -0.042*** -0.060*** -0.053*** -0.023*** -0.038*** -0.020*** -0.012*** -0.009*** 0.106***
reportmiss -0.088*** -0.087*** -0.093*** -0.098*** -0.103*** -0.111*** -0.142*** -0.152*** -0.158*** -0.170*** -0.166***

intercept 3.674*** 3.667*** 3.736*** 3.716*** 3.743*** 3.748*** 3.648*** 3.670*** 3.647*** 3.624*** 3.697***
σ 0.272*** 0.276*** 0.278*** 0.279*** 0.285*** 0.297*** 0.340*** 0.349*** 0.355*** 0.361*** 0.343***
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foreign -0.037*** -0.035*** -0.030*** -0.036*** -0.034*** -0.028*** -0.020*** -0.015*** -0.017*** -0.016*** -0.023***
farmer -0.136*** -0.124*** -0.136*** -0.127*** -0.121*** -0.124*** -0.178*** -0.183*** -0.199*** -0.191*** -0.111***

service worker 0.002*** 0.009*** 0.010*** 0.010*** 0.012*** 0.019*** 0.004*** -0.006*** -0.012*** -0.010*** 0.000***
sales worker 0.211*** 0.223*** 0.228*** 0.239*** 0.251*** 0.257*** 0.276*** 0.277*** 0.280*** 0.287*** 0.301***

clerical worker 0.171*** 0.182*** 0.184*** 0.194*** 0.204*** 0.213*** 0.226*** 0.227*** 0.232*** 0.245*** 0.250***
admin worker 0.268*** 0.271*** 0.269*** 0.277*** 0.284*** 0.286*** 0.305*** 0.307*** 0.306*** 0.320*** 0.313***

agriculture 0.013*** 0.011*** 0.004*** 0.012*** 0.010*** -0.001*** -0.027*** -0.051*** -0.045*** -0.039*** -0.214***
basic industry 0.006*** 0.020*** 0.009*** 0.007*** 0.005*** 0.001*** -0.006*** -0.016*** -0.014*** -0.015*** -0.092***

clothes, paper & print -0.064*** -0.057*** -0.077*** -0.077*** -0.084*** -0.091*** -0.099*** -0.108*** -0.106*** -0.114*** -0.118***
food industry -0.094*** -0.086*** -0.115*** -0.112*** -0.114*** -0.128*** -0.134*** -0.149*** -0.144*** -0.146*** -0.186***
construction -0.031*** -0.019*** -0.051*** -0.055*** -0.073*** -0.090*** -0.097*** -0.116*** -0.124*** -0.134*** -0.178***

trade -0.152*** -0.149*** -0.167*** -0.165*** -0.173*** -0.184*** -0.194*** -0.198*** -0.198*** -0.212*** -0.251***
transport & communication -0.089*** -0.101*** -0.127*** -0.126*** -0.139*** -0.156*** -0.171*** -0.186*** -0.187*** -0.201*** -0.240***

business services -0.066*** -0.068*** -0.093*** -0.094*** -0.106*** -0.120*** -0.148*** -0.166*** -0.167*** -0.167*** -0.242***
consumer services -0.279*** -0.278*** -0.296*** -0.290*** -0.290*** -0.303*** -0.329*** -0.341*** -0.349*** -0.361*** -0.389***

education -0.061*** -0.067*** -0.075*** -0.092*** -0.096*** -0.095*** -0.103*** -0.118*** -0.112*** -0.124*** -0.169***
public administration -0.143*** -0.151*** -0.159*** -0.156*** -0.164*** -0.175*** -0.163*** -0.169*** -0.165*** -0.171*** -0.200***

ND -0.097*** -0.096*** -0.096*** -0.098*** -0.097*** -0.098*** -0.104*** -0.103*** -0.103*** -0.105*** -0.101***
HS 0.083*** 0.109*** 0.108*** 0.103*** 0.069*** 0.049*** -0.008*** 0.007*** 0.005*** 0.020*** 0.022***

HSVT 0.128*** 0.132*** 0.128*** 0.130*** 0.133*** 0.138*** 0.156*** 0.159*** 0.163*** 0.166*** 0.165***
TC 0.280*** 0.285*** 0.279*** 0.276*** 0.286*** 0.289*** 0.319*** 0.318*** 0.323*** 0.336*** 0.317***
UD 0.424*** 0.436*** 0.429*** 0.407*** 0.414*** 0.448*** 0.499*** 0.497*** 0.502*** 0.530*** 0.515***
age 0.141*** 0.127*** 0.107*** 0.096*** 0.072*** 0.065*** 0.086*** 0.081*** 0.093*** 0.100*** 0.067***

age_sq -0.015*** -0.013*** -0.010*** -0.009*** -0.006*** -0.005*** -0.008*** -0.008*** -0.010*** -0.011*** -0.007***
3–6 months 0.048*** 0.062*** 0.049*** 0.069*** 0.047*** 0.065*** 0.076*** 0.093*** 0.080*** 0.096*** 0.073***

6–12 months 0.095*** 0.110*** 0.103*** 0.127*** 0.102*** 0.126*** 0.163*** 0.163*** 0.174*** 0.173*** 0.174***
12–24 months 0.158*** 0.151*** 0.151*** 0.175*** 0.161*** 0.175*** 0.243*** 0.241*** 0.247*** 0.253*** 0.249***

2–5 years 0.278*** 0.273*** 0.256*** 0.286*** 0.274*** 0.289*** 0.350*** 0.354*** 0.365*** 0.376*** 0.390***
5–10 years 0.368*** 0.377*** 0.374*** 0.405*** 0.406*** 0.417*** 0.478*** 0.480*** 0.477*** 0.495*** 0.524***
>10 years 0.486*** 0.497*** 0.497*** 0.533*** 0.543*** 0.561*** 0.633*** 0.636*** 0.636*** 0.655*** 0.688***

underreport -0.116*** -0.114*** -0.116*** -0.113*** -0.115*** -0.124*** -0.142*** -0.149*** -0.149*** -0.147*** -0.139***
overreport -0.142*** -0.136*** -0.125*** -0.144*** -0.136*** -0.103*** -0.124*** -0.111*** -0.112*** -0.114*** -0.018***
reportmiss -0.090*** -0.089*** -0.096*** -0.101*** -0.106*** -0.116*** -0.147*** -0.158*** -0.165*** -0.178*** -0.174***

intercept 3.680*** 3.672*** 3.743*** 3.721*** 3.751*** 3.757*** 3.658*** 3.681*** 3.659*** 3.634*** 3.714***
σ 0.273*** 0.276*** 0.278*** 0.279*** 0.285*** 0.297*** 0.340*** 0.349*** 0.356*** 0.362*** 0.343***
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foreign -0.036*** -0.034*** -0.029*** -0.035*** -0.033*** -0.026*** -0.018*** -0.012*** -0.014*** -0.013*** -0.020***
farmer -0.133*** -0.122*** -0.134*** -0.125*** -0.118*** -0.121*** -0.176*** -0.180*** -0.196*** -0.188*** -0.110***

service worker 0.004*** 0.010*** 0.012*** 0.011*** 0.013*** 0.021*** 0.005*** -0.005*** -0.010*** -0.008*** 0.002***
sales worker 0.210*** 0.222*** 0.227*** 0.238*** 0.250*** 0.255*** 0.274*** 0.276*** 0.278*** 0.286*** 0.300***

clerical worker 0.171*** 0.182*** 0.183*** 0.194*** 0.203*** 0.213*** 0.225*** 0.226*** 0.230*** 0.244*** 0.249***
admin worker 0.269*** 0.272*** 0.270*** 0.278*** 0.285*** 0.287*** 0.305*** 0.307*** 0.306*** 0.320*** 0.314***

agriculture 0.012*** 0.010*** 0.003*** 0.011*** 0.009*** -0.002*** -0.028*** -0.052*** -0.046*** -0.040*** -0.214***
basic industry 0.007*** 0.021*** 0.010*** 0.008*** 0.006*** 0.002*** -0.005*** -0.015*** -0.013*** -0.014*** -0.091***

clothes, paper & print -0.063*** -0.056*** -0.076*** -0.076*** -0.083*** -0.090*** -0.098*** -0.107*** -0.105*** -0.113*** -0.117***
food industry -0.093*** -0.086*** -0.114*** -0.110*** -0.113*** -0.127*** -0.133*** -0.148*** -0.144*** -0.146*** -0.185***
construction -0.031*** -0.018*** -0.050*** -0.055*** -0.073*** -0.090*** -0.097*** -0.117*** -0.124*** -0.134*** -0.178***

trade -0.151*** -0.149*** -0.167*** -0.165*** -0.173*** -0.184*** -0.194*** -0.198*** -0.198*** -0.212*** -0.251***
transport & communication -0.089*** -0.102*** -0.127*** -0.126*** -0.139*** -0.157*** -0.172*** -0.187*** -0.187*** -0.202*** -0.240***

business services -0.067*** -0.068*** -0.093*** -0.094*** -0.107*** -0.121*** -0.149*** -0.167*** -0.167*** -0.167*** -0.242***
consumer services -0.280*** -0.279*** -0.296*** -0.291*** -0.290*** -0.304*** -0.329*** -0.341*** -0.350*** -0.362*** -0.389***

education -0.061*** -0.066*** -0.075*** -0.093*** -0.096*** -0.095*** -0.102*** -0.117*** -0.112*** -0.123*** -0.169***
public administration -0.144*** -0.151*** -0.159*** -0.156*** -0.164*** -0.175*** -0.163*** -0.169*** -0.165*** -0.171*** -0.200***

ND -0.097*** -0.096*** -0.097*** -0.098*** -0.098*** -0.099*** -0.106*** -0.105*** -0.106*** -0.108*** -0.104***
HS 0.104*** 0.127*** 0.124*** 0.116*** 0.077*** 0.057*** 0.005*** 0.013*** 0.004*** 0.017*** 0.015***

HSVT 0.140*** 0.142*** 0.142*** 0.144*** 0.146*** 0.150*** 0.166*** 0.167*** 0.171*** 0.174*** 0.171***
TC 0.280*** 0.285*** 0.279*** 0.278*** 0.286*** 0.291*** 0.318*** 0.316*** 0.322*** 0.333*** 0.315***
UD 0.421*** 0.432*** 0.426*** 0.405*** 0.412*** 0.444*** 0.494*** 0.493*** 0.498*** 0.523*** 0.509***
age 0.145*** 0.130*** 0.109*** 0.098*** 0.074*** 0.068*** 0.089*** 0.083*** 0.096*** 0.104*** 0.071***

age_sq -0.015*** -0.013*** -0.011*** -0.009*** -0.006*** -0.006*** -0.008*** -0.008*** -0.010*** -0.011*** -0.008***
3–6 months 0.050*** 0.062*** 0.050*** 0.071*** 0.047*** 0.067*** 0.075*** 0.096*** 0.081*** 0.097*** 0.073***

6–12 months 0.102*** 0.116*** 0.111*** 0.133*** 0.108*** 0.132*** 0.168*** 0.169*** 0.180*** 0.178*** 0.173***
12–24 months 0.169*** 0.163*** 0.163*** 0.188*** 0.174*** 0.186*** 0.254*** 0.254*** 0.258*** 0.266*** 0.254***

2–5 years 0.292*** 0.288*** 0.271*** 0.301*** 0.290*** 0.302*** 0.365*** 0.370*** 0.380*** 0.392*** 0.397***
5–10 years 0.382*** 0.393*** 0.390*** 0.421*** 0.423*** 0.431*** 0.493*** 0.496*** 0.491*** 0.511*** 0.531***
>10 years 0.500*** 0.512*** 0.512*** 0.549*** 0.559*** 0.574*** 0.648*** 0.652*** 0.650*** 0.669*** 0.693***

underreport -0.136*** -0.133*** -0.136*** -0.134*** -0.135*** -0.143*** -0.160*** -0.165*** -0.167*** -0.165*** -0.160***
overreport 0.050*** 0.056*** 0.059*** 0.058*** 0.061*** 0.061*** 0.080*** 0.064*** 0.084*** 0.114*** 0.138***
reportmiss -0.095*** -0.094*** -0.101*** -0.107*** -0.112*** -0.122*** -0.153*** -0.166*** -0.173*** -0.186*** -0.184***

intercept 3.661*** 3.654*** 3.725*** 3.704*** 3.734*** 3.741*** 3.642*** 3.664*** 3.641*** 3.613*** 3.703***
σ 0.273*** 0.276*** 0.278*** 0.279*** 0.285*** 0.297*** 0.340*** 0.349*** 0.355*** 0.361*** 0.343***
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foreign -0.021*** -0.014*** -0.016*** -0.015*** -0.020***
farmer -0.179*** -0.184*** -0.199*** -0.192*** -0.114***

service worker 0.006*** -0.004*** -0.010*** -0.007*** 0.002***
sales worker 0.272*** 0.274*** 0.276*** 0.283*** 0.295***

clerical worker 0.226*** 0.228*** 0.233*** 0.245*** 0.249***
admin worker 0.301*** 0.304*** 0.302*** 0.316*** 0.310***

agriculture -0.028*** -0.052*** -0.046*** -0.040*** -0.213***
basic industry -0.005*** -0.014*** -0.013*** -0.013*** -0.091***

clothes, paper & print -0.098*** -0.107*** -0.105*** -0.113*** -0.116***
food industry -0.134*** -0.148*** -0.143*** -0.145*** -0.185***
construction -0.098*** -0.118*** -0.125*** -0.134*** -0.178***

trade -0.195*** -0.199*** -0.198*** -0.212*** -0.251***
transport & communication -0.172*** -0.187*** -0.187*** -0.202*** -0.240***

business services -0.147*** -0.165*** -0.166*** -0.166*** -0.240***
consumer services -0.328*** -0.339*** -0.348*** -0.359*** -0.383***

education -0.102*** -0.116*** -0.112*** -0.123*** -0.169***
public administration -0.164*** -0.169*** -0.165*** -0.171*** -0.200***

ND -0.106*** -0.108*** -0.108*** -0.109*** -0.106***
HS 0.077*** 0.101*** 0.110*** 0.127*** 0.116***

HSVT 0.166*** 0.171*** 0.174*** 0.175*** 0.175***
TC 0.316*** 0.314*** 0.319*** 0.333*** 0.315***
UD 0.486*** 0.485*** 0.492*** 0.519*** 0.506***
age 0.086*** 0.078*** 0.089*** 0.096*** 0.065***

age_sq -0.008*** -0.008*** -0.009*** -0.010*** -0.007***
3–6 months 0.084*** 0.104*** 0.085*** 0.106*** 0.083***

6–12 months 0.162*** 0.174*** 0.184*** 0.178*** 0.181***
12–24 months 0.241*** 0.259*** 0.254*** 0.267*** 0.255***

2–5 years 0.340*** 0.357*** 0.366*** 0.383*** 0.392***
5–10 years 0.466*** 0.479*** 0.472*** 0.494*** 0.518***
>10 years 0.620*** 0.636*** 0.632*** 0.654*** 0.682***

underreport -0.152*** -0.156*** -0.158*** -0.159*** -0.155***
reportmiss -0.151*** -0.162*** -0.171*** -0.183*** -0.181***

intercept 3.674*** 3.688*** 3.673*** 3.644*** 3.728***
σ 0.337*** 0.345*** 0.351*** 0.357*** 0.339***

40



T
able

20:
E

stim
ates

for
IP

2
R

ule-B
ased

Im
proved

E
ducation

V
ariable

w
ithout

interns,
w

orking
students

and
partly

retired
w

orkers

1999 2000 2001 2002 2003

foreign -0.024*** -0.018*** -0.020*** -0.019*** -0.026***
farmer -0.179*** -0.183*** -0.199*** -0.192*** -0.114***

service worker 0.005*** -0.004*** -0.010*** -0.008*** 0.001***
sales worker 0.272*** 0.274*** 0.276*** 0.282*** 0.295***

clerical worker 0.228*** 0.231*** 0.236*** 0.248*** 0.252***
admin worker 0.303*** 0.305*** 0.303*** 0.316*** 0.310***

agriculture -0.028*** -0.052*** -0.046*** -0.040*** -0.214***
basic industry -0.006*** -0.015*** -0.014*** -0.014*** -0.092***

clothes, paper & print -0.098*** -0.107*** -0.105*** -0.113*** -0.116***
food industry -0.135*** -0.149*** -0.144*** -0.146*** -0.186***
construction -0.098*** -0.117*** -0.125*** -0.134*** -0.178***

trade -0.193*** -0.197*** -0.196*** -0.211*** -0.250***
transport & communication -0.170*** -0.186*** -0.186*** -0.201*** -0.239***

business services -0.146*** -0.164*** -0.164*** -0.165*** -0.241***
consumer services -0.329*** -0.339*** -0.348*** -0.360*** -0.383***

education -0.103*** -0.117*** -0.113*** -0.124*** -0.168***
public administration -0.164*** -0.169*** -0.166*** -0.171*** -0.201***

ND -0.106*** -0.106*** -0.107*** -0.108*** -0.100***
HS 0.099*** 0.111*** 0.121*** 0.125*** 0.135***

HSVT 0.181*** 0.185*** 0.192*** 0.196*** 0.196***
TC 0.322*** 0.323*** 0.329*** 0.345*** 0.329***
UD 0.501*** 0.499*** 0.506*** 0.535*** 0.523***
age 0.086*** 0.080*** 0.091*** 0.097*** 0.068***

age_sq -0.008*** -0.008*** -0.010*** -0.011*** -0.007***
3–6 months 0.086*** 0.103*** 0.087*** 0.107*** 0.089***

6–12 months 0.162*** 0.174*** 0.184*** 0.175*** 0.190***
12–24 months 0.237*** 0.256*** 0.251*** 0.260*** 0.259***

2–5 years 0.336*** 0.353*** 0.363*** 0.375*** 0.396***
5–10 years 0.460*** 0.473*** 0.466*** 0.484*** 0.520***
>10 years 0.615*** 0.630*** 0.626*** 0.644*** 0.683***

underreport -0.148*** -0.155*** -0.156*** -0.155*** -0.146***
overreport -0.039*** -0.022*** -0.019*** -0.015*** 0.094***
reportmiss -0.138*** -0.148*** -0.155*** -0.166*** -0.163***

intercept 3.677*** 3.690*** 3.675*** 3.651*** 3.718***
σ 0.336*** 0.345*** 0.351*** 0.357*** 0.339***
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foreign -0.023*** -0.018*** -0.020*** -0.019*** -0.025***
farmer -0.179*** -0.184*** -0.199*** -0.192*** -0.113***

service worker 0.005*** -0.005*** -0.011*** -0.008*** 0.001***
sales worker 0.275*** 0.277*** 0.279*** 0.286*** 0.298***

clerical worker 0.229*** 0.231*** 0.236*** 0.248*** 0.253***
admin worker 0.305*** 0.306*** 0.305*** 0.318*** 0.312***

agriculture -0.028*** -0.051*** -0.045*** -0.039*** -0.214***
basic industry -0.006*** -0.015*** -0.014*** -0.014*** -0.092***

clothes, paper & print -0.099*** -0.108*** -0.105*** -0.114*** -0.118***
food industry -0.135*** -0.149*** -0.144*** -0.146*** -0.187***
construction -0.098*** -0.116*** -0.124*** -0.134*** -0.178***

trade -0.195*** -0.198*** -0.198*** -0.212*** -0.251***
transport & communication -0.171*** -0.186*** -0.187*** -0.202*** -0.241***

business services -0.146*** -0.164*** -0.165*** -0.166*** -0.241***
consumer services -0.329*** -0.339*** -0.347*** -0.359*** -0.383***

education -0.103*** -0.117*** -0.113*** -0.124*** -0.168***
public administration -0.164*** -0.169*** -0.166*** -0.172*** -0.201***

ND -0.104*** -0.104*** -0.104*** -0.106*** -0.101***
HS 0.079*** 0.108*** 0.123*** 0.134*** 0.127***

HSVT 0.160*** 0.165*** 0.170*** 0.171*** 0.170***
TC 0.317*** 0.317*** 0.323*** 0.337*** 0.318***
UD 0.496*** 0.495*** 0.501*** 0.529*** 0.515***
age 0.084*** 0.077*** 0.087*** 0.093*** 0.062***

age_sq -0.008*** -0.008*** -0.009*** -0.010*** -0.007***
3–6 months 0.084*** 0.102*** 0.085*** 0.106*** 0.086***

6–12 months 0.159*** 0.170*** 0.181*** 0.174*** 0.185***
12–24 months 0.232*** 0.248*** 0.245*** 0.257*** 0.251***

2–5 years 0.329*** 0.345*** 0.355*** 0.370*** 0.388***
5–10 years 0.454*** 0.467*** 0.460*** 0.481*** 0.514***
>10 years 0.609*** 0.625*** 0.621*** 0.643*** 0.679***

underreport -0.140*** -0.148*** -0.148*** -0.147*** -0.138***
overreport -0.124*** -0.111*** -0.119*** -0.117*** -0.026***
reportmiss -0.144*** -0.155*** -0.163*** -0.174*** -0.171***

intercept 3.686*** 3.700*** 3.687*** 3.661*** 3.735***
σ 0.337*** 0.345*** 0.351*** 0.357*** 0.339***
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foreign -0.021*** -0.015*** -0.017*** -0.015*** -0.021***
farmer -0.177*** -0.182*** -0.197*** -0.190*** -0.112***

service worker 0.007*** -0.004*** -0.009*** -0.007*** 0.003***
sales worker 0.273*** 0.275*** 0.277*** 0.284*** 0.297***

clerical worker 0.227*** 0.230*** 0.234*** 0.246*** 0.251***
admin worker 0.305*** 0.306*** 0.305*** 0.319*** 0.313***

agriculture -0.029*** -0.052*** -0.046*** -0.040*** -0.213***
basic industry -0.005*** -0.014*** -0.013*** -0.013*** -0.091***

clothes, paper & print -0.098*** -0.107*** -0.104*** -0.113*** -0.116***
food industry -0.134*** -0.148*** -0.144*** -0.146*** -0.186***
construction -0.098*** -0.117*** -0.124*** -0.134*** -0.178***

trade -0.195*** -0.198*** -0.198*** -0.212*** -0.251***
transport & communication -0.172*** -0.187*** -0.187*** -0.202*** -0.241***

business services -0.147*** -0.165*** -0.165*** -0.166*** -0.240***
consumer services -0.329*** -0.339*** -0.348*** -0.359*** -0.383***

education -0.102*** -0.116*** -0.112*** -0.123*** -0.169***
public administration -0.164*** -0.169*** -0.166*** -0.172*** -0.201***

ND -0.106*** -0.106*** -0.107*** -0.109*** -0.105***
HS 0.092*** 0.111*** 0.122*** 0.130*** 0.124***

HSVT 0.172*** 0.175*** 0.178*** 0.179*** 0.177***
TC 0.317*** 0.315*** 0.322*** 0.335*** 0.316***
UD 0.491*** 0.491*** 0.497*** 0.523*** 0.509***
age 0.086*** 0.079*** 0.091*** 0.097*** 0.066***

age_sq -0.008*** -0.008*** -0.009*** -0.010*** -0.007***
3–6 months 0.084*** 0.105*** 0.086*** 0.107*** 0.085***

6–12 months 0.163*** 0.176*** 0.186*** 0.179*** 0.184***
12–24 months 0.242*** 0.261*** 0.256*** 0.270*** 0.258***

2–5 years 0.342*** 0.360*** 0.370*** 0.386*** 0.396***
5–10 years 0.468*** 0.482*** 0.475*** 0.497*** 0.522***
>10 years 0.623*** 0.639*** 0.635*** 0.657*** 0.685***

underreport -0.158*** -0.163*** -0.165*** -0.164*** -0.159***
overreport 0.079*** 0.071*** 0.078*** 0.107*** 0.129***
reportmiss -0.150*** -0.162*** -0.171*** -0.183*** -0.180***

intercept 3.671*** 3.684*** 3.669*** 3.640*** 3.722***
σ 0.337*** 0.345*** 0.351*** 0.357*** 0.339***
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foreign 0.010*** 0.009*** 0.006*** 0.010*** 0.008***
farmer -0.188*** -0.202*** -0.214*** -0.212*** -0.133***

service worker -0.015*** -0.047*** -0.049*** -0.051*** -0.033***
sales worker 0.274*** 0.274*** 0.275*** 0.284*** 0.285***

clerical worker 0.212*** 0.206*** 0.208*** 0.218*** 0.217***
admin worker 0.298*** 0.298*** 0.293*** 0.304*** 0.287***

agriculture -0.026*** -0.046*** -0.036*** -0.030*** -0.209***
basic industry 0.003*** -0.006*** -0.001*** -0.005*** -0.087***

clothes, paper & print -0.091*** -0.106*** -0.100*** -0.112*** -0.120***
food industry -0.132*** -0.149*** -0.141*** -0.145*** -0.182***
construction -0.097*** -0.116*** -0.119*** -0.135*** -0.183***

trade -0.200*** -0.212*** -0.207*** -0.225*** -0.260***
transport & communication -0.148*** -0.160*** -0.152*** -0.172*** -0.216***

business services -0.152*** -0.187*** -0.177*** -0.183*** -0.242***
consumer services -0.311*** -0.343*** -0.343*** -0.355*** -0.446***

education -0.122*** -0.149*** -0.141*** -0.157*** -0.202***
public administration -0.167*** -0.180*** -0.174*** -0.179*** -0.209***

ND -0.135*** -0.141*** -0.143*** -0.148*** -0.146***
HS -0.552*** -0.060*** 0.178*** 0.241*** 0.264***

HSVT 0.140*** 0.162*** 0.153*** 0.160*** 0.160***
TC 0.290*** 0.323*** 0.329*** 0.350*** 0.336***
UD 0.515*** 0.564*** 0.579*** 0.615*** 0.609***
age 0.301*** 0.294*** 0.296*** 0.310*** 0.298***

age_sq -0.030*** -0.030*** -0.031*** -0.032*** -0.030***
3–6 months 0.166*** 0.329*** 0.238*** 0.295*** 0.199***

6–12 months 0.251*** 0.393*** 0.372*** 0.405*** 0.309***
12–24 months 0.294*** 0.466*** 0.424*** 0.483*** 0.409***

2–5 years 0.396*** 0.563*** 0.528*** 0.598*** 0.539***
5–10 years 0.543*** 0.707*** 0.669*** 0.737*** 0.698***
>10 years 0.679*** 0.845*** 0.811*** 0.882*** 0.849***

underreport -0.270*** -0.328*** -0.349*** -0.380*** -0.390***
overreport -1.387*** -1.521*** -1.452*** -1.716*** -1.988***
reportmiss -0.273*** -0.379*** -0.398*** -0.449*** -0.471***

intercept 3.112*** 2.979*** 3.011*** 2.914*** 3.009***
σ 0.352*** 0.386*** 0.384*** 0.391*** 0.370***
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foreign 0.007*** 0.006*** 0.003*** 0.007*** 0.006***
farmer -0.188*** -0.200*** -0.214*** -0.212*** -0.130***

service worker -0.018*** -0.045*** -0.048*** -0.047*** -0.030***
sales worker 0.268*** 0.273*** 0.275*** 0.283*** 0.284***

clerical worker 0.204*** 0.204*** 0.208*** 0.218*** 0.216***
admin worker 0.290*** 0.294*** 0.289*** 0.300*** 0.284***

agriculture -0.028*** -0.048*** -0.038*** -0.032*** -0.209***
basic industry 0.002*** -0.008*** -0.002*** -0.007*** -0.087***

clothes. paper & print -0.092*** -0.106*** -0.099*** -0.111*** -0.120***
food industry -0.132*** -0.149*** -0.141*** -0.145*** -0.182***
construction -0.094*** -0.115*** -0.119*** -0.135*** -0.181***

trade -0.197*** -0.209*** -0.204*** -0.223*** -0.258***
transport & communication -0.150*** -0.159*** -0.150*** -0.171*** -0.214***

business services -0.159*** -0.190*** -0.180*** -0.186*** -0.244***
consumer services -0.332*** -0.347*** -0.342*** -0.356*** -0.445***

education -0.130*** -0.152*** -0.144*** -0.161*** -0.204***
public administration -0.167*** -0.181*** -0.173*** -0.178*** -0.206***

ND -0.135*** -0.140*** -0.144*** -0.148*** -0.148***
HS -0.009*** 0.054*** 0.113*** 0.209*** 0.242***

HSVT 0.169*** 0.176*** 0.172*** 0.179*** 0.182***
TC 0.321*** 0.338*** 0.343*** 0.361*** 0.342***
UD 0.558*** 0.584*** 0.599*** 0.631*** 0.620***
age 0.299*** 0.295*** 0.297*** 0.312*** 0.297***

age_sq -0.030*** -0.030*** -0.031*** -0.032*** -0.030***
3–6 months 0.191*** 0.353*** 0.279*** 0.307*** 0.199***

6–12 months 0.290*** 0.438*** 0.419*** 0.416*** 0.312***
12–24 months 0.337*** 0.506*** 0.473*** 0.496*** 0.413***

2–5 years 0.446*** 0.606*** 0.578*** 0.617*** 0.547***
5–10 years 0.599*** 0.751*** 0.717*** 0.755*** 0.703***
>10 years 0.742*** 0.891*** 0.861*** 0.902*** 0.855***

underreport -0.263*** -0.305*** -0.327*** -0.361*** -0.374***
overreport -0.259*** -0.341*** -0.297*** -0.411*** -0.626***
reportmiss -0.291*** -0.366*** -0.384*** -0.437*** -0.454***

intercept 3.059*** 2.934*** 2.960*** 2.892*** 3.006***
σ 0.358*** 0.386*** 0.384*** 0.391*** 0.369***
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foreign 0.008*** 0.006*** 0.003*** 0.006*** 0.005***
farmer -0.185*** -0.200*** -0.213*** -0.211*** -0.130***

service worker -0.014*** -0.046*** -0.048*** -0.048*** -0.031***
sales worker 0.275*** 0.273*** 0.275*** 0.284*** 0.285***

clerical worker 0.213*** 0.206*** 0.209*** 0.219*** 0.217***
admin worker 0.298*** 0.296*** 0.291*** 0.303*** 0.287***

agriculture -0.027*** -0.048*** -0.038*** -0.031*** -0.211***
basic industry 0.002*** -0.007*** -0.002*** -0.007*** -0.088***

clothes, paper & print -0.092*** -0.106*** -0.099*** -0.112*** -0.120***
food industry -0.133*** -0.150*** -0.142*** -0.147*** -0.182***
construction -0.096*** -0.115*** -0.118*** -0.135*** -0.181***

trade -0.199*** -0.210*** -0.205*** -0.224*** -0.259***
transport & communication -0.148*** -0.160*** -0.151*** -0.172*** -0.216***

business services -0.154*** -0.189*** -0.180*** -0.185*** -0.244***
consumer services -0.316*** -0.347*** -0.344*** -0.357*** -0.447***

education -0.125*** -0.151*** -0.143*** -0.160*** -0.204***
public administration -0.167*** -0.181*** -0.174*** -0.179*** -0.207***

ND -0.133*** -0.138*** -0.140*** -0.143*** -0.141***
HS -0.483*** -0.019*** 0.101*** 0.227*** 0.253***

HSVT 0.150*** 0.174*** 0.167*** 0.168*** 0.174***
TC 0.303*** 0.333*** 0.339*** 0.357*** 0.338***
UD 0.531*** 0.577*** 0.591*** 0.623*** 0.614***
age 0.303*** 0.295*** 0.297*** 0.311*** 0.296***

age_sq -0.030*** -0.030*** -0.031*** -0.032*** -0.030***
3–6 months 0.189*** 0.348*** 0.275*** 0.307*** 0.199***

6–12 months 0.278*** 0.422*** 0.405*** 0.419*** 0.310***
12–24 months 0.324*** 0.492*** 0.459*** 0.498*** 0.409***

2–5 years 0.426*** 0.589*** 0.562*** 0.613*** 0.541***
5–10 years 0.574*** 0.734*** 0.701*** 0.753*** 0.700***
>10 years 0.711*** 0.873*** 0.845*** 0.899*** 0.853***

underreport -0.255*** -0.311*** -0.334*** -0.365*** -0.376***
overreport -0.259*** -0.394*** -0.394*** -0.516*** -0.760***
reportmiss -0.270*** -0.370*** -0.386*** -0.437*** -0.459***

intercept 3.077*** 2.950*** 2.977*** 2.896*** 3.011***
σ 0.354*** 0.387*** 0.385*** 0.392*** 0.370***
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1999 2000 2001 2002 2003

foreign 0.008*** 0.007*** 0.005*** 0.008*** 0.007***
farmer -0.185*** -0.198*** -0.210*** -0.209*** -0.131***

service worker -0.015*** -0.046*** -0.049*** -0.050*** -0.033***
sales worker 0.274*** 0.273*** 0.276*** 0.285*** 0.286***

clerical worker 0.212*** 0.205*** 0.209*** 0.219*** 0.218***
admin worker 0.299*** 0.297*** 0.293*** 0.304*** 0.287***

agriculture -0.027*** -0.047*** -0.038*** -0.031*** -0.210***
basic industry 0.002*** -0.007*** -0.002*** -0.007*** -0.088***

clothes, paper & print -0.092*** -0.106*** -0.100*** -0.112*** -0.121***
food industry -0.132*** -0.149*** -0.142*** -0.147*** -0.184***
construction -0.096*** -0.115*** -0.118*** -0.134*** -0.182***

trade -0.200*** -0.211*** -0.206*** -0.225*** -0.260***
transport & communication -0.149*** -0.161*** -0.153*** -0.172*** -0.217***

business services -0.153*** -0.188*** -0.178*** -0.183*** -0.243***
consumer services -0.315*** -0.346*** -0.344*** -0.356*** -0.450***

education -0.124*** -0.150*** -0.141*** -0.159*** -0.204***
public administration -0.168*** -0.181*** -0.175*** -0.179*** -0.209***

ND -0.132*** -0.137*** -0.139*** -0.143*** -0.140***
HS -0.517*** -0.004*** 0.197*** 0.243*** 0.267***

HSVT 0.149*** 0.168*** 0.156*** 0.160*** 0.162***
TC 0.299*** 0.330*** 0.336*** 0.355*** 0.337***
UD 0.527*** 0.576*** 0.587*** 0.624*** 0.613***
age 0.301*** 0.295*** 0.296*** 0.310*** 0.296***

age_sq -0.030*** -0.030*** -0.031*** -0.032*** -0.030***
3–6 months 0.185*** 0.350*** 0.280*** 0.315*** 0.203***

6–12 months 0.274*** 0.426*** 0.415*** 0.433*** 0.314***
12–24 months 0.324*** 0.501*** 0.468*** 0.511*** 0.418***

2–5 years 0.426*** 0.601*** 0.575*** 0.627*** 0.548***
5–10 years 0.576*** 0.748*** 0.718*** 0.769*** 0.707***
>10 years 0.714*** 0.888*** 0.862*** 0.915*** 0.861***

underreport -0.273*** -0.334*** -0.355*** -0.388*** -0.391***
overreport -0.055*** -0.119*** -0.158*** -0.097*** -0.322***
reportmiss -0.273*** -0.376*** -0.395*** -0.446*** -0.467***

intercept 3.079*** 2.936*** 2.960*** 2.880*** 3.003***
σ 0.353*** 0.387*** 0.385*** 0.392*** 0.371***
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