
C
O

R
R

IG
E

N
D

U
M

T
O

:H
O

W
L

IN
K

A
G

E
E

R
R

O
R

A
F

F
E

C
T

S
H

ID
D

E
N

M
A

R
K

O
V

M
O

D
E

L
E

ST
IM

A
T

E
S:

A
SE

N
SIT

IV
IT

Y
A

N
A

L
Y

SIS

P
A

U
L

IN
A

P
A

N
K

O
W

S
K

A
B

A
R

T
F

.M
.B

A
K

K
E

R
D

A
N

IE
L

L
.O

B
E

R
S

K
I

D
IM

IT
R

IS
P

A
V

L
O

P
O

U
L

O
S

Journal
of

Survey
Statistics

and
M

ethodology,
https://doi.org/10.1093/jssam

/
sm

z011

U
pon

initialpublication,the
lastcolum

n
in

T
able

1
w

as
notconsistently

right-
aligned.A

lso,the
contents

of
the

last
colum

n
in

T
able

2
w

ere
m

isaligned
and

should
nothave

included
a

%
sign.T

his
has

now
been

corrected.

doi:10.1093/jssam
/sm

z035
A

dvance
access

publication
3

S
eptem

ber
2019

V C
T

he
A

uthor(s)
2019.P

ublished
by

O
xford

U
niversity

P
ress

on
behalf

of
the

A
m

erican
A

ssociation
for

P
ublic

O
pinion

R
esearch.

T
his

is
an

O
pen

A
ccess

article
distributed

under
the

term
s

of
the

C
reative

C
om

m
ons

A
ttribution

N
on-C

om
m

ercialL
icense

(http://
creativecom

m
ons.org/licenses/by-nc/4.0/),w

hich
perm

its
non-com

m
ercialre-use,distribution,and

reproduction
in

any
m

edium
,

provided
the

originalw
ork

is
properly

cited.F
or

com
m

ercialre-use,please
contactjournals.perm

issions@
oup.com

JournalofSurvey
Statistics

and
M

ethodology
(2020)

8,817–819

D
ow

nloaded from
 https://academ

ic.oup.com
/jssam

/article/8/4/817/5559575 by guest on 04 M
ay 2021

https://doi.org/10.1093/jssam/smz011
https://doi.org/10.1093/jssam/smz011


Table 1. Simulation results- the biasing effects of all false-negative linkage error conditions (in %)

Error type Condition:
the probability

of being excluded

Overall
error

(approx.)

High
exclusion

probability

Low exclusion
probability

Temporary to permanent transition rate

Transition rate Absolute bias Relative
bias

No error Original HMM 0 – – 6.9 – –
False-negative Depends on age 5 15 1 6.6 0.3 4.6

10 30 1 6.7 0.2 3.2
20 70 1 6.6 0.3 3.8

Depends on transition 5 15 5 6.2 0.7 10.6
10 34 9 5.2 1.7 25.0
20 90 17 1.1 5.8 84.3

In the age-dependent conditions, high exclusion probability was set for young individuals and low for older ones; in the transition-dependent con-
ditions, high exclusion probability was set for individuals who had a transition and low for those who did not. The transition rates are estimated
based on the modal class memberships (i.e., at each time point individuals are assigned the contract type to which they have the highest posterior
probability of belonging according to the model); as the entropy R2 is above 0.99 for all conditions, such an assignment is not expected to produce
different results from an assignment that takes the uncertainty of class memberships into account.
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Table 2. Simulation results- the biasing effects of all false-positive linkage error conditions (in %)

Error type Condition: the
probability of being

mislinked

Overall error
(approx.)

High exclusion
probability

Low exclusion
probability

Temporary to permanent transition rate

Transition
rate

Absolute
bias

Relative
bias

No error Original HMM 0 – – 6.9 – –
False-positive;

mislinkage
with random donor

Random 5 – – 6.9 0.0 0.1
10 – – 6.9 0.0 0.3
20 – – 6.8 0.1 1.0

Depends on age 5 15 1 6.9 0.0 0.3
10 30 1 6.8 0.1 1.2
20 70 1 6.7 0.2 2.6

Depends on transition 5 15 5 6.4 0.5 7.8
10 34 9 5.5 1.4 20.7
20 90 17 2.4 4.5 64.6

False-positive;
mislinkage
with similar donor

Random 5 – – 6.7 0.2 3.2
10 – – 6.7 0.2 3.2
20 – – 6.6 0.3 4.9

Depends on transition 5 15 5 6.1 0.8 11.5
10 34 9 5.1 1.8 26.6
20 90 17 1.2 5.7 82.6

In the age-dependent conditions, high exclusion probability was set for young individuals and low for older ones; in the transition-dependent condi-
tions, high exclusion probability was set for individuals who had a transition and low for those who did not. The results from the random and age-
based mislinkage, when individuals are mislinked with random donors, were very similar, and therefore when individuals were mislinked with similar
donors, the age-based set of conditions was omitted. The differences in the bias obtained when using random and similar donors might be due to the
fact that the StatMatch R package used to match donors does not allow for missing values on the covariates and, thus, the analysis was run on a
smaller sample. The transition rates are estimated based on the modal class memberships (i.e., at each time point individuals are assigned the contract
type to which they have the highest posterior probability of belonging according to the model); as the entropy R2 is above 0.99 for all conditions,
such an assignment is not expected to produce different results from an assignment that takes the uncertainty of class memberships into account.
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