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Abstract

It is well known that survey reports on event histories are affected by measurement
errors. Yet surprisingly little is known about their effects in an event history analy-
sis. Making use of longitudinal register data on unemployed job seekers, we conduct
a complete record-check validation study of survey reports of unemployment spells
in the Finnish subset of the European Community Household Panel. The measure-
ment errors in survey spells lead to erroneous conclusions from an event history
analysis. Dummies for the heaping months of spell starts and ends, commonly
used in an attempt to control for the heaping effects, have a negligible effect on
estimated covariate effects and baseline hazard function. A semi-parametric Cox
model did not prove to be more robust with respect to measurement errors than
a fully parameterized Weibull model. Our results call for caution with respect to
conclusions drawn from an event history analysis based on survey data.

1 Introduction

Longitudinal survey data is increasingly used to analyze individuals’ event history pro-
cesses such as fertility, poverty and labor market transitions. Event history data typi-
cally consist of information about type and timing of events occurred, as well as a set
of covariates, over some time period.

It is well-known that survey reports on events are affected by measurement errors
(Bound, Brown and Mathiowetz 2001). Measurement errors in events are manifested
by omission or underreporting (failure to report an event), overreporting (reporting an
event that did not occur) and misdating (misreporting the timing of an event) (Math-
iowetz 1986; Holt, McDonald and Skinner 1991). In longitudinal surveys, misdating
is typically manifested by the heaping of events at the seam between two reference
periods, a phenomenon called a seam effect.

Despite the recognition of the existence of measurement errors in survey-based data

on events and, thereby, on durations between them, surprisingly little is known about



their effects in an event history analysis. Some evidence exists regarding duration of
occupational spells (Hill 1994), time to benefit receipt or to nonemployment (Pierret
2001) and duration of benefit receipt (Jackle 2008). The findings from these studies are
mixed: in some studies, the covariate effects were attenuated by measurement errors
while in others, a strengthening of covariate effects was detected. In the study by
Jackle (2008), the estimated baseline hazards based on survey data showed a somewhat
weaker duration dependence than those based on register data. The studies by Hill
(1994) and Pierret (2001) are not able to provide precise information about the effects
of measurement errors as they are based on the comparison of two survey data sets
having different data collection methods or recall periods. The study by Jackle (2008)
is a validation study but suffers from low case numbers.

Our study provides novel evidence on the existence and effects of measurement errors
in event history analysis by using high-quality longitudinal register data matched at
micro-level to longitudinal survey data. The combined survey-register longitudinal data
enables us to 1) provide precise information on the type and magnitude of measurement
errors in survey reports of durations and 2) show how measurement errors affect the
results of an event history analysis.

We hypothesize that covariate estimates of duration models with a flexible baseline
hazard such as the Cox proportional hazards model are less affected by measurement
errors than estimates from fully parametric models. For example, it may well be that
the effect of heaping of spell starts and ends is absorbed by a flexible baseline haz-
ard. Van den Berg et al. (2006) found that covariate estimates of a Cox proportional
hazards model were less biased by non-response than estimates of an exponential or a
Weibull model. Also theoretical research suggests that estimates of duration models
with flexible baseline hazards are more robust to mispecification than more restrictive
models (van den Berg et al. 2006, van den Berg 2001). We test our hypothesis by
comparing distances of survey estimates from the corresponding register estimates of a
Cox proportional hazards model and a more restrictive Weibull proportional hazards
model.

Sometimes dummies for the heaping months are included as covariates in an attempt

to correct for the heaping effect (e.g. Hujer and Schneider 1989, Hunt 1995, Kraus and



Steiner 1998). We estimate models both with and without dummies for January and
December in order to see whether the dummies give protection against measurement
errors in covariate effects or in the baseline hazard.

The next section discusses the details of our research design. Section 3 presents the
main results. To save space, only results describing the effect of measurement errors in
an event-history analysis are presented. Section 4 concludes by discussing the research

findings.

2 Research design

We use unemployment spells as study variables of interest. We conduct a complete
record-check validation study of reports of unemployment spells in Finnish subset of
European Community Household Panel (FI ECHP) data by making use of longitudinal
register data matched at micro-level to FI ECHP survey data. We use the first five
waves of FI ECHP covering the years 1996-2000. Register data are assumed to contain
true, error-free information about unemployment spells. The magnitude and type of
measurement errors are evaluated by comparisons of survey reports and register data.
The effects of measurement errors in an unemployment duration analysis are assessed by
comparing estimates based on the two data sources. No survey weights are used in the
analysis. Also, no attempts are made to correct for the non-response bias. Although
estimates based on both survey and register data are affected by non-response, the
differences in the estimates cannot be attributed to non-response bias as both the
survey and register data contain the same individuals.

In the ECHP, questions related to individual labour market histories are asked in
the form of a month-by-month main activity status calendar obtained retrospectively
for the preceding year. By combining calendar information from consecutive waves
it is possible to construct information on individuals’ unemployment histories. The
respondent is asked for the main activity status for each month, given the following
instructions: if a person’s weekly working hours are 15 or more, an option related to
employment should be chosen. If a person has had various activity statuses during a

month, employment should be preferred over other statuses.



Our analysis was based on FI ECHP sample persons aged 16 or over at the beginning of
1996. Initial non-respondents were excluded because no survey information is available
for them. Also temporary drop-outs were excluded because their inclusion would have
posed the problem of left-censored spells. Left-censored spells are not only a source
of bias in an unemployment duration analysis but they also would have artificially
increased the heaping of spell starts in January. These restrictions left us with 7574
sample persons, of which 4364 responded in each of the five interviews and 3210 attrited
during years 1997 to 2000. For the total respondents, information about unemployment
spells is obtained for the five-year period covering years 1995-1999. For the attriters,
information is obtained until the end of the year that precedes the last interview.
Unemployment spells ongoing at the end of the relevant reference period were right-
censored. Spells ongoing in January 1995 were dropped. The survey data has 2719
unemployment spells belonging to 1482 persons.

Validation data was obtained from administrative registers. The data contains day-
level information about starting and ending dates of unemployment spells as well as
the outcome of each spell. Our aim was to construct a register spell data covering,
for each individual, the same time span as the survey data. For total respondents,
this means using register spells ongoing between 1 January 1995 and 31 December
1999. For attriters, register spells ongoing between 1 January 1995 and the end of the
year preceding the last interview were used. Spells ongoing at the end of the relevant
reference period were right-censored. Spells ongoing at 1 January 1995 were dropped!.
The register data has 6050 spells belonging to 1854 persons.

1377 persons had at least one unemployment spell according to both survey and register.
478 persons reported having no spells at all even though at least one spell was found
in the register. 105 persons reported at least one spell although none was found in the

register.

! Also spells lasting at most two days were dropped as they were not considered as ”true” unems-
ployment spells but just registrations into the records of the employment office for some legislative
reason.
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Figure 1: Kaplan-Meier survival function estimates for the register and survey data.

3 Results

3.1 Kaplan-Meier estimates of survival function

Survey spells tend to end in employment at a slower rate than register spells at durations
less than 14 months. Thereafter, the situation is reversed. The median time to getting

employed is 3.8 months in the register and 6 months in the survey.

3.2 Estimates of proportional hazards models

Register covariates were used in both the register and survey based models. By using
the same source of covariates in the two data sets, differences in estimates can only
be attributed to differences in register and survey spells. The covariates are spell-
specific and they are usually measured at the end of the year preceding the start of the
unemployment spell.

The magnitude and direction of measurement errors in estimated covariate effects is
similar in all estimated models. The effects of age, sex and education are larger, i.e.
further from 1, in the survey-based models. Having a higher education has an effect

about 20 percentage points larger in the survey-based models than in the register-based



models. The difference in the effect of being a female is even slightly larger. The pro-
portion of unemployment time and being a female do not have a statistically significant
effect in the register-based models whereas in the survey-based models, their effect is
statistically significant at 5 % risk level. The opposite is true for the effect of getting
earnings-related unemployment benefit. The statistical grouping of municipalities and
the area dummies are not important determinants of the hazard of getting employed
in either the register-based or the survey-based models.

Both the Cox and the Weibull models show similar effects of January and December
dummies. The register spells are less likely to end in employment in December than
in another months. This seasonal variation effect in spell ends is masked in the survey
estimate by the heaping of spell ends in December. Survey spells beginning in January
have a lower hazard of exit into employment, implying longer spell durations while the
January dummy has no effect in the register data. This is an indication of backward
telescoping of survey spell starts.

The inclusion of January and December dummies do not protect against heaping effects.
The effect of January and December dummies on other estimated covariate effects is
negligible except for the year dummies of the survey models. A more flexible baseline
hazard does not give protection against measurement errors in estimated covariate
effects, either. The survey based estimates from the Cox models are in fact further
from the register estimates than those from the Weibull models.

Figure 2 shows the estimated baseline hazard function for each model. For the base-
line hazard functions of the Cox proportional hazards models, a kernel smoother with
Epanechnikov kernel function was applied. The hazard function estimates were calcu-
lated setting the continuous variables at their mean values and the dummy variables
to zero. For all of the estimated models, the hazard of exit into employment based
on survey spells exceeds at most durations the hazard based on register spells. The
baseline hazards from the survey-based Weibull models are nearly constant, while the
register-based baseline hazards are decreasing. The January and December dummies

have virtually no effect on the baseline hazards.



‘spepowt sprezet] [euoryiodoid :T 9[qr],

JuowAordwou) H(),

"Surresno 10J pasnlpe siolie plepuels

*(s9yp11) 90€Ip1Oq Ul pokR[dSIp o1e [0Ad] S (% OT) %G Je 1UROYIUSIS SoIRMIISH

LT1T G201 G181 T'1eT S9jeWI)Se 199S1301 FUIPUOdSSII0D WOI] 90URISI(]
(610°0) 050'T  (810°0) G190  (810°0) 2€0'T  (610°0) 919°0 odeys g
(LL0°0) €28°0  (6%0°0) g¥S°0 (960°0) ¢20°'T  (0S0°0) 9€9°0 ToquIeod
(670°0) 9%9°0  (€80°0) 9€0°T (L¥0°0) €69°0  (6,0°0) 0S0°T Arenuef ur urSeg
(661°0) 6€8'T (L8T°0) ¥e¥'T  (a¥1°0) 9727  (€6T°0) 80G'T  (L¥1°0) SOT'T  (191°0) 0627  (0IT°0) ¥00'T  (89T°0) TTEL'T 6661 189X
(¥91°0) 964°T  (F¢1°0) €2%'T  (L€1°0) 898'T (2S1°0) OFF'T  (621°0) 92T (9¢1°0) ¥0e'T (I11°0) €8¢'T (GET'0) €2TE'T 8661 TeaX
(8z1°0) 66€°T (101°0) €eT'T  (¢01°0) 6T2°T  (T01°0) TFI'T  (S0T°0) 262°T (160°0) 180°T  (680°0) 857° T (160°0) T60°T L66T Tedx
(80T°0) STE'T (€80°0) OTT'T  (£60°0) T6T'T  (€80°0) STT'T  (880°0) 09Z°T  (920°0) 820°'T  (2L0°0) TST'T  (L20°0) L80°'T 9661 Teox
(0L0'0) 8101 (¢¥1°0) g2€'T (€20°0) 9FO'T  (€P1°0) T€E'T (£90°0) 910°T  (6€1°0) OIS T (590°0) S€0'T  (0OFT°0) 6TE'T jgeuRq LG ‘[el-s3ururer
(871°0) 981’1 (0€¥°0) 6697  (#S1°0) 2T’ T (0€%°0) 8697  (FE€1°0) ¥ST'T  (ST9°0) 7467  (L€1°0) LT T (PI1¥°0) 8967 pue[uL] WIOY}ION
(TP1°0) 21T (862°0) S6T'T  (8%1°0) 6LT'T  (L6T°0) 61T  (06T°0) LPT'T  (3620) SLT'T  (€6T°0) 98T°'T  (162°0) TLT'T pueUL] [R1IU8)
(9z1°0) P21'T  (9¢€°0) g1€'T  (PET°0) SLT'T  (PGg0) L0eT  (€11°0) 6601  (16€°0) 96T  (SI1°0) S€T'T  (8F€°0) €82'1 pue[uL] UIe)seH
(¥or0o) ¥0o1'1  (6%€0) 8¢ 1  (11°0) 47T  (8%€0) 08€'T  (¥60°0) 160'T  (1¥€0) ¥5€'1  (660°0) TFT'T  (6£€°0) SPE'T pue[UL] UIOYINOG
(180°0) 296°0  (91T°0) 0¢0°'T  (080°0) 2860 (9TT°0) T€O'T  (SL0°0) 186°0  (0TT°0) €10°T  (¥20°0) 360 (0IT°0) 9TO'T Ayredorunur reany
(¥o1'0) 860'T  (c21°0) 09T'T  (F0T°0) #PTT'T  (GL1°0) 8ST'T  (£60°0) L0T'T  (221°0) ceT'T  (260°0) FIT'T  (IAT°0) €€T°'T Ayredorun ueqn 1eg
(100°0) 66°0 (200°0) 200’1 (100°0) 2660 (200°0) T0O'T  (100°0) 66°0 (200°0) 007  (100°0) L66°0  (T00°0) TOO'T oty () jo uorprodorg
(081°0) 289°T (212°0) €2¥'T  (621°0) 069'T (612°0) €€¥'T (2ST'0) 96T (£0Z°0) 99€'T (1S1°0) 8SS'T  (¥0T0) LLE'T UoIyeonpo IOYSIH
(880°0) 9z1'T  (#21°0) 970'T  (680°0) LET'T  (P21°0) L¥0°'T  (L20°0) L60°T  (6T1°0) €60°T  (220°0) 90T°'T  (SIT°0) ¥€0°T -onpa Arepuoods toddp
(0000) 866°0  (000°0) 666°0 (000°0) 8660 (000°0) 666°0 (000°0) 866°0 (000°0) 666°0 (000°0) 866°0  (000°0) 666°0 poxenbs o3y
(¢z0'0) eeT'T  (g¢0°0) so0T°'T  (2200) TET'T  (€20°0) SOT'T  (020°0) PET'T  (2€0°0) 660°T (020°0) 6ZT'T  (2£0°0) 860°T o8y
(£50°0) £08°0 :2 e 820'T  (zs00) #6240 (¢ S 8 ee0'T  (870°0) L08°0 (6 % 8 ee0'T  (L70°0) 8620 (6 % 8 6£0°'T o[ewo ]
(o) 1q (o8 (o'8) 1q (o8 (o'8) 1q (o8 (o's) 1q (o

AaaIns p@pm_mwa AaaIns p@am_mwa AaaIns pmﬁm_mg AaaIns p@pmﬂwg 9[qeLIRA

soruwInp owy ‘[P [InqeM g SOIUIWINP oW} ‘X0) g x0D) T




Cox proportional hazards regression

Cox proportional hazards regression, Jan & Dec dummies

wn wn

S =9
c ~ c
2 S
k3] B
54 EER
- -
c c
b o
< =
3 T

wn [Te}
£84 58 ;
o o
£ 5 !
[ ) i

I
1
o H - o+ -
0 6 12 18 24 30 36 a2 0 6 12 18 24 30 36 P
Unemployment duration in months Unemployment duration in months
Register — — — - Survey Register — — — - Survey
bandwidth=1 bandwidth=1
Weibull regression Weibull regression, Jan & Dec dummies
<

Hazard function

Hazard function

T y T
0 6 12 18 24 30 36 42
Unemployment duration in months

Register - —— - Survey ‘

T T T T T
0 6 12 18 24 30 36 42
Unemployment duration in months

Register — — — - Survey

Figure 2: Baseline hazard functions



3.3 Conclusions

Measurement errors in survey-based event history data led to erroneous conclusions
from an event history analysis. Our hypothesis about the robustness of a Cox propor-
tional hazards model was not supported. The inclusion of dummies for the heaping
months had a negligible effect on the estimates. These findings suggest that results
from a survey-based event history analysis should be interpreted with caution. Also,

no simple strategies to correct for measurement errors are likely to exist.
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