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Context
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Increased demand for statistics on the demographic impact of the
COVID-19 pandemic.

Scarce responses of migration statistics due to

* mere statistical definition (12 months of usual residence),
« fast-changing patterns of geographic mobility.

We apply a wider sense concept of mobility (3 months criteria) to

» identify patterns of migration flows including shorter term
movements,

» estimate, how those patterns would have evolved without the
pandemic,

» compare actual and counterfactual migration flows in interrupted
time series analyses.
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How did the pandemic affect migration flows?

Hypothesis about the effect of the pandemic on migration flows

Number of Hungarian emigrants The effect of the COVID-19 pandemic on the number of Hungarian

migrants can be expressed as

Wr+h = YT+h — 3’7C"+h
y: Actual number of migrants

y¢: Number of migrants in the absence of the pandemic
T: Date of the outbreak
h: Time since the outbreak

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Number of Hungarian return migrants We assume that

y% ., can be estimated from pre-pandemic migration flows
« T is the 1st of January 2020

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

—— Actual (Y) === Counterfactual (Y®)
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Data and feature engineering

Time series panel based on the microdata from the register of the National Health Insurance Fund of Hungary

Austria Germany United Kingdom Europe Other

N
1

0} uoljeibiwg

o
1

1
[\
1

H
E

VW
!

Log of average daily migration events
=N

wouy uonesBiw uiney

2012 2014 2016 2018 2020 2022 2012 2014 2016 2018 2020 2022 2012 2014 2016 2018 2020 2022 2012 2014 2016 2018 2020 2022 2012 2014 2016 2018 2020 2022

Duration of stay

HUNGARIAN
v International Forum CENTRAL
) on Migration Statistics LKSH STATISTICAL
‘ ’ IFMS 2023 OFFICE=—"

24-26 January - Santiago, Chile

Long (months >= 12) === Short (12 > months >= 3)




Estimation and model selection

Classical time
series model

TBATS

Automated time
series model

PROPHET

In each panel, select
the best performing
model

Hybrid machine
learning model

XGBOOSTED
PROPHET

Cross-validation plan

Log of average daily migration events
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Overall result
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= Actual == Counterfactual === Difference between actual and counterfactual === Cumulative difference btw. actual and counterfactual
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Group-specific results (1)

Long (months >=12) Short (12 > months >= 3)
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Group-specific results (2)
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Conclusion

Emigration:
 significant negative effect of -14.3 thousand (-3%)
* Return migration:

* non-significant negative effect
« changes in intra-annual dynamics (shock effects)

« Country-profiles demonstrate varying results depending on geographic distance and external factors.

« A more dynamic interpretation of human mobility can bring us closer to fully understand the migratory impact of
the pandemics.
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Thank you for your attention!
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