eurostat SOPA

Trend and cycle decomposition for macroeconomic
variables after the COVID pandemic

Ferdinando Biscosi (GOPA Luxembourg)

Stefano Grassi (University of Rome “Tor Vergata”)

Gian Luigi Mazzi (Senior Consultant)

Francesco Ravazzolo (Bl Norwegian Business School and Free University of Bozen-Bolzano)
Rosa Ruggeri-Cannata (European Commission | Eurostat)

Piotr Ronkowski (European Commission | Eurostat)

Hionia Vlachou (GOPA Luxembourg)

June 2022



eurostat SOPA

e Review several methods to deal with data subjects (in some periods) with high
volatility.

e Select automatic additive outlier detection.

 Apply three different approaches to compute trends and cycles:
e Hodrick-Prescott (HP),
e  Christiano-Fitzgerald approximation and
e Harvey and Trimbur (2003) approach.

e Apply to GDP, Industrial Production (IPl) and Employment (EMP) data for Euro Area.

e Additive outliers found in
e 2020M4 and 2020M8 for monthly IPI and
e 2020Q2 for GDP and Employment quarterly data.

e Results indicate reliable trend and cycle estimates during the COVID-19 crisis.
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Additive outliers: AO(t,) = {O t# t,

e Level shifts (LS): LS(to) = {_01 tt2<t20
e Transitory changes (TC): TC(ty) = {a{t‘to} t =t
0 t < to

e Best choice in simulations and empirical applications is AO:

Y t=y t+wl t(t_1)whereY_t series of interest, t_1 is the unknown location of the
outlier, and w denotes the magnitude of the outlier. Trends and cycles applied to

y_t.
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e Hodrick-Prescott (HP)
yt=y t+t t

The two-sided HP (HP2s) filer estimates the trend component by solving a minimization
problem.

e Christiano-Fitzgerald approximation
Yt = X¢ + 0t
x¢ = B(L)y;

e Harvey and Trimbur (HT)
Ve= U + P + € Et"’N(O»Uez)
Ht = Ht—1 ¥ Vt—1
Ve =Ve1+ & S~ N(O: (7)?)

Y1, _ |cosA sind Y1,e-1 W,
(w u) =p [—sma cos)l] (¢ 1,t—1> + ( 0 ),(wt) ~N(0,03)
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Data from Eurostat:
e EAIPlinthe period 1991M1-2022M02.
AO in 2020M4 and 2020M8.

e EAGDPinthe period 1995Q1-2022Q1.
AO in 2020Q2

e EAEMP inthe period 1995Q1-2021Q4.
AO in 2020Q2
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EA GDP trend estimates

Empirical application
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EA GDP cycles estima

Empirical application
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EA Employment trend estimates

Empirical application
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e The paper presented an empirical comparative analysis based on
e anumber of trend-cycle decomposition methods,
e alternative outlier configurations and
e variables available at different frequency and with different degrees of volatility.

 The results obtained tend to exclude the use of outliers configurations affecting
temporarily or definitively the level of the series
 Transitory change
e Level shift

e The simple use of two additive outliers in 2020 for monthly data and just one for
quarterly data seem to provide most reliable results.
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Thank you!
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Ve = U +Pr + € Et"’N(O:Uez)
Ut = Ut—1 ¥ Vt—q

v_t=v (t-1)+& t & t~N(0,0_x"2)

" . _ a) a) 2
(¢£>=p[Sl7?/1 sina (nb*t 1)+( 5), ( 5)~N<O,aw o*)
YT, —sind  cosAl\¥",_, Wy w; 0 g2

A=0.20; p=0.90; o_&72=0.05; c_n"2=0.05 and o_€e”"2=0.025

See Koopman, Lit and Lucas (2016)
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1 t=t¢t
AO(tO)z{O t;ttg

Break in the series

Annex
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LS(ty) = {

Annex

0

—1

t >t
t < tg

0.1

-0.1
0.3

2.0

1.0

0.0

GOPA

Observed Series - Trend

| — {bserved

| — Trend

T i | | |
0 50 100 150 200

Cycle

| | | | |
0 50 Elg 150 200

B i | | |
0 50 100 150 200



eurostatE

TC(ty) = {

Annex
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Econometric analyses and database management related to Principal European Economic Indicators (PEEIls) - Contract ref: 2019.03.07

GOPA

Annex
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Empirical application: EA IPl, HP2s

Annex
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Empirical application: EA IPI, adj-HP1s

Annex
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Empirical application: EA IPl, AC-HP2s

HP Filter - Trend
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Thank you!



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22

