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Odhad pomoci nejmensich &tverci

e Common breaks in means and variances for panel data, Bai (2010)
@ Predpoklad 1
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Monte Carlo simulace 1

Density

Density

0.10

0.00

0.8

0.0

Density

Density

0.4 0.6 0.8

0.2

0.0

02 04 06 08 1.0

0.0

Tadeds Lehky, Michal Jelinek



Monte Carlo
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Vérohodnostni odhad

@ Change-point detection in panel data, Horvath and Hugkovd (2012)

@ Statistika
N
Y 1 1, LTxJ(T = | Tx])
°
1 L Tx]
Z7i(x) = iz St.i(x) — T Sti(1)), 0<x<1
’ [ Tx]
Sti(x) =Y Xie, 0<x<1
t=1
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P¥iklad: sménné kurzy

@ UvaZujme smé&nné kurzy mezi americkym dolarem a 23 dal$imi
ménami v ¢asovém obdobi 13. 3. 2001 — 11. 3. 2003.
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o N = 23 panelii, kazdy s T = 500 pozorovanimi
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P¥iklad: sménné kurzy

@ UvaZujme smé&nné kurzy mezi americkym dolarem a 23 dal$imi
ménami v ¢asovém obdobi 13. 3. 2001 — 11. 3. 2003.

o N = 23 panelii, kazdy s T = 500 pozorovanimi

@ Estimation of the time of change in panel data; Horvath, Huskova,
Rice and Wang (2015)
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Vyvoj sménnych kurzi |

T T
03/13/2001 05/16/2002 03/11/2003

@ 1 - britskd libra, 2 - singapursky dolar, 3 - kanadsky dolar, 4 -
Svycarsky frank, vzhledem k americkému dolaru
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Vyvoj sménnych kurzi

T T
03/13/2001 05/16/2002 03/11/2003

@ 1 - danskd koruna, 2 - norska koruna, 3 - svédska koruna, vzhledem
k americkému dolaru
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Testovani bodu zmény |

@ Testova statistika

V = sup |\_/N7T(u)\
u€e[0,1]
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Testovani bodu z

@ Testova statistika

V = sup |\_/N7T(u)\
u€e[0,1]

e Hypotézu nep¥itomnosti zmé&ny priméru (siln&) zamitdme.
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Testovani bodu z

@ Testova statistika

V = sup |\_/N7T(u)\
u€e[0,1]

e Hypotézu nep¥itomnosti zmé&ny priméru (siln&) zamitdme.
e Odhadované datum zmé&ny 16. 5. 2002 (t = 297)
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Testovani bodu zmény |

@ Testova statistika ~
V= sup |Vy 7(u)
uel0,1]
e Hypotézu nep¥itomnosti zmé&ny priméru (siln&) zamitdme.
e Odhadované datum zmé&ny 16. 5. 2002 (t = 297)

o Konfidenni intervaly o spolehlivostech 99%, 95%, 90% obsahuji pouze
tento bod.
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Vyvoj relativnich sménny

0.7

I I I
03/13/2001 05/24/2002 03/11/2003

@ 1 - britskd libra, 2 - singapursky dolar, 3 - kanadsky dolar, 4 -
Svycarsky frank, vzhledem k americkému dolaru
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Vyvoj relativnich sménnych kurzi

T T T
03/13/2001 05/24/2002 03/11/2003

@ 1 - danska koruna, 2 - norska koruna, 3 - §védskd koruna, vzhledem
k americkému dolaru
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Testovani bodu zmény Il

@ Testova statistika

V = sup |\_/N7T(u)|
u€el0,1]
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Testovani bodu

@ Testova statistika

V = sup |\_/N7T(u)|
u€el0,1]

@ Hypotézu nep¥itomnosti zmé&ny priméru zamitame.
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Testovani bodu zmény Il

@ Testova statistika

V = sup |\_/N7T(u)|
u€el0,1]

@ Hypotézu nep¥itomnosti zmé&ny priméru zamitame.
e Odhadované datum zmé&ny 24. 5. 2002 (t = 303)
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Testovani bodu zmény Il

@ Testova statistika

V = sup |\_/N7T(u)|
u€el0,1]

Hypotézu nep¥itomnosti zmény priméru zamitame.

Odhadované datum zmény 24. 5. 2002 (t = 303)
Intervaly spolehlivosti:

o 99%: [274, 371]

o 95%: [287, 341]

o 90%: [292, 330]
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Pokusy v R

Changepoint Detection
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Pokusy v R

Changepoint Detection
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Pokusy v R

Changepoint Detection

o — panel data estimate — 05/16/2002
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Pokusy v R

Changepoint Detection

o —— changepoint package estimate — 08/01/2003
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P¥iklad: makroekonomicka data USA

@ Datova sada FRED-MD (Federal Reserve Economic Database -
Monthly Data) v asovém obdobi &erven 1999 - &erven 2019
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P¥iklad: makroekonomicka data USA

@ Datova sada FRED-MD (Federal Reserve Economic Database -
Monthly Data) v asovém obdobi &erven 1999 - &erven 2019

o N = 128 paneld, kazdy s T = 241 pozorovanimi
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20 ndhodné vybranych ¥ad z panelu

Change Point Analysis for Time Series; Horvath and Rice (2024), p. 412
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Detekované zmény ve FRED-MD datech

@ PouZité testové statistiky:

Vi = sup |V, r(u)l
u€el0,1]

VI(V2,)T sup |VN7T(U)|

uel0,1]
Change Point Analysis for Time Series; Horvath and Rice (2024), p. 413
Tests | 1st change Event 2nd change Event 3rd change Event
VEJ,)T Aug/03 (0.00) | Labor Mar/08 (0.01) | Federal Aug/12 (0.04) | Unemployment
market bailout rate bottom

recover

V%?T Jun/06 (0.00) | Housing Mar/08 (0.00) | Federal Jan/16 (0.00) | Growth rate
boom end bailout decrease

@ Detekované zmény a pfislusné vyznamné uddlosti s odhadnutymi
p-hodnotami v zavorkach.
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