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Finančńı matematika v praxi III., Podleśı
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Regresńı model

Standardńı regresńı model

Yi =m(xi )+εi , i = 1, . . . , n,

kde

m - neznámá regresńı funkce

Yi - mě̌rená data

xi - body, ve kterých se provád́ı mě̌reńı

εi - chyby
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Jádro

Co je to jádro?

Jádro K je reálná funkce splňuj́ıćı podḿınky:

K ∈ Lip[−1, 1], K (−1) = K (1) = 0
support(K ) = [−1, 1]

∫ 1

−1
x jK (x)dx =


1 j = 0

0 j = 1

β2 6= 0 j = 2
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Epanečnikovo jádro

−2 −1.5 −1 −0.5 0 0.5 1 1.5 2

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8
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Jak se použ́ıvá?

Nadaraya-Watsonův odhad regresńı funkce

m̂(x , h) =
n∑

i=1

Kh(xi − x)
n∑

j=1
Kh(xj − x)

Yi ,

kde

Kh(.) = 1
hK
(

.
h

)
h - vyhlazovaćı parametr
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Nadaraya-Watsonův odhad regresńı funkce

m̂(x , h) =
n∑

i=1

Kh(xi − x)
n∑

j=1
Kh(xj − x)

Yi ,

kde

Kh(.) = 1
hK
(

.
h

)
h - vyhlazovaćı parametr
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Vyhlazovaćı parametr

Co se stane, když ho zvoĺıme špatně?
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Vyhlazovaćı parametr

Co se stane, když ho zvoĺıme špatně?
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Jaká je optimálńı hodnota?

hopt =

(
σ2
∫ 1
−1 K

2(x)dx

nβ2
2A2

)1/5

, A2 =

∫ 1

0
m′′(x)2dx
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Krosvalidačńı metoda

Jak zvolit správné h?

CV (h) =
1

n

n∑
j=1

(
m̂−j(xj , h)− Yj

)2
−→ min,

kde m̂−j(xj , h) je odhad m(xj , h), kde je xj smazáno
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Regresńı model s korelovanými chybami

Jak se náš model změńı?

Yi =m(xi )+εi , i = 1, . . . , n,

kde

εi - neznámý kauzálńı ARMA proces, neboli

E(εi ) = 0, var(εi ) = σ2

cov(εi , εj) = γ|i−j | = σ2ρ|i−j |, corr(εi , εj) = ρ|i−j |
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Reálná data
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Proč prostě nepoužijeme p̌redchoźı metodu?
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Plug-in p̌ŕıstup

Můžeme nějak využ́ıt optimálńı hodnotu h?

hopt =

(
S
∫ 1
−1 K

2(x)dx

nβ2
2A2

)1/5

,

S =
∞∑

k=−∞
γk , A2 =

∫ 1
0 m′′(x)2dx

ĥPI =

(
Ŝ
∫ 1
−1 K

2(x)dx

nβ2
2Â2

)1/5
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Jak odhadnout S a A2?

odhad S

odhadnut́ım chyb pomoćı nějakého počátečńıho vyhlazeńı
(pr̊uměr, p̌rehlazeńı, ...) - nefunguje
odhadnut́ım spektrálńı hustoty

f (λ) =
1

2π

∞∑
t=−∞

e−itλγt

odhad A2

pracuje se na tom - viz Koláček (2008)
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Částečná krosvalidace (PCV)

Dá se nějak obej́ıt korelace?

rozděleńı pozorováńı do g skupin tak, že vezmeme každé g -té
pozorováńı

minimalizace pr̊uměru obyčejných CV každé skupiny

CV ∗(h) = g−1
g∑

k=1

CVk(h) −→ min

h minimalizuj́ıćı CV ∗(h)

ĥ∗CV = argminCV ∗(h) =⇒ ĥPCV (g) = g−1/5h∗CV

Ale volba g záviśı γk ,K ,A2
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pozorováńı
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Základńı definice a postup

Korelovaná data
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Prvńıch 200 měśıc̊u
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Plug−in method

PCV method
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