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ćıle práce
• statistické vlastnosti LL odhadu
• odvozeńı teoretické š́ı̌rky vyhlazovaćıch parametr̊u
• metody pro odhad š́ı̌rky vyhlazovaćıch parametr̊u
• simulačńı studie
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vyhlazovaćı parametry

x

y

Oversmoothing

x

y

Optimal

x

y

Undesmoothing
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Druhy jádrových odhadů podḿıněné hustoty

Jádrový odhad podḿıněné hustoty

f̂ (y |x) =
1

hy

n∑
i=1

wi (x)K

(
y − Yi

hy

)
,

Nadaraya-Watsonovy váhy

wi (x) =
K
(

x−Xi

hx

)
n∑

j=1

K
( x−Xj

hx

) ,

lokálně-lineárńı váhy

wi (x) =

(
ŝ2(x)− ŝ1(x)(x − Xi )

)
Khx (x − Xi )

n (ŝ0(x)ŝ2(x)− ŝ2
1 (x))

,

kde ŝr (x) = 1
n

∑
i

(x − Xi )
rKhx (x − Xi )
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Metody pro odhad š́ı̌rky vyhlazovaćıch parametr̊u

Metoda ǩŕıžového ově̌rováńı

CV (hx , hy ) =
1

n

n∑
i=1

∫
f̂ 2
−i,LL(y |Xi )dy −

2

n

n∑
i=1

f̂−i,LL(yi |Xi ),

Metoda maximálńı věrohodnosti

L (y |x ; hx , hy ) =
n∏

j=1

f̂−j,LL (yj |Xj ) .
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Ḿıra kvality odhadu

Odhad globálńı chyby

ÎSE
{
f̂LL(·|·)

}
=

∆

n

N∑
j=1

n∑
i=1

(
f̂LL(yj |Xi )− f (yj |Xi )

)2

y = (y1, . . . , yN ) - vektor ekvidistantńıch hodnot na nosiči Y
∆ - vzdálenost mezi sousedńımi hodnotami vektoru y.

Logaritmus absolutńı, resp. relativńı chyby

E1 = ln |ÎSE− ISEopt |, resp. E2 = ln

∣∣∣∣∣ ÎSE− ISEopt

ISEopt

∣∣∣∣∣ ,

ISEopt - odhad ISE pro optimálńı š́ı̌rku vyhlazovaćıch parametr̊u.
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Motivace a ćıle práce
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Dosažené výsledky práce I

odvozeńı rozptylu a vychýleńı LL odhadu

AV
{
f̂LL(y |x)

}
=

1

n2h2
xhy
· R(K )G 2(K )

β2(K )
· f (y |x)

h2(x)
,

AB
{
f̂LL(y |x)

}
=

1

2
β2(K )h2

x

(
∂2f (y |x)

∂x2

)2

+
1

2
β2(K )h2

y

(
∂2f (y |x)

∂y2

)2
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Dosažené výsledky práce
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Dosažené výsledky práce II

AMSE
{
f̂LL(y |x)

}
= AV

{
f̂LL(y |x)

}
+ ASB

{
f̂LL(y |x)

}

↓

AMISE
{
f̂LL(·|·)

}
=

∫∫
AMSE

{
f̂LL(y |x)

}
h(x) dx dy

↓

optimálńı š́ı̌rka vyhlazovaćıch parametr̊u: AMISE
{
f̂LL(·|·)

}
→ min

h∗x =

(
c1

2n2
· 1

2c4z5/2 + c5z3/2

)1/7

h∗y = hx

√
z ,

kde z =

√
c2

5 +32∗c3∗c4−c5

8c4
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Dosažené výsledky práce

Ově̌reńı metod na simulačńı studii

Simulovaná data:
Xi ∼ N(5, 32), εi ∼ N(0, 82),
Yi = 3Xi − 2 + εi , i = 1, . . . , n.
Počet simulovaných dat: n = 100.
Počet opakováńı simulace: 100.
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Reference

Bashtannyk, D. M., Hyndmann, R. J. (2001). Bandwidth Selection
for Kernel Conditional Density Estimation. Computational Statistics
& Data Analysis 36(3), 279–298

Fan, J., Yim, T. H., A Crossvalidation Method for Estimating
Conditional Densities, Biometrika, 2004.

Hansen, B. E., Nonparametric Conditional Density Estimation,
unpublished manuscript, 2004.
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