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Motivace

Otázka, zda maj́ı dvě regresńı funkce stejné všechny nebo alespoň
některé parametry je relativně častá.

Jednoduché p̌ŕıstupy jako t-test nelze použ́ıt.

Testováńı je možné pomoćı obecného p̌ŕıstupu, tzv. obecné lineárńı
hypotézy, pomoćı ńıž lze testovat shodu i v́ıce než dvou regresńıch
funkćı.
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Maticový zápis modelu v́ıcenásobné regrese

Model v́ıcenásobné regrese můžeme vyjáďrit jako

Y = Xβ + ε,

kde:

Y – náhodný vektor pozorováńı závisle proměnné;

X – matice pozorováńı nezávisle proměnných;

β – vektor neznámých parametr̊u;

ε – vektor náhodných chyb.
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Maticový zápis modelu v́ıcenásobné regrese
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Obecná lineárńı hypotéza

Obecnou lineárńı hypotézu zapisujeme symbolicky jako

H0 : Aβ = a, (1)

kde A je libovolná reálná matice typu m × k a hodnosti m ≤ k .

Dále, a je vektor typu m × 1 pro který má rovnice (1) řešeńı.

Testovaćı statistika pro obecnou lineárńı hypotézu je ve tvaru

F =
1

ms2
(Aβ̂ − a)′[A(X′X)−1A′]−1(Aβ̂ − a), (2)

kde s2 je odhad reziduálńıho rozptylu.

Za platnosti H0 má statistika F Fisherovo-Snedecorovo rozděleńı se
stupni volnosti m a n − k .

Hypotézu H0 zaḿıtáme, pokud F > F1−α(m; n − k).
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Test shody parametr̊u dvou p̌ŕımek

Rovnice prvńı p̌ŕımky:

Yi = β0 + β1Xi + εi , i = 1, . . . , n1

Rovnice druhé p̌ŕımky:

Y ∗i = β∗0 + β∗1X
∗
i + ε∗i , i = 1, . . . , n2
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Maticový zápis model̊u
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Maticový zápis společného modelu
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Možnosti testováńı

Test shody konstant:
H0 : β0 = β∗0

β0 − β∗0 = 0

Maticový zápis:

[
1 0 −1 0

]
·


β0

β1

β∗0
β∗1

 = 0

a = 0, A =
[

1 0 −1 0
]
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Možnosti testováńı

Test shody směrnic:

H0 : β1 = β∗1

β1 − β∗1 = 0

Maticový zápis:

[
0 1 0 −1

]
·


β0

β1

β∗0
β∗1

 = 0

a = 0, A =
[

0 1 0 −1
]
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Možnosti testováńı

Test shody konstant i směrnic:

H0 :

[
β0

β1

]
=

[
β∗0
β∗1

]
[
β0 − β∗0
β1 − β∗1

]
=

[
0
0

]
Maticový zápis:

[
1 0 −1 0
0 1 0 −1

]
·


β0

β1

β∗0
β∗1

 =

[
0
0

]

a =

[
0
0

]
, A =

[
1 0 −1 0
0 1 0 −1

]
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Př́ıklad

Data: dve primky dohromady.sta

Odhady parametr̊u:
Kosnt upper: β̂0 = 1, 12
Narea upper: β̂1 = 1, 89
Konst lower: β̂∗0 = −8, 49
Narea lower: β̂∗1 = 6, 10

Matice (X′X)−1:
6, 58 −1, 52 0, 00 0, 00
−1, 52 0, 36 0, 00 0, 00

0, 00 0, 00 3, 31 −1, 18
0, 00 0, 00 −1, 18 0, 43


s2 = 4, 15
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Př́ıklad

Testovaćı statistika:

F =
1

ms2
(Aβ̂ − a)′[A(X′X)−1A′]−1(Aβ̂ − a)

Test shody směrnic:

a = 0, A =
[

0 1 0 −1
]

Počet řádk̊u matice X: n = 26

Počet řádk̊u matice A: m = 1

Počet sloupc̊u matice A: k = 4
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Př́ıklad

Aβ̂ − a =
[

0 1 0 −1
] 

1,12
1,89
−8,49

6,10

− 0

= 1,89− 6,10 = −4,21
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Př́ıklad

A(X′X)−1A′ =

[
0 1 0 −1

] 
6,58 −1,52 0,00 0,00
−1,52 0,36 0,00 0,00

0,00 0,00 3,31 −1,18
0,00 0,00 −1,18 0,43




0
1
0
−1

 =

[
−1,52 0,36 1,18 −0,43

] 
0
1
0
−1

 =

0,36 + 0,43 = 0,79
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Př́ıklad

[A(X′X)−1A′]−1 = 0,79−1 =
1

0,79
= 1,27
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Př́ıklad

F =
1

ms2
(Aβ̂ − a)′[A(X′X)−1A′]−1(Aβ̂ − a) =

1

1 · 4,15
(−4,21) · 1,27 · (−4,21) = 5,42

F1−α(m; n − k) = F0,95(1; 26− 4) = F0,95(1; 22) = 4,30

5,42 = F > F1−α(m; n − k) = 4,30

⇒ H0 o shodě směrnic zaḿıtáme
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