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Iris data ještě jednou
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Zmenšený dataset Iris

sl = sw = pl = pw = c =
Sepal Sepal Petal Petal Species

Length Width Length Width

4.3 3.0 1.1 0.1 setosa
5.0 3.3 1.4 0.2 setosa
5.7 4.4 1.5 0.4 setosa

5.0 2.3 3.3 1.0 versicolor
5.7 2.8 4.1 1.3 versicolor
6.3 3.3 4.7 1.6 versicolor

4.9 2.5 4.5 1.7 virginica
6.2 2.8 4.8 1.8 virginica
6.8 3.2 5.9 2.3 virginica
7.7 3.0 6.1 2.3 virginica
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Näıve Bayes

I NB klasifikace poč́ıtá pravděpodobnosti ťŕıdy, pokud známe
hodnoty atribut̊u. Nap̌r.
p(c = setoza | sl = 5.5, sw = 3.3, pl = 4.8, pw = 9.9).

I Tuto pravděpodobnost neznáme p̌ŕımo, pro jej́ı výpočet se
použ́ıvá Bayesovo pravidlo:

p(c | sl , sw , pl , pw) =
p(c) · p(sl , sw , pl , pw | c)

p(sl , sw , pl , pw)
(1)

I Protože distribuce p(sl , sw , pl , pw | c) má p̌ŕılǐs mnoho
parametr̊u, p̌redpokládá se jejich nezávislost (

”
naivita“ NB

klasifikátoru):

p(sl , sw , pl , pw | c) = p(sl | c) · p(sw | c) · p(pl | c) · p(pw | c) .
(2)
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Fáze 1: Učeńı

I Učeńı stanovuje parametry Näıve Bayes modelu = distribuce
p(sl | c), p(sw | c), p(pl | c) a p(pw | c) a p(c).

I Distribuce p(c) ř́ıká, do kterého druhu paťŕı libovolný květ
kosatce, aniž bychom znali jakoukoli jeho vlastnost. Dá se ř́ıci,
že tato distrubuce reprezentuje naše

”
p̌redsudky“. Vypočtěte

jej́ı parametry (p̌redpokládejte multinomialńı rozděleńı).

I Ostatńı určuj́ı rozložeńı jednotlivých atribut̊u okvětńıch ĺıstk̊u
pro každý druh kosatce zvlášt’. Zachycuje tak vliv

”
mě̌reńı“.

Vypočtěte p(sl | c) (p̌redpokládejte normálńı rozděleńı).
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Fáze 1: Učeńı

Správné výsledky

p(sl | c) =


3/10 pro c = setosa
3/10 pro c = versicolor
4/10 pro c = virginica

(3)

p(sl | c) =


N (µ = 5.0, σ = .70) pro c = setosa
N (µ = 5.7, σ = .65) pro c = versicolor
N (µ = 6.4, σ = 1.2) pro c = virginica

(4)
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Fáze 1: Učeńı

p(sw | c) =


N (µ = 3.6, σ = .74) pro c = setosa
N (µ = 2.8, σ = .50) pro c = versicolor
N (µ = 2.9, σ = .30) pro c = virginica

(5)

p(pl | c) =


N (µ = 1.3, σ = .21) pro c = setosa
N (µ = 4.0, σ = .70) pro c = versicolor
N (µ = 5.3, σ = .79) pro c = virginica

(6)

p(pw | c) =


N (µ = .23, σ = .15) pro c = setosa
N (µ = 1.3, σ = .30) pro c = versicolor
N (µ = 2.0, σ = .32) pro c = virginica

(7)
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Fáze 2: Klasifikace

I Mějme okvětńı ĺıstek sl = 5.5, sw = 2.4, pl = 3.7 a pw = 1.0.
O jaký druh kosatc̊u se jedná? (Pro kontrolu: versicolor.)

I Výpočet je pouze zjednodušeńım vzorc̊u z úvodu a dosazeńım:
p(c | sl , sw , pl , pw) =

=
p(c) · p(sl | c) · p(sw | c) · p(pl | c) · p(pw | c)

p(sl , sw , pl , pw)
= (8)

=
ψ(sl , sw , pl , pw , c)

p(sl , sw , pl , pw)
= (9)

=
ψ(sl , sw , pl , pw , c)∑

c p(c) · p(sl , sw , pl , pw | c)
= (10)

=
ψ(sl , sw , pl , pw , c)∑
c ψ(sl , sw , pl , pw , c)

(11)
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Fáze 2: Klasifikace

ψ(sl = 5.5, sw = 2.4, pl = 1.4, pw = 1.1, c = setoza) =

= p(c = set.)·
· p(sl = 5.5 | c = set.) · p(sw = 2.4 | c = set.)·
· p(pl = 1.4 | c = set.) · p(pw = 1.1 | c = set.) = (12)

p(x |µ, σ) =
1√

2π σ2
exp

(
x − µ√

2σ2

)2

(13)

=
3

10
· 0.44 · 0.15 · 1.8 · 2.6·10−7 = 3.1·10−8 (14)
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Fáze 2: Klasifikace

ψ(..., c = versicolor) = 5.5·10−5; ψ(..., c = virginica) = 1.8·10−9

p(c = setoza | ...) =

=
ψ(..., c = versicolor)

ψ(..., c = set.) + ψ(..., c = ver.) + ψ(..., c = vir.)
=

= 0.056% (15)

p(c = versicolor | ...) = 99.94% (16)

p(c = virginica | ...) = 0.004% (17)

Bingo! Versicolor vyhrává.
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Zadáńı úlohy

1. V prosťreńı Matlab implementujte k-NN klasifikátor a
otestujte jej na datasetu

”
Breast Cancer“ 2-fold krosvalidace1.

Alternativně můžete validovat mode pomoćı testovaćı sady
(cca 1-3), kterou z data na začátku vyděĺıte.

2. Vzorky s chyběj́ıćımi hodnotami (označené ”?”) můžete
výjimečně zahodit.

3. Vyč́ıslete trénovaćı i tesovaćı chybi klasifikátoru pro hodnoty k
od 1 do velikosti datasetu. Oba pr̊uběhy vyneste do grafu
v závislosti na k .

4. Pr̊uběh grafu interpretujte s p̌rihlédnut́ım k principu fungováńı
algoritmu k-NN.

Zdrojové kódy odevzdejte do upload systému samostatně vedle
PDF protokolu.

1viz. Wikipedie
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