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Model logistickeé regrese

p vy =1,
Y ~ Alt(p) PY=y)=q1-p ,y=0, E(Y)=p, Var(Y)=p(1-p)
0 ,jinak

Snazime se vysvetlit Y pomoci nezavislych nahodnych veliCin X1, ..., Xk:
Y = B+ 51 X1+ + B Xy Y € {0,1}

PY=1)= 00+ X1+ -+ BpXk P(Y =1) € (0,1)
PY=1) P =1)

Pouzijeme Sanci Y (odds): O(Y) = P(Y = 0) =1 PY = 1) € (0, )
PY =1
a jeji logaritmus - log-odds: ln1 — SD(Y :)1) € (—00,00) = logit(P(Y =1))
P(Y =1)
nl_P(Yzl) 60"‘51 1T _I_ﬁk k

model logistické regrese




Model logistickeé regrese

P(Y =1)
] — X+ --- X
TR = 1) Bo + b1 X1+ -+ B Xy
odtud: 1
P(Y - 1) - 1 + e~ (Bot+B1X1+--+Br Xy)

neboli ve vektorovém tvaru:

1
PY = 1) = i
1 +e X'
kde 8= (Bo,B1,...,0)a X=(1,X1,..., X"
Presnéji: 1
PY=1X=x)= — model logistické regrese
1 +e P

Vsimnéme si, ze je

PY=0X=x)=1-P(Y =1X=x) = — = —
l+e X8 14exP

e_xlg 1




Model logistickeé regrese

Mame-li n pozorovani 171, ...,

Py

—1|X

:X):

kazdému Y; odpovidé vektor nahodnych velicin X; =

Xi=(Xi1, ...,

Parametry § =

Xin) 1=

...k, potom je
PlY; =1|X
(507617”'

i = X;)

1
14+ exB
Yh, veliiny Y a datovou matici X = (1, X1, ..., Xu), kde
(X11, ..., Xkn) S realizacemi
1
1 4+ e—xiP

, Br)" odhadujeme metodou maximalni vérohodnosti.

Priklad: Zajima nas vliv nékolika pfiznaku (obezita, koufeni, alkohol) na vznik
onemocneni.

Naplanujeme experiment a provedeme pozorovani:

obezita | koufeni | alkohol | celkem | nemocnych
- - - 60 5
+ - - 17 2
- - 8 1
+ - 2 0
- - + 187 35
+ - + 85 13
- + 51 15
+ + 23 8

vV V VvV V V vV V

ano.ne

obezita
koureni
alkohol
n.celk

n.nemoc
hyp.tbl

c("ano","ne"

gl(2,1,8,ano0.ne)
gl(2,2,8,ano.ne)
gl(2,4,8,ano0.ne)
c(60,17,8,2,187,85,51,23)
c(5,2,1,0,35,13,15,8)
cbind(n.nemoc, n.celk-n.nemoc)
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Priklad: Zajima nas vliv nékolika pfiznaku (obezita, koufeni, alkohol) na vznik

onemocneni.
obezita | koufeni | alkohol | celkem | nemocnych
- - - 60 5
+ - - 17 2
- - 8 1
+ - 2 0
- - + 187 35
+ - + 85 13
- + + 51 15
+ + + 23 )

> nemoc <- glm(hyp.tbl ~ obezita + koureni + alkohol, binomial)

> hemoc

Call:

glm(formula = hyp.tbl ~ obezita + koureni + alkohol,

family = binomial("logit"))

Coefficients:
(Intercept)

Degrees of Freedom: 7 Total (i.e. Null);
Null Deviance:

-2.37766

obezitaano
-90.06777

Residual Deviance:

14.13

1.618

alkoholano
0.87194

koureniano
©.69531

4 Residual

AIC: 34.54
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Priklad: Zajima nas vliv nékolika pfiznaku (obezita, koufeni, alkohol) na vznik
onemocneni.

> summary(nemoc)

Call:
glm(formula = hyp.tbl ~ obezita + koureni + alkohol, family
binomial)

Coefficients:

Estimate Std. Error z value Pr(>|z|)
(Intercept) -2.37766 .38018 -6.254 4e-10 ***
obezitaano -0.06777 .27812 -0.244 0.8075
koureniano 0.69531 .28509 2.439 0.0147 *
alkoholano 0.87194 .39757 2.193 0.0283 *
Signif. codes: © “***° @9.,001 ‘**’ ©9.01 “*’ ©0.05 °.” 0.1 ¢’
1

O OO

(Dispersion parameter for binomial family taken to be 1)

Null deviance: 14.1259 on 7 degrees of freedom
Residual deviance: 1.6184 on 4 degrees of freedom
AIC: 34.537
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Logisticky regresni model s jednim prediktorem

1
PY=1X =2) =

1+ e—(Bot+B1x)

L ?
1+ e—(a+bx)

Jak vypada funkce f(x; a, b) =

1.0

0.8
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Priklad: Zkoumani zavislosti detekce trhliny na jeji velikosti:
V prubéhu experimentu jsou detekovany trhliny v materialu a je zkoumana zavislost
pravdépodobnosti této detekce (Y) na velikosti trhliny X v mm (tzv. PoD kfivka).
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(POD krivka je v praxi logisticka funkce a logisticka regrese je zpusob, jak ji odhadnout.)

1

P(Y = ]_‘ X = ,Clj‘) — 1 n e—(60+51x)
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Priklad: Zkoumani zavislosti detekce trhliny na jeji velikosti:

V prubéhu experimentu jsou detekovany trhliny v materialu a je zkoumana zavislost
pravdépodobnosti této detekce (Y) na velikosti trhliny X v mm (tzv. PoD kfivka).

(POD krivka je v praxi logisticka funkce a logisticka regrese je zpusob, jak ji odhadnout.)

1

P(Y = 1| X = ,CU) — 1 n e—(50—|—51x)

> trhlina <- c¢(0.1,2.5,0.5,0.8,1.5,1.2,1.1,0.8,4.0,4.8)
> detekce <-¢(©6,1,06,06,1,0,1,1,1,1)

> experiment <- glm(detekce ~ trhlina, binomial)
> summary(experiment)

Call: glm(formula = detekce ~ trhlina, family = binomial)

Coefficients: Estimate Std. Error z value Pr(>|z]|)
(Intercept) -3.731 2.943 -1.268 0.205
trhlina 3.781 2.920 1.295 0.195
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Priklad: Zkoumani zavislosti detekce trhliny na jeji velikosti:

> plot(trhlina,detekce)
> X <- seq(0,5,0.1)

> lines(x,1/(1+exp(-experiment$coefficients[1]-
experiment$coefficients[2]*x)),col="red")
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