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Nahodné vektory s nezavislymi zlozkami

* Prakticky sme uz takéto situacie mali:

Two insurers provide bids on an insurance policy to a large company. The bids must be
between 2000 and 2200. The company decides to accept the lower bid if the two bids differ
by 20 or more. Otherwise, the company will consider the two bids further. Assume that
the two bids are independent and are both uniformly distributed on the interval from 2000
to 2200. Determine the probability that the company considers the two bids further.

(A) 0.10 (B) 0.19 (C) 0.20 (D) 0.41 (E) 0.60

prl <- function(){

X <- runif(1, min = 2000, max = 2200)
y <- runif(1, min = 2000, max = 2200)
return(abs(x - y) < 20)

}



Podmieneneé rozdelenia

* Simulacia je priamociara, napriklad

An auto insurance policy will pay for damage to both the policyholder’s car and the other
driver’s car in the event that the policyholder is responsible for an accident. The size of
the payment for damage to the policyholder’s car, X, has a marginal density function of
1 for 0 < z < 1. Given X = x, the size of the payment for damage to the other driver’s
car, Y, has conditional density of 1 for x < y < x + 1. If the policyholder is responsible
for an accident, what is the probability that the payment for damage to the other driver’s
car will be greater than 0.5007

(A) 3/8 (B) 1/2 (C) 3/4 (D) 7/8 (E) 15/16

pr2 <- function(){
X <- runif(1)
y <- runif(1, min = x, max = x + 1)
return(y < 0.5)



Golsbn: s e sl e

* Nabuduce odvodime postup, napriklad:
Let X and Y be random losses with joint density function
flr,y) =e Y forz>0andy>0.

An insurance policy is written to reimburse X + Y. Calculate the probability that the
reimbursement is less than 1.

(A) e 2 (B) e ! (C)1—e! (D) 1 —2¢e! (E) 1 —2¢e 2



I. Testy dobrej zhody



Testy dobrej zhody

* Chceme overit, ¢i nase data pochadzaju z konkrétneho
pravdepodobnostného rozdelenia.
* Napriklad:

 Je kocka pravidelna? Padaju na nejcCisla 1, 2, 3, 4, 5, 6 rovnako Casto?

 Je pravdepodbnost vyhry jednotlivych hracov v simulovanych
priebehoch rovnaka?

 Dostavame simulaciami vdomacej Ulohe ndhodné Cisla z rozdelenia,
ktoré sme sa snazili uhadnut?



Priklad: Je kocka pravidelna?

* Mo6zZeme kocku povazovat za pravidelnd?

* Vysledky 600 hodov: [padnuté &islo] pocetnost
) 85
99
91
108
119
98

N EWIN

* Ocakavané pocty su vsetky 100, nakolko vyznamné su rozdiely?



* Ocakavané pocty a skutocné:

skutocne <- c(85, 99, 91, 108, 119, 98)
ocakavane <- rep(100, 6)
barplot(rbind(skutocne, ocakavane), beside = TRUE, names.arg = 1:6)
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* Pozrieme sa na rozdiely ,,skuto¢né minus ocakavané“

* Na co treba mysliet:

 Kladné a zaporné odchylky sa nemo6zu navzajom zrusit

* Rozdiel -15 nema rovnaku vahu, ked je ocakavany pocet 100 a ked je 1000

> tab <- data.frame(skutocne, ocakavane)
> tab%rozdiel <- with(tab, skutocne - ocakavane)

>

o bewr

tab

skutocne ocakavane rozdiel

85
99
91
108
119
98

100
100
100
100
100
100

-15
-1
-9

8
19
-2



Preto:

* Rozdiel nadruhu

* Relativne voci ocakavanym poctom

> tab3%rozdiel2rel <- with(tab, rozdielA2/ocakavane)

skutocne ocakavane rozdiel rozdielZ2rel

> tab

1 85 100
2 99 100
3 91 100
4 108 100
5 119 100
6 98 100

* Sucet tychto hodnot bude ,mierou rozdielu, hypotézu o rozdeleni

zamietneme, ak bude velky

-15
-1
-9

8
19
-2

OwooonmMm

.25
.01
.81
.64
.61
.04



 Coznamena ,velky rozdiel“:

. . . Histogram of simStat
statistika <- function(){ g

kocky <- sample(l:6, size = 600, replace = TRUE)
pocty <- table(factor(kocky, levels = 1:6))
stat <- sum((pocty - 100)A2,/100)
return(stat)
} |
set.seed(123)
simStat <- replicate(10/5, statistika())
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 Coznamena ,velky rozdiel“:

* VAcSi ako kvantil chi kvadrat rozdelenia s g-1 stupiiami volnosti, kde q je
pocet skupin, do ktorych su data zaradené (teraz je teda q=6)

* Chi kvadrat rozdelenie je aproximacie, ktora sa da pouzit, ak je
oCakavany pocet dat v kaZzdej skupine aspon 5

! hustota chi kvadratu plocha = zvolena hladina

vyznamnosti (pravd., Ze
zamietneme testovanu
hypotézu, hoci je pravdiva,

| Standardne 0,05 ~ qchisq(0.95, df = 5)
[1] 11.0705

\
tzv. kriticka hodnota




* Vnasom pripade: > tab

skutocne ocakavane rozdiel rozdiel2rel

1 85 100

2 99 100

3 91 100
4 108 100

5 119 100
6 98 100
> sum(tab$rozdiel2rel)
[1] 7.36

* Pravidelnost kocky teda nezamietame.

-15
-1
-9

8
19
-2

2

O w o oo

.25
.01
.81
.64
.61
.04
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