Hyp. testing - example

1. Mom wanted to give a bag of chewing gums to her sons. Pepo really likes green ones, so she
put in to his package 30 green and 10 red. Honzo likes the red ones better so his package has
30 red and 10 green. Unfortunately mom forgot to write a name on packages. She thinks that
the 1st package is Pepo’s, so she decided to got a handful of gums (6 gums) from the bag and
test her hypothesis: If at least 3 gums will be green package has to be Pepo’s.

What is the probability of 1st and 2nd type error?

Solution :

Hy: (1st) Package belongs to Pepo.

Test: If 3 or more ch. gums (from 6) are green, then we accept the Hy, otherwise we reject it.

Number of Probability of "i” gums
green gums one handful
Pepo Honza
30\ ( 10 30\ (10
i P(AZ): ( 7 )4%62) P(BZ): (624)0( 7 )
(5) (s)
0 0,0000547 0,154694168
1 0,001969581 0,371266003
2 0,023799103 0,321287887
3 0,126928548 0,126928548
4 0,321287887 0,023799103
5 0,371266003 0,001969581
6 0,154694168 0,0000547

Type I error : The null hypothesis (Hy) is true, but is rejected.
The number of ch. gums in the handful is less then 3, but the bag belongs to Pepo.
(Warning: we look just to Pepo’s column - conditional probabilities.)

P(i < 3|Package belongs to Pepo) = P(Ay) + P(A;1) + P(Ay) = 0,0258234

Type II error : The null hypothesis is false, but fails to be rejected.
The number of ch. gums in the handful is more then 2, but the bag belongs to Honza.
(Warning: we look just to Honza’s column - conditional probabilities).

P(i > 3|Package doesn’t belong to Pepo) =1 — [P(By) + P(B1) + P(B2)] =
= P(Bs) + P(By) + P(Bs) + P(Bs) = 0, 152751942



2. S kamardtom hréte kocky (Hédze sa 5x za sebou a vyhrava ten, ¢o ma vacsi sucet), vam sa
moc nedari a prvych 5 hodov boli samé 1. Potom si potrebujete odskoc¢it’ a nechce sa vam
cakat’, navyse kamarat tvrdi ze urcite vyhra. Rozhodnete sa teda, ze mu prisudite vyhru ak:

(a) v prvom hode hodi viac ako 1,
(b) v prvych 2 hodoch hodi aspon raz viac ako 1,

v opacnom pripade hypotézu zamietnete.
Vypocitajte pravdepodobnosti chyb prvého a druhého druhu.

Solution :

Hy: Kamarat vyhra (vy ste prehrali).

Type I error : Nulova hypotéza (Hy) je zamietnutd, aj ked’ je pravdiva.
V prvom hode padla 1 (v prvych 2 padla 1) "za podmienky”, Ze kamarat vyhral (stucet
v piatich hodoch je vacsi ako 5)
(Warning: P(A|B) = #(ANB)/#(B), w = (x1, ..., 25).)

#Hw: (=N x;>5)}) 6'—1
P<x1:1’2xi>5>: o o =) = 1 ~0,1666.

6 -1
{P (21 =1 > @i >5) = == ~ 0,027

Poznamka: #{w : (z; =1)N (> x; > 5)} = vSetky moznosti kombindcie zvysnych
4 hodov minus jedind kombinacia, kedy budd samé 1

Type II error : Nulova hypotéza je chybna, ale my ju nezamietneme.
V prvom hode padlo viac ako 1 (sicet prvych dvoch hodov je viac ako 2) "za pod-
mienky”, ze kamarat nevyhral (sicet v piatich hodoch je 5).
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3. Andrej a Bohus maju otca, ktory je vasnivy zberatel. Andrej pri behu okolo regilu zhodi
policku s jednou zbierkou (7 artefaktov). Otcov systém usporiadanie tejto zbierky zial’ nepoznd
a navyse kazdy kus je v rovnako vyzerajucej krabici, takze zbierku na regél ulozi iplne ndhodne,
pred bratom ale smelo prehlasi, ze vSetko je v poriadku. Bohus si paméta, ¢o bolo v prvych 3
krabiciach a tak sa rozhodne hypotézu otestovat’...
Ak& je pravdepodobnost’ chyb 1. a 2. druhu?

Solution :

Hy: Krabice si zoradené spravne.
Test: Spravne ulozenie prvych 3 krabic .

Type I error : Nulova hypotéza (Hy) je zamietnutd, aj ked’ je pravdiva.
Hyp. zamietneme ak prvy’e 3 skatule si nespravne, hypotéza je pravdiva ak vsetky
skatule su v spravnom poradi.

P(—|(1,2,3,x4,...,:c7)‘H0) —0 (AN B =0)

Type II error : Nulova hypotéza je chybna, ale my ju nezamietneme.
Hyp. nezamietneme ak prvyé 3 skatule si spravne, hypotéza je nepravdiva ak aspon
jedna skatul'a je na nesprdvnom mieste (Plati H,).

(Warning: P(A|B) = #(AN B)/#(B).)

o w (1,2,3, 34, m) N Hyp 4 -1
C Hw (2, ) £ (1,27 T =1

P ((1,2,3,x4, ...,x7)‘HA> ~ 0, 00456

Poznamka: w = (xq, ..., x7) - vSetky mozné permutécie mnoziny {1,2,3,...,7}

#{w:(1,2,3,24,...,27) N Hy} _ #{w:(1,2,3, 24, ...,27) N (1, ..., z7) # (1,2,...,7))} _
#Hw:(r1,..,z7) #(1,2,...,7)} #H#{w: (ry,...,z7) #(1,2,...,7)}

_ #{vsetky moznosti na nespravne usporiadanie 4.5.6. a 7. krabice (4 krab.)}

#{vsetky moznosti na nespravne usporiadanie vsetkych 7 krabic}

_ #{vsetky moznosti usporiadania 4 krabic minus jediné sprdvne}

~ #{vsetky moznosti usporiadania 7 krabic minus jediné spravne}

Poznamka 2: Pokial’ vymenime Hy a H,4 (teda Hy = krabice st usporiadané nespravne),
pravdepodbnosti chyb 1. a 2. druhu budu opacne,



