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Priklad: Chi-kvadrat test dobrej zhody I.

* Walter F. L. Weldon (1860 - 1906)

Hodil 12 kockami, zopakoval to 26 306 krat
Uspech - padnutie 5 alebo 6
Teoreticka pravdepodobnost 1/3

Prakticky vyssia pocetnost, pripisoval to
konstrukcii bodiek, ktora mala podla nehovplyv
na vahu stien




* Weldonove vysledky v tabulke

* Niekolko znamych mien zo Statistiky:
* Weldon poslal data v liste Galtonovi
* Analyzoval ich aj Pearson, ktory je autorom
aj tohto chi kvadrat testu dobrej zhody
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Priklad: Chi-kvadrat test dobrej zhody II.
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Priklad: Chi-kvadrat test dobrej zhody IlI.

Clarke, R. D. (1946). An application of the Poisson distribution. Journal of the Institute of Actuaries, 72(3),
481-481.

During the flying-bomb attack on London, frequent assertions were made
that the points of impact of the bombs tended to be grouped in clusters. It was
accordingly decided to apply a statistical test to discover whether any support
could be found for this allegation.

An area was selected comprising 144 square kilometres of south London
over which the basic probability function of the distribution was very nearly
constant, i.e. the theoretical mean density was not subject to material variation
anywhere within the area examined. The selected area was divided into 576
squares of } square kilometre each, and a count was made of the numbers of
squares containing o, I, 2, 3, ..., etc. flying bombs. Over the period considered
the total number of bombs Wlthl_n the area involved was §37. The expected
numbers of squares corresponding to the actual numbers yielded by the count
were then calculated from the Poisson formula:

Ne™(1+m+m?/2!+m3[3!1+...),
where N=g576 and m=537/570.



The result provided a very neat example of conformity to the Poisson law
and might afford material to future writers of statistical text-books.
The actual results were as follows:

No. of flying bombs ': Expected no. of squares Actual no. of
per square (Poisson) squares
() ! 22674 220
I 211°39 211
2 9854 93
3 30°62 35
+ 7'14 7
5 and over 1'8% I
| | 576-00 576

The occurrence of clustering would have been reflected in the above table
by an excess number of squares containing either a high number of flying
bombs or none at all, with a deficiency in the intermediate classes. The close-
ness of fit which in fact appears lends no support to the clustering hypothesis.

Applying the x® test to the comparison of actual with expected figures, we
obtain x*>=1-17. There are 4 degrees of freedom, and the probability of ob-
taining this or a higher value of x? is -88.

Suvisiaci ¢lanok:; https://rss.onlinelibrary.wiley.com/doi/pdf/10.1111/{.1740-9713.2019.01315.x



https://rss.onlinelibrary.wiley.com/doi/pdf/10.1111/j.1740-9713.2019.01315.x

Priklad: Testovanie hypotézy o pravdepodobnosti uspechu v pokuse

e Falosny hrac sa snazi vyrobit kocku, pri ktorej by bola
pravdepodobnost padnutia Sestky rovna 0,25.

e So svojim prototypom spravi 1000 pokusov. Ak hypotézu o
pravdepodobnosti uspechu p=0,25 zamietne, musi eSte na kocke
dalej popracovat. Ak ju nezamietne, bude spokojny. Ako bude
prebiehat tento test? Pouzite aproximaciu normalnym rozdelenim.

e Predpokladajme, Ze v 1000 pokusoch hodil Sestku 230 krat. Aka je
p-hodnota testu? Co to prefiho znamena?



Priklad: Testovanie hypotézy o zhode pravdepodobnosti uspechu v pokuse

e Falosny hrac pokracuje vo vyrobe falosnych kociek. Tentokrat sa
znazi vyrobit dve kocky, na ktorych pada Sestka rovnako casto (je
pritom jedno, aka je to pravdepodobnost).

e Odvodime test zaloZeny na aproximacii normalnym rozdelenim,
ktorym bude vediet otestovat, ¢i sa mu to podarilo:

o Nulova hypotéza: pravdepodobnosti padnutia Sestky su rovnaké
pre obidve kocky
o Alternativna hypotéza: pravdepodobnosti su rozne

e Prvou kockou hodil 200 krat a Sestka padla 21 krat. Druhou kockou
hodil 225 krat a Sestka padla 30 krat. Testujte hypotézu, Ze na
obidvoch kockach pada sestka rovnako ¢asto.



Priklad: Jednostranné alternativne hypotézy

Odvodime modifikacie testu z prednasky pre nasledovné pripady
(vypocet pomocou kritickej hodnoty aj pomocou p-hodnoty):

e Klasicky liek pomoZze pacientovi s pravdepodobnostou 0,8. Novy liek
dava o nieco lepsie vysledky. Chceme vediet, ¢i je tento rozdiel
Statisticky vyznamny alebo sa da pripisat nahode.

o Nulova hypotéza: p=0,8 (je rovnaky ako klasicky)
o Alternativna hypotéza: p>0,8 (je lepsi)

e Student piSe test, v ktorom su otdzky s vyberom zo 4 moznosti,

spravna je prave jedna. S akou pravdepodobnostou odpovie spravne?
o Nulova hypotéza: p=0,25 (odpovede hada)
o Alternativha hypotéza: p>0,25 (aspon nieco vie)



Priklad: Ohranicenie na vyplatent sumu

Poistka kryje skody do vysky 10. Ak je skoda vys-
Sia, vyplati sumu 10. Rozdelenie velkosti Skody Y

ma hustotu
L
fly) = {o, gk

Vypocitajte stredni hodnotu sumy, ktora vyplati
poistovia po nastati Skody.



