Metody rieSenia uloh z pravdepodobnosti a Statistiky
Domaca uloha 7

Pokyny k odovzdavaniu:

* Osobne na zaciatku cvicenia alebo mailom na adresu beata.ulohy@gmail.com s predmetom
pravdepodobnost 2017 — DU7 - priezvisko. Format predmetu aj mail je potrebné dodrzat’. V
pripade odovzdavania mailom rieSenia spiSte do textového stiboru alebo ich odfot’te (dostatoCne
kvalitne, aby bol text CitateI'ny) a skonvertujte do pdf formatu (déa sa to spravit aj online). V
pripade odovzdavania tlohy mailom treba mail odoslat” pred zaciatkom cvicenia.

* PririeSeni domacich tiloh moZete spolupracovat), ale vysledné rieSenie musi napisat’ kazdy
samostatne. Odpisané ulohy budu hodnotené 0 bodmi.

+ Termin odovzdania tejto DU: $tvrtok 20. aprila 2017 do zaciatku cvicenia

“Plny pocet” bodov za domacu ulohu je 60, moZete vsak ziskat aj viac ako 60.
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W | » Na stranke Cross Validated http://stats.stackexchange.com
.

H ! C ross VC] I Id Gfﬁd najdete vel'ké mnoZstvo zaujimavych otazok a odpovedi y

oblasti pravdepodobnosti a Sttistiky, analyzy dat, machine
learningu a pod. (Podobna stranka tykajtica sa matematiky
je http://math.stackexchange.com a su aj d’alSie). V tejto
domacej tlohe sa pozrieme na jeden priklad z

Cross Validated is a question and answer pravdepodobnosti, ktory sa tam neddvno - v marci 2017 -
site for people interested in statistics, riesil

machine learning, data analysis, data
mining, and data visualization, Join them; it
only takes a minute;

Jeho nazov je Computing variance of squared difference of i.i.d. uniform random variables” a
zadanie vyzera nasledovne:

when U and U" are two i.i.d. uniformly distributed random variables on [0, 1], show that

6 Var (U - U')?) = 0.04

| tried plugging in the formula Var(U'2) = E(U*) — E(U?)? but unable to get a solution. | guess
this formula cannot be used here, but | have no idea why.
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(i.i.d. znamena independent, indentically distributed)

V jednotlivych zadaniach tejto domacej ulohy sa pozrieme na rieSenia a poznamky, ktoré pouZivatelia
stranky Cross Validated k tomuto napisali.

*http://stats.stackexchange.com/questions/269457/computing-variance-of-squared-difference-of-i-i-d-
uniform-random-variables
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Priklad 1
RieSenie, ktoré bolo oznacené za akceptované, zacina takto:

A way of looking at it would be to notice that Y = U7 — U" with both U ~ U/(0,1) and
U' ~ U{D, 1) follows a standard triangular distribution, which density function is

y+1, —-1<y<0
friy) =
11—y, 0<y<1

V Here is the plot:
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A) (20 bodov) Odvod'te uvedent hustotu.
B) (20 bodov) Pomocou nej vypocitajte disperziu poZzadovanu v zadani. (Na stranke s prikladom si

mozete overit’ vysledky vasho vypoctu integralov.)

Priklad 2
V komentari k tomuto rieSeniu sa piSe:

3 +1 Ifyou like, wou could do this entirely algebraically by expanding
E(U-VH - E(U-VPPE =E(U*—4U%% +6UV2 —4UV? 4+ V1)
— (BE(U? — 20V + V?)),
using linearity of expectation and the (easy) fact that E(L7*) = 1/{k + 1) (where | write ¥ for I"). This

drives home the realization that the result has little to do with the actual distributions of L7 and V' it's just a
relationship among their first four moments. — whuber 4 Mar 24 af 2:21

A) (10 bodov) Odvod'te uvedeny ,,easy fact” o strednej hodnote mocniny nahodnej premennej U.
B) (10 bodov) Pomocou tohto faktu vypocitajte disperziu poZzadovanu v zadani. Kde ste pri rieSeni
vyuzili nezavislost’ U, V?



Priklad 3
Alternativny vypocet z dalSieho komentaru pouZiva charakteristicku funkciu:

1 I'm curious what the alternative was. About the easiest way | can think of doing this starts with the
characteristic function of the uniform distribution
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from which we may immediately write down the answer as

2
Var((U — U'?) = 4!i L (Q!L) L i L i
360

—whuber# Mar 24 at 11:52 #

A) (20 bodov) Odvodte uvedent charakteristickd funkciu ndahodnej premennej, ktorda ma
rovnomerné rozdelenie na intervale (0, 1)

B) (10 bodov za kazdu z troch rovnesti) Odvod'te tri rovnosti, ktoré st vo vypocte Y.y (t).

C) (10 bodov) Vysvetlite vypocet disperzie v poslednom riadku.




