
Príklady z pravdepodobnosti a štatistiky 2 (KAMŠ, FMFI UK)

Príklady navyše

Príklad 1. Novinári uverejnili článok ’Prečo bývajú bohatí a úspešní ľudia aj nečestní’
(http://tech.sme.sk/c/20087852/preco-byvaju-bohati-a-uspesni-ludia-aj-necestni-tyzden-vo-
vede.html, 6. 2. 2016). Ako mohli v článku

http://www.pnas.org/content/113/7/1754.abstract
http://www.pnas.org/content/113/7/1754.full.pdf

prísť k takému záveru?
Výskumníci rozdelili skupinu ľudí na dvojice a každá dvojica hrala nasledovnú hru. V

banku je 12 Eur, ktoré sa rozdelia medzi dvojicu. Jeden z dvojice (’hádzajúci’) hodí dvoma
kockami a nahlási súčet bodov X, ktoré hodil (mal by nahlásiť skutočný súčet, ale môže
čokoľvek). Potom hádzajúci dostane X a druhý hráč zvyšok, t.j. 12 − X. Vo výsledku
výskumníkov zaujíma, nakoľko sa priemerná nahlásená hodnota X líši od očakávanej prie-
mernej hodnoty. Celkovo bolo pre n = 23 dvojíc namerané X̄ = 7, 13 a S2 = (2, 46)2 (zelený
stĺpec na obr. 1).

Predpokladajme, že nahlásené počty Xi majú rozdelenie Xi ∼ N(µ, σ2), i = 1, . . . , n

a sú nezávislé. Pričom µ a σ2 sú neznáme. Testujte hypotézu, že hádzajúci nepodvádzali.
Testujte teda H0 : µ = 7 oproti H1 : µ 6= 7 na hladine α = 5%.

V ďalšom experimente boli ľudia najprv rozdelení na 43 dvojíc a hrali v týchto dvoj-
iciach úplne inú hru, nazvime ju predhra. Každý víťaz predhry dostal drobnú vecnú cenu a
potom v iných dvojiciach hrali pôvodnú hru, popísanú vyššie. Tentokrát výskumníci sledo-
vali, aké boli priemerné hodnoty X pre výhercov z predhry a pre porazených z predhry. Pre
n1 = 20 víťazov boli celkové výsledky X̄ = 8, 75 a S2 = (2, 023)2 a pre n2 = 23 porazených
X̄ = 6, 35 a S2 = (3, 128)2 (tmavomodrý a bledomodrý stĺpec v Study 1 na obr. 1). Opäť
zistite, či jednotlivé skupiny podvádzali.

Pri všetkých troch skupinách sa výsledky zhodujú so zisteniami výskumníkov.

Príklad 2 (du*). Nech X je výsledok nasledujúcej hry: hodíme vyváženou mincou. Ak
padne hlava, tak výsledok hry je 0. Ak padne znak, tak rovnomerne náhodne zvolíme číslo
na intervale (0, 1) a toto číslo je výsledkom hry. a) Určte distribučnú funkciu F (x). b) Ako
by mohla vyzerať hustota f(x), ak by sme jej povolili aj ‘nekonečné’ hodnoty? c) Určte
P (X = x) pre každé x ∈ R. d) Je X diskrétna alebo spojitá náhodná premenná?
Pozn.: Pre formálne popísanie ‘hustôt’, ktoré zachycujú aj diskrétne javy, pozri Diracovu
delta funkciu (Dirac delta function).
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shakes it, and receives money according to his or her reporting of
the outcome of the roll. Because only the participant can see the
outcome, the task allows the experimenter to measure dishonest
behavior at the aggregate level (i.e., compare the actual mean to
the expected mean). In the present research, we used the para-
digm in a game of pairs (a thrower and a receiver) with a fixed
total amount of 12 Israeli shekels (NIS; at the time of the studies 1
NIS was worth approximately $0.25), so that the thrower’s claims
are deducted from the fixed amount. That is, the more the thrower
claims, the less the receiver gains. Notably, in contrast to most
experiments on dishonest behavior, participants who cheated stole
money from their counterparts rather than from the experimenter.
The main advantage of this modification is that it intensifies the
moral dilemma, because stealing from a fellow participant is a
blatant asocial act. To measure dishonest behavior we com-
pared participants’ claimed payouts to the expected mean payout.
The left column in Fig. 1 summarizes the main findings. On

average participants claimed [mean (M) = 7.13, SD = 2.46].
Overall, participants’ claims did not significantly differ from the
expected 7 NIS [t (22) = 0.26, P = 0.80].

Next, we tested our main hypothesis, namely that the experience
of winning a competition promotes subsequent dishonest behav-
ior. Because we do not have a measure of individual dishonesty, to
measure aggregate dishonest behavior we compared participants’
claimed payouts to two standards. First, we compared participants’
payouts to the expected mean payout. In addition, we compared
participants’ claims to those of the baseline condition in which
participants completed the dice-under-a-cup task without any
preceding experimental activity. These baselines provided the
standard of comparison for the following studies.

Study 1: The Effect of Winning a Competition on Dishonest Behavior.
In the first study, we assessed the effect of participating in a real
competition on dishonest behavior. We invited participants to
two ostensibly unrelated experiments. In the first experiment, we
randomly assigned participants to dyads and let them compete
against each other, using the same series of estimation tasks
developed by Haran et al. (30). At the end of the competition,
winners were rewarded with a pair of earbuds. Importantly, be-
cause the estimation task was unfamiliar and completed in private,

Fig. 1. Participants’ demands in the dice-under-a-cup task in the control condition and following a competition (study 1), following a memory recall task
(study 2), after a lottery has taken place (study 3a), and after a trivia task (study 3b). Error bars are ±1 SE; 7 NIS is the mean expected chance level payout. As
can be seen, participants in the control group refrained from stealing money from their counterparts. In contrast, recalling winning a competition or honestly
winning one yielded subsequent dishonesty in an unrelated task, whereas winning a lottery or achieving a goal did not yield such behavior. In studies 1–3 new
random matching of participants to dyads took place for this task. Throwers did not know whether their fellow receivers won or lost earlier in the exper-
imental session.
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Obr. 1: Výsledky experimentov. Výšky stĺpcov udávajú priemernú ohlásenú hodnotu X

v prvom experimente (Control, zelená) a v druhom experimente (Study 1; tmavomodrá -
víťazi predhry, bledomodrá - porazení v predhre)
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