Comparing Empirical and Theoretical Probabilities

A series of repeajed eyper rovides an empirical probability for an
event, which, by gnductive reasoning)is an egtimate of the event’s theoretical
probability. (Increasing the n er of repetitions increases the reliability of

the estimate.) ~

Likewisg tablished theorerical probability for an event enables us, by
ﬂ deductive reasoning, Yo gredict the proportion of times the event will occur in a
SC cated cxperiments. { The prediction should be more accurate for

larger numbers of repetitions.)
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Whereas prubcihlwmpm es the number of favorable guicomes to the total num-

ber of oulgcomes, { ompare the number of favorable outcomes to the number of
unfavorable outcomes. Odds are commonly quoted, rather than probabilities, in
horse racing, lotterics, and most other gambling situations. And the odds ed
normally are odds “against™ rather than odds “in favor.”
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Odds

If all outcomes in a sample space are equally likely, 4 of them are favorable to
the event E, and the remaining b oultcomes are unfavorable to E, then the

odds in favor of E are a to b, and the pdds asainst E are b to a.
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Bob Barickman has pllFLlld‘-]{':d 12 tickets for an office ratfle in which thr: winner

receive an iPad. If 104 tickets were sold altogether and each has an equal chance of
winning, 'ﬂ.lmt are the odds against Bob’s winning the iPad?
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Converting between Probability and Odds

—

Let E be an event.
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13. Number Sums for Rolling Two Dice The sample space for the
rolling ol two [air dice appeared in Table 2 of Section 10.1.
Reproduce that table, but replace each of the 36 equally
likely ordered pairs with its corresponding sum (for the
two dice). Then find the probability of rolling each sum.
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