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Example Joe is 80 percent certain that his missing key is in one of the two pockets of his
2a hanging jacket, being 40 percent certain it is in the left-hand pocket and 40 percent
certain it is in the right-hand pocket. If a search of the left-hand pocket does not find

the key, what is the conditional probability that it is in the other pocket?
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Example A coin is flipped twice. Assuming that all four points in the sample space(S’ = {(h,h),
2b (h,t),(t,h),(t, 1)} are equally likely, what is the conditional probability that both flips
land on heads, given that (a) the first flip lands on heads? (b) at least one flip lands

on heads?
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Example In the card game bridge, the 52 cards are dealt out equally to 4 players—called East,
2c West, North, and South. If North and South have a total of 8 spades among them,
what is the probability that East has 3 of the remaining 5 spades?
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Example Celine is undecided as to whether to take a French course or a chemistry course. She
2d estimates that her probability of receiving an A grade would be % in a French course

and % in a chemistry course. If Celine decides to base her decision on the flip of a
fair coin, what is the probability that she gets an A in chemistry?
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Example Suppose that an urn contains 8 red balls and 4 white balls. We draw 2 balls from the
2e urn without replacement. (a) If we assume that at each draw, each ball in the urn is
equally likely to be chosen, what is the probability that both balls drawn are red? (b)
Now suppose that the balls have different weights, with each red ball having weight
r and each white ball having weight w. Suppose that the probability that a given ball
in the urn is the next one selected is its weight divided by the sum of the weights of

all balls currently in the urn. Now what is the probability that both balls are red?
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Example An ordinary deck of 52 playing cards is randomly divided into 4 piles of 13 cards
2g each. Compute the probability that each pile has exactly 1 ace. -
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Example (Part 1)

2 An insurance company believes that people can be divided into two classes: those

who are accident prone and those who are not. The company’s statistics show that
an accident-prone person will have an accident at some time within a fixed 1-year
period with probability .4, whereas this probability decreases to .2 for a person who
is not accident prone. If we assume that 30 percent of the population is accident

prone, what is the probability that a new policyholder will have an accident within a
year of purchasing a policy?
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Example (Part 2)

a8 Suppose that a new policyholder has an accident within a year of purchasing a policy.

What is the probability that he or she is accident prone?
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Example

In answering a question on a multiple-choice test, a student either knows the answer
3c

or guesses. Let p be the probability that the student knows the answer and 1 — p
be the probability that the student guesses. Assume that a student who guesses at

the answer will be correct with probability 1/m, where m is the number of multiple-
choice alternatives. What is the conditional probability that a student knew the
answer to a question given that he or she answered it correctly?
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Example
3d

A laboratory blood test is 95 percent effective in detecting a certain disease when
it is, in fact, present. However, the test also yields a “false positive” result for 1
percent of the healthy persons tested. (That is, if a healthy person is tested, then,
with probability .01, the test result will imply that he or she has the disease.) If .5

percent of the population actually has the disease, what is the probability that a
person has the disease given that the test result is positive?
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Example At a certain stage of a criminal investigation, the inspector in charge is 60 percent
3f convinced of the guilt of a certain suspect. Suppose, however, that a new piece of
evidence which shows that the criminal has a certain characteristic (such as left-
handedness, baldness, or brown hair) is uncovered. If 20 percent of the population
possesses this characteristic, how certain of the guilt of the suspect should the inspec-

tor now be if it turns out that the suspect has the characteristic?
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Example
3g

In the world bridge championships held in Buenos Aires in May 1965, the famous
British bridge partnership of Terrence Reese and Boris Schapiro was accused of
cheating by using a system of finger signals that could indicate the number of hearts
held by the players. Reese and Schapiro denied the accusation, and eventually a
hearing was held by the British bridge league. The hearing was in the form of a legal
proceeding with prosecution and defense teams, both having the power to call and
cross-examine witnesses. During the course of the proceeding, the prosecutor exam-
ined specific hands played by Reese and Schapiro and claimed that their playing
these hands was consistent with the hypothesis that they were guilty of having illicit
knowledge of the heart suit. At this point, the defense attorney pointed out that
their play of these hands was also perfectly consistent with their standard line of
play. However, the prosecution then argued that as long as their play was consistent
with the hypothesis of guilt, it must be counted as evidence toward that hypothesis.
What do you think of the reasoning of the prosecution?
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Example A plane is missing, and it is presumed that it was equally likely to have gone down
3k in any of 3 possible regions. Let 1 — g;, i = 1, 2, 3, denote the probability that
the plane will be found upon a search of the ith region when the plane is, in fact,

in that region. (The constants g; are called overlook probabilities, because they rep-

resent the probability of overlooking the plane; they are generally attributable to

the geographical and environmental conditions of the regions.) What is the condi-

tional probability that the plane is in the ith region given that a search of region 1 is
unsuccessful?
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Example Suppose that we have 3 cards that are identical in form, except that both sides of the
3] first card are colored red, both sides of the second card are colored black, and one
side of the third card is colored red and the other side black. The 3 cards are mixed

up in a hat, and 1 card is randomly selected and put down on the ground. If the upper

side of the chosen card is colored red, what is the probability that the other side is
colored black?
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Example A new couple, known to have two children, has just moved into town. Suppose that
3m the mother is encountered walking with one of her children. If this child is a girl,
what is the probability that both children are girls?
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Suppose you're on a game show, and you're given the choice of three doors: Behind one door is a car;
behind the others, goats. You pick a door, say No. 1, and the host, who knows what's behind the doors,
opens another door, say No. 3, which has a goat. He then says to you, "Do you want to pick door No.
27" Is it to your advantage to switch your choice?
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Example An infinite sequence of independent trials is to be performed. Each trial results in a

4f success with probability p and a failure with probability 1 — p. What is the proba-
bility that

(a) atleast 1 success occurs in the first n trials;

(b) exactly k successes occur in the first 7 trials;
(c) all trials result in successes?
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Example A system composed of n separate components is said to be a parallel system if it
4g functions when at least one of the components functions. (See Figure 2.) For such
a system, if component i, which is independent of the other components, functions

with probability p;,i = 1,...,n, what is the probability that the system functions?
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Example Independent trials consisting of rolling a pair of fair dice are performed. What is the
4h probability that an outcome of 5 appears before an outcome of 7 when the outcome
of a roll is the sum of the dice?
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Example Suppose there are n types of coupons and that each new coupon collected is, inde-
4i pendent of previous selections, a type i coupon with probability p;, Y i pi = 1.
Suppose k coupons are to be collected. If A; is the event that there is at least one

type i coupon among those collected, then, for i # j, find

(a) P(A)
(b) P(A; U A))
(¢) P(AilA))
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