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Question 7 (Mandatory) (10 points)

Mutually Exclusive Events

If event A and event B cannot occur jointly (simultaneously), P(A and B) = 0, and A and B are
called mutually exclusive events.

For this question, let the sample space contain gender Male or Female, and choose the
statements which are true.

P(Male and Female) > O, or possible
P(Male or Female) = 1, or certain
P(Male or Female) = O, or impossible
P(Male and Female) < O

P(Male and Female) = 0, or impossible
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Question 10 (Mandatory) (5 points)

If P(A and B) = 0, A and B are mutually exclusive. Otherwise, A and B can occur jointly

o

P(A) =0.320

P(B) = 0.280

P(A and B) = 0.180

P(C) = 0.200

Compute the probability of event A or B and enter your answer with 3 decimal places.
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Question 13 (Mandatory) (4 points)

When are events A and B dependent?

P(A and B) > 0, and
P(A and B) # P(A) x P(B)

P(A and B) = P(A) x P(B)

P(AandB)=0
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Question 15 (Mandatory) (6 points)

Assume the following probabilities:
P(Customer makes a purchase) = 0.300

P(Customer does not make a purchase) = 1- 0.300

purchase, purchase (2 purchases)

purchase, no purchase (1 purchase)
o purchase, purchase (1 purchase)

o purchase, no purchase (0 purchases)

Compute the probability that both customers purchase (# purchases = 2), and enter your

answer with 3 decimal places.
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Question 16 (Mandatory) (6 points)

Assume the following new probabilities:
P(Customer makes a purchase) = 0.400
P(Customer does not make a purchase) = 1- 0.400

Compute the probability that neither customer purchases (# purchases = 0), and enter your
answer with 3 decimal places.
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Question 17 (Mandatory) (6 points)

purchase, purchase (2 purchases)

purchase, no purchase (1 purchase)

o purchase, purchase (1 purchase)

o purchase, no purchase (0 purchases)

Assume the following newest probabilities:
P(Customer makes a purchase) = 0.750
P(Customer does not make a purchase) = 1- 0.750

Compute the P(1 purchase), and enter your answer with 3 decimal places.
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Page 1: Question 2 (Mandatory) (4 points)

The Law of Large Numbers means that as the number of observations of an outcome of a

trial becomes larger, the running mean of the relative frequency of the outcome of interest
appears to settle down to a constant value, the probability of the outcome.

1

You have just flipped a fair coin 7 times getting all heads. Does the coin owe you a tail? The
Page 2: Law of Averages predicts you are due for a tail, but it is a myth. So, if using the same fair coin,
no because the probability of a head on the next toss hasn't changed.

Is a good hitter in baseball who has struck out the last six times due for a hit his next time up?

Page 3: -- Select an Option -- o

-- Select an Option -
3 The Law of Large Numbers predicts the hitter is due for a hit.
This is an example of the Law of Averages. Yes, the hitter is not due for a hit.
This is an example of the so-called Law of Averages. No, the hitter is not due for a hit because the Law of Averages is non-existent and doesn't predict anything.
The Law of Large Numbers predicts the hitter is not due for a hit.
2
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Page 1: Question 3 (Mandatory) (4 points)

1 After many observations, the relative frequency = # of events of interest / total # events
appears to settle down to a constant value

This is an example of the

Page 2:
2 -- Select an Option --
—- Select an Option --
Law of Averages.
Law of Large Numbers
Page 3:
Previous Page Next Page Page 3 of 17
3
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Question 4 (Mandatory) (4 points)

Suppose a sample space has things a, b, and c. Twice, draw from the sample space and replace.
The possible sequences formed are {aa, ab, ac, ba, bb, bc, ca, cb, cc}.

Now suppose there are Y different things. There are Y ways the first draw can occur. For each
of the Y ways the first draw can occur, there are Y ways the second draw can occur, resulting
in'Y times Y, or Y2 sequences. For each of the Y2 sequences formed from 2 draws, there are Y
ways the 3rd draw can occur forming Y3 sequences. Generalizing, there are YX sequences
formed by drawing X times from Y different things with replacement.

Example: The number of state license plates that can be made with 3 letters followed by 3

numbers is 26 x 26 x 26 x 10 x 10 x 10 = 263 x 103 = 17,576,000. From this one style of
plate, there are many sequences.

How many sequences of 3 things can be formed from 9 different things with replacement and
order is important?
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Question 5 (Mandatory) (4 points)

A sequence where order distinguishes one sequence of things from another order of the same
things is called a permutation. Suppose we have things a, b, and c. Drawing without
replacement 3 times produces the permutations {abc, acb, bac, bca, cab, and cba}. We see 3
things have 6 permutations or orders.

Let's generalize. For a sequence of n things drawn from N things without replacement, there
are N ways the 1st draw occurs. For each of the N outcomes of 1st draw, there are N-1 ways
the 2nd draw can occur. So, for 2 draws, there are N x (N - 1) possible permutations.
Continuing, there are N x (N-1) x (N-2) permutations for 3 draws.

In general, it's Nx (N - 1) x(N-2)x...x(N-n+1)=N!/(N-n)!, or using Excel functions,
=PERMUT( N, n)

« !is read factorial
o Example: 6! =6x5x4x3x2x1

For additional reading

How many permutations can be formed by sampling 5 things from 6 different things without
replacement?
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Question 6 (Mandatory) (4 points)

A combination is a sample (group, set, committee, collection) of items drawn from a sample
space where order doesn't distinguish one sample of things from another sample of the same
things. For example, a poker hand formed by drawing cards 8H, 3C, KD, QS, and 2D is the
same hand formed by drawing QS, 3C, KD, 8H, and 2D.

Suppose the sample space contains things a, b, and ¢, and two things are drawn without
replacement. The possible samples produced are ab, ac, and bc. There are three possible
combinations.

Let's do a problem where you should not try to enumerate the possible combinations. What if
you want to determine how many committees of 4 can be formed from 7 people. There are
=PERMUT(7,4) = 840 permutations possible sequences of 4 people formed from 7. For each
combination of 4 has 4 x 3 x 2 x 1 = 4! permutations. So, there are 840 permutations + (4!
permutations/combination) = 35 committees of size 4 that can be formed from 7. Better
screen some of the candidates first to reduce the sample space.

In general, the number of combinations = PERMUT(N, n) + n!, or doing it all with one Excel
function, it's =COMBIN(N,n).

« Example: How many 5-card hands can be drawn from a 52 card deck? There are
2,598,960 possible hands. Can you compute it?

How many committees of 5 people can be formed from 8 people?




