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SA402 Dynamic and Stochastic Models Fall 2022 Uhan

Quiz 2 – 9/7/2022

Instructions. You have 15 minutes to complete this quiz. You may use your
plebe-issue calculator. Youmay not use any other materials (e.g., notes,
homework, website).

Show all your work. To receive full credit, your solutions must be
completely correct, suõciently justiûed, and easy to follow.

Problem Weight Score
1 1

2 1

3 1

4 1

5 1

Total / 50

For Problems 1 and 2, consider the following setting.

As an analyst at the Markov Company, you have been tasked with better understanding the performance of the
company’s high-speed computer network. _ere are only two types of messages sent on the network: 100-byte messages
and 10000-byte messages.

Let X be the travel time of a message on the company’s network in seconds, and let Y be the size of a message in bytes.
Based on historical data, you have determined the joint pmf between X and Y :

Y
pXY 100 10000

X

1/100 8/30 0
1/10 6/30 1/30

1 4/30 2/30
10 2/30 3/30

100 0 4/30

Problem 1. What is the probability that a message has a travel time of 1 second?

Problem 2. What is the probability that the message is 10000 bytes long, given that its travel time is 1 second?
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For Problems 3, 4 and 5, consider the following setting.

Another analyst at the Markov Company has collected some other data on the company’s network performance.
According to her data, 3/4 of the messages sent on the network are 100 bytes long, and 1/4 are 10000 bytes long. In
addition, she found that 1/5 of 100-byte messages have a travel time of 1 second, while 2/5 of 10000-byte messages have
a travel time of 1 second.

Let X be the travel time of a message on the company’s network in seconds, and let Y be the size of a message in bytes.

Problem 3. What is the probability that a message has a travel time of 1 second?

Problem 4. Are X and Y independent? Give a numerical argument for why or why not.

Problem 5. What is the expected size of a message in bytes?
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