
EE126: Probability and Random Process Problems for Discussion Week #3

Problem 1. Some concept questions1

a) Is the equality P (A1A2A3) = P (A1)P (A2)P (A3) enough to show sets A1, A2, A3 are indepen-
dent? (Example 1.23 on the textbook.)
b) If sets A1, A2, A3 are pairwise independent, are they also independent? (Examples 1.22 on the
textbook.)
c) Is it possible that two sets A and B are both disjoint and independent? If yes, what can you say
about their probabilities. If no, explain why.

Problem 2. Bayesian spam filter2

An e-mail have probability 0.2 to be a spam. The words ”DEAR FRIEND” appears in the content
with probability 0.6 if the mail is a spam, and with probability 0.1 if the mail is not a spam. The
words ”promotion” appears in the content with probability 0.99 if the mail is a spam, and with
probability 0.1 if the mail is not a spam. The subject ends in eight exclamation points ”!!!!!!!!” with
probability 0.4 if the mail is a spam, and with probability 0.1 if the mail is not a spam.
a) If now you receive a new e-mail, with the subject ending with ”!!!!!!!!”, what is the probability
for this message to be a spam, denoted as p1?
b) When you start to read the content, you find the words ”DEAR FRIEND”. Now, given these
two observations, what is the probability for this message to be a spam, denoted as p2?
c) In the content, you find the words ”promotion”. Now, what is the probability for this message
to be a spam, denoted as p3?
d) Compare p1, p2, p3, do they make intuitive sense? What will the curve of pn look like, as a
function the number of observations n?

Problem 3.
a) Suppose now we are flipping a fair coin for 5 times, and we are interested in the number of heads
we get in total. What is the sample space? Can you define a r.v., denoted as X, that meets our
interest? What is the PMF? What is the probability of we get 3 heads in total?
b) Suppose on a specific time t, there are 5 people are active on a cell phone network, i.e. their
cell phones are power on. On time t, each of them will make a phone call independently to his/her
mother with probability 0.5. We are interested in the number of simultaneous phone calls in the
network on time t. What is the sample space? Can you define a r.v., denoted as Y , that meets our
interest? What is the PMF? What is the probability of we have 3 simultaneous calls on time t?
c) Compare the r.v.s X and Y , can you say something about their PMFs? Does that give you some
idea on why we want to introduce the concept of random variable?

1We will only discuss the part c)
2Please google it if you are interested. Many e-mail clients, e.g. Mozilla, are using Bayesian spam filter. A brief

introduction of the technique is available on http://www.paulgraham.com/spam.html.
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