
CSE 250B Quiz 1

Tuesday January 15, 2013

Instructions. Do this quiz in partnership with exactly one other student. Write
both your names at the top of this page. Discuss the answer to the question with
each other, and then write your joint answer below the question. Use the back of
the page if necessary. It is fine if you overhear other students’ discussions, because
you still need to decide if they are right or wrong. You have seven minutes.

In his online artificial intelligence course, when talking about the principle of
maximum likelihood, Sebastian Thrun gives the example of email messages being
spam (S) or not (H for ham). He writes P (S) = π and

P (Yi) =

{
π if Yi = S

1− π if Yi = H

Some students were confused by the notation in these equations. (a) Explain what
π and Yi are. (b) A slightly different notation is

P (Y = yi) =

{
π if yi = S

1− π if yi = H

Explain the difference in meaning.

Answer. The identifier π denotes the probability that a randomly selected email
message is spam. It is the parameter of a Bernoulli distribution. Yi is a random
variable describing the spam status of the ith email message. The notation Y = yi
indicates that there is just one random variable Y , but we observe multiple different
outcomes of this variable, one for each message i.

Additional comments. If there is just one Bernoulli random variable Y , then
there can only be one parameter value π. If each random variable Yi is different,
then each can each its own distribution, that is its own parameter value πi. This is
not useful, because then there is no generalization across messages. The alternative
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notation is preferable because with Thrun’s notation, we have to make the extra
assumption that the distributions of the random variables are the same, which is
called being tied.

The equations above use the symbol P for probability mass. The lecture notes
use p for both probability mass and probability density. Either the context provides
disambiguation, or an equation such as Bayes’ rule is valid for both. It is not correct
to use capital P for probability density.
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