
LIN 313: Language and Computers
Naive Bayes Practice

Consider a corpus of 200 emails annotated as phishing or legitimate. There are 100 emails in each
category. The word verify appears in 40 of the phishing emails and 5 of the legitimate emails. The
word account appears in 60 of the phishing emails and 40 of the legitimate emails. These counts
record the number of emails containing each word, regardless of how many times it occurs in an
email.

Part 1: Using the same corpus

Use this corpus to estimate both the prior probabilities and the word likelihoods. Show your work.
You may leave your answers as fractions.

(i) Calculate the probability that an email is phishing given that it contains verify.

(ii) Calculate the probability that an email is phishing given that it contains account.
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Part 1: Using the same corpus (continued)

(iii) Calculate the probability that an email is phishing given that it contains both verify and
account. Use the Naive Bayes assumption and state what this assumption means. Show your work.
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Part 2: Using di!erent corpora

You now apply the classifier to a di!erent inbox. A representative sample of 2,000 emails from
this inbox contains 100 phishing emails and 1,900 legitimate emails. Use this sample to estimate
the prior probabilities, and use the original 200-email corpus from Part 1 to estimate the word
likelihoods. Assume that the word probabilities within each category also apply to the new inbox.

Repeat the calculations from Part 1 using these estimates. Show your work.

(i) Calculate the probability that an email is phishing given that it contains verify.

(ii) Calculate the probability that an email is phishing given that it contains account.
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Part 2: Using di!erent corpora (continued)

(iii) Calculate the probability that an email is phishing given that it contains both verify and
account. Use the Naive Bayes assumption and the estimates from Part 2. Show your work.

If the classifier labels an email as phishing when its estimated probability exceeds 1
2 , does its

prediction for an email containing both verify and account change between Parts 1 and 2? Briefly
explain why or why not.
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