
Information Retrieval — Problem Set IV

Due Date: Wed. Oct 27, 2021
Turn-in: Write the answers on a separate document file (e.g., docx, pdf, md, etc.) and
turn in via the D2L Assignments. Write your name and course number at the beginning of
your document.

1 Relevance feedback and query manipulation

Problem 1.1. (Exercise 9.3 in IIR) Suppose that a user’s initial query is “COVID-19 vaccine
race hesitancy vaccine”. The user examines two documents, d1 and d2. She judges d1, with
the content “COVID-19 vaccine development COVID-19 vaccine hesitancy vaccine” relevant
and d2 with content “COVID-19 race conspiracy development” nonrelevant. Assume that
we are using direct term frequency (with no scling and no document frequency). There is no
need to length-normalize vectors. Using Rocchio relevance feedback as below, what would
the revised query vector be after relevance feedback? Assume α = 1, β = 0.75, γ = 0.25.

qm = αq0 + β
1
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Complete the following table for the solution, and set any negative numbers to 0.

COVID-19 vaccine development race hesitancy conspiracy

q0 1 2 0 1 1 0
d1
d2

qm

Problem 1.2. (Exercise 9.6 in IIR) Give three reasons why relevance feedback has been
little used in web searches.

1



2 Naive Bayes classifier

We have a binary classification problem, for whether a grant proposal will be accepted (class
y = 1) or rejected (class y = 0).

Here’s a Naive Bayes model with the following conditional probability table; each row is
the unigram language model for the corresponding class. Use the known acceptance rate,
that is 30%, as the prior probabilities over the classes.

learning neural retrieval extraction

P (w|y = 1) 6/10 3/10 4/10 5/10
P (w|y = 0) 4/10 5/10 2/10 1/10

Consider a document with the content as below:

machine learning and neural networks for information retrieval.

Problem 2.1. Assuming that we use the unigram language model and the conditional
independence over words, write an equation for the Naive Bayes classifier?

Problem 2.2. Use the classifier to predict whether the document above will be accepted or
rejected? Ignore any OOV (Out-of-Vocabulary); In our vocabulary, we only have four words
as shown in the above table. Please, show your work.

Problem 2.3. What if we change the last word ‘retrieval’ to ‘extraction’, will it change the
result? Please, show your work.
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