
Information Retrieval — Problem Set I

Due Date: Mon. Sep 6, 2021
Turn-in: Write the answers on a separate document file (e.g., docx, pdf, md, etc.) and
turn in via D2L assignments. You don’t need to write the questions again, but you do need
to write your name and course number on top.

1 Text Processing and Indexing

Problem 1.1. We want to estimate the size of the vocabulary for a corpus of 1,000,000
words. However, we only know the statistics computed on smaller corpora sizes:

• For 10,000 words, there are 3,000 unique words

• For 160,000 words, there are 12,000 unique words

Estimate the vocabulary size for the 1,000,000 words corpus. Show the computation
process to get the number.

Problem 1.2. You are a new software engineer for a company. A million URLs are given,
and you are asked to extract all the image filenames (including the extensions) from the
URLs. Write a regular expression that meets the following requirements:

• domain name must contain the word ‘redd’

• the image extensions allowed are (jpg, jpeg, png, gif, bmp)

Problem 1.3. Are the following statements true or false?

(a) In a Boolean retrieval system, stemming never lowers precision.

(b) In a Boolean retrieval system, stemming never lowers recall.

(c) Stemming increases the size of the vocabulary.

(d) Stemming should be invoked at indexing time but not while processing a query.
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Problem 1.4. Followings are the query term frequencies in a corpus. Optimize the query
to minimize the number of steps in searching the corresponding postings.

Term Frequency

combine 124,991
margin 86,116
fitness 63,081
expenditure 9,491
wind 229,414
outside 318,339

The query is:

(margin OR wind) AND (outside OR expenditure) AND (fitness OR combine)

Problem 1.5. Compress the following inverted index posting using the delta encoding and
VByte encoding schemes as discussed during the lecture (ref. inverted-index slides). The
posting is as below where an entry is a tuple as (docid, tf, [pos1, pos2, ...]):

(10, 3, [2, 9, 17]), (22, 2, [5, 9]), (27, 1, [5])
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