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Question Paper
Exam Date & Time: 01-Jun-2023 (02:30 PM - 05:30 PM)

MANIPAL ACADEMY OF HIGHER EDUCATION

INFORMATION & COMMUNICATION TECHNOLOGY DEPARTMENT

INFORMATION RETRIEVAL [ICT 4035]

Marks: 50 Duration: 180 mins.

Descriptive Questions

Answer all the questions. Section Duration: 180 mins

Encode the following posting lists by using variable byte (VB) compression technique:

i. Alice: 3, 19, 25, 33, 48, 57, 70, 71, 89, 147, 389

ii. Ant: 6, 10, 22, 40, 46, 66, 69, 87, 94, 260, 538

(5)

Rank given documents using probabilistic model by considering a query {t1, t2, t6}. Assume DOC 1 and DOC 2 are relevant to the query.

t1 t2 t3 t4 t5 t6

Doc 1 1 0 1 1 0 0

Doc 2 1 1 0 1 1 0

Doc 3 0 0 0 1 1 0

Doc 4 0 0 1 0 0 0

(3)

Are the following statements true or false? Justify.

i. In a Boolean retrieval system, stemming never lowers precision

ii. Stemming increases, the size of the vocabulary

(2)

Perform 3 iterations of the hyperlinked-induced topic search (HITS) method for the graph given below to compute the hub and authority scores of pages 1 to 6. (5)
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The Rocchio relevance feedback model treats every relevant documents as a single cluster, which it models via the centroid of the cluster.

i. Identify the condition where this approach might not work well by considering any two suitable examples.

ii. Apply Rocchio method to update the query "best car very best car best vehicle" by considering relevant document "best car manufacture best
car" and non-relevant document "best on-road vehicle". Assume α = 1, β = 0.75, γ = 0.25

(3)

For a given query there are 20 relevant documents in the collection. The precision of the query is 0.50 and recall for the query is 0.35. How many
documents are there in the result set?

(2)

Rank the following documents for a query "news about presidential campaign" by using the vector space model with cosine similarity.

Doc 1: news about organic food campaign

Doc 2: news of presidential campaign

Doc 3: news of presidential candidate

Doc 4: news about

Doc 5: news of presidential campaign presidential candidate

(5)

Illustrate how zones are encoded as extensions of dictionary entries by taking an example. Is there any advantage /disadvantage if zones are encoded
in the posting lists rather than the dictionary? Justify.

(3)

With a suitable example illustrate the merging of the 2 sorted runs used in blocked sort based indexing (BSBI) method. (2)

Decompose the matrix S by applying the symmetric diagonalization theorem and verify the answer (5)

Find the soundex code by considering 2 differently spelled proper nouns Johnson and Johnsen. Whether the soundex codes of these two are same or
different? Justify.

(3)

Write any two differences between Single Paas In Memory Indexing and Blocked Sort Based Indexing. (2)

Consider an IR system that return 10 documents for a query and 1st, 3rd, 5th, and 9th documents are relevant. Assume total number of relevant
documents as 4.

i. Write a table showing the recall, precision and the interpolated precision at each of the 10 levels.

ii. Illustrate the difference between the recall-precision and the interpolated recall-precision by drawing a neat graph.

(5)

Why dictionary compression is considered important? Consider a dictionary with approximately 4,00,000 terms. Determine the space required to store
the dictionary as a string by considering 8 bytes/term, 4 bytes/term for frequency, 4 bytes/term for pointer to postings, and 3 bytes/term pointer. Whether
the total storage space would increase/decrease if the dictionary is stored as an array of fixed-width entries assuming 20 byes to store each term, 4
bytes for document frequency, and 4 bytes for postings pointer? Justify.

(3)

Compute the Jaccard coefficients J(d1, d2) and J(d1, d3) for the following documents based on shingles (words) of size 2:

Doc 1: "The sky is blue and the sun is bright"

Doc 2: "The sun in the sky is bright"

Doc 3: "We can see sun is bright, the sky is blue"

(2)

-----End-----
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