1R Models

(a) The Vector Space Model has lo
employed within Web search engines? Similarly, why has the
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ng been a benchmark model for information retrieval, Why has it not been
Probabilistic Mode! not been so employed?
(5 marks)

(b) With respect to the Vector Space Modzl (VSM):

(i)

(i)

(i)

(v}

ighting mechanism and

Define the gfidf [term frequency / inverse document irequency] term we
{3 marks)

specify why il is appropriate.
Define the cosine similarity measure and specify why It is mare appropriate than inter-document

distance. (5 marks)

Specily & data structure that might be employed for storing the document representations,

Comment on any organisational strategies that might make it more cfficient for the retrieval task.
{5 marks)

Describe the effect on the stored document representations of adding new documents or chan ging
existing documents. Which values must be recomputed? How can the strategy bhe slightly
modified so that it is more resilient to the addition of new documents? (5 mearks)
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(v Relevance feedback mi ght be incorporated into the VSM in order 1o allow a user incrementally
improve the focus of a query. Give a geometric interpretation of this process and an algebraic
process by which it might he achieved, Srare any limitations of your technigue. (5 marks)

(c) The Probabilistic Mode! of information retrieval presents an altemative approach to the VSM, one in which
relevance feedback (implicit or explicit) is a requirement.

(i} Give the fundamental formula for the Probabilistic Model, which weights individual terms based on
their probabifity of being relevany/non-relaevant. (3 marks)

(it} Specify how vocabulary terms can be given initial weights [before a query has been evaluated] and
how these weights can be subsequently altered from one iteration to the next. {7 marfs)

Document/Query Processing Techniques

{a)  Clustering — either at document or term level — can prove beneficial during information retrieval,

)] Specify an algorithm by which local term or document clustering might be achieved, (13 marks)

{ii} Outline, with the aid of an example, how the retrieval process might benefit from the clustering of
(i) above, (6 marks)

(i} Are there any drawhacks to this particular approach’ Give an alternative, (& marks)

(b} Instead of using the approach of (2} above, why not simply use a linguistic thesaurys (synonym finder), as
commonly found in word processing applications? {3 marks)

(¢} A number of techniques exist for processin £ document/guery content at the individual term, or waord,
level, With respect to the following techniques, specify (i} what lechnique might be applied, (ii) at what
point it might be applied, and (iii) what benefits it might have.

(i) Stopword elimination {4 marks)
(ii) Stemming/conflation {4 marks)
(iii} ACIonym expansion {4 marks)

Retricval Evaloation; Document & Query Processing

(@} Precision (P) and recall (R) are the most common measures of retreval accuracy. They are usually
combined to produce a P:R Graph andiar P-R Table.

(i Why is the data usually provided in the form of a continuum — graph or table - rather than as a
simple pair af values, P & R? {5 raris)
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(b}

Frr—

(i)

(ii)

v}

(v)

Y in Fig. 11 ieft hand
Acqume that, for a given query, a1 TR system ranked documents as hsl-.‘:_d in Fig. 1. in Tl;;: -
| Agsume that vou have prior knowledze that the collection contains rele
I ' {hat belong o this set. Consiruct

fhat the marked documnents are those retrieved
nt accuracy of the IR system. Repeat the

system using the same QUuEry &
(12 marks)

column.

documents, and
the P-R graph for this case and comment on the appare

process for the right-hand column (depicting another IR
documents), Briefly compare and contrast the IR systems involved,
in an attempt to tune up the ranking al gorithm.

IR system developers sometimes use PR measures
would you approach this problem? (3 marks)

If you were constructing a web search engine, how
557

If an IR system embodied relevance feedback, how would you measure its effectivene
{5 marks)

What are the characteristics of a good test eollection for evaluating an IR system” 5 marks)

When evaluating accuracy for an IR system, some content types might skew the results. Comment on the

expected effect of the following conwent types:

(@
(i)

Wumeric data (4 marks)
ACTONYMS {4 marks)
IR System 1 IR System 2
Dos 19 * Doc 125 *
poc 1 Doc 68 *
Doc 31 Doo 910 #
Doc 125 * Doc 11 *
Doc 12 Doc B6 *
Doc 6B * Doc B2 *
Doc 90 * Doc 19 W
Doc 18 Dog 15 *
Boc 77 . ¥ Doe 10 %
Doc 56 Doc 33 *
Hoss * Doc 17
Doc 33 * Doc 2289
il * Doc 301
Doc & *
Doc 6@ *
Dogc: 225 L
Dogc 16
Doc 231
Doc 233 #
Doc 15
Doc. 3 %

Fig. 1 - IR System Rankings
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4.

Multimedia IR

ia)

(b)

(e}

Within multimedia IR, two strategies are commonly emploved: (i) GEneric Multimedia object INdexlng
(GEMINI): and (ii) Spasial Aecess Methods.

(1} What is implied by GEMINI? Wlustrate this by means of fime series information retrieval,
(5 marks)

(iit  What is implied by Spatial Access Methods? (3 marks)

Describe a possible approach to colour image (photographic) information retrieval, Pay particular
attention to the following issues:

(i) What type of queries do you intend to support? {3 marks)
{ii} Specify how the similarity of two images might be measured. (3 marks)
iy} State what GEMINI feature extraction might take place and how it is achieved. (& maris)
(iv} Specify how the distance in feature space might be computed. (4 marks)
(v} Explain whether your approach alieviates the dimansionality curse or the cross-talk problems
inherent in multimedia retrieval, {4 marks)

Information visualisation can prove useful in the case of video content analysis. Specify how this
visualisation is achieved and used:

(i) State which media feature{s) are being visualised and whar display structure is employed.
' (4 marks)
(i} State what interpretations and conclusions can be inferred from the visualisation. {4 mariks}
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