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Answer any FIVE FULL Questions
1(a) Explain Rule based tagger and hybrid tagger in POS tagging.
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b) Explain Stochastic tagger and write the derivation of Maximum likelihood.[6]
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2 (a) Explain the concept of constituency.
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(b) Describe the concept of probabilistic parsing. [03]
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5. Explain the criteria to evaluate the IR system. [10]
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9.7.2 Effectiveness Measures

Iffectiveness is purely a measure of the ability of a svstem to satisfy the
user in terms of the relevance of documents retrieved (Rijsbergen 1979).
Aspects of effectiveness include whether the documents returmed are
relevant to the user, whether they are presented in order of relevance,
whether a significant number of relevant documents in the collection are
retumed(olhcuset.eu:.o\numberofmme;bavebeenptoposodb
quantify effectiveness. As stated earlier, the most commonly used measures
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Fallonat Nurnber of non-relevant documents retrieved (N,)

vurnber of non-relevant documents in the collection
For Figure 9.13, the fallout will be computed as
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o —— TEIIEPRIICU Y uommonnsoﬂ] retriev,
Theanuehkesintowtbolhptedakrn-ndmedu T
nd:ehatmonicrneanofwaﬂundpmln‘m. ¢ is defined
= 2R
£ P+ R
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rols the trade-off between isi

: . X — precsion

resulting n a harmonic mo‘ﬁ?m"::;"l an‘;eishl o precision and recall,

mos‘re wclgi‘xl 1O precision, and B< 1 give precision (E= F). > | gives
Swets (1969) develoned w rm.s_ 1 .x s mare weight to recall.

i{: the ﬁ;sl NR, Position. Relevant documents are ranked 1. 2 3
NR, . where NR,,, is the number of relevant documents. The idc'al ‘lznk

is given by
NR.,
> r
IdR. = =t
NR

Lt the average rank [AvR) over the set of relevant docuaments retrieved
by a system be
NR_,
ey
AVvR = -W—':
i

Explain in detail about classical information retrieval model.

CLASSICAL INFORMATION RETRIEVAL MODELS ——

9.4.1 Boolean model .
Introduced in the 50s, the Boolean m"de.'l is the OIfic“ of the thre,
classical models. It is based on Boolean logic and classical set theory. Iy
this model, documents are represented as a set of keywords, usualy
stored in an inverted file. An inverted file is a list of keywords ans
identifiers of the documents in which they occur. Users are required i
express their queries as a Boolean expression consisting of keywoeds
connected with Boolean logical operators (AND, OR, NOT). Retrieval &
performed based on whether or not document contains the query terms
Given a finite set

Te= {0, &) ..o Bp.iily)
of index teyms, a finite set

D={d d.... d, ..., dJ
of documents and a Boolean expression—in a normal form—represent 8
query O as follows:

Q- "ivep!o 0,' € [f’ ﬂ“}
: 'l:: retrieval is performed in two steps: _

3 u,: set liof documents are obtained that contain or do not comait
 Jo, lo L= ‘J
where —t, € d means L# d
2. Set operations are used to retrieve |
— n R

' A . - &




9.4.2 Probabilistic Model
The probabilisiic model applics a probabilistic framework to IR -
decuments based on the probability of their relevance 10 a gy, o o
(Robertsan and Jones 1976), Retrieval depends on whether pn)babum"
relevance (relative to a query) of a document is higher than thy % rey, |
relevance, e whether @ sxcoeds a threshold value Given , oy
documents 0, a query ¢ and a cut-off value e this model first ca),
the p}bb_abiluy of relevance and irrelevance of a document w the .
It then runks documents having probabilities of relevance at Jeast thay o
irrelevance in decreasing order of their relevance. Documents are rerievs
if the probability of relevance in the ranked list exceeds the cut off Vi
More formally, if P{R/d) is the probability of relevance of a documes
d for query g and P(I/d] is the probability of irrelevance, then the = ol
documents retrieved in response to the query ¢ is as follows.

S={d,| P(R/d)) = PI/d)} PIR/d) >

< E SR Le] s T TeenamERY Uity
9.4.3 Vector Space Model =R

The vector space model js one of e

Important Contribution (o its de, "ROSt_well mudied retrieval In

Salton (1968, Salton and McGan (‘:';;r:') N was made by Luhn {1 L-

) x i lest fosm ._-.m'
a value of cither zero or one, indic o » %ﬂn
term in a document or ao el the absence or presence
w a functio S
g sl M s o S _)’; : $u .C‘_,_gpl' the frequency of terms
vectors, to yield a retrieval score to cach Tis =
prodice a ranked list of retrieved documents. Given a finite set of ~

Q= (dlv “3, ey lg-. et ] d‘} - (NPT
cand a finite set of m terms

T - "’_;v e
cach document is represented by a column vector of wesghts as follows:

l:w"-‘ % wap cmoy w!-,-.. ey w,,, )‘

-

..7.‘0" =3 W

collection as & whole is represented by an m = nu:un-docnfnesn ...;
Gy hy Wy ot Wy, . = d3) e s
s - e S Sy e 3-. -

W w6

o S

D P .
9.4.4 Term Weighting .




A simmple antomatic method 1o GhIMMUIng INGeXed represcoiamomn o
the documents is as follows.
Step 1 Tokenization TThis extracts individual terms form a document,
converts =il the letters 1o lower case, removes punctuation roarks
The output of the first stage is @ representation of the docament as a
stream of tersmas.
Step 2 Stop word climination This removes words that appear more
frequently in the document collection.

This reduces the remaining terms to their nguistic

The information logic model is based on a special logic technique callag
l_gwng. Retrieval is performed by making inferences from
documg_lmwv This is unlike classical models, whcrt-—a_sésih'f)m
is used. Unlike usual implication, which is true in all cases excepe that
when antecedent is true and consequent is false, this inference is uncertain,
Hence. a measure of uncertuinty is associated with this inference. The
::_‘?_“_‘ﬂi ;-7::1. foru nrd-b) van Rijsbergen is uscc-l to measure this uncertzinty.

The situation theory model is also based on van Rijsbergen's principle

Retrieval is consi as a flow of information from document to queiy-

to model information flow. An infon represents an »uyMﬁ

infon carries either positive or negative information, K

VA Sssusaasmsswes AT TEN SUWBRTIONS,
'I'he-y_t_tt&Mn IR model was first introduced in Dominich (1992, 1999)
and Rijsbergen (1996). In this model, the documents are not isoluted,
instead, they are interconnected. The query interacts with the
interconnected documents. Retrieval is conceived as a result of this
interaction. This view of interaction is taken from the concept of interaction
as ::eullv‘xd n .thc Copenhagen interpretation of quantum mechanics,

polarity. The polarity of an infon can be either I or 0, indicating that the



