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21 MODELING

t—dimensional vectorial space and standard linear algebra operations on vectors.

For the. classic prolnihilistic model. the framework is composed of sets. staiulard

probability operations, and the Bayes’ theorem.

In the remainder of this chapter, we discuss the various IR models shown

in Figure 2i 'l‘hroughout the distuission, we do not explicitly instantiate the

components D_._ Q, f. and Blighdji of each model. Such components should he
quite clear from the discussion and can he easily inferred.

2.5 Classic Information Retrieval

In this section we briefly present the three ('rlassic models in infornuttiou retriewal

namely the Boolean. the vector, and the probabilistic nnn'lels.

2.5.1 Basic Concepts

The. classic models in iniormation retrieval consider that each doctnnent is de—

scrihed by a set. of rt-zprcscntalive key words called index terms. An finder term

is simply a {document} word whose semantics helps in rememhering the docu—

ment's main themes. Thus, index terms are used to index and suunnarize the

document. contents. In general, index terms are mainly nouns heceuse nouns

have meaning h}! themselves and thus‘ their semantics is easier to identil‘f and

to grasp. Adjectives. adverbs, and connectives are less useful as index terms

l'iecause the}! work mainly as complements. llowmrer. it might he interesting
to consider all the distinct wtn'ds in a document collection as index terms. For

instance, this approach is adopted hy some Weir sca‘rrch engines as discussed in

Chapter .13 [in which case, the document logical \-'l(:\-\-' is felt. tort). “7c postpone

a. discussion on the problem of how to generate index terms until Chapter 7-.
where the issue is cmrered in detail.

Given a set of index terms for a document? we notice that not all terms

are. equally usct‘ul for dcscrihing the document contents. in fact. there are index

terms which are Sllllpl,_’ vaguer than others. Deciding on the irnportamte of u

term for sunnnarizing the contents of a. document is not a trivial issue. Despite

this difficulty, there are properties of an index term which are. easily measured

and which are useful for evaluating the potential of a term as such. For instance,

consider a collection with a hundred thousand documents. A word which appears

in each of the one hundred thousand documents is completely useless as an index

term because it. does not tell us anything about which documents the user might

be interested in. On the other hand. a word which i-tppears in just five documents

is quite useful he tause it narrows down considerably-- the space of documents

which might he of interest to the user. Thus, it should he. clear that distinct

index terms have. varying relevance when used to describe document contents.

This effect is captured through the assignment of numerical areighfs to each index
term of a document.
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Let la.- b.‘ an index terrn. d}- ‘o: a document, and arm.- :3 U l): a weight

associated with the pair (knoll) This weight quantifies the importance of the
index term for describing the (.loeinnent semantic et'nitcnts.

Definition er. t he the another ofindei: terms in. the system and is, be e genera.-

imiei: tr-r'in. K {_lc].. . . .3153} is the set of oil. index: terms. :1 height in”- 1"» (l

is u.:~'.~'sor'i.uted wraith. each imtr-r term. k,- of a document. d,» For an. inder term

which (has not- rippcrir in the document tort. n1.)- 2 ti. l-l-‘i'tti the (fortnmcnt at",

is esmr'irited an Ends-3' term irr'rtor d..- represented by (it, 2: l'l’l1._i"”i2..i~ . . uteri).
Further. let Us bi.- e. function that. returns the. Tiltiighi osscic-iotcrt with. the order

term tr, or any t—diniensiomn' rector .;"'t.r._. ,gatjrtJ] 2 term}.

is we later discuss. the index term weights are. usually assumed to l}(‘ mutu—

ally independent. This means that knowing the weight ”ch associated with the

pair {ts-Mtg tells us nothing about the weight. an“ associated with the pair

lift-4 1,111.}! This is clearlv a simplification because occurrences of index terms in
a document are not. nncorrelated. (.‘onsider, for instance, that the terms ('(JFTL—

peter and Ht'ttt'O'J'YlY are used to index a given document which covers the area. of
computer networks. I-hctlucntly, in this (lotill‘l'llL’UlT, the appearance otonc of these

two words attracts the appearance of the other. Thus. these two words are (.tm‘re—

lated and their weights could reflect this correlation. Vii-"idle inntual independence

seems to be a strong simplification. it does. simplify the task of computing index

term‘weights and allows for fast. ranking computation. Furthermore, taking ad—

vantage of index term correlations for improving the. final document. ranking is

not. a simple task. in fact. none of the. many approaches proposed in the past.

has clearlv i'lemonstrated that index term correlations art ad 'antageous [for

ranking purposes] with general collectitnis. Therefore, unless clearly stated oth—

erwise, we assume mutual independence among; index terms. In Chapter :3 we 
 

 
 
 
 
 

 

discuss modern ret-rie 'al techniques wl'iich are based on term t'.01"rt".l£-1T.l0n:-1' and

which have been tested successfully with particular collections. These successes

seem to be slim-iv shitting; the current understanding towards a more favorable

view of the usefulness of term correlations for ll'lftll'l‘fléLI-lt'nl retrie Yul systems,

The above definitions rn‘ovide support for discussing the three classic infor-

mation retrieval models. initially. the. Boolean, the vector. and the probabilistic:
models. as we now do.

.52 Boolean Model

2The Boolean model is a simple retrieval model based on set. theory and Boolean

Elgcbra. Since the concept of a set is quite intuitive, the Boolean model pro—
.Vides a fran'imvorl; which is easy to grasp by a. common user of all [R system.

Furthermore, the queries are specified as Boolean expressions which have 131“?“lEie

e11m,nticg_ Given its inherent simplicity and neat formalism. the Boolean inodel

Ceived great. attention in past years and vas adopted by many of the early

bmniercial bibliographic system-s.
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Figure 2.3 The three conjunctive cmnponcms for the query to —— k“ (to. “ix-M.

1f nfortunately. the Boolean model sutlers from major drawlmcks. First.

its retrieval strategy is l'iased on a binary decision criterion tie, a document. is

predicted to be either relevant or non~relovant) without any notion of a grading

scale. which prevents good retrieval performance. Thus. the Boolean model is

in realiti-r much more a data {instead of information} retrieval model. Seemid.

while Boolean expressions have precise semantics. frequently it is not simple. to

translate an intormatirm need into a Boolean expression. In fact most users find

it difficult and awkward to express their query requests in terms of Boolean ex-

pressions. The Boolean expressions actually formulated by users often are quite

simple {see (fl-hapter It] for a more thorough discussion on this issue). Despite
these. drawbacks. the Boolean model is still the dominant model with commercial

document. database systems and provides a good starting point for those. new to
the field.

The Boolean model considers that index terms are present or absent in a

dotannent. As a result. the index term weights are assumed to he all binary. i.e.,

We; 6 {0.1}. A (piety t} is composed of index terms linked by three connectives:
not‘ and, orzThus, a query is essentially a com-'entional Boolean expression which

can be represented as a disjunction of conjunctive rectors tie. in disjnnctt-i'e norw

and form. — DN F). For instance, the. query [q 2 It” a (tit wioj] can be written

in disjunctive normal form as [973“; = [1. 1, l) \-"' {.l. 1.1!) "-.-’ [1. ll‘ {3}]. where each of
the components is a binary weighted Vector associated with the. tuplc it“s: kt, kc}-

These binary weighted vectors are called the conjunctive components of (loaf.
Figure 2.3 illustrates the. three (.‘t‘mjtilu'Lt-it'o components for the query q.

  

Definition For the Boolean model. the index term. -u.:eight oar-tables are. all

binary to, tea.)- C {0.1}. A query q is a convent-tonal Boolean empress-ton. Let

illiaf be the disjmtctirc normal form for the query 0. Further, let r121. be any of the

CUTU’tt-‘Fttittt-‘B components of (kg. The similarity of a (tetra-meat dj to the query q
is defined as

_,

St'fllidjad] : { 1 if 26cm l {glee E thief} A ivk.‘ glid‘tl : 9116(6)]
 

t 1 otherwise: I
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