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Abstract

Two concepts, relevance and utility, have been proposed
as basic criteria for the evaluation of document retrieval
system effectiveness. ~ To compare their relative merits, a
model of the document retrieval process is developed. This
modél, called the Retrieval Situation Model (RSM), is an ex-
pansion of Bookstein and Cooper's model of a document
retrieval situation [1]. The concept of utility and several
definitions of relevance are compared using the RSM. The
paper concludes that utility is the most practical basis for
actual system evaluation, and questions the value of such
traditionally accepted measures of retrieval system effec-

tiveness as recall and precision,



Introduction

A document retrieval system is intended to facilitate
the location of material relevant to an inquirer's informa-
tion need. Relevance, then, is a central concept 1in the
comparison and evaluation of these systems [2, p. 6].
Cleverdon, Mills, and Keen [3] proposed six criteria for the
evaluation of document retrieval systems. The two criteria
which gauge the effectiveness of the system, precision and
recall', can be assigned values only if we are able to dis-
tinguish relevant documents from those not relevant. To
determine a precision value, we need only make this dis-
tinction within the set of documents retrieved by the sys-
tem. In order to establish a value for recall, however, we
must be able to partition the entire document collection
into sets of relevant and not-relevant documents. To use
precision and recall as criteria for document retrieval sys-
tem evaluation, we must define relevance and operationalize
its definition.

As Wilson [4, p. 457] has noted, " relevance is a high-
ly general and vague notion that can be made specific and
precise in a large number of ways." It is not surprising,
therefore, that the literature shows a surplus, rather than

a shortage, of definitions of relevance. The historical

'Precision is the ratio between the number of relevant
documents retrieved and the number of documents retrieved;
Recall is the ratio between the number of relevant docu-
ments retrieved and the number of relevant documents in the
collection. An ideal document retrieval system would have
both precision and recall equal to one.



development of the concept is well described by Saracevic
[5], whose paper goes into far greater detail on the subject
than is possible here.

This paper will review and expand a mathematical model
of a document retrieval system proposed by Bookstein and
Cooper [1]. The extended model will be used as a vehicle for
the comparison  of several important definitions of
relevance, including Cooper's logical relevance [6], Wil-
son's situational relevance [4], and Bookstein's relevance
[7]. Moreover, because Cooper [6,8,9] has articulately cham-
pioned the use of utility, rather than relevance, as the
basis for the evaluation of retrieval system effectiveness,
utility will also be related to the extended model and com-
pared to the three definitions of relevance.

This paper, then, 1is organized 1into three major
parts. In the first part, the Bookstein-Cooper model 1is
introduced and expanded. In the second, the three defini-
tions of relevance are presented and related to the expanded
model. The competitor concept, utility, is similarly
treated. In the final part, the results of part two are com-

pared, and some general conclusions are presented.

The Retrieval Situation Model

Bookstein and Cooper [1] have proposed a mathematical
model of a document retrieval system. The first section of
this part presents their model. In the second section we ex-

pand it both backward, so that it includes the processes by



which the 1index record and the wuser's request are
generated, and forward, so that it includes the interaction
of the user with the retrievéd document(s). The expanded
model, of which Bookstein and Cooper's model is a component,
will be referred to as the Retrieval Situation Model, or
RSM.

We note here that many of the desirable mathematical
qualities which hold for the Bookstein-Cooper model do not
hold for the RSM. This is due primarily to the vagaries of
human action, which the Bookstein-Cooper model ex-
cludes. While perhaps unfortunate, we do not consider this
lack of mathematical rigor debilitating with respect to the

purpose of this paper.

Bookstein and Cooper’s Model

Bookstein and Cooper define a document retrieval sys-
tem, Sbcz,as a quadruple

Sbc = {I, R, V, T}, where

I is the set of index records or document representa-
tions used by the document retrieval system for manipula-
tion. These representations can take such forms as a set of
index terms, a binary vector representing a uniterm clas-
sification, the document's abstract, or the document it-
self, Whatever the form of representation, the set I con-

tains one such representation for each document in the sys-

*A list identifying all symbolic representations used in
this paper will be found in Appendix A.



tem.

R is the set of wuser requests or system-manipulable
query formulations. The user of the system has expressed
his information need in a natural language query and this
guery has been transformed 1into a system-manipulable re-
quest. The set R consists of a all conceivable system-
manipulable requests.

V is the set of retrieval status values which the sys-
tem can return for a given document in response to a par-
ticular request. In the simplest case, V will consist of
only two values, retrieved and not retrieved. A more sophis-
ticated system may return a value between 0 and 1, reflect-
ing an attempt to predict the probability that the user will
find a document relevant to his request. Alternatively, this
value can be considered an assessment of the degree to which
the document is relevant to the request.

T is the retrieval function. Given elements " in R and

i in I, T maps each pair (Fm, i ) to some value v in V. For

n n

a given request (Pm) and a particular index record (in), the
function T determines a unique value from V, "indicating the
degree to which it is predicted that the document
represented by the 1index record will be found relevant to
the request by the patron" [1, p. 155].

Bookstein and Cooper summarize the operation of their

model as follows:

Given a request, r, the function Tr1 uniquely
breaks the set of index records, I, into a set of
subsets and 1induces a simple ordering on these

subsets. This process can be used in a search of



the collection by means of the following idealized
search procedure. To search the collection, a user
begins by examining the "first" subset of docu-
ments; if he wishes, he continues by searching the
"next" subset of documents, etc. Each subset is
searched randomly. The system operates by reducing
a random search of the full collection to random
searches of the much smaller subsets defined
above; these subsets are presumed to be enriched
with relevant documents. [1, pp. 156-157]

Our representation of the Bookstein-Cooper model is

shown in Figure I.

Figure I.

The Bookstein-Cooper model

-
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Although the Bookstein-Cooper model takes I as a
given, the process of creating an index record 1is dis-
cussed. The index record is derived from its source docu-
ment, and the derivation process entails a significant in-
formation loss. This loss is necessary in order to reduce
the index record to a system-manipulable size and for-
mat. The reduction is usually accomplished via an indexing
procedure, with syntactic, structural, and semantic com-

ponents,



The syntax establishes the set of legitimate index
terms which, Qhether natural language or abstract, may be
used to build the document's index record. The procedure's
structure defines the relationships between different terms;
it may be either explicit or implicit. An explicit structure
is overtly defined in the system's documentation, while an
implicit one is determined by the de facto assignment of
terms to documents. Similarly, the structure may be hierar-
chical, like the Dewey Decimal System, or uniterm. The
semantics of the indexing language are the rules suggesting
how each index term is to be applied. The assignment of in-
dex terms to a document determines the retrievability of
that document, so the process of assigning a term to a docu-
ment should be based on the expected utility of the docu-
ment for inquiries under the term.

Bookstein and Cooper note that a similar transformation
is generally performed on the user's query to formulate the

system-manipulable request.

Extensions of the Bookstein-Cooper Model
In this section we extend the  Bookstein-Cooper model
by adding to it descriptions of the processes by which
(1) the document was created,

(2) the document was processed to generate an index
record,

(3) the user's information need was created and ex-
pressed as a natural language query,

(4) the natural language query was formulated into a
system-manipulable request, and



(5) the output of the retrieval system was used to
modify the wuser's state of knowledge and (possi-
bly) the information need representation in the
form of the request.

We assume that a document can be described as follows:
a document is created by an author, working in a particular
environment, in order to express an identifiable idea. These
three variables, author, environment, and idea, determine a
document.

Environment is a complex variable, and includes the
physical, emotional, and intellectual situation in which the
author works. Thus a change in the environment may cause a
given author to express the same 1idea in a significantly
different documeﬁt. Consider, for example, the change in
tone of White House statements on the Watergate break-in
over the period June, 1972 to June, 1974. Although the
author, Ron Ziegler, and the idea, the denial of high-level
White House involvement, remained the same, the tone of the
communications became far more defensive and uncertain.

Similarly, the author is a complex factor. In an in-
variant environment, different authors will create different
documents in order to express the same idea, even in a con-
stant environment. Furthermore, the same author has the
ability to produce different expressions of the same idea.
As evidence supporting this assertion we offer the first
draft of any important document, complete with alterations,
additions, and deletions. This factor we call the author in-

cludes his deductive and inductive reasoning powers, his in-



tellectual and experiential knowledge, his current emotional
and physical state, his ability to express his ideas clear-
ly, and his concern to do so in the particular case at hand.

The document is an expression of an idea or of a solu-
tion to a particular problem. Where does this idea (or solu-
tion) come from? We assume that the idea is the product of
an ongoing interaction between the author and his environ-
ment. The author and environment continually interact with
each other, in a fashion similar to that of an axe being
sharpened on a grindstone., The 1idea is analogous to the
spark generated by the sharpening process.

Using a notation similar to that of Bookstein and
Cooper, we define a document creation system, Sdc' as a sex-
tuple {A, E, Id, Ti’ D, Te} where

A is the set of all potential authors, individuals

capable of creating a document,

E is the set of all possible environments in which an

author can work.

Id is the set of all possible ideas.

Ti is a relation taking a point in A X E to one or
more points in Iq; Ti is the "interaction" relation
Ti(a,e)--—>id in Id.

D is the set of all possible documents.

Te is a relation taking a point in (A X E X Id) to one
or more points in D; it is the "expression" relation
Te(a,e,id)—-—>d in D).

A representation of this system is shown in Figure II.
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Fiqure II.

The Document Creation System (Sdc)

The document so derived must now be indexed; it must be
transformed into a system-manipulable description, the index
record. We assume that a classifier, working in a specific
organizational context, with a  particular indexing
procedure, accepts the document and creates an index record
for it. Thus, four factors determine the index record: the
document, the classifier, the organizational context, and
the indexing procedure.

Like the author and the environment in the document
creation system, the classifier and the organizational con-
text are complex variables capable of producing unpredic-
table variations in the index records produced. The most
significant new question predicted by the index creation

system is that of how the indexing procedure should be con-
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ceptualized. Is it another input to the process which
creates the 1input record, or is it the process itself? For
simplicity's sake, we assume that the indexing procedure is

the index record creation transformation Ti We define the

c.
index record creation system, sic' as a sextuple {D, C, O,

T., I, Tic} where

i!

D is the set of all documents to be represented in the
system, and is the output of Sdc above.

C is the set of all possible classifiers who generate
index records for use in system Sbc'

0 is the set of all possible organizational contexts,
in which classifiers operate on documents to create
index records.

Ti is the interaction relation as in Sdc above.

I is the set of all index records present in Sbc'

A representation of the index record creation system is
presented in Figure III.

We now wish to represent the generation of the user's
information need and its evolution into a system-manipulable
request, and include this representation as part of our
model. Fortunately, it seems reasonable to assume that there
is a strong analogy between the process of generating and
expressing ideas and that of generating and expressing in-
formation needs. We substitute the user for the author, the
need for the 1idea, and the query for the document. Now we

are ready to define a system in which a query is generated,

ng, as a sextuple {U, E, N, Ti’ Q, qu} where
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Figure III.

The Index Record Creation System Sic

D Cll<—+"l}<——>0
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U is the set of all possible users,
E is the set of all possible environments in which a
users can work,
N is the set of all possible information needs,
Ti is the 1interaction relation, defined as in Sdc
above,
@ is the set of all possible natural language queries,
which express an information need n in N, and
qu is a relation taking points in U X E X N to one or
more points in §; 1is 1is the "query generation"
relation qu(u,e,n)--->q in Q.
This system is depicted in Figure IV,
In similar fashion, - the system which formulates re-
quests from natural language queries is directly analogous

to the 1index record creation system. Analogous to document

is query, to classifier is formulator, and to 1index record
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Figure IV.
The Query Generation System ng

Ues| T |«—E

is request. This enables us to define the request formula-

system, S_., as the sextuple {Q, F, 0, T:, R, T}
rf i rf

@ is the set of all possible queries produced by ng
above,

F is the set of all people who formulate requests for
Sbc'

0 is the set of all possible organizational contexts in
which a formulator transforms a query into a request,

Ti is the interaction relation defined in Sdc above,

R is the set of all possible system-manipulable re-
guests in Sbc’ and

Tpf is a relation taking a point in @ X F X O to one or

more points in r; it is the "request formulation"
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relation Tpf(q,f,o)——->r in R.

This system is depicted in Figure V.

Figure V,

The Request Formulation System Spf
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As has been noted earlier, the retrieval system Sbc’
produces output in the form of ordered subsets of index
records. We assume that these subsets are related back to
their source documents, which are then presented to the
user. These documents become part of his environment, and
.their content may become part of his intellectual
knowledge. Thus, we define the information use system, S

iu’

as the sextuple {V, D*, T u, E, Ti} where

iu’

V is the set of retrieval status values returned by
Sbcy

D* is the set of retrieved documents presented to the

user,

Tiu is a relation taking a value v in V to a document



x o, X . . . . '
d in D ; it 1is the information wuse relation

¥, *
Tiu(v)--->d in D,
U is the user,

E is the user's environment, and

]
The information use system siu is presented in Figure

T. is the “iﬁteraction" relation, defined in Sdc above.

VI,

Figure VI,

The Information Use System Siu

Ue—| T [+—E

The Retrieval Situation Model is presented in its en-
tirety in Fiqure VII. We note here that all transformation
(denoted T, or T,,) are defined as relations because they do
not determine a unique point in their range for any given

point in their domain. There is, for example, no unique id
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in Id to which constant values ac in A and ec in E are

mapped by Ti‘ Similarly, there is no unique d in D to which

constant values a, in A, €~

by Te. This is perhaps unfortunate, but it makes the model

in E, and idC in Id are mapped

far more representative of the human world, and matters
little for the purposes of this paper.

Swanson [10] has discussed the trial and error nature
of the document retrieval process. The RSM can very easily
be modified to  represent this feature of the retrieval
process. If we regard the model presented in Fiqure VII as
one éycle of an ongoing process, where the user-environment
interaction becomes a node connecting both component Siu of

the previous cycle with component S__ of the current cycle,

qg
and make a similar connection between Siu of the current
cycle and ng of the next cycle, then Figure VII becomes one

link in a chain of RSMs, depicting an iterative retrieval
process., In fact, the user-environment interaction 1in Siu
can overlap the author-environment interaction in Sdc as
well. That is to say, there 1is no reason why those who
generate queries cannot generate documents (and vice versa).
This we will regard as a special case; it therefore is

depicted in Figure VIII as a dashed line, while the user-

environment interaction will be shown as a solid line.

Relevance and Utility in the RSM
In this part of the paper, several important defini-

tions of relevance and the concept of utility are reviewed
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Figqure VIII,.

The Cyclical Nature of Document Retrieval
Depicted Using the Retrieval Situation Model

¥ _
STt - oy
Ve—| T [—E Ae—) T —E
T N
’ \
/ \
/ \
| SAME. AS FIGURE AT /
/
\ /
\ s
\\ %
\\///V .
T \
b
l T
Ué.__.> -rL (—)E A<_"'") E (__Ha




19

and related to the Retrieval Situation Model. This part of
the paper consists of four sections. The first deals with
Cooper's logical relevance, while the second considers Wil-
son's situational relevance. Bookstein's relevance is
treated in the third section, and the final one examines

Cooper's concept of utility.

Cooper’s Logical Relevance

Cooper [6] proposes a definition of logical relevance,
based on the well-investigated concept of 1logical conse-
guence, as a response to the plethora of existing defini-
tions. These he considers unsatisfactory because they
define relevance using " ... terms ... no less mysterious
than the term being defined. " [6, p. 20]. To avoid this,
Cooper bases his concept of logical relevance on the bedrock
of logical consequence.

Beginning with the assumption that relevance is a type
of relation between some piece of stored information and an
information need within the mind of the wuser, Cooper
proposes a series of stages through which the information
need evolves during the retrieval process. The information
need itself is a psychological state; it 1is unobservable,
for it exists only in the user's mind. This information need
may be described in words, but the words, however well they
may describe the need, are not the same thing as the
need. The words form a query, a user's description of his

need in natural language. This query, 1in turn, 1is trans-
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formed into a request, a system-manipulable statement 1in-
tended to represent the original information need.® Note,
however, that neither the query nor the request 1is neces-
sarily a complete and accurate representation of the infor-
mation need. Cooper therefore defines the information need
representation as a complete, accurate, and concrete
(preferably linguistic) expression of the information need.

On the one hand, then, we have the wuser's information
need perfectly expressed by the information need representa-
tion. On the other, we have a set of stored pieces of infor-
mation, e.g., a set of documents containing facts. Our
definition of relevance, then, should enable us to select
those pieces of information which answer (wholly or partial-
ly) the information need.

In order to employ the concept of logical relevance in
a rigorous fashion, Cooper 1is forced to make the three
simplifying assumptions which follow,

Restriction 1: The search query is essentially a

yes-or-no type question, or what amounts to the same
thing, a true-or-false question.

Restriction 2: The data stored 1in the system are
stored in the form of well-formed sentences of one
of the well-formed formalized languages such as the
classical first-order predicate calculus.

Restriction 3: The retrieval system is an inferen-
tial one, in the sense that it deduces a direct
answer to input questions. In the case of yes-or-no
questions it gives the answers "Yes", "No", or
"Don't Know" ... [6, p. 23]

Under these conditions, Cooper proposes a restricted

*The RSM terminology is intended to conform to Cooper's
terminology and scheme of information need manifestations.
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definition of logical relevance which we paraphrase as fol-
lows.* A storedbpiece of information is logically relevant
to a (completely and accurately expressed) information need
if and only if it is a member of the smallest possible set
of stored pieces of information which satisfy the informa-
tion need. Extrapolating from pieces of information to docu-
ments, we note that a document is logically relevant if and
only if it 1is a member of the smallest possible set of
documents which satisfies the information need. This smal-
lest possible set need not be unique; there may, for ex-
ample, be two (or more) sets of n pieces of information
which enable us to answer the question "Is a senior faculty
member teaching course X néxt term?"

The restricted definition of logical relevance, then,
is a relationship (a particular relationship, that of logi-
cal consequence) between an information need and a set of
stored pieces of information. Figure IX., depicts this
relationship. Further, because of Cooper's assumption that
an information need can be expressed perfectly and accurate-
ly, we can consider logical relevance to be a relationship
between either the query or the request and the set of
stored pieces of .information. These relationships are also
shown in Figure IX.

Cooper notes that the relaxation of the three restric-

tions causes some problems. Introduction of the use of

*A paraphrase is presented because Cooper's definition is
phrased in the terminology of formal logic. The interested
reader is encouraged to consult the original [6].
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in the RSM

Restricted Logical Relevance
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natural language removes the rigor of the logical conse-
quence concept, because the notion of logical consequence is
not defined in a natural language context. The relaxation of
restriction three allows the inclusion of non-inferential
systems, which Cooper refers to as "referential" systems.
He characterizes the differences between inferential and
referential systems as follows.
In the inferential system, the only information
used in deducing an answer is information stored
within the system's memory, and all of the logical
deductions are also carried out by the system it-
self. In a reference retrieval system, the user's
own information in his personal memory 1is also
brought into play, and the user contributes his
own powers of reasoning to the deductive process
as well. Thus the stored information available for
satisfying an information need with the help of a
reference retrieval system must be viewed as the
user's own knowledge plus the system's stored
data, and the deductive apparatus 1is the wuser's
own deductive power plus whatever deductive power
has been programmed 1into the system. [6, p. 29]
(emphasis in the original)

Several points here are worthy of note. First, this 1is
the most general retrieval situation, the one most frequent-
ly encountered in the course of human events. The general
definition is the one which, if practical, will enable us to
evaluate the effectiveness of actual retrieval sys-
tems. Second, we note that this definition describes a
relationship (but no longer the specific relationship of
logical consequence) between the union of information pos-
sessed by the system and the information possessed by the

user and the information need. This relationship is shown,

using the RSM, in Figure X.
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Figure X.

General Logical Relevance in the RSM
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Wilson’s Situational Relevance

In developing his concept of situational relevance,
Wilson [4] begins with Cooper's definition of logical
relevance. Noting that Cooper has based logical relevance on
the theory of deductive logic, Wilson proposes a complemen-
tary type of relevance based on inductive logic. He sug-
gests that information may have relevance without being
logically relevant if it strengtﬁens or weakens the user's
belief 1in a given conclusion. This information is evidence
used in the inductive reasoning process. Wilson calls this
type of relevance evidential relevance, and explains it as
follows:

... an item of information I is [evidentially]
relevant to a conclusion h on pJemisses e if the
degree of confirmation, or probability, of h on
evidence e and I; is greater or less than the
degree of probeility of h on e alone. [4,
p. 460]

Information is evidentially relevant if it changes
one's belief or state of mind, if it strengthens or weakens
the case for a particular conclusion. Wilson considers this
point of great importance because the use of inductive logic
is far more common than that of deductive logic. In the real
world, an important question will often generate a number of
‘convincing arguments rather than a single conclusive argu-
ment. Having introduced the concept of evidential relevance,
Wilson goes on to describe situational relevance.

First of all, situational relevance relates to a par;

ticular 1individual's situation as he himself sees it. Fur-

ther, it is limited to those aspects of his situation which
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concern him. Concern is described as follows.,
An aspect or feature of a situation will be said
to be of concern to a person if the feature can
exhibit any one of several different specific
states or conditions, and if the individual cares
which state or condition 1is the current one. [4,
p. 461]

Wilson contrasts concern with interest. A person may be
interested in a subject without having a preference function
on the set of its possible states. One might be interested
in quasars, but one is  concerned about one's
health. Situational relevance ignores those aspects of the
situation merely of interest, and focuses on the features of
concern. Wilson explains situational relevance as follows:

Let us use the symbol I* to stand for a person's
whole stock of information ... at a given time.
Then an item from that stock, I, is situationally
relevant if it, with the other members of the
whole stock I , 1is logically or evidentially
relevant to some question of concern. [4, p. 462]
We can say briefly: items of information are
situationally relevant if they answer, or help to
answer, some question of concern. [4, p. 463]

Wilson proceeds to elaborate on the characteristics of
situational relevance. It 1is a subjective concept; it can .
only be determined by the user. It is a dynamic concept,
changing in response to changes in the user's information
state, in his preference order for states of the world, and
in the membership of his set of questions of concern. The
credibility of information items is a determinant of their
situation relevance--"... as 1long as I do not think them

true, they are not situationally relevant." [4, p. 463]

Wilson proceeds to address the gquestion of sig-
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nificance. An item of information need not be significant
because it is situationally relevant. A report that my
house is still standing is not, under most circumstances, a
significant piece of information, even though the state of
my house is a question of concern. The house was standing
when I left 1it, and I know (from my general stock of
knowledge) that a standing house will generally remain
standing, at least in the absence of earthquékes, explo-
sions, wrecking crews, and a limited number of similar
phenomena. After an earthquake, however, a report that my
house is still standing may be very significant, because
knowledge that an earthquake has occurred has thrown serious
doubt upon the applicability of my general knowledge of the
fact that houses tend to remain standing. Information 1is
significant, then, when it reports a change in the status of
a factor of concern, or wheﬂ it reports that an expected or
possible change has failed to occur.

But significance, Wilson suggests, should go one step
further, Not only must the item of information report a
state other than that previously expected but it must report
a condition either "... higher or lower in preference than
the condition previously thought to exist ... or ... corre-
lated with an expectation of change for better or worse on
the part of the recipient" [4, p. 467]. At this point we
have arrived at Wilson's objective, an expression of "what
we would like to be able to expect from information systems"

[4, p. 470]. The ideal information system will provide us
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with significant, situationally relevant information. In or-
der to do so, it must be enormously powerful. Wilson
sketches such as system as follows:

To be successful, such a system would have to do
the equivalent of deciding, for each piece of in-
formation in 1its supply, (a) whether it was
directly situationally relevant for the particular
person concerned; (b) whether, if not directly
relevant, it was indirectly relevant on the basis
of other elements of the person's view of the
world, and (c) whether, if directly or indirectly
relevant, it was significant. To do this it would
require the -equivalent of a complete representa-
tion of the person's view of the world and of his
concerns, as well as deductive and inductive logi-
cal capacities., If it was to work in "tutorial"
mode, it would have to decide, for each item it
proposed to deliver, whether it would be accepted
if offered, and, if not, whether there was some
other sequence of items that would be accepted if
offered with the result that the original item
would consequently be accepted. This would require
the equivalent of a complete theory of learning
and un?erstanding for the person concerned. [4,
p. 470

Situational relevance, then, is a relationship between
an individual and a stored item of information. It causes
the user to change his state of belief in what the current
state of a feature of concern is, as can do so via either an
inductive or a deductive logical process. In the Retrieval
Situation Model, situational relevance is a relationship be-
tween a wuser's internal state of mind and the system 's
internally stored information, as shown in Figure XI.

Wilson imposes a number of screens or filters on the
flow of relevant information to the user. Credibility is one
of these screens; it decreases the stream of situationally
relevant information. The concept of significance is another

filter, with two screens. Significance filters out the
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potentially infinite number of reports which indicate that

the status guo remains the status quo in its first screen,

and removes those items reporting trivial differences 1in
factors of concern in its second screen. The distinction be-
tween features of concern and features of interest is
another screen; the flow of information 1is decreased by
removing the features of interest. In this fashion, Wilson's
ideal information system protects its user from information
overload. This filtration process is shown in Figure XII.

Figure XII

Information Screening in Wilson's Ideal System
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Bookstein’s Relevance

Based on the assumption that the definition  of
relevance to be used in document retrieval system evaluation
should be one consistent with the purpose of the system,
Bookstein [7] proposes a definition he considers
"operational." The system's purpose, in his view, is

... to satisfy its patrons, and not to match sub-
jects to requests, no matter how well it succeeds

at this. Matching topics might be a useful means

to this end, but we should distinguish a means
from its end [7, p. 270]
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Bookstein is aware that the system cannot perfectly
predict the user's evaluation of a document. What it can do
is compare representations of the wuser's information need
and of the document's content, and attempt to assess the
degree to which they match. This assessment is expressed as
a retrieval status value; it 1is a judgement made by the
document retrieval system and guarantees little regarding
the satisfaction of the patron, Bookstein contrasts
retrieval status value with relevance, which he defines as
follows:

We suggest that relevance be defined as a relation
between an individual, at the time he senses a
need for information, and a document. We shall
say that the document is relevant to the person if
he feels the need that brought him to examine the
document are [sic] satisfied, at least in part; we
shall concede the patron as the final arbiter
regarding the relevance of the documents given him
LI I [7’ p. 269]

Relevance, then, is an unspecified relationship between
a person and a document. It 1is distinguished from
topicality, a relationship between a representation of the
user's information need and a representation of the docu-
ment's content. A document retrieval system assesses the
topicality of a document's representation to a request, and
this assessment, the retrieval status value, is used as a
predictor of the document's relevance to the user's informa-
tion need. Relevance can only be manifest as a subjective
judgement made by the user, reporting whether or not a docu-

ment satisfies his information need. Given a set of users

cooperative enough to divide a set of retrieved documents
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into those relevant and those not relevant, the definition
approaches operationality; we can almost begin to evaluate
the degree to which different systems are effective in using
topicality as a predictor of relevance.

The universe, unfortunately, does not stand still while
the retrieval process takes place. But if Bookstein's
definition 1is to be taken literally, this must transpire,
for it defines relevance as a relation between a document
and the wuser "at the time he senses a need for informa-
tion". Since the user generally senses the need for informa-
tion before going to the trouble of retrieving 1it, this
phrase 1is rather problematic. Operationally speaking, it
will be far easier to change the definition than to change
the laws of space and time, so we propose that the offending
phrase be replaced by "at the time he receives a document
in response to a previously expressed information need."
This modification has the additional advantage that it can
include the effect of presentation order of retrieved docu-
ments. For the sake of comparison, Bookstein's definition is
shown, both as proposed and as amended, in Figure XIII,

A second objection to either version of Bookstein's
relevance is that it cannot be used to determine recall,
since it cannot be used to determine how many relevant docu-
ments exist 1in the «collection which were not retrieved.
" Similarly, the presentation order of the set of retrieved
documents will influence the calculation of precision

values. This, however, seems less serious, as its effect may
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be lessened by the use of large samples and expected values.

Cooper’s Utility

In his exposition of logical relevance, Cooper [6] jux-
taposes to it the concept of utility. This latter, he feels,
is the ultimate measure of a document retrieval system's ef-
fectiveness. Logical relevance is related to wutility; the
logically relevant document will, in general, have a greater
utility than a randomly selected one. But logical relevance
is neither necessary nor sufficient for utility--there are
at least three other factors involved.

The first of these 1is the comprehensibility of the
document to the specific user., If fhe logical relevance of
the document cannot be discerned by the user, the document
has little or no utility to him. If I cannot read Russian, a
Russian document has has no utility to me, regardless of
the logical relevance of its content to my infor<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>