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The Semantic Distance Model of Relevance Assessment


SDM - cognitive model of  how people assess the relevance between a subject term and a bibliogrpahic record.  One of these descriptor may be the one given by the indexer, commonly called topical relevance.  It also includes other descriptors at greater semantic distance - broader, narrower and related - that may surround the record.


Basic metaphor is semantic distance.


Importance of transactional model of reading theory - no text will have an absolute meaning. (Straw, 1990, pp. 68-69)


Schvaneveldt, Durso & Mukherji, 1982, p. 1 - The distance metaphor comes from an analogy to a multidimensional space where concepts are located according to their values on various dimensions of meaning., etc.


Snowberry et al (1985) report an effect for broad terms in a help-menu hierarchy broad terms weakeneds the association.


Utility of semantic distance is creation of semantic domains in which to locate bibliographic records.  [Even though such domains may not be possible to build.]


Convenience of using semantic hierarchies at hand - ERIC, engineering, mathematics, help-menu terms.


ERIC Thesaurus (Houston, 1990)  "The hierarchical display …depicts entire families of descriptors related by class membership, providing complete two-way visibility of the broader-narrower relationships of all main (indexable) terms in the thesaurus" (p. xxiv)



Navigating stacked help menus (Snowberry, Parkinson & Sisson, 1985)


Three hierarchies of terms were taken from the help-menu hierarchies presented by Kreigh, Pesot and Halcomb, p. 652.  The following is an example:



Science



Technology



Agriculture



Field



Grain



Wheat


Index of Economic Articles in Journals and Collective Volumes, … The following is an example of a generic tree of economic classification headings:



0000 General Economics;  Theory;  History;  Systems



0200 General Economic Theory



0220 Microeconomic Theory



0222 Theory of the Household (consumer demand)


Judgement of relevance done by examining a subject term with a bibliographic record.


Envision Search Results - look at query and results (Fox et al., 1993, p.488).  Others include Atkinson (1984, 1989) and Harter (1990).


Dependent variable (1) Time measured in seconds, or (2) "Relevance" as measured where a marker is left on a light bar. (Both graded and ungraded light bars).  The absolute relevance score is normalized so that a subject's scores falling below his mean are arbitrarily considered to be "non-relevant", while those falling above his mean are arbitrarily considered to be "relevant".


Subjects: GSLIS students, Graduate Students from the Department of Applied Mathematics, Graduate Students from the Department of Economics


SDM has two parts:

(1) Semantic Distance Effect

The assessment of relevance will decrease as the semantic distance between bibliographic record and descriptor increases.


See table 1.

(2) Semantic Direction Effect

Experimental device: A top bibliographic record and all the descriptor terms below it.  A bottom bibliographic record and all the descriptor terms above it.  These record were exclusively appropriate for the descriptor and not appropriate for any other term in the hierarchy.

The descriptors below a bibliographic record will degrade into nonrelevance more quickly than the descriptors above a record…Is the semantic distance downward to nonrelevance shorter than the semantic distance upward to nonrelevance?

Timed experiment: narrower descriptors are harder for subjects to match to bibliographic records than topical descriptors or broader descriptors.  Proportion of topical term searches successful = 83.3%, broader term searches successful = 81.4%, but narrower term searches successful = 64.4%  (p <.000)



Top records


See table 2



Bottom records


See table 3

Related term relationships

Relevance Auras

Relationship between aggregate relevance assessments and micro assessments.


Term overlap:  importance of term overlap in indexing (Farrow, 1991, p. 154)

Other quotes:

"Until recently, people were happy with a logic-oriented query environment.  Now we want to visualize the content of databases, using visual environments for articulating queries as well as for interpreting the results of the queries."  Jain, Ramesh.  "Visual Information Management", Communications of the ACM, December 1997, v.40(12), p. 31.  Pp. 31-32.

"Spatial models of simiarity represent objects as points in a space, with the distances between objects reflecting how dissimilar they are.  These spatial representations can be viewed in two ways: merely as a convenient way of describing, summarizing and displaying similarity data or as a psychological model of mental representation and perceived similarity.  In the latter view, objects are viewed as representated in an internal psychological space". P. 54   Hahn & Chater

"In a sense, the notion of psychological space is not particularly well defined: there are no commitments as to what exactly this space is, whether it is a long-term representation or not, nor whether it is explicitly similarity that is represented here or whether the representation of similarity it generates is merely a by-product of a general scheme for the representation of objects". P. 91  Hahn & Chater.


"In summary, subordinate and superordinate categories are opposites in many respects.  Superordinates have only a few features in common, and these tend to be abstract, functional properties.  Subordinates have many features in common, but most are also properties of their basic category; their novel properties tend to be minor perceptual or functional modifications of the typical properties at the basic level.  These rather different category structures have a similar effect of making the two levels more difficult to use." P. 114-115.  Murphy and Lassaline

Research Avenues


SDM has been tested between descriptor/class headings and trimmed bibliographic records.  What if the amount of both texts were to be increased, decreased.  Decreased: should begin to reflect the cognitive experiments already in literature.
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Table 1

The Effect of Semantic Distance on Relevance Perceptions
         Relevance Assessments

        (z-scores)

     ____________________________________









Standard

Semantic Steps

    n

Mean

Deviation

_________________________________________________________


0


  680

  0.70

0.92


1


  680

  0.37

0.89


2


  680

-0.08

0.92


3


  680

-0.27

0.89


4,5,6 combined
1020

-0.48

0.87

_________________________________________________________

Table 2

The Effect of Semantic Distance on Relevance Perceptions for Top Records
         
Relevance Assessments

       
 (z-scores)

    
 ______________________________________










Standard

Semantic Steps

    n

Mean

Deviation

______________________________________________________________
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0

              340                 0.24

0.86



1


  340

-0.01

0.82



2


  340

-0.41

0.87



3


  340

-0.64

0.85



4,5,6 combined
  510

-0.82

0.75

________________________________________________________________

Table 3

The Effect of Semantic Distance on Relevance Perceptions for Bottom Records
         

Relevance Assessments

        

(z-scores)

   
  __________________________________________











Standard

Semantic Steps
    
n

Mean

Deviation

____________________________________________________________________




4,5,6 combined 
510
           -0.14

0.85





3


340

0.10

0.78




2


340

0.25

0.84




1


340

0.75

0.78


0


340

1.16

0.73
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___________________________________________________________________

Figure 1: Computer Interface for Timed Experiment

  University Students' Priorities: Life Goals vs. Relationships.

  A specially designed Life Goals Scale was administered to 303 university students (200 women and 103 men) to assess the relative importance of life goals and relationships.  Results indicate that university students place a high value on heterosexual relationships and are willing to sacrifice most other goals for the relationships. 

a. achievement rating

b. adult vocational education

c. affiliation need

d. education

e. educational supply

f. policy

g. psychological patterns

h. reading failure

i. sciences

j. writing across the curriculum

Browse with PgUp, PgDn keys

Select Descriptor by Letter

1. -> _

Figure 2:  Computer Interface for Relevance Assessment Experiment

Record

    Creating a disabled reader: A father's perspective.

    Presents a father's perspective on the outcome of tracking in school.

Describes how a child with an early love of literacy ended up as a disabled

reader.  Points out how grouping and tracking systematically destroyed the

child's ability and interest in reading.

Descriptor and Scope Note

    READING FAILURE

    Lack of achievement or accomplishment in reading.

Not Relevant <<<<<<<<<<<<<<<<>>>>>>>>>>>>Relevant
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