Royal School of LIS, Copenhagen, Denmark 13-14 Sept 2007

Pennant diagrams, what is it, what are the
possibilities and are they useful?

Jesper W. Schneider, Birger Larsen & Peter Ingwersen,
Royal School of Library & Information Science, Denmark

Outline

* Introduction and motivation
— Bibliometric distributions
— Relevance theory
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Introduction

* Pennant diagrams is an idea of Howard White

— A combination of bibliometrics, information retrieval and
relevance theory

— For a thorough theoretical and methodical introduction
please consult

* White, H. (20072) Combining bibliometrics, information
retrieval, and relevance theory, part I: First examples of
a synthesis. JASIST 58(4), p. 536-559

* White, H. (20072) Combining bibliometrics, information

retrieval, and relevance theory, part 2: Some implications
for information science. JASIST 58(4), p. 583-605
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Introduction

* Our research aim is two-fold
— Further development of pennant diagrams
— Validation of the diagrams and their implicit variables

e Our research is at a preliminary stage where we are exploring a
number of different diagrams in order to identify common traits
and interesting variables

* This presentation outlines the main ideas and mechanisms of
pennant diagrams and briefly introduce a couple of research
questions
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Introduction: Bibliometric distributions

Bibliometric distributions are densely populated
power law distributions of core and scatter

Bibliometric distributions are relevance related
Bradford (1950) and Saracevic (1975)

Ranking based on

frequency — not
specificity
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Introduction: Relevance theor

* Relevance theory (dialogues between persons)
— ‘Assumptions relevant in context’ (Sperber & Wilson,
1995, p. 125)
* An ‘assumption’ is relevant in a context to the extent
that its cognitive effects in this context are large
* An assumption is relevant in a context to the extent
that the processing effort required to process it in
this context is small
— Cognitive effect = “is a worthwhile difference to the
individual's representation of the world” (p. 251)
— The ratio Cognitive Effects/Processing Effort defines
the relevance of a communication

Sperber, D. & Wilson, D. (1995) . Relevance: Communication and cognition. 2nd Ed. Oxford: Blackwell I Introduction
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Introduction: Relevance theory

interpreted by White

*  White’s interpretation (a dialogue between system and user )
— Assumptions = terms (noun phrases)

* A measure of relevance based on term counts is a
system measure, and the assumptions are the system’s as
instructed by its human designers

— “Suitably marshalled the counts permit a responsive answer
within a limited bibliographic domain — one that is
qualitatively similar to what a well-informed person could
supply” (p. 537)

e ... all the user need to do is set a context with a seed
term designating an interest

White, H.D. (2007) . Combining bibliometrics, information retrieval, and relevance theory, part 1:
First examples of a synthesis. JASIST 58(4), p. 536-559.
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Introduction: The new synthesis

* ‘Assumptions relevant in context’ then becomes
— ... terms relevant to a seed term
* Notion

— To use logarithmic versions of the tf and idf weighting
scheme to rank bibliometric distributions by their degrees of
relevance to a seed term used as a query

— The purpose of tfxidf is to break out comparatively small
fractions of the densely populated bibliometric distributions
— those most relevant in Sperber and Wilson’s sense
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Introduction: The new synthesis

* Log(tf) of terms co-occurring with a seed term =

— Measures the predicted cognitive effects within the
context of that seed term (system side)

* Log(idf) for the same distribution =

— Measures the predicted processing effort of the terms
co-occurring in that context (system side)

Tfxidf = Cognitive Effects/Processing Effort

* When bibliometric distributions predicts degrees of
cognitive effect and processing effort =

 User-oriented and instrumental
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Pennant diagrams: Plotting Cognitive

Effects and Ease of Processing

* Pennant diagrams use bibliometric data and information
retrieval weighting schemes on the system side to mimic a
relevance theoretic model of cognition on the user side

Log(idf) statistical specificity —
semantic focus

idf

Ease of processing (la

L { Log(tf) simulates
relative importance

Cognitive aftects logged)

tf

Ordinal perspective of information
space (Brookes, 1980)
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Pennant dia

Ease of processing = how easy it is to see a
connection between a given term and the seed term

Items tied in rank
on cognitive effects

Values on the cognitive
effects scale are detrmined =
by the judgements of citers, ol sfiects loan)
authors, indexers etc.

Nordic Bibliometric Workshop 2007, Copenhagen
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Pennant diagram: An example (1/2)

DIALOG RANK Results (Detailed Display)

RANK: S2/1-651 Field: CA= File(s): 7

nk fields found in 651 records -~9545 unique terms)

| 651 651 100.0%  INGWERSEN P
2 899 238 36.6% BELKIN NJ

3 1048 209 32.1% SARACEVIC T

4 789 153 23.5% BATES M|

5 520 142 21.8% SPINK A

6 571 141 21.7% KUHLTHAU CC
7 967 137 21.0% ELLISD

8 901 134 20.6% DERVIN B

9 833 113 17.4% BORGMAN CL
10 2269 110 16.9% WILSON TD

Nordic Bibliometric Workshop 2007, Copenhagen

tf = items

RA No. Items in File Item§ Ranked %ltems Ranked Term
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tf
INGWERSENP  3.813
BJORNEBORNL 2.716
THELWALL M 2.924

ALMIND TC 2.732
VAKKARI P 2.929
BELKIN NJ 3.376
BARILAN J 2.785
SPINK A 3.1562
BORLUND P 2.623

KUHLTHAU CC  3.149

Nordic Bibliometric Workshop 2007, Copenhagen

idf
3.839
4.761
4.367
4.670
4.289
3.699
4.457
3.937
4.718
3.896

—

tf*idf
14.642
12.931
12.772
12.762
12.566
12.491
12.415
12.411
12.378
12.271

Pennant diagram: An example (2/2)

Dialog subfile (SF)
is used for N

—~
tfxidf = 1+log(tf)xlog(N/df)
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Ease of
processing

|
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Ease of processing =Y}
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Cognitive ef}ects (logged)
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Pennant diagram: Cited author

Pennant diagrams

p °
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Pennant diagram: Cited author

Predictions about sectors when seed is a co-cited author
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Ease of processing
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Cognitive effects
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Pennant diagram: Cited author

Ease of processing

Nordic Bibliometric Workshop 2007, Copenhagen

Predictions about sectors when seed is a co-cited

Cocitee’s
generation is

" Younger

Cognitive effects
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Pennant diagram: Cited author
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Predictions about sectors when seed is a co-cited
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Pennant diagram: Cited author

Predictions about sectors when seed is a co-cited
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Ease of processing

Greater

Cognitive effects

Pennant diagrams

p °
Nordic Bibliometric Workshop 2007, Copenhagen ummary points

Pennant diagram: Cited author

Predictions about sectors when seed is a co-cited
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Pennant diagram

Ease of processing

: Cited reference

Cognitive effects
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Extending pennant diagrams: Plotting a

Bradford distribution

Ease of processing

@ s ice(w)core/ti,ab
RANK JN

1 15 2 25 ] s ] s

Bradford zones are implicitly present on the x axis: "The core journals produce
their greatest effects in the context of a subject term and hence are relevant to it”
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Pennant diagram: Descriptor

25 3
Cognitive effects
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Summary points

» Most interestingly, when bibliometric data are subjected to tfxidf,
plotted as pennants, and interpreted according to relevance
theory, the results evoke major variables in information science

» Topicality (intercoherrence and intercohesion among texts)
» Other types of relevance stratified by sectors

» Cognitive effects in relation to people’s questions

» Levels of expertise as a precondition for cognitive effects

* Processing effort (principle of least effort)

» Specificity of terms as it affects processing effort

* Relevance as the effects/effort ratio

« Authority of texts and their authors

Summary points
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Summary points

*  What is their potential use?
* Instrumental for information retrieval and bibliometric analyses?

e It is evident that statistical specificity (idf) is an extremely
interesting model for bibliometric distributions

* Research questions

* Investigate whether the three sectors can be algorithmically set so
that qualitative gradations in the specificity of terms are preserved
at some level

* Validation of the topical dimension of specificity through content
analysis

* Validation of ease of processing through trials with domain experts

* Experimenting with merged diagrams based on more seed terms
(polyrepresentation)

s ,
Nordic Bibliometric Workshop 2007, Copenhagen ummary points

Presented at the 12th Nordic workshop in Bibliometrics and Research Policy (http://www.db.dk/nbw2007) 14



