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Topic of the talk

1. Value-added services to improve the search in
Digital Libraries (DL)

« Short introduction of the services
2. Results from a retrieval evaluation exercise

 Evaluation of a KOS-based Search Term
Recommender (STR)

« Evaluation of re-ranking approaches:
Bradfordizing and author centrality
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Situation

Major difficulties in most text-oriented DL

1. Vagueness between search and indexing
terms (language problem)

2. Too much documents and unstructured resulit
sets (Information overload)

3. Pure text-statistical rankings (e.g. tf-idf) have
serious weaknesses (short document problem)

Consequence: Users are unsatisfied with a retrieval
system and search is far beyond its possibilities
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IRM project

Funded by DFG (grant number INST 658/6-1)

Motivation:

* Implementation and evaluation of value-added services
for retrieval in DL

* Using science models (specialties in languages,
networks of authors, centrality of journals) (Bates, 1990)

* Improvement of search results/experience:

* Search term recommendation (bridge between user
and controlled specialized vocabulary/ies)

* Non-textual ranking techniques (providing computational
approaches to rank documents, provide context)
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Gometnschaft
Search Term Recommender (STR)
Recommendation of highly associated controlled terms
Expansion of the top n ranked controlled terms
Query: |jugend502iologie Searohl Controlled context:
Only show metadata sets which include an abstract (slower) [ deSCI‘iptOFS as tagCIOUd
Suggest search terms Rerank the result list
Interactive query enhancement
Controlled vocabulary Rerank method
Thesaurus Soziakwissenschaften é Bradfordizing j search term central
Autornatic query expansion suggestions journals
Total hits: 2699 Eltern-Kind-Beziehung Handlungstheorie Heim
Informationsgehalt Jugend Jugendbewegung
1. Meidhardt, Friedhelm (1973): Beitraege zur Kritik der Jugendsoziologie und
Jugendforschung in Deutsche Jugend Zeitschrift fur Jugendfragen und JugendforSChung Jugendlicher
Jugendarbeit Bd. 21 H. 4 (0012-0332) toggle details Jugendreligion  Jugendsoziologie Klassenantagonisrmus
2. Eckert, Roland {1973): Grenzuebergaerﬁg}:&é‘;;&a;oEogr’scher Forschung in Kérperlichkeit  Lebensbedingungen Peer Group
Deutsche Jugend Zeitschrift fir Jugendfragen und Jugendarbeit H. 4 schelsky, H. Stadtsoziologie familiale Sozialisation
{0012-0332) toggle details
3. Baus, Magdalene{1%5)ﬂeutsche Maedehen in England in Deutsche Jugend StatiStiCal relations:
Zeitschrift fur Jugendfragen und Jugendarbeit Bd. 2 (0012-0332) toggledetalls ° CO-WOFd ana|ysis
4. Kreutz, Henrik (19711 Theorie der Jugend und soziale Schichtung in Deutsche . COm Iete database and
Jugend Zeitschrift fur Jugendfragen und Jugendarbeit (0012-0332) toggle p

KOS as training set

Make use of knowledge/specialties in a KOS ) )
« Automatic mapping of terms

and the statistical relations computed by
the co-word analysis

5
http://www.gesis.org/beta/prototypen/irm/
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Exam P le L
e Starting with a unspecific term “Unemployment”
* Pure text-based standard ranking produces many and relatively poor results
* STR recommends controlled terms from a pre-selected KOS (thesaurus)
Query: |Unemp|oyment Search

Total hits: 9902

1. by Herbert Leder [1963]: Unemplovment benefit and unemployment
assistance tooole details

2. [1939): Black coffins and the unemploved tooole details

3. [1983): Unemplovment: cause and cure [0-85520-622-5) toogle details

4. [1971): Employment and unemployment in Ceylon tooole details

Search Term

. Interaction: User refines search with a
Recommendation (STR)

recommended controlled term e.g. ,Job Search”

Total hits: 412 Government Policy

1. Kahn, Lawrence #.; Low, Stuart A, [1982): The relative effects of emploved | ncome Ma] ntenance
and unemployed job search in The review of economics and statistics Vol. /
64 Nr. 2 (0034-6535) toggle detalls Programs Insurance Job

2. Bolinder, Margareta (2006): THE IMPORTANCE OF SPACE FOR NEGOTIATING :
FOR UNEMPLOYED PERSONS EXPERIENCES, STRATEGIES FOR ACTION AND Search . Training K eynesian
CHANCES FOR DBTAINING A JOB (1104-2508) toggle details B

3. Thomas, Jonathan P.; McFadyen, Ruth 5. [1 99}']Economacand Econ{:}mlcs Labor

Pavchological Models of Job Search Behavior of the Unemployed in Human

Relations 1997, 50,12, Dec, 1461-1484. [0018-7267) togole details Market Labor PO“C}’
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Service: Reranking (Bradfordizing) o

Sorting central papers in core journals/publishers on top
* A build-in functionality of the SOLR system aggregates articles

* The frequency counts of the journals are used to boost documents
Query: [jlugendsoziologie and collection:iz* Searchl Journal context

Only showe metadata sets which include an abstract (slower) [

Suggest search terms Rerank the result list l
Interactive query enhancement
Controlled vocabulany Rerank meathod
Thesaurus Soziakvissenschaften j | Bradfordizing j
term cloud
Automatic query expansion — ST
Total hits: 2539 Interaction: User selects a certain journal
m—pe DISKURS (0937-9614) [150]
1. Bendit, Rene; Gaiser, Wolfgang (1992): Einflibrung in das Thema: Europa und o Aus Politik und Zeitgeschichte (0479-611X)
sein Machwuchs' in DISKURS Studien zu Kindheit, Jugend, Familie und [150]
Gesellschaft Jg. 2 H. 2 (0937-9614) @El?dbtalls ® Deutsche Jugend (0012-0332) [146]
2. Mauger, Gerard (1992): Jugend in Frankreich | Reproduktion sozialer \Praxis (MB!B?LU‘@ re

Ungleichheit im geselischaftlichen Wande ! in DISKURS Studien zu Kindheit,
Jugend, Familie und Gesellschaft Jg. 2 H. 2 (0937-9614) légle'detalls

. 11992): e Horfzontallsierung der Lebenswe it ftalienischer Jugendlicher in
DISKURS Studien zu Kindheit, Jugend, Familie und Gesellschaft Jg. 2 H. 2

(0937-9614) teehemsetails

fir Soziologie der Erziehung und

\__ _________ (1436-1957) [8
094 3- 4?55

lschrn‘t fiir Snfgpc@ I%

Jhologie (0023-2653)
4, Bendlt Fene; Gaiser, Wolfgang; Missen, Ursula (1992) Auﬁfmchsen ih der lung (0028-3355) [69]
e = i schrift fL?SbZJ\hsatlonsforschung und
Make use of publication regularltles on Frzichungssoriolozie (7 @AIPNETY

a tOpIc (coreness ijournaIS) e jiedien und Erziehung (0723-399:0 [52]
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J Service: Reranking (Author centrality) ...

A background procedure computes a co-authorship network for the whole result
* The centrality values of the computed authors are used to boost documents

Query: |Unemp|c:yment Search

Total hits: 9902

1. by Herbert Ledar [1963): Unemplovment benefit and unemploynent
assistance toggle details

2. [1939): Black coffins and the unemplioved togole details

3. [1983): Unemployment: cause and cure [0-85520-622-5] tooogle details

4. [1971): Employment and unemployment in Ceyion togole details

Re-Ranking

e [ellmann, Lutz [0.017583124]
Bender, Stefan [0.011249411]
Lehmann, Hartmut [0.008765155]
Wialiel, Llrich [0.007932676]

Layard, Richard [0.007899008] | Make use of knowledge about the
Huj Feinhard [0.007864751 . . .
den rennare | I | interaction and cooperation of authors

Author networks
(AUTH)
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Main questions

 What is examined?
— the quality of different services to improve search
— or the quality of the associated search of the services

« Can we improve search in a DL with different
KOS-enhanced databases?

— In one discipline
— Between at least two disciplines
* The services are helpful to whom?

— Experts/scientists
— Students
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Evaluation

10 different topics from the CLEF conferences (title and
descriptions), 73 LIS students, German SOLIS database
as test collection

Pooled document set in the assessment tool

Armut in Deutschland (37 Treffer)

Suchen Sie Forschungsarbeiten und -veroeffentlichungen zu Armutin Deutschland. 1 . Selection Of a to piC

Matter, Ehrenfried; Riedlsperger, Alois (1988): Zweidritteleesellschaft : spalten,

splittern - oder soligarisieren? more. .. - Clzlerent 2- Assessment Of dOCU ments: top

Nicht relevant
® Ahstract: ‘Es geht nicht nur um die Frage, Erwerbsarbeit zu haben oder 1 O k d d t f h
lohnarbeitslos zu sein, sondern um die Beteiligung am gesellschaf thichen ran e OCU men S Or eaC
Leben. Ausgrenzung findet diff erenziert statt: Frawven und Jugendliche sind .
davon anders betroffen als alte oder kranke Menschen, Gelegenheits- oder Se rVICG
Gastarbeiter. In Betrieben fiihren Unterschiede zwischen

Rationalisierungsgewinnern und -verierern sowie Flexibilisierung zu ° S I R
zunehmender Vereinzelung. Gemeinsame Interessenvertretung und

politisches Handeln wird erschwert, und dbergreifende, auf einer Soziallage ° B RAD
beariindete Solidaritit droht zu zerfallen.
® Schlagwirter/Des kriptoren: Arbeitslosigkeit; Arbei smarktsegmentation;

Armuty Auswirkung; Bundesrepublik Deutschland; Einkommen; Frau; [ J AUTH

Gesellschaft; Mindesteinkommen; Osterreich; Segregation; Sozialpolitik;

wirtschaf tiche Faktoren ° SOLR (tf—idf as baseline)

Schridde, Henming {1995): Neue sozialpolitische Tendenzen in deutschen

Grofistadten : gefordert mit Mitteln der Hans-Bockler-Stiftung und des Relevant 3 . Eval uat|on Of the relevance

Ministeriums fir Arbeit, Gesundheit und Soziales des Landes Nordrhein- Y Micht relevant

Westfalen more. .. | assessments (MAP, P@1 O)

Winkel, Rolf {1%95): Aufecholt, aber nicht gleichgezogen @ Ergebnisse einer Rel :
empirischen Untersuchung zur beruflichen Situat fon und Existenzsicherung von svan
Frauen in Nordrhein-We = falen more... 2 MWicht relevant

10
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Operationalization

All terms and topics are translated from German

Original query for the service SOLR:
povert* AND german*
STR: Expanded STR-enhanced query:

(povert* AND german®) OR "poverty" OR "Federal
Republic of Germany" OR "social assistance"” OR
"immiseration® (highest confidence value)

BRAD: top 10 documents after BRAD-reranking (most
frequent core journal)

AUTH: top 10 documents after AUTH-reranking (highest
betweeness value) 11
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Topics

- 73 assessors did 3,196 single relevance judgments

- topic 83 was picked 15 times — topic 96 twice

- fair and moderate inter-rater agreement

',
Leibniz
Gemeinschaft

topic  title description n N K ==0.8 =
83  Media and War Find documents on the gommentatorship of 15 40 0.522 0.727 0.225
the press and other media from war regions.
84 Mew Mediain Education Find documents reporting on benefits and 11 40 0.304 0.5 0.15
risks of using new technology such as com-
puters arthe Intemnet in schools.
88  Sportsin Mazi Germany Find documents aboutthe role of sportsinthe 6 40 0.528 0.75 0423
German Third Reich.
93  Burmout Syndrome Find documents reporting on the burnout 10 40 0.411 0.8 0.35
syndrome.
96  Costs of Vocational Ecluca- Find documents reporting on the costs and 2 40 0.488 0.775 0.773
tion benefits of vocational education.
105 Graduates and Labour Mar- Find documents reporting on the job market 3 40 0466 0.675 0.5325
ket for university graduates.
110 Suicide of Young People Find documents investigating suicides in 3 40 0222 0.625 0425
teenagers and young adults.
153 Childlessness in Germany Information on the factors for childlessnessin - 10 40 0.202 0.325 0175
Germany
166 Poverty in Germany Research papers and publications on poverty 9 40 0.438 0.5 0.25
and homelessness in Germany.
173 Propensitytowards violence  Find reports, cases, empirical studies and 10 40 0411 0.535 0.2
among youths analyses on the capacity of adolescents for
violence.
avg. 0.4 0622 .35

Schaer et al.

12
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Results

120

100

80

60

40

20

Relevant documents

83 g4 RE 03 96 105 110 153 186 173

Topics
Number of documents judged relevant by the assessors per topic

* STR by adding the 4 descriptors with the highest confidence
* STR was best service (topics 88, 110, 166 and 173 with an
improvement of 20% at least compared to the baseline)

BAUTH
EBRAD
ESOLR
ESTR €—

10 topics

1 database
top 10 docs
4 services
73 students

Mayr et al., submitted
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Results

Precision for each topic and service
-Weaknesses of each service on a concrete topic can be observed
-Different thresholds applied make a more diverse result

non relevant relevant precision

T 0 v 0 v T 0 Va
5§ 3 & S 3 |5 & 3 &
. (3] o o

topic | < oo o i) W <L wa| ]
63 | 42 104 36 25 38 114 109 | o700 027 076 081

ad | 71 386 27 26 6o 77 26 | 034 064 074 068
a8 | o1 22 28 12 38 32 45 | 015 063 053 0380
93 | 28 26 25 20 74 T3 76 (072 074 074 075
ag | 3 5 12 13 |18 14 G 7 086 064 040 035

105 |15 18 15 24 | 26 26 30 20 | 0B5 050 067 045

1Mo |13 22 13 5 | 37 286 33 43 | 074 0586 070 090

153 | 42 40 36 32 | 57 34 B2 64 | 058 057 063 067

166 | 30 39 72 33 |56 48 15 24 | 065 055 017 062

~ o @ 9| AUTH

173 | 41 456 A7 26 | 53 46 36 66 [ 056 040 030 072 Schaer et al.
avg. | 0.60 057 057 068
> avg.(kappa =>=04) | 061 056 052 064 14

avg. (overlap >=0.233) | 63 063 0617 065
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Results

SOLR STR

Read: SOLR and STR

have 14 document
intersections from 100

w possible (for all 10

topics)

Mayr et al., submitted
BRAD w AUTH

» 36 intersections of suggested top n=10 documents over all topics
and services

* Total of 400 documents: (4 services * 10 per service * 10 topics)
* Result sets are close to disjoint, services provide quite different
views onto the document space

15
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Implications

1. Precision values of the retrieval services are
the same or better than standard text-
statistical ranking (tf-idf)

2. Each service produces its own document
space (measured in intersections)

3. Each service has weaknesses which can have
implication on the relevance ratio

« STR: misleading search terms (statistical artefacts) but high
descriptive power of controlled terms

«  BRAD: high frequent but some irrelevant journals (outdated)

16

AUTH: central but misleading authors
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Next steps

Searching and evaluating in a multi-thesauri-
scenario (connecting STR services)

Interactive retrieval with services support

Evaluation of scientists on their specific research
topics

Evaluation of combination of services

Reimplementation of the commercial categorizer

17
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Short conclusions

1.

Valuable alternative views on document
spaces -> especially in interactive retrieval (?)

. Improved relevance ratio and low overlap of

the services results

. Contexts matter!

* Providing context to stimulate and support
users

« Support interactive systems for exploration

18
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Thank you!

Dr. Philipp Mayr
GESIS

Lennéstr. 30
53113 Bonn

mailto:philipp.mayr@agesis.org

IRM project
http://www.gesis.org/index.php?id=2479

o IRM prototype
o http.//www.gesis.org/beta/prototypen/irm/ 20
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