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Introduction

• Information retrieval (IR) from bibliographic 
records database
– Title and abstract
– Manually assigned Keywords

• Do manually assigned keywords improve 
retrieval?

• Do automatically assigned keywords eventually 
yield the same benefit?

• Does automatic query expansion help?
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Example – Manually Added Keywords

• ACM Portal (abstract, reference, keywords)
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Example – Query Expansion
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Test Collection

• German GIRT corpus
– Social Science
– 151,319 documents

• 125 queries
– CLEF domain specific task
– 3 parts (title, description, narration)

• Specific Thesaurus
– German-English thesaurus for social science

• General Thesaurus
– OpenThesaurus
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IR Models and Indexing

• Indexing
– Light stemmer
– Decomposition 

• IR Models
– Vector space model (tf idf)
– Language Model (LM)
– Okapi 
– Divergence from Randomness (InB2)

• Evaluation
– Mean Average Precision (MAP)
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Manual Expansion

• Each document contains manually added 
keywords

• Include keywords into IR process
• Compare to baseline searching only in title and 

abstract
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Manual Expansion

MAP
Model Title & 

Abstract
+Manual %Change

tf idf 0.1929 0.2275 +17.94
LM 0.2865 0.3215 +12.22

InB2 0.3157 0.3493 +10.64
Okapi 0.3042 0.3494 +14.86
Mean 0.2673 0.3119 +13.91
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Manual Expansion
• Keywords considerably improve overall retrieval 

performance
– Improvement for 78 queries (InB2)
– Decrease for 45 queries (InB2)

• Is it worth to spend human resources to add 
keywords?
– Yes
– But: Expensive in time and money 

• If not added by author
– Can we achieve the same performance by 

automatically enhancing documents?
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Automatic Expansion

• Keywords extracted from Thesaurus
– Domain specific thesaurus
– General thesaurus

• Select the N best matching terms
– Jaccard similarity
– N = 50 
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Automatic Expansion – Specific Thesaurus

MAP
Model Title & 

Abstract
+Manual %Change

tf idf 0.1929 0.1404 -27.22
LM 0.2865 0.1992 -30.47

InB2 0.3157 0.2496 -20.94
Okapi 0.3042 0.2151 -29.29
Mean 0.2673 0.2010 -24.80
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Automatic Expansion – General Thesaurus

MAP
Model Title & 

Abstract
+Manual %Change

tf idf 0.1929 0.1874 -2.85
LM 0.2865 0.2380 -16.93

InB2 0.3157 0.2406 -23.79
Okapi 0.3042 0.2654 -12.75
Mean 0.2673 0.2328 -12.90
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Automatic Expansion

• No average improvement
– General thesaurus less impact than Specific
– Less efficient then manual expansion

• Improvement on 22 queries compared to no 
expansion
– Specific thesaurus and InB2 model

• Improvement on 22 queries compared to manual 
expansion
– Specific thesaurus and InB2 model
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Examples

• “Kinderlosigkeit in Deutschland”
– No expansion: AP 0.5059
– Manual expansion: AP 0.6030
– Automatic expansion: AP 0.0839

• “Kinder- und Jugendhilfe in der russischen 
Föderation”
– No expansion: AP 0.2894
– Manual expansion: AP 0.0494
– Automatic expansion: AP 0.1930
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Automatic Query Expansion

• User not knowledgeable in the domain
– Does not use specific vocabulary
– Manual expansion not possible
– Automatic expansion using thesaurus

• Jaccard similarity
• 5 best matching terms
• Short (title only) and long (title and description) 

queries
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Automatic Query Expansion 
Short Queries

MAP MAP

Model No Exp. GIRT %Change OpenThes %Change

tf idf 0.2275 0.2285 +0.44% 0.2289 +0.62%

LM 0.3215 0.3240 +0.78% 0.3233 +0.56%

InB2 0.3493 0.3485 -0.23% 0.3483 -0.29%

Okapi 0.3494 0.3503 +0.26% 0.3510 +0.46%

Mean 0.3119 0.3128 +0.28% 0.3128 +0.28%
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Automatic Query Expansion 
Long Queries

MAP MAP

Model No Exp. GIRT %Change OpenThes %Change

tf idf 0.2428 0.2430 0.08 0.2431 0.12

LM 0.3606 0.3621 0.42 0.3616 0.28

InB2 0.379 0.3795 0.13 0.3793 0.08

Okapi 0.3856 0.3861 0.13 0.3865 0.23

Mean 0.3420 0.3427 0.20 0.3426 0.17
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Automatic Query Expansion
• Only small mean improvements

– Mainly due to change of order of items retrieved
• Improvement for 52 queries, decrease for 72

– Short queries
– InB2
– Specific Thesaurus

• Improvement for 36 queries, decrease for 38
– Short queries
– InB2
– General Thesaurus
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Examples

• “Radio und Internet”
– No expansion: AP 0.3986
– Specific thesaurus: AP 0.4509

• Rundfunk, Datennetz, Datenaustausch, Welle
– General thesaurus: AP 0.4846

• Hörfunk, Rundfunk, Netze, Netz, Funk
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Examples

• “Generationsunterschiede im Internet”
– No expansion: AP 0.4789
– Specific thesaurus: AP 0.4408

• Datennetz, Datenaustausch, Intranet
– General thesaurus: AP 0.4827

• Netze, Netz, Web, WWW, World
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Conclusions

• Manually added keywords improve retrieval 
effectiveness

• Worth spending human resources
– Take into account context
– Chose appropriate Keywords

• Automatic document expansion fails 
– Context
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Conclusions

• Query expansion shows only small 
improvements
– Important variations depending on the query
– Unforeseeable when it helps and when it doesn’t
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Questions???
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