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Starting Point & Goals 

Provide & research ways to include diversity and 

serendipity into result aggregation 

 

aggregation techniques 
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Diversity 

Diversity could be described as strategy to resolve 

the ambiguity of a query  

Usual approach: 

1. Capture the different meanings of a query 

2. Produce results that respond to each of the different meanings 

C. L. Clarke, M. Kolla, G. V. Cormack, O. Vechtomova, A. Ashkan, S. Büttcher information retrieval 

31st annual International ACM SIGIR Conference on Research and Development in Information Retrieval. ACM, 

2008, pp. 659 666. 

 

R. Agrawal, S. Gollapudi, A. Halverson, and S. Ieong Diversifying search Conference on 

Web Search and Data Mining. ACM, 2009, pp. 5 14 
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Serendipity 

retrieval is the occurrence of 

a user interacting with an information node with no prior 

intentions to do so  

Pleasantly surprising results 

Support a creative process 

E Workshop: Information Seeking, Searching and Querying in Digital Libraries. Zurich, 

2000. 



© Know- Research Center for Data-Driven Business and Big Data Analytics 

INTRODUCTION 

7 

Cross Vertical Aggregated Search 

Federated Search consisting of heterogeneous sources 
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Cross Vertical Aggregated Search 

Main challenges 

Collection representation 

Collection selection 

Result merging 

How to aggregate results from multiple sources & queries 

M. Shokouhi in Information Retrieval, vol. 5, no. 1, pp. 1 102, 2011. 

 

J. Lu and J. Callan -based digital libraries in hierarchical peer-to- Information Retrieval. 

Springer, 2005, pp. 52 66. 
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Scenario 

Cultural Heritage 

 

Information Need 

Users are assumed to be in a state of a creative process 

Users have different background & knowledge 

 

Query Formulation 

Queries are automatically generated by the user context 

-in-  

J. Schlotterer, C. Seifert, and M. Granitzer -based -in-time retrieval for 14: Proceedings of the 7th International 

ACMWorkshop on Personalized Access to Cultural Heritage, 2014. 
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EEXCESS System 

Technological base for our adaptations 

Federated recommender system  

 

Provides components for  

E.g. query generation, federated search, result aggregation, de-

 

Provides many search engines 

E.g. Europeana, Mendeley, EconBiz  

Open source 

https://github.com/EEXCESS  

 

https://github.com/EEXCESS
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Example Screenshot of the EEXCESS System 
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Approach 

1. Extend the EEXCESS system to use different 

methods of including diversity and serendipity into the 

result aggregation  

2. Measure the how well the different results aggregation 

methods are perceived 
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Three main approaches for result aggregation 

Non blended 

Individual result lists 

Blended 

One integrated result list 

Composite retrieval 

Mixture of both 

S. Sushmita, H. Joho, M. Lalmas click-through of the 19th 

ACM International Conference on Information and knowledge management. ACM, 2010, pp. 519 528. 

 

H. Bota, K. Zhou, J. M. Jose, and M. Lalmas of heterogeneous 23rd International 

Conference on World Wide Web. ACM, 2014, pp. 119 130. 
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Diversity 

Query expansion 

Pseudo-relevance 

feedback via external 

source 

Disjunction query 

 

 

 

Serendipity 

Query expansion 

Keyword extraction from 

user browsing history 

Conjunction query 

H. Ziak techniques  

Multilinguality, Multimodality, and Interaction. Springer, 2015, pp. 91 102. 

 

R. Rubien, H. Ziak Diversification via of 12th 

International Workshop on Text-based Information Retrieval (TIR),2015. 
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Comparison of Search Results from Wikipedia 
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Three types of results 

Results from the original query 

 

Results form the diversity query 

 

Results from the serendipity query 

 

 

Note: all result lists are filtered for (near) duplicates 



© Know- Research Center for Data-Driven Business and Big Data Analytics 

SYSTEM 

18 

5 types of result aggregation 

Baseline 

Interleaved 

Three blocks 

Two blocks (diversity) 

Two blocks (serendipity) 
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5 types of result aggregation 
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How to measure? 

Cranfield  

E.g. MAP, NDCG 

 

Measures to estimate the diversity exist 

E.g. NDCG-IA, -NDCG 

 

 

in Evaluation of cross-language Information Retrieval Systems. Springer, 2002, 

pp. 355 370. 

 

R. Agrawal, S. Gollapudi, A. Halverson, and S. Ieong Diversifying search Conference on 

Web Search and Data Mining. ACM, 2009, pp. 5 14. 
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Crowd Sourcing 

Platform: 

Human workers were given tasks to assess 

Over 300 workers 

Over 1500 judgments 

Queries generated out of a query log 

 Total of 52 queries (from the cultural heritage domain) 

Evaluation corpus: Wikipedia 

C. Seifert, J. Schlötterer, and M. Granitzer -rich data set for personalized access to long- 30th 

Annual ACM Symposium on Applied Computing. ACM, 2015, pp. 1031 1038. 
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Tasks consisted of comparing  

two result lists 

Vote for the preferred result list 

Background given for each query 

Plus a Web search link 

Each task conducted at least by  

6 workers 

Left/right swapped 

Static result lists (canned results) 
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Evaluation scenarios 

Scenario #1 

Baseline vs. interleaved | blocked 

Scenario #2 

Baseline vs. two blocks (diversity | serendipity) 

Scenario #3 

Interleaved vs. blocked 

 

Measures 

Agreement on task level 
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Scenario #1 Agreement Wins 

Interleaved 69% 64% 

Blocked 72% 64% 

Scenario #2 Agreement Wins 

2 blocks (diversity) 77% 69% 

2 blocks (serendipity) 75% 69% 

Scenario #3 Agreement Wins 

Blocked vs. interleaved 65% 47% 
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How confident were the workers? 



© Know- Research Center for Data-Driven Business and Big Data Analytics 

EVALUATION 

30 

Insights 

Each configuration better than the baseline 

Diversity and serendipity similar 

Depends on the query, which is preferred 

Two blocks preferred over three blocks 

Need to take the background of the user into account 

Web search were often used 
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Either use diversity or serendipity 

 

 

 

More research on serendipity is needed 

 

 

Results & data set available on Github 

https://git.io/vQTLT  

https://git.io/vQTLT
https://git.io/vQTLT
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