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(My) Current research on aggregated search 
Some perspectives on aggregated search 

INEX - INitiative for the Evaluation of XML Retrieval 

Complexity of the 
information space (s) 



2 

A bit about myself 

 Microsoft Research/RAEng Research 
Professor at the University of Glasgow 

  (and live outside London) 
 Research topics 

 XML retrieval and evaluation (INEX) 
 Quantum theory to model information retrieval 
 Aggregated search 
 Bridging the digital divide 
 (and slowly “trying” to return to evaluation – 

measuring user engagement for web search) 

Three retrieval paradigms 

Document 
Retrieval 

Focused 
Retrieval 

Aggregated 
Retrieval 

Complexity of the 
information space (s) 
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Classical document retrieval 

Retrieval 
System Query 

Document 
corpus 

Ranked 
Documents 

One homogeneous 
information space 

Classical document retrieval process 

Documents Query 

Ranked  
documents 

Representation 
Function 

Representation 
Function 

Query Representation Document Representation 

Retrieval 
Function Index 
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Information retrieval process 

Documents Query 

Results 

Representation 
Function 

Representation 
Function 

Query representation Object representation 

Retrieval 
Function Index 

Task 
Context 
Interface 
Interaction 
Multimodality 
Genre 
Media 
Language 
Structure 
Heterogeneity  

The Turn, Ingwersen & Jarvelin, 2005 

Focused Retrieval 

 Question & Answering 

 Passage Retrieval 

 (XML) Element Retrieval 

 … 
One information 

space 
A more complex one 

and/or several of them 
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Focused Retrieval - Question & Answering 

Focused Retrieval - Passage Retrieval 

1.2 

3.2 3.4 3.7 

1.2 

2.2 

2.2 

3.4 

3.2 

1.4 

3.4 

3.5 

1.4 

2.2 2.3 2.4 

Document segmented into passages 

Passages are returned as answers to a given query 

Passage defined based on: 
Window 
Discourse 
Topic 

Lots of work in mid 90s 
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Structure in documents 

  Linear order of words, 
sentences, paragraphs 

  Hierarchy or logical 
structure of a book’s 
chapters, sections 

  Links (hyperlink), cross-
references, citations 

  Temporal and spatial 
relationships in 
multimedia documents 

  Fields with factual data 

author 
date 

Logical structure - XML Document 

This is a heading 
This is some text 
       This is a quote 

<doc> 

  <head>This is a heading</head> 

  <text>This is some text</text> 

  <quote>This is a quote</quote> 

</doc> 

doc 

head text quote 

This is a 
heading 

This is a 
quote 

This is  
some 
text 
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Using the (XML) structure 
  Traditional document retrieval is about finding relevant 

documents to a user’s information need, e.g. entire book. 

  Structure allows retrieval of document parts (XML elements) to a 
user’s information need, e.g.  a chapter, a page, several 
paragraphs of a book, instead of an entire book. 

  Structure can be exploited to express complex information needs, 
e.g. a section about wine making in a chapter about German wine 

Query languages for XML Retrieval 
 Keyword search 

“football” 

  Tag + Keyword search 
section: “football” 

 Path Expression + Keyword search (NEXI) 
/section[ about(./title, “world cup football”) ] 

 XQuery + Complex full-text search 
for $b in /book//section 

let score $s := $b contains text “world” ftand “cup”              
                                             distance at most 5 words 

Sihem Amer-Yahia 
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XML Retrieval 

  No predefined retrieval units 

  Dependency of retrieval units 

  Structural constraints 

Book 

Chapters 

Sections 

Subsections 
 Retrieval aims: 

 Not only to find relevant elements with respect to content and structure 
 But those at the appropriate level of granularity 

Evaluation of XML Retrieval: INEX 
Promote research and stimulate development of XML information 
access and retrieval, through 

  Creation of evaluation infrastructure and organisation of 
regular evaluation campaigns for system testing 

  Building of an XML information access and retrieval 
research community 

  Construction of test-suites 

Collaborative effort ⇒ participants 
contribute to the development of the 
collection 
End with a yearly workshop, in 
December, in Dagstuhl, Germany 

INEX has allowed a new community 
in XML information access to emerge 

Fuhr 
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XML “Element” Retrieval 
The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your 
computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

(Courtesy of Norbert Goevert) 

“Element” Ranking algorithms 

Combination of evidence 

vector space model language model 

extending DB model polyrepresentation 

probabilistic model logistic regression 

Bayesian network divergence from randomness 

Boolean model machine learning 
belief model statistical model 

natural language processing structured text models 

Element score 
Document score 
Element size 
… 

… 

“Aggregation” in 
semi-complex 
information spaces 
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Machine learning 
  Use of standard machine learning to train a function that 

combines 

 Parameter for a given element type 
 Parameter * score(element) 
 Parameter * score(parent(element)) 
 Parameter * score (document) 

  Training done on relevance data (previous years) 
  Scoring done using OKAPI 

relationship 

type 

“Aggregation” in 
semi-complex 
information spaces 

This is not the end 

The complexity of the information space (s) 
increases 
   - complexity of content/data 
   - complexity of retrieval task/information need 
   - complexity of context 
   - complexity of presentation of results 
   - … 

 XML retrieval is not element retrieval 

 In fact, XML retrieval is aggregated retrieval 

 Relevant in Context task as INEX 
 Element-biased table of content 
 … 
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Aggregated result - Relevance in context 

(Courtesy of Jaap Kamps) 

Aggregated result - Element-biased table 
of content 

(Courtesy of Zoltan Szlavik) 
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Let us be more adventurous and attempt to  
create the perfect answer … the beyond bit 

Aggregated answers in XML retrieval and 
beyond … 
 Relevance in context 
 Element-biased table of content 
 … 

Aggregated (virtual) documents 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

1 

2 

3 

Special case: relevant in context 
Chiaramella & Roelleke 
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Aggregated (virtual) documents 

 Web search 
 Clustering (Yippy) 
 Summarisation (Newsblaster) 

 News domains 
 Topic detection & tracking (TREC track) 

Yippy – Clustering search engine from Vivisimo 

clusty.com 
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Multi-document summarization 

http://newsblaster.cs.columbia.edu/ 

“Fictitious” document generation 

(Courtesy of Cecile Paris) 
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Aggregated views 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
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1 
2 

3 

Special case:  element-biased table of content 

Aggregated views (non-blended) 

http://au.alpha.yahoo.com/ 
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Naver.com – Korean search engine 

Aggregated views (blended) 
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Aggregated views (entities and 
relationships) 

Research questions 

 What is the core information the user is 
seeking? 

 How to express (complex) information 
needs? 

 What information should be presented to the 
user? 

 How should the information be presented to 
the user? 

 How should the user interact with the system? 
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Our current work on aggregated 
search 
 Web search context 
 Domain/genre (vertical) 

 Understanding: Log analysis 
 Result presentation: User studies  
 Evaluation: Test collections 

Microsoft 2006 RFP data set: 

 query log of 15 millions queries from US users sampled over one month 

      hypothesised that aggregated search is most useful for  
      non-navigational queries (two+ click sessions) 

 Three domains: image, video, map 

 Three genres: news, blog, wikipedia 

1.  What are the frequent combinations of domain and genre intents within a 
search session?  

2.  Do domain and genre intents evolve according to some patterns?  

3.  Is there a relation between query reformulation and a change of intent?  

Understanding: Log analysis 
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Understanding: Log analysis 
Using a rule-based and an SVM classifier, approximately 8% of clicks 
classified as image, video, map, news, blog and wikipedia intents. 

1.  Users do not often mix intents, and if they do, they had at most two 
intents, mostly a web intent and another one.  

2.  Except for wikipedia, users tend to follow the same intent for a 
while and then switch to another.  

3.  For video, news and map clicks, often completely different queries 
were submitted, whereas, for blog and wikipedia clicks, the same 
query was used, when the intent changed. 

4.  Intent-specific terms (“video”, “map”) were often used when query 
was modified. 

Sushmita & Piwowarski 

Images on top Images in the middle Images at the bottom 

Images at top-right Images on the left Images at the bottom-right 

Result presentation: User studies 

Blended vs non-blended interfaces 
3 verticals 
3 positions 
3 vertical intents 
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Designers of aggregated search interfaces should 
account for the aggregation styles	


  blended case  accurate estimation of the best position 
of “vertical” result	


  non-blended  accurate selection of the type of 
“vertical” result	


  for both, vertical intent key for deciding on position 
and type of “vertical” results 

Sushmita & Hideo 

Result presentation: User studies 

Evaluation: Test collections 

ImageCLEF 
photo retrieval 

track 
…… TREC  

web track 
INEX 

ad-hoc track 
TREC 

blog track 

topic 
t1 

doc 
d1 
d2 
d3 
… 
dn 

judgment 
R 
N 
R 
… 
R 

…… Blog 
Vertical 

Reference 
(Encyclopedia) 

Vertical 

Image 
Vertical 

General Web 
Vertical 

Shopping 
Vertical 

topic 
t1 

doc 
d1 
d2 
… 
dV1 

judgment 
R 
N 
… 
R 

vertical 
V1 

V2 d1 
d2 
… 
dV2 

N 
N 
… 
R 

…… 

Vk d1 
d2 
… 
dVk 

N 
N 
… 
N 

t1 

existing test collections 

(simulated) verticals 
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Evaluation: Test collections 

* There are on an average more than 100 events/shots contained in each video clip (document). 

Statistics on Topics	

number of topics	
 150	


average rel docs per topic	
 110.3	


average rel verticals per topic	
 1.75	


ratio of “General Web” topics	
 29.3%	


ratio of topics with two vertical 
intents	
 66.7%	


ratio of topics with more than 
two vertical intents	
 4.0%	


  quantity/media   text   image   video   total 

size (G) 2125 41.1 445.5 2611.6 

number of documents 86,186,315 670,439 1,253* 86,858,007 

Zhou 

There is related work 

“aggregated search” 
“(Google) universal search” 
“aggregated retrieval” 
“meta-search” 

“combination of evidence” 
“uncertainty theory” 
“machine learning” 
“agent technology” 

poly-representation 
cognitive overlap 
complex information needs 

structured query languages 
aggregator operators “distributed retrieval” 

“data fusion” 
“federated search” 
“federated digital libraries” 
“resource selection” 
“heterogeneous collection” 

Web search 

Information retrieval and 
digital libraries 

Cognitive science 

Databases 

Artificial intelligence 
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From artificial intelligence 
 Combination of evidence 

 Probabilistic (e.g. Bayesian) approaches 
 Uncertainty theories 

 Dempster-Shafer theory of evidence 
 Fuzzy set theory and fuzzy logic 
 Ordered weighted operators 

 Machine learning 

 Agent-based technology 
 Semantic search 

From cognitive science 

 Concerned with cognitive and interactive aspects 
of the whole information-seeking process 

 Cognitive “free fall” 
  intentionality and meaning lost on symbolic level, re-

established via interpretation on cognitive level 

 combining evidence from different sources/
interpretations/representations 

 cognitive overlap 
 user’s state, document representation, search engine 

Ingwersen 
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Quantum Approach to Polyrepresentation 

 User state/query is a vector in 
an Hilbert space 

 Documents are subspaces 
 Length of projection determines probability of 

document relevance 
 Polyrepresentation 

 One Hilbert space for each representation 
 Look at tensor space 
 Entanglement reflects 

interdependencies 

Frommholz 

From databases 
 Query languages for complex information 

needs 
 Construct results from selected sources 
 Combine the results into new “objects” 

•  XQuery Full-Text 

 Integration of information retrieval and 
database technologies 
 Content 
 Data 
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Final word - Aggregated search 

 Complex information spaces 
 vertical/domain/genre 
 cross/multi-lingual content 
 … 

 We are still at the beginning… 
 reduce information overload 
 increase result space 
 diversity of result 
 provide/capture context 
 presentation/interface 
 … 

Thank you 


