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Motivation

Bioscience researchers often read with specific 
information needs in mind

Articles are often largely tangential to their 
needs

Researchers highlight or otherwise mark 
relevant passages

Hypothesis: researchers could more efficiently 
satisfy their information needs if an application 
could automatically highlight relevant passages



What do we mean by highlights?

Goal: automate a first cut at highlighting 
to enable a quick scan of the paper



Our Data 

13 articles that had already been highlighted 
a mix of topics, a mix of computer- and 
paper-based highlighting, 2 biologists

Asked what their information need had been
evolution, coevolution “RNA worrld”, 
retroelement, “retroelement ancestor 
hypothesis”, mobility, mobile

http://que.info-science.uiowa.edu/~light/research/
data/lightBioLink2005HighlightingData.tgz



More on the Data
Relev. Tot. Article Annot. Qlen 1stHlen

24 253 Collins D 9 15
41 957 Lamb D 14 45
22 721 Lohne D 15 18
9 356 Toor D 10 23
13 483 Wiens D 6 58
21 187 Ferl T 4 26
13 358 Hilt T 4 14
8 568 Mori T 4 21
18 279 Nakrie T 4 32
13 258 Roberts T 4 3
9 749 Sehnke T 4 2
28 175 SHenry T 4 21
13 513 Smith T 4 25
18 450 10 23mean

#highlighted 
sents



How is this Different From 
Normal Document Search?

Not a needle in a haystack: fewer 
sentences in an article than documents in a 
collection
Not many words to work with: passages 
have fewer words than documents

query expansion may be crucial
“Relevant” may mean something different



Automatic Highlighting System 

Basic “search” engine and treated each 
sentence as a document
Two types of queries:

the keywords provided 
the first highlighted passage 

Expanded the query based on definitions
Sets of definitions culled from the web



Questions We Asked

How well does a standard retrieval work (okapi)?
What is a better query?

keywords 
example passage 

Does query expansion based on definitions help?
Do multiple definitions help more?



Web Definition Sets



Results
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Results
Bootstrapped Confidence Intervals
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Questions “Answered”

Standard retrieval: 0.23 MAP (not good)
Example highlighted regions are better than 
keywords specifying information need
Definition-based query expansion helps
Multiple definitions helps more

Contributions: introduced task, baseline results, 
multi-definition-based query expansion



More Data To Come

Graduate seminar on evolutionary biology
7 students all marked up the same 16 articles
All hardcopy markup 
We have scanned the hardcopy markup
We have ASCII of the articles and are laboriously 
creating corresponding XML markup (using 
Callisto (thanks MITRE))



Future Work On Highlighting

Create application and field it
Compare and contrast other query 
expansion methods
Find and use collocations in definitions 
“cell death” instead of “cell” and “death”


