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Motivation

...	  



Research Questions
	  

1.  Are	  human	  highlighted	  sentences	  representa4ve	  of	  human	  
synthesized	  summaries?	  When	  summarizing,	  how	  much	  do	  
humans	  rely	  on	  sentences	  they	  previously	  highlighted?	  

	  

2.  Which	  sentences	  in	  a	  document	  do	  humans	  deem	  salient?	  
Why?	  

	  

3.  Are	  there	  differences	  between	  experts	  and	  non-‐experts	  
when	  highligh4ng	  and	  summarizing	  a	  document?	  

	  

4.  How	  closely	  can	  simple	  algorithm	  heuris4cs	  mimic	  the	  
human	  selec4on	  of	  salient	  sentences?	  



The Experiment
•  Independent	  variables	  
–  document	  type	  
–  par4cipants’	  area	  of	  exper4se	  

•  40	  par4cipants	  
•  2	  documents	  (technical	  and	  non-‐technical)	  
•  Dependent	  variables	  
–  highlights	  
–  summaries	  
–  reasons	  for	  highlights	  
–  rela4on	  between	  highlights	  and	  summaries	  



The Findings
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Characterization of Summaries (Q1)

Reference	  
Loca@on	  

Go	  To	  Statement	   Time	  Wars	  
Non-‐

technical	   Technical	  
Non-‐

technical	   Technical	  

Highlighted	  
sentences	   51%	   50%	   44%	   59%	  

Elsewhere	  in	  
document	   10%	   8%	   41%	   32%	  

Synthesized	  
informa4on	   39%	   42%	   15%	   9%	  

Connecting Highlights and Summaries

Highlights	  are	  50%	  representa4ve	  of	  summaries	  



User-defined Categories (Q2)

Category	  
Go	  To	  Statement	   Time	  Wars	  
Non-‐

technical	   Technical	  
Non-‐

technical	   Technical	  

Argument/	  
main	  point	   13	   27	   14	   11	  

Suppor4ng	  
evidence	   54	   45	   54	   54	  

Solu4on	   7	   0	   7	   1	  
Profound	  
statement	   n/a	   n/a	   6	   0	  

Personally	  
resonated	   n/a	   n/a	   0	   6	  

Conclusion	   10	   6	   4	   8	  

Prominent Categories of Reasons for Highlights



Rhetorical Structure (Q2)

•  Strong	  correla4on	  between	  categories	  and	  
rhetorical	  elements	  

•  Higher	  prevalence	  of	  formalized	  elements	  
– main	  point	  
– suppor4ng	  evidence	  

•  Categories	  fit	  order	  of	  rhetorical	  elements	  



Experts versus Non-experts (Q3)

•  Minimal	  varia4ons	  
•  Correla4on	  =	  0.82	  
•  Followed	  same	  overall	  trend	  
•  Employed	  same	  methods	  



User and Algorithm Comparison (Q4)

•  Metric	  based	  on	  
uniqueness	  performed	  
poorly	  

	  

•  Small	  correla4on	  with	  
sentence	  length	  

	  

•  Metric	  that	  found	  
sentences	  
representa4ve	  of	  whole	  
text	  performed	  well	  

Metric	   Go	  To	  
Statement	   Time	  Wars	  

#	  of	  n-‐grams	   0.542	   0.288	  

sentence	  
length	   0.335	   0.046	  

]-‐idf	   0.612	   0.398	  

Correlation R Values between 
Metrics & Humans



Comparison Visual

Algorithm Humans



In Conclusion
Highlights	  
...	  are	  50%	  representa4ve	  of	  human	  summaries.	  
	  

...	  do	  fit	  within	  broad	  categories.	  
	  

...	  do	  correlate	  with	  rhetorical	  structure.	  
	  

...	  are	  chosen	  by	  experts	  and	  non-‐experts	  using	  the	  
same	  methods.	  
	  

...	  chosen	  by	  an	  algorithm	  using	  simple	  text	  metrics	  
are	  representa4ve	  of	  human	  summaries.	  
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