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Perspective: Challenges 

  What makes a story convey a certain perspective? 
  Can we make it a tractable problem? 
  Can you model that computationally? 
  Can you automatically generate a story with a 

desired perspective? 



Approach 

  Narrow problem definition 
  Validate problem definition: User study I 
  Collect parallel corpus & model domain 
  Build reordering algorithm 
  Evaluate system : User study II 



Ordering Hypothesis 

You can induce multiple perspectives in  
event summaries by 

  taking a neutral article 
  reordering the content of it 



Why is Perspective Important? 

“Our users tell us that one of 
the things they value most 
about our service is our 
policy of linking openly to 
other websites. These links 
offer access to more detailed 
information, the chance to 
compare sources or check out 
a different perspective on the 
same story.”  

 ---http://news.bbc.co.uk 



Why is Perspective Important? 
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Baseball Domain 



Baseball Domain 



Domain Model: Game Events 

batter pitcher play inn atbat s b h v 1st r o 

crisp sanchez grndout 4 18 2 2 4 1 none 0 0 

cora sanchez walk 4 19 2 4 4 1 none 0 1 

ortiz sanchez homerun 4 20 1 1 4 1 cora 2 1 

ramirez sanchez strkout 4 21 3 3 6 1 none 0 1 

nixon sanchez single 4 22 0 0 6 1 none 0 2 

lowell sanchez double 4 23 2 1 6 1 nixon 1 2 



Corpus 

  Game logs on mlb.com (360 games) 
  Summary articles from 

 AP (espn.com) 
 http://www.mlb.com (2 articles per game) 
 Boston Globe 
 New York Times 
 Washington Post 
 Toronto Star 
 Tampa Bay Tribune 



Alignment 

Ortiz made his presence felt with a 
solo shot to center in the third that just 
seemed to keep carrying. 

An inning later, Ortiz was back for 
more, unloading on a Sanchez 
offering for a two-run blast to right.  

Lowell, looking comfortable in his old 
haunts, ripped a double high off the 
wall in left later in the inning to make 
it a 7-1 lead for the Sox. 

ortiz sanchez homerun 3 13 0 2 2 1 

crisp sanchez grndout 4 18 2 2 4 1 

ortiz sanchez homerun 4 20 1 1 4 1 

ramirez sanchez strkout 4 21 3 3 6 1 

nixon sanchez single 4 22 0 0 6 1 

lowell sanchez double 4 23 2 1 6 1 
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Steps in NLG 

  Content Selection  
 which feature vectors to include 

  Content Planning 
 how the feature vectors are grouped and ordered 

  Surface Realization 
 how the feature vectors are written as sentences 



Steps in NLG 

  Content Selection  
 AP content 

  Content Planning 
  regrouping and reordering algorithm 

  Surface Realization 
  templates 



Content Planning 

Ramirez had a three-run homer in an eventful first inning, then added a two-run shot in 
the sixth.  

Ortiz had a solo homer in the third, a two-run homer in the fourth and narrowly missed 
another in the sixth, settling for a long RBI double off the left-field scoreboard. 

Former Marlin Mike Lowell tied a career high with three doubles including an RBI 
double in the 3-run fourth. 

batter pitcher play inn atbat h v 1st r o 

ramirez sanchez homerun 1 3 0 0 cora 3 1 

ortiz sanchez homerun 3 14 3 1 none 1 0 

ortiz sanchez homerun 4 20 4 1 cora 2 1 

lowell sanchez double 4 23 6 1 nixon 1 2 

ortiz sanchez double 6 47 7 1 cora 1 0 

ramirez sanchez homerun 6 48 8 1 ortiz 2 0 



Content Planning 

Ramirez had a three-run homer in an eventful first inning, then added a two-run shot in 
the sixth.  

Ortiz had a solo homer in the third, a two-run homer in the fourth and narrowly missed 
another in the sixth, settling for a long RBI double off the left-field scoreboard. 

Former Marlin Mike Lowell tied a career high with three doubles including an RBI 
double in the 3-run fourth. 

batter pitcher play inn atbat h v 1st r o 

ramirez sanchez homerun 1 3 0 0 cora 3 1 

ramirez sanchez homerun 6 48 8 1 ortiz 2 0 

ortiz sanchez homerun 3 14 3 1 none 1 0 

ortiz sanchez homerun 4 20 4 1 cora 2 1 

ortiz sanchez double 6 47 7 1 cora 1 0 

lowell sanchez double 4 23 6 1 nixon 1 2 
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User Study I: Purpose 

  AP articles and local articles overlap 73% of 
content 

  Can we ignore the rest? 
  Is content planning enough? 



User Study I: Methodology 

  Subjects: 8 MIT students 
  Format: online survey  
  Question: “Do you think this article was written for the 

fans of Team A or Team B?” 
  Articles:  

 1 AP (neutral) 
 2 mlb.com local articles 

  4 games, 12 articles 



User Study I: Input  

  Original articles 
  Modification 1: Aligned Content 

  Include game event aligned content 
 Throw out commentary, global trends 

  Modification 2: AP Content 
  Include content overlapping with AP 
 Throw out all other game events 
 Replace sentences with templates 



User Study I: Results 

Game 1 Team A AP Team B 

Original 1.38 3.5 4.63 

Aligned Content 1.50 3.25 4.38 

AP Content 1.75 3.13 4.00 
Game 2 Team A AP Team B 

Original 2.25 2.75 3.75 

Aligned Content 2.38 3.63 3.88 

AP Content 2.5 3.38 3.63 

Game 3 Team A AP Team B 

Original 4.25 4.38 4.63 

Aligned Content 4.38 4.75 4.75 

AP Content 4.88 4.75 4.75 

Subjects’ ratings for each summary on a scale from 1 to 5, where 1 means 
the summary has been written for Team A, and 5 for Team B. (n =8) 

Game 1 Team A AP Team B 

Original 1.38 3.5 4.63 

Aligned Content 1.50 3.25 4.38 

AP Content 1.75 3.13 4.00 
Game 2 Team A AP Team B 

Original 2.25 2.75 3.75 

Aligned Content 2.38 3.63 3.88 

AP Content 2.5 3.38 3.63 



User Study I: Results 

  User study reveals leaving out non-overlapping 
content retains most of the perspective 

  Content grouping and ordering contributes 
significantly to the document’s perspective 
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System Overview 

  Start with AP content 
 Content selection simplified 
 Completeness & accuracy of article preserved 

  Regroup content according to shared features 
  Reorder groups according to 

 Feature weights 
 Chronological order 

  Use templates 



System Overview 

ortiz sanchez homerun 3 13 2 2 

crisp sanchez grndout 4 18 2 4 

ortiz sanchez homerun 4 20 1 4 

ramirez sanchez strkout 4 21 3 6 

nixon sanchez single 4 22 0 6 

lowell sanchez double 4 23 1 6 

Ortiz made his presence felt with a 
solo shot to center in the third that just 
seemed to keep carrying. 

An inning later, Ortiz was back for 
more, unloading on a Sanchez 
offering for a two-run blast to right.  

Lowell, looking comfortable in his old 
haunts, ripped a double high off the 
wall in left later in the inning to make 
it a 7-1 lead for the Sox. 

ortiz sanchez homerun 3 13 2 2 

lowell sanchez double 4 23 1 6 

nixon sanchez single 4 22 0 6 

ortiz sanchez homerun 4 20 1 4 

Ortiz hit a one-run homerun in the 
third inning. Then, Lowell hit an RBI 
double in the fourth. Nixon hit a 
single, and Ortiz hit a 2-run homerun.  



Player as Grouping Feature 

Glaus came a few feet shy of having three home runs 
in the sixth inning, when he sent another pitch from 
Bedard off the wall in left-center field. He later 
scored when Shea Hillenbrand chipped in an RBI 
single. Glaus added a ground-rule double in the ninth, 
and finished the day with four RBIs. 



RBIs as Grouping Feature 

Aside from Sexson's home run in the sixth, Johjima -- 
who had the first three-hit game of his career -- had 
an RBI double in the inning. Betancourt bounced a 
two-run double into left field and Jose Lopez later 
added an RBI triple. 



Features for Grouping 

  Use aligned corpus to identify features that group 
the feature vectors together 

  Assign weights to features according to frequency in 
corpus 

batter pitcher play inn atbat 1st r o 

ramirez sanchez homerun 1 3 cora 1 1 

ramirez sanchez homerun 6 48 ortiz 1 0 

ortiz sanchez homerun 3 14 none 1 0 

ortiz sanchez homerun 4 20 cora 1 1 

ortiz sanchez double 6 47 cora 1 0 

varitek sanchez foulout 4 21 none 0 1 

nixon sanchez single 4 22 none 0 2 

lowell sanchez double 4 23 nixon 1 2 



Features for Grouping 

  For each group 
  Compute the score wfn 

  wf is weight computed for feature f that is shared by all the vectors in a group  
  n is the number of feature vectors in that group 

  Do this for all features shared by the feature vectors in the group 

batter pitcher play inn r 

ramirez sanchez homerun 1 1 

ramirez sanchez homerun 6 1 

ortiz sanchez homerun 3 1 

ortiz sanchez homerun 4 1 

ortiz sanchez double 6 1 

varitek sanchez foulout 4 0 

nixon sanchez single 4 0 

lowell sanchez double 4 1 

batter pitcher play inn r 

ramirez sanchez homerun 1 1 

ortiz sanchez homerun 3 1 

varitek sanchez foulout 4 0 

nixon sanchez single 4 0 

lowell sanchez double 4 1 

ortiz sanchez homerun 4 1 

ramirez sanchez homerun 6 1 

ortiz sanchez double 6 1 



  More on feature weight learning 
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User Study 

  5 games, 4 articles each 
  15 Users 
  Online Evaluation 
  Articles 

 Baseline: content ordered chronologically 
 Modified AP: aligned content, sentences replaced with 

templates 
 Home & Away: system-generated output 



Game 3 

TGlaus (TOR) had 3 homeruns in the game. 

In the first inning, he hit a 2-run homerun. 

In the seventh inning, he hit a 1-run homerun. 

ARios (TOR) had 4 RBIs. 

In the first inning, he hit a 1-run double. 

In the second inning, he hit a 2-run homerun. 

In the sixth inning, he hit a 1-run sacrifice. 

New York scored 4 runs in the first inning. 

First, DJeter (NYY) hit a triple. 

Then, GSheffield (NYY) hit a 1-run single. 

Then, ARodriguez (NYY) hit a 2-run homerun. 

Then, JGiambi (NYY) hit a 1-run homerun. 

New York had 2 homeruns in the first inning. 

ARodriguez(NYY) hit a 2-run homerun. 

And, JGiambi(NYY) hit a 1-run homerun. 

Toronto had 3 homeruns in the game. 

In the first inning, TGlaus(TOR) hit a 2-run homerun. 

In the second inning, ARios(TOR) hit a 2-run homerun. 

In the seventh inning, TGlaus(TOR) hit a 1-run homerun. 

New York scored 1 more runs in the first inning. 

DJeter(NYY) hit a triple. 

Then, GSheffield(NYY) hit a 1-run single. 



Results 

Game 1 Game 2 Game 3 Game 4 Game 5 

Home 2.75 2.38 2.73 3.50 2.00 

AP 3.64 3.86 3.63 3.27 2.75 

Away 3.88 4.27 4.25 3.63 3.93 

Chron 3.40 4.13 3.29 3.38 2.29 

ANOVA shows significantly different 
perspective ratings for 4 out of 5 games 

Subjects’ ratings for each summary on a scale from 1 to 5, where 1 means 
the summary has been written for Team A, and 5 for Team B. (n =15) 

Game 1 Game 2 Game 3 Game 4 Game 5 

Home 2.75 2.38 2.73 3.50 2.00 

AP 3.64 3.86 3.63 3.27 2.75 

Away 3.88 4.27 4.25 3.63 3.93 

Chron 3.40 4.13 3.29 3.38 2.29 



Results: Pairwise Comparisons 

G1 H AP A C 

H 0.03 0.02 0.09 

AP 0.45 0.39 

A 0.13 

G2 H AP A C 

H 0.01 0.00 0.02 

AP 0.12 0.49 

A 0.67 

G3 H AP A C 

H 0.02 0.00 0.14 

AP 0.06 0.41 

A 0.03 

G4 H AP A C 

H 0.15 0.00 0.39 

AP 0.03 0.31 

A 0.00 

Add animation and/or caption here to explain different colors 



Contributions 

  Identified content ordering as an important sub-
problem for studying perspective 

  Validated the ordering hypothesis through web-
based study with 8 users 

  Collected and analyzed corpus of 360 games and 
corresponding perspective articles 

  Implemented ordering algorithm that injects 
perspective into neutral articles 

  Verified significantly different perspectives in 
system output through user study for 5 games, 20 
summaries, with 15 users 



Future Plans 

  Publish corpus of game data & summary articles 
 Share corpora? 

  Try a different domain (politics? finance?) 
 Share understanding of domains? 

  Add a different modality 
 Share expertise on multimedia? 


