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Announcements
� Pretty much everything is due

� Final is on May 7 in this room

� Review session on Tue 5 May, 12-2
� Room TBD: I'll send out an email

� Pacman contest (see later)
� Congrats to:
� Ramesh Pinnamaneni, Olga Patterson, 

Pravin Chandru and Scott DuVall
� Tim Anderton, Kolton Casper, Jenna 

Simkins
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You all rock :)

� We covered a LOT of material in this class
� Much of which is very non-trivial

� I've been very impressed all semester
� Give yourselves a pat on the back!

� I had fun -- I hope you did too
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Question Answering
� Question Answering:
� More than search
� Ask general 

comprehension 
questions of a 
document collection

� Can be really easy: 
�What�s the capital of 
Wyoming?�

� Can be harder: �How 
many US states� 
capitals are also their 
largest cities?�

� Can be open ended: 
�What are the main 
issues in the global 
warming debate?�

� SOTA: Can do factoids, 
even when text isn�t a 
perfect match
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Information Extraction

�Unstructured text to database entries

�SOTA: perhaps 70% accuracy for multi-sentence templates, 
90%+ for single easy fields

New York Times Co. named Russell T. Lewis, 45, president and general 
manager of its flagship New York Times newspaper, responsible for all 
business-side activities. He was executive vice president and deputy 
general manager. He succeeds Lance R. Primis, who in September was 
named president and chief operating officer of the parent. 

startpresident and CEONew York Times 
Co.

Lance R. Primis

endexecutive vice presidentNew York Times 
newspaper

Russell T. Lewis

startpresident and general 
manager

New York Times 
newspaper

Russell T. Lewis

StatePostCompanyPerson
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HMMs for Information Extraction
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Syntactic Analysis

Hurricane Emily howled toward Mexico 's Caribbean coast on 
Sunday packing 135 mph winds and torrential rain and causing 
panic in Cancun, where frightened tourists squeezed into musty 
shelters .
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PCFGs

� Natural language grammars are very ambiguous!
� PCFGs are a formal probabilistic model of trees

� Each �rule� has a conditional probability (like an HMM)
� Tree�s probability is the product of all rules used

� Parsing: Given a sentence, find the best tree

ROOT → S 375/420

S → NP VP .  320/392

NP → PRP 127/539

VP → VBD ADJP   32/401

…..
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Coreference Modeling

The Weir Group , whose headquarters is in the U.S , is a large 
specialized corporation . This power plant ,which , will be situated in 
Jiangsu , has a large generation capacity.
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POMDPs

� Up until now:
� Search / MDPs: decision making when the world is fully 

observable (even if the actions are non-deterministic
� Probabilistic reasoning: computing beliefs in a static world
� Learning: discovering how the world works

� What about acting under uncertainty?
� In general, the problem formalization is the partially 

observable Markov decision process (POMDP)
� A simple case: value of information
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New Task: Summarization
Give me information about

the Falkland islands war

Argentina was still obsessed 
with the Falkland Islands 
even in 1994, 12 years 
after its defeat in the 74-day 
war with Britain. The country's 
overriding foreign policy aim 
continued to be winning 
sovereignty over the islands.

That's too much
information to read!

The Falkland islands
war, in 1982, was
fought between
Britain and Argentina.

That's perfect!
Standard approach is sentence 
extraction, but that is often 
deemed to “coarse” to produce
good, very short summaries.  
We wish to also drop words 
and phrases => document 
compression

NLP Appl.

Data Set

Simplification

ML Algorithm

General Interest

Re-application Adoption

NLP Solution Adaptation

ML AlgorithmML AlgorithmSEARN
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Structure of Search

S1 S2 S3 S4 S5 Sn...

= frontier node = summary node

� Lay sentences out sequentially
� Generate a dependency parse of each 

sentence
� Mark each root as a frontier node
� Repeat:

� Choose a frontier node node to add to the 
summary

� Add all its children to the frontier
� Finish when we have enough words

To make search more tractable, we run an 
initial round of sentence extraction @ 5x length

The   man   ate   a   big   sandwich

The

man

ate

a big

sandwich

Argentina was still obsessed 
with the Falkland Islands 
even in 1994, 12 years 
after its defeat in the 74-day 
war with Britain. The country's 
overriding foreign policy aim 
continued to be winning 
sovereignty over the islands.
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Example output

Sentence Extraction:
Argentina and Britain announced an agreement Thursday to 
restore full diplomatic ties, nearly eight years after they 
fought a 74-day war over the Falkland islands, a sparsely 
populated archipelago off Argentina's coast in the South 
Atlantic ocean.

Vine Growth:
Argentina and Britain announced to restore full ties, eight 
years after fought a 74-day war over the Falkland islands.  
was.  Britain invite Argentina's ministers to London in 
official visit since the Falklands war in 1982.
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Bugman

� AI = Animal 
Intelligence?

� Wim van Eck at 
Leiden University

� Pacman controlled by 
a human

� Ghosts controlled by 
crickets

� Vibrations drive 
crickets toward or 
away from Pacman�s 
location

http://pong.hku.nl/~wim/bugman.htm
[DEMO]
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Where to go next?
� Congratulations, you�ve seen the basics of modern AI!

� More directions:
� Robotics: CS 53XX (J Hollerbach)
� ML: CS 5350 (me)
� Vision: CS 53XX (T Henderson)
� 3d Vision: CS 53XX (G Gerig)
� NLP A: CS 53XX (E Riloff)
� NLP B: CS 5964 (me again � sorry!)
� Image Pr: CS XXXX (R Whitaker)
� Cognition: PSY XXXX
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Pacman Contest

� Blue Team: Yiding Jia

� Red Team: William Li, York Wu

� What they did (Yiding):
� Reflex plus tracking!
� Probabilistic inference, particle filtering, consider direct ghost observations and dot vanishings
� Defense: move toward distributions, hope to get better info and hunt, stay near remaining food
� Offense: move toward guard-free dots, flee guard clouds

� What they did (William, York):
� � ??
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That�s It!

� Help us out with some course evaluations

� Have a great summer...
...and always maximize your expected utilities!


