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Information retrieval
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ranked documents

question
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Question answering
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Question answering

Number of Documents: 979,000
Megabytes of Text: 3033
Document Sources:
San Jose Mercury News,
LA Times, RBIS
Number of Questions: 682
Question Sources:

AP, WSJ, Financial Times,

Encarta log, Excite log

Sample questions:

1 How much folic acid should an expectant mother get daily?

o Who invented the paper clip?

1 What university was Woodrow Wilson president of2

1 Where is Rider College located?
o Name a film in which Jude law acted.
1 Where do lobsters like to live?

Other variants...

Mars Polar Lander- Where Are You?

(January 18, 2000) After more than a month of searching for a single sign from
NASA's Mars Polar Lander, mission controllers have lost hope of finding it. The Mars
Polar Lander was on a mission to Mars to study its atmosphere and search for
water, something that could help scientists determine whether life even existed on
Mars. Polar Lander was to have touched down on December 3 for a 90-day
mission. It was to land near Mars’ south pole. The lander was last heard from
minutes before beginning its descent. The last effort to communicate with the three-
legged lander ended with frustration at 8 a.m. Monday. “We didn’t see anything,”
said Richard Cook, the spacecraft’s project manager at NASA's Jest Propulsion
laboratory. The failed mission to the Red Planet cost the American government
more the $200 million dollars. Now, space agency scientists and engineers will try
to find out what could have gone wrong. They do not want to make the same
mistakes in the next mission.

When did the mission controllers lost Hope of communication with the Lander?
Who is the Polar Lander’s project manager?
Where on Mars was the spacecraft supposed to touch down?

oooao

What was the mission of the Mars Polar Lander?
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Other variants...

Mars Polar Lander- Where Are You?

(January 18, 2000) After more than a month of searching for a single sign from NASA's Mars
Polar Lander, mission controllers have lost hope of finding it. The Mars Polar Lander was on a
mission to Mars fo study its atmosphere and search for water, something that could help scientists
determine whether life even existed on Mars. Polar Lander was to have touched down on
December 3 for a 90-day mission. It was to land near Mars’ south pole. The lander was last
heard from minutes before beginning its descent. The last effort to communicate with the three-
legged lander ended with frustration at 8 a.m. Monday. “We didn't see anything,” said Richard
Cook, the spacecraft’s project manager at NASA's Jest Propulsion laboratory. The failed mission
to the Red Planet cost the American government more the §200 million dollars. Now, space
agency scientists and engineers will try fo find out what could have gone wrong. They do not
want to make the same mistakes in the next mission.

I When did the mission controllers lost Hope of communication with the Lander?
(Answer: 8AM, Monday Jan. 17)

© Who is the Polar Lander’s project manager?
(Answer: Richard Cook)

1 Where on Mars was the spacecraft supposed fo fouch down?
(Answer: near Mars’ south pole)

o What was the mission of the Mars Polar Lander?
(Answer: to study Mars' atmosphere and search for water)

Question answering
[
challenges? how is this different than IR?
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Challenges

Question: “When was Wendy'’s founded?”

Challenges
o

Question: “When was Wendy’s founded?”

Passage candidate:

“The renowned Murano glassmaking industry, on an island in the
Venetian lagoon, has gone through several reincarnations since it
was founded in 1291. Three exhibitions of 20th-century Murano
glass are coming up in New York. By Wency Moonan.”

Answer: 20" Century or 12912
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Challenges

Question: When was Microsoft established?

Challenges
Question: When was Microsoft established?

Microsoft tends to establish lots of things...

Microsoft plans to establish manufacturing partnerships in Brazil and Mexico
in May.

Solution2

Challenges
Question: When was Microsoft established?

Microsoft tends to establish lots of things...

Microsoft plans to establish manufacturing partnerships in Brazil and Mexico
in May.

Need to be able to detect sentences in which *Microsoft’ is object
of “establish’ or close synonym.
Matching sentence:

Microsoft Corp was founded in the US in 1975, incorporated in 1981, and
established in the UK in 1982.

Challenges

Question: What is the occupation of Bill Clinton’s wife

No documents contain these keywords plus the answer

Ideas?
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Challenges Question answering

Question: What is the occupation of Bill Clinton’s wife? How are we going fo do it¢

No documents contain these keywords plus the answer

One solution: decompose into two questions: :
Information text

Who is Bill Clinfon's wife? = X retrieval | parsing dmilarity MO
What is the occupation of X¢

language

modeling

machine information POS
i i learning extraction tagging
Al/planning/logic!

QA basic framework Query processing
==

N/ N
Qo> Comr D Coos D
N /N /N

processing
query

processing

Information
retrieval

Information
retrieval

Answer
processing

]::[ AN - Why do we need query
- AN processing?
fetrieyol What types of things might

we need to do?
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Query processing

o If we're going to feed the question into an IR
system, often need to reformulate the query
Some things may already be done by the IR system
= remove stopwords
® remove question words
= query expansion:
who is the president of the US2: US -> United States

Formulate as a statement rather than a question:

When was the paper clip the paper clip was invented
invented?
what is the tallest building? the tallest building is

Query processing

0 Analyze the query: what questions might we ask
about the query that might help limit our set of
answers?

Query processing

0 Analyze the query: what questions might we ask
about the query that might help limit our set of
answers?

0 What is the expected answer type?

Q-Type A-Type
When did the Titanic sink ? event-completion time
Who was Darth Vader's son? concept-completion person-name
What is thalassemia ? definition definition

Answer type hierarchies

Class # Class

ABBREVIATION term 19
abbreviation .

HUMAN 171
defi group 24
description Individual 140
manner title 4
reason description 3
ENTITY LOCATION 195

animal
bod,

plant
product
religion
sport
substance
symbol
technique

weight
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Question classification

Q-Type A-Type
When did the Titanic sink ? event-completion time
Who was Darth Vader's son? concept-completion person-name
What is thalassemia ? definition definition

How can we identify this?

Question classification

Q-Type

A-Type

When did the Titanic sink ?

event-completion

time

Who was Darth Vader's son?

concept-completion

person-name

What is thalassemia ?

definition

definition

o Hand-written rules

WHO: person, organization, or country.

WHERE: location (specific or general)

WHEN: date on time period
HOW MUCH: an amount

HOW MANY: a number

WHICH CITY: a city

Question classification

Q-Type A-Type
When did the Titanic sink ? event-completion time
Who was Darth Vader's son? concept-completion person-name
What is thalassemia ? definition definition

01 Better: machine learning!

0 lots of clues

What city is pomona college in?

Where is pomona college located?

What is the tallest building in the world?

QA basic framework

/

Answer
processing

\




4/20/11

Answer processing

What is the tallest building in the world? problem?

The world's fallest structure is the 828 m (2,717 ft) tall Burj Khalifa
in Dubai, United Arab Emirates. The building gained the official
title of "Tallest Building in the World" at its opening on 4 January
2010. It is taller than any other man-made structure ever built.

The Council on Tall Buildings and Urban Habitat, an organization
that certifies buildings as the "World’s Tallest", recognizes a
building only if at least fifty percent of its height is made up of
floor plates containing habitable floor are.[1] Structures that do
not meet this criterion, such as the CN Tower, are defined as
"towers".

There are dozens of radio and television broadcasting towers
which measure over 600 meters (about 2,000 ft) in height, and
only the fallest are recorded in publicly available information
sources.

Answer processing

The world's tallest structure is the 828 m (2,717 ft) tall
Burj Khalifa in Dubai, United Arab Emirates. The building
gained the official title of "Tallest Building in the World"
at its opening on 4 January 2010. It is taller than any
other man-made structure ever built.

The Council on Tall Buildings and Urban Habitat, an

or ization that certifies buildil as the "World's
Tallest", recognizes a building only if at least fifty percent
of its height is made up of floor plates containing
habitable floor area.[1] Structures that do not meet this
criterion, such as the CN Tower, are defined as "towers".

There are dozens of radio and television broadcasting
towers which measure over 600 meters (about 2,000 ft)
in height, and only the fallest are recorded in publicly
available information sources.

Burj Khalifa

ideas?

NLP to the rescuel

o Need more information than just the text
named entity recognition/information extraction
parsing
relationships between entities
® Microsoft established vs. Microsoft was established
1 Pair this information with information we extracted
from the query

What are we looking for?2 A person? A date? ...2

Extracting entities

President George Bush announced a new bill that would send $1.2 million

dollars to Miami Florida for a new hurricane tracking system.

After applying a Named Entity Tagger, the text might look like this:

<Person="President George Bush"> announced a new bill that would
send <MONEY=$1.2 million dollars”> to <LOCATION="Miami Florida:">

for a new hurricane tracking system.

Who announced the new bill2
Where will the money from the new bill go?
How much will be provided for the new bill2
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Combining and normalizing evidence

Q: What year did the Titanic sink?
A: 1912

Supporting evidence:

It was the worst peacetime disaster involving a British ship since the Titanic sank on the 14"
of April, 1912.

The Titanic sank after striking an iceberg in the North Atlantic on April 14", 1912.

The Herald of Free Enterprise capsized off the Belgian port of Zeebrugge on March 6,
1987, in the worst peacetime disaster involving a British ship since the Titanic sank in
1912.

What happened?

o Different formats for answer candidates detected, normalized and
combined:

*April 14, 1912°
14t of April, 1912
0 Supporting evidence detected and combined:
“1912’ supports “April 14™, 1912’
01 Structure of date expressions understood and correct piece output:
1912’ rather than *April 14%, 1912
o Most frequent answer candidate found and output:

“April 14", 1912’ rather than something else.

NLP is expensivel

o We need to run:
sentence identifier
tokenizer
IE
parsers
0 These are expensive! (and there may be many
documents)

o Can we reduce this time?

QA actual framework

/N7 N /N

Information

A

query Answer

processing

Passage
retrieval

retrieval

i

processing

\

find relevant passages
before doing NLP
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Passage retrieval

IR Systems return the N most relevant documents

Passage retrieval systems then return the N most relevant
passages

The answer processing is then only run on these passages

Evaluation
0 How can/should we evaluate the system?

o ldeas:
Accuracy
Precision/Recall (often we allow it to say “No Answer”)

Produce multiple answers and use IR like measures

Reciprocal ranking scheme

For the purposes of evaluating the systems, several answer
candidates are often ranked by confidence.

Reciprocal ranking scheme

For the purposes of evaluating the systems, several answer
candidates are often ranked by confidence.

Reciprocal Ranking Scheme: the score for a question is 1/R,
where R is a rank of the first correct answer in the list.

Q: What is the capital of Utah?
Al: Ogden

A2: Salt Lake City

A3: Provo

A4: St. George

AS5: Salt Lake

RRS?

10
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. . Sample Results
Reciprocal ranking scheme
For the purposes of evaluating the systems, several answer
candidates are often ranked by confidence. [Javelin Batch Test results (04/16)
Reciprocal Ranking Scheme: the score for a question is 1/R, Qucstion frove o [onsver Parers
290: When was Hurricane Hugo? 0.0 1!
where R is a rank of the first correct answer in the list. ¢ fone 1
—_— 327 When was the San Francisco fire? bo # Error message: RF server EXCEPTION: No [82\s+yearsis+ago] 1906]1849[aprils*18[0
janswer found! 6
Q: What is the capital of Utah? 1911 (Coreet)
March 25, 1911 (Corre
Al: Ogden 1088 (Comed
. 372: When was the Triangle Shirtwaist fre? 1.0 Dec. 31, 1986 March\s*25s* Ms*)?71911
A2: Salt Lake City ' May 28, 1977
Oct. 24, 1976
A3: Provo ses
A4: St. George 1416: When was CNIN's first broadcast? 05 }ff 1980 (Correc) Tunele, Tis+1980
AS5: Salt Lake (YSarow—y
The score for the question Q would be 2.
Does it work? Does it work?
e WolframAlpha s START's reply 2§ WolframAlpha s
[ how tallis the tallest building =) [ oot s the capiiol of Utah? 0
Cs159 : .

http:/ /www.cs.pomona.edu/classes/cs 1

Input Interpretation:

Idon't know what the tallest building is.

nput nterpretation
tallest building put Iterpretatior

height Utah  capital

Resut by helght: Hore Result

1 Burj Khalifa 2717t Salt Lake City, Utah, United States

2 ONTower 18147 START'S re l

3 Ostankino Tower 1772ft p y
4 Taipei 101 1670ft

5 Shanghai World Financial Center 1614t ===> what is the capitol of utah?

e Salt Lake City is the capital of Utah.

Source: START KB

11
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Does it work?

& WolframAlpha s

[ who invented the light bulb? B)

< Using closest Woliram|Alpha interpretation: light bulb 2

More interpretations: the ight

Definition
noun electric lamp consisting of a transparent or
translucent glass housing containing a wire filament
(usually tungsten) that emits light when heated by electricity

Does it work?

START's reply

‘===> who invented the ightbulb?
Blectric lamp

Elosti lamp:
(arc lamp) Sir Humphrey Davy, England, 1801; (fuorescent
A E. Becguerel, France, 1867; (incandescent lamp) Sir
Joseph Swann, England, Thornas A. Edison, US.,
contemporaneously, 1870s; carbon are stret anp) Chstles F,
Brush, USS., 1879; (st widely marketed incandescent lamp)
Thomas A. Edison, U.S., 1879; (mereury vapor lamp) Pecer
‘Cooper Hewitt, U.S., 1902 lamp) Georges Clude, Fr
1911; (wngsten flameny) Iving Langmuir, U'S., 1915,

‘Thomas Alva Fdison
(1847-131)
Library of Congress

‘Souree: Infoplease com

Does it work?

& WolframAlpha sz

who is the best natural language processing professor? 8]
< Using closest Wolfram|Alpha interpretation: best natural language processing 2
More interpretations: the best professor | professor | the best | natural language processing

Natural Language Processing

g D of this topic is under
Leave your email address to

show your interest.

Does it work?

o Where do lobsters like to live?
on a Canadian airline
1 Where do hyenas live?
in Saudi Arabia
in the back of pick-up trucks
o Where are zebras most likely found?
near dumps
in the dictionary
o Why can't ostriches fly2
Because of American economic sanctions
o What's the population of Maryland?
three

12
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Text REtrieval Conference (TREC)

<wto encourage research in information retrieval
from large et collections.

http:/ /trec.nist.gov

Overview

Other
Publications Evaluations
Information &@;37 Frequently
for Active  STon ‘%? Asked
Participants \E?}.QJ o — Questions
Tracks Data

Past TREC Contact
Results Information

NIST

National Institute of Standards and Technology

Summarization

o Summarization approaches aim to produce a
summarized version of a text document

EiAR
Al :

»

Summarization

Full-text Summarization Question Answer

Summarization

o Applications?

0 Different types of summarization?

13
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Genres

Oo0Oooooao

overview/summary /abstract
headlines

outlines

minutes

biographies

compression

simplification

sound bites

movie summaries
chronologies

Headline news — informing

- e

TIMEDay June 30, 1998

> News

> Blior's i e

2 Comennis ™ U.S. Plane Fires a e
2 N Bestures Missile On Iraq

An Iraqi radar starion targers s
Mageine Allied plane, and a U S. E-16
Corenity responds quickly -- with deadly
Special Reports faxce. Is another showdown with
Sedder on the way?

Starr Plays the Tripp Card

— Theformer confidante’s grand jury sppearance puts the squeeze
on Ms. Lewinsky.
to Business in Shanghai
Prenin: st pead soone e i the ity he wents the rest
L4 of China o wm into

Pull: Does the U S. have the right 10 impose itsidea of human
rights on China

Postcards From the Middle Kingdom: TIME's Jay Branegan
says PresidentClinton is in full canpaign modein China. But
thebig question is, why isn’the pressing the flesh?

Boris Duels With the Duma
If Russien president Yeltsin wants to make other Rossian pols
100k bad, he shovld op making a fool of him self first.

Abstracts of papers — time saving

TV-GUIDES — decision making

2:30am vC2-76

Movie: Bruce Willis excels as "The Jackal,” a cunning assassin who uses
many disguises in this 1997 thriller. Richard Gere and Sidney Poitier costar
as players from different sides of the law Who unite to stop him.

3:00am KCOP-13
The Untouchables

Movie: Eliot Ness (Revin Costner) and **The Untouchables™” take on
Robert De Niro’s flamboyant Al Capone in the pulse-pounding 1987
adaptation of the popular TV series.\Sean Connery won an Oscar as the.
Trish beat cop Who shows Ness *‘the Chicago way.”\ Brian De Palma
directed the feature;\David Mamet wrote the script.\And yes, film majors,
the scene at Union Station was lifted directly from the

3:05am STARZ -25

Grosse Pointe Blank

Movie: A razor-sharp script and a fine turn by John Cusack as a troubled
hit man mark 1997’s "Grosse Pointe Blank.” a dark comedy in which the.
assassin encounters his old flame (Minnie Driver of *Good Will Hunting”)
at a high-school reunion. Cusack’s sister Joan (“In and Out”) is hilarious as
the Killer's devoted assistant, and Alan Arkin makes the most of his small
role as Cusack’s terrified the.

An Incremental Interpreter for High-Level Programs with Sensing

Giuseppe De Giacomo

Hector Levesque
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Cliff notes — Laziness support Different dimensions of summarization

c . How much summarization

Cliff Notes for the Grapes of Wrath R L )
quick categorization vs. content processing

Background vs. just-the-news

Posted by Derek on December 02, 1997 at 11:35:43: . . .
0 Extract vs. abstract (how the summarization is generated

In Reply to: Re: I need cliff notes or a summary to TO KTLL. A
e MOCKING:=> posted by kandice on September 28, 1997 at lists fragments of text vs. re-phrases content coherently
20:40:48:
Say can you send me some cliff notes for the grapes of wrath by 0o Generic vs. query-oriented
‘Wednesday December 3, 1997. I would appricate it very much and
I would recomend this page to all my friends so we could ace our . . ;e
english tests on the grapes of wrath. PIEASE SEND ME A COPY o smgle documenf vs. mUItI clocumenf source
OF THE GRAPES OF WRATH CLIFF NOTES I NEED THEM ...based on one text vs. fuses together many texts.
BADH1IIIY
P
57
. o . o
Summarization Summarization
How are we going to do it? 1 Three common steps:

Content selection: what are the important concepfs/
clauses/sentences?

Content ordering: how should this information be
structured?

Realization: concepts/sentences=> output

15
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Three common steps: the basics
po

content selection content ordering realization

Content selection
o

content selection General problem: identify important

concepts

Common approximation: identify
important sentences

How can we identify important
sentences?

Identifying important sentences
o

1 Word-based

Calculate the sentence as the average weight of the
words in the sentence
= TF-IDF weighting
= likelihood ratio: likelihood of occurring in this document
divided by the likelihood of occurring in the whole corpus
pick the highest scoring sentences
o Similarity-based

pick sentences that are on average closer to the other
sentences in the document

might also discount for being generally similar to whole
corpus

Identifying important sentences:

supervised approach
[

Training data

E = Could we use this to learn a sentence

importance measure?

E = What features might be useful?

E | — | Challenges?

16



4/20/11

Summarization

o1 Three common steps:

‘ Content ordering: how should this information be
structured?

Often, just put them in the same order they
occur in the documents

Summarization

o Three common steps:

Realization: concepts/sentences => output

challenges?

Realization (output)

0 Input: a bunch of sentences

[ output: summary

o challenges
reference resolution/naming (show some examples)
fluidity

repetition?

Multi-document approaches

In many domains, we have multiple documents on the same topic (e.g.
news) and we'd like to summarize all the documents with one summary

How does this problem differ?

17
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ARTICLE 18853: ALGIERS, May 20 (AFP)
1 Eightoen docapitated bodies have bo

ARTICLE 18854: ALGIERS, May 20 (UPI)

ern Algeria, pres

|decapitated ave been found by authori

o hat two anoph
ook

2. Svcunly forces found the mass grave on
hbika, near Djelfa, 275 kilometers
(170 mites south of e capiter

[3. It contained the bodies of people killed last
lyear during a wedding ceremony, according to Le
[Quotidien Liberte.

‘4. The victims included women, children and old
|men.

5. Most of them had been decapitated and their
heads thrown on a road, reported the Es Sahafa.

& Another mase grave containing the bades of
overed recently near
Algiors, inthe Eucalyptus district

7. The tw rd killed Monday evening
by a group of fine armed Islamists near the
loulay Slissen forest.

8. After being injured in a hail
‘weapons fire, the pair were fi
machete blows befors being decapitated, Le
Quotidien d'Oran reporte

[9. Seven people, six of them children, were killed
land two injured Wednesday by armed Islamists
Inear Medea, 120 kilometers (75 miles) south of
|Algiers, security forces said.

10. The same day a parcel bomb explosion
injured 17 people in Algiers itself.

1. Sinee early March, violence inked to armed
claimed more than 500 lives,
910 bress tllcs.

[1- Algerian newspapers have reported that 18 ‘
s

{in the south of the country.

[2. Police found the ~decapitated bodies of women,
ehildren and old men,withthei heads thrown on a
ar the town of Jelfa, 275 Kilometers (170

mlles) 'South of the capital Algers.

[3-In another incident on Wednesday, seven people
- including six children -- were killed by terrorists,
|Algerian security forces said.

& Extremist Muslim milltants were responsible for
the slaughter of the seven people in the province
of Medea, 120 kilometers (74 miles) south of

llers also kidnapped three girls during the
same sitack, siharlties $8d. nd ons of the grte
was found wounded on a nearby ro:

gerian daiy Lo Matin today
ister Abdul Malik Silal as
terrorism has not been eradicated,
ut the movement of the terrorists has significantly
declined.”

7. Algerian violence has claimed the lives of more
than 70,000 people since the army cancelled the
1992 general elections that Islamic parties were
likely to win.

8. Mainstream Islamic groups, most of which are
banned in the country, insist their members are not
responsible for the violence against civilians.

9. Some Muslim group: blamed the army,
Ve Stnars aoeiee Troreren elaments coneririg
against Algeria.”

Evaluation?

Google news

Top Stories

Tim Hetherington »

Director-ph pher of

' killed in

Libya; 3 colleagues injured

USA Today - Douglas Stanglin - 39 minutes oo
Veteran war photographer Tim Hetherington, who

directed the award-winning film Restrepo, was Killog today
in the besieged Libyan town of Misrata, CNN reports.

*Restrepo" director Tim Hetherington killed in Libya: Telegraph.c.

doctors Reuters
British journalist dies in Libya BBC News

Telegraph.co.uk - CNN - Vanity Fair - New York Times -

Wikipedia: Chris Hondros
all 495 news articles »

News blaster

Summarizing all the news on the Web

Search for:

Libya rebels pull back as Gadhafi forces
retake town near Sirte

Summary from multiple countries, from article:

English

‘The UN humanitarian chief said Monday that the Libyan govemment
has promised her access (o the besieged rebel city of Misrata, but with
1o guarantees that the assault by Muammar Gadnafi's forces would

city center of Misrata, the last major rebel foothold in western Libya.
(article 8) President Barack Obama has signed a sccret order authorizing

View covert U.S. government support fo ebel fores scking to ust Libyan
leader mment offici euters on
Wednesday. (arti nlc 14) Britin said Tuesday i i scnd about a dozen
Libyato
Torecs, s incmationdl lis seek 104id 's agempts o
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break the military stalemate. (article 16) A month into the allied air
campeign in Libya the batle incsar hardeing, ebe aders want

and Moammar Gadhafi remains defiant, but there are signs his
mlllun'y forces are being stretched to the limits. article 11) TAP said on
Monday that a colonel, a captain and another officer in the internal
security forces tuned up at E Ketf portin the Ben Guerdane region
Sunday . (article 4)
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