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Today 12/ 12

¥ Machine Tr anslat ion
ÐReview

ÐAut omat ic Evaluat ion

¥ Quest ion Answer ing
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Readings

¥ Chapt er s 22 and 23 in Russell and
Nor vig f or  language st uf f  in gener al

¥ Chapt er  24 of  J ur af sky and Mar t in
f or  MT mat er ial
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St at ist ical MT Syst ems

Spanish Garbled
English

English

Spanish/English
Bilingual Text

English
Text

Statistical Analysis Statistical Analysis

Que hambre tengo yo I am so hungry

Translation
Model P(s|e)

Language
Model P(e)

Decoding algorithm
argmax P(e) * P(s|e)
     e
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Four  Pr oblems f or  St at ist ical MT

¥ Language model
Ð Given an English st r ing e, assigns P(e) by th e usual met hods weÕve

been using sequence modeling.

¥ Tr anslat ion model
Ð Given a pair  of  st r ings <f ,e>, assigns P(f  |  e) again by making t he

usual mar kov assumpt ions

¥ Tr aining
Ð Get t ing t he number s needed f or  t he models

¥ Decoding algor it hm
Ð Given a language model, a t r anslat ion model, and a new sent ence f

É f ind t r anslat ion e maximizing   P(e) *  P(f  |  e)

Remember  t hough t hat  what  we r eally need is ar gmax P(e| f )
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Evaluat ion

¥ Ther e ar e 2 dimensions along which
MT syst ems can be evaluat ed
ÐFluency

¥ How good is the output text as an example
of the target language

ÐFidelit y
¥ How well does the output text convey the

source text
Ð I nf or mat ion cont ent  and st yle
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Evaluat ing MT:
Human t est s f or  f luency

¥ Rat ing t est s: Give human r at er s a scale
(1 t o 5) and ask t hem t o r at e
Ð For  dist inct  scales f or

¥ Clar it y, Nat ur alness, St yle
Ð Check f or  specif ic pr oblems

¥ Cohesion (Lexical chains, anaphor a, ellipsis)
Ð Hand-checking f or  cohesion.

¥ Well-f or medness
Ð 5-point  scale of  synt act ic cor r ect ness
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Evaluat ing MT:
Human t est s f or  f idelit y

¥ Adequacy
ÐDoes it  convey t he inf or mat ion in t he

or iginal?
ÐAsk r at er s t o r at e on a scale

¥ Bilingual raters: give them source and target
sentence, ask how much information is
preserved

¥ Monolingual raters: give them target + a good
human translation
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Evaluat ing MT:
Human t est s f or  f idelit y

¥ Informativeness
ÐTask based: is t her e enough inf o t o

do some t ask?
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Evaluat ing MT: Pr oblems
¥ Asking humans t o j udge sent ences on

a 5-point  scale f or  10 f act or s t akes
t ime and $$$  (weeks or  mont hs!)

¥ Need a met r ic t hat  can be r un ever y
t ime t he algor it hm is alt er ed.

¥ I t Õs OK if  it  isnÕt  per f ect , j ust  needs
t o cor r elat e wit h t he human met r ics,
which can  st ill be r un per iodically.

Bonnie Dorr



6

CSCI 5582 Fall 2006

Aut omat ic evaluat ion

¥ Assume we have one or  mor e human
t r anslat ions of  t he sour ce passage

¥ Compar e t he aut omat ic t r anslat ion t o
t hese human t r anslat ions using some
simple met r ic
ÐBLEU scor e
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BiLingual Evaluat ion
Under st udy (BLEU)

¥ Aut omat ic scor ing
¥ Requir es human r ef er ence t r anslat ions
¥ Appr oach:

Ð Produce corpus of high-quality human
translations

Ð Judge ÒclosenessÓ numerically by comparing n-
gram matches between candidate translations
and 1 or more reference translations

Slide from Bonnie Dorr
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Reference (human) translation:
The U.S. island of Guam is
maintaining a high state of alert
after the Guam airport and its
offices both received an e-mail
from someone calling himself the
Saudi Arabian Osama bin Laden
and threatening a
biological/chemical attack against
public places such as the airport .

Machine translation:
The American [?] international
airport and its the office all
receives one calls self the sand
Arab rich business [?] and so on
electronic mail , which sends out ;
The threat will be able after public
place and so on the airport to start
the biochemistry attack , [?] highly
alerts after the maintenance.

BLEU Evaluat ion Met r ic

N-gram precision
(score is between 0 & 1)
Ð What percentage of machine n-

grams can be found in the
reference translation?
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BLEU Evaluat ion Met r ic

¥ Two pr oblems (ways t o game) t hat
met r icÉ

1. Repeat  a high f r equency n-gr am over
and over

Òof  t he of  t he of  t he of  t heÓ

2. DonÕt  say much at  all

Òt heÓ
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BLEU Evaluat ion Met r ic

¥ Tweaks t o N-Gr am pr ecision
ÐCount ing N-Gr ams by t ype, not  t oken

¥ Òof the Ó only gets looked at once

ÐBr evit y penalt y
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Reference (human) translation:
The U.S. island of Guam is
maintaining a high state of alert
after the Guam airport and its
offices both received an e-mail
from someone calling himself the
Saudi Arabian Osama bin Laden
and threatening a
biological/chemical attack against
public places such as the airport .

Machine translation:
The American [?] international
airport and its the office all
receives one calls self the sand
Arab rich business [?] and so on
electronic mail , which sends out ;
The threat will be able after public
place and so on the airport to start
the biochemistry attack , [?] highly
alerts after the maintenance.

BLEU Evaluat ion Met r ic
¥ BLEU4 f or mula

    (count s n-gr ams up t o lengt h 4)

exp (1.0 * log p1 +
        0.5 * log p2 +
        0.25 * log p3 +
        0.125 * log p4 Ð
        max(words-in-reference / words-in-machine Ð 1,
                0)

p1 = 1-gram precision
P2 = 2-gram precision
P3 = 3-gram precision
P4 = 4-gram precision

Slide from Bonnie Dorr
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Reference translation 1:
The U.S. island of Guam is maintaining
a high state of alert after the Guam
airport and its offices both received an
e-mail from someone calling himself
the Saudi Arabian Osama bin Laden
and threatening a biological/chemical
attack against public places such as
the airport .

Reference translation 3:
The US International Airport of Guam
and its office has received an email
from a self-claimed Arabian millionaire
named Laden , which threatens to
launch a biochemical attack on such
public places as airport . Guam
authority has been on alert .

Reference translation 4:
US Guam International Airport and its
office received an email from Mr. Bin
Laden and other rich businessman
from Saudi Arabia . They said there
would be biochemistry air raid to Guam
Airport and other public places . Guam
needs to be in high precaution about
this matter .

Reference translation 2:
Guam International Airport and its
offices are maintaining a high state of
alert after receiving an e-mail that was
from a person claiming to be the
wealthy Saudi Arabian businessman
Bin Laden and that threatened to
launch a biological and chemical attack
on the airport and other public places .

Machine translation:
The American [?] international airport
and its the office all receives one calls
self the sand Arab rich business [?]
and so on electronic mail , which
sends out ;  The threat will be able
after public place and so on the
airport to start the biochemistry attack
, [?] highly alerts after the
maintenance.

Mult iple Ref er ence
Tr anslat ions

Reference translation 1:
The U.S. island of Guam is maintaining
a high state of alert after the Guam
airport and its offices both received an
e-mail from someone calling himself
the Saudi Arabian Osama bin Laden
and threatening a biological/chemical
attack against public places such as
the airport .

Reference translation 3:
The US International Airport of Guam
and its office has received an email
from a self-claimed Arabian millionaire
named Laden , which threatens to
launch a biochemical attack on such
public places as airport . Guam
authority has been on alert .

Reference translation 4:
US Guam International Airport and its
office received an email from Mr. Bin
Laden and other rich businessman
from Saudi Arabia . They said there
would be biochemistry air raid to Guam
Airport and other public places . Guam
needs to be in high precaution about
this matter .

Reference translation 2:
Guam International Airport and its
offices are maintaining a high state of
alert after receiving an e-mail that was
from a person claiming to be the
wealthy Saudi Arabian businessman
Bin Laden and that threatened to
launch a biological and chemical attack
on the airport and other public places .

Machine translation:
The American [?] international airport
and its the office all receives one calls
self the sand Arab rich business [?]
and so on electronic mail , which
sends out ;  The threat will be able
after public place and so on the
airport to start the biochemistry attack
, [?] highly alerts after the
maintenance.
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BLEU in Act ion
�6 	�
ƒ �/ �M���9 �{ (Foreign Original)

the gunman was shot to death by the police . (Reference Translation)

the gunman was police kill . #1
wounded police jaya of #2
the gunman was shot dead by the police . #3
the gunman arrested by police kill . #4
the gunmen were killed . #5
the gunman was shot to death by the police . #6
gunmen were killed by police ?SUB>0 ?SUB>0 #7
al by the police . #8
the ringer is killed by the police . #9
police killed the gunman . #10

Slide from Bonnie Dorr
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BLEU in Act ion
�6 	�
ƒ �/ �M���9 �{ (Foreign Original)

the gunman was shot to death by the police . (Reference Translation)

the gunman was police kill . #1
wounded police jaya of #2
the gunman was shot dead by the police . #3
the gunman arrested by police kill . #4
the gunmen were killed . #5
the gunman was shot to death by the police . #6
gunmen were killed by police ?SUB>0 ?SUB>0 #7
al by the police . #8
the ringer is killed by the police . #9
police killed the gunman . #10

green = 4-gram match (good!)
red = word not matched (bad!)

Slide from Bonnie Dorr
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Bleu Compar ison
Chinese-English Translation Example:

Candidate 1: It is a guide to action which ensures that the military
always obeys the commands of the party.

Candidate 2: It is to insure the troops forever hearing the activity
guidebook that party direct.

Reference 1: It is a guide to action that ensures that the military
will forever heed Party commands.

Reference 2: It is the guiding principle which guarantees the
military forces always being under the command of the Party.

Reference 3: It is the practical guide for the army always to
heed the directions of the party.

Slide from Bonnie Dorr
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BLEU Tends t o Pr edict  Human
J udgment s

R 2 = 88.0%

R 2 = 90.2%

-2.5

-2.0

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

2.5

-2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5

Human Judgments

N
IS

T
 S

co
re

Adequacy

Fluency

Linear
(Adequacy)
Linear
(Fluency)

(v
ar

ia
nt

 o
f B

LE
U

)

CSCI 5582 Fall 2006

Cur r ent  Result s
These results are not to be construed, or represented as endorsements of any
part icipant 's system or commercial product, or as off icial f indings on the part  of NIST or
the U.S. Government. Note that the results submit ted by developers of commercial MT
products were generally from research systems, not commercially available products.
Since MT-06 was an evaluat ion of research algorithms, the MT-06 test  design required
local implementat ion by each part icipant. As such, part icipants were only required to
submit  their t ranslat ion system output to NIST for uniform scoring and analysis. The
systems themselves were not independent ly evaluated by NIST.
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Cur r ent  Result s

NIST data set BLEU-4 Score

Site ID Language Overall Newswire Newsgroup  Broadcast News
google Arabic 0.4569 0.5060    0.3727        0.4076
google Chinese 0.3615 0.3725    0.2926        0.3859

Unlimit ed Dat a Tr ack (Tr ain on NI ST Dat a + what ever  else)
¥Chinese per f or mance signif icant ly wor se t han Ar abic acr oss all t he best
  par t icipant s.
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Br eak

¥ Final is t he 18t h (Monday). Right  her e.

¥ Next  class is a r eview class
Ð Come prepared with questions
Ð Even better email me your questions ahead of

time so I can figure out an answer.

¥ I  am st ill going t o send out  a new t est  set
f or  t he last  HW evaluat ion
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Quest ion-Answer ing f r om
t he Web

¥ The not ion of  get t ing comput er s t o
give r easonable answer s t o quest ions
has been ar ound f or  quit e awhile

¥ Thr ee kinds of  syst ems
1) Finding answer s in t ext  collect ions

2) I nt er f aces t o r elat ional dat abases

3) Mixed init iat ive dialog syst ems

26

Finding Answer s in Text

¥ Not  a new ideaÉ (Simmons et  al 1963)
ÐTake an encyclopedia and load it  ont o a

comput er .
ÐTake a quest ion and par se it  int o a logical

f or m
ÐPer f or m simple inf or mat ion r et r ieval t o

get  r elevant  t ext s
ÐPar se t hose int o a logical f or m
ÐMat ch and r ank
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Simmons,
Klein,

McConlogue
1963:

 Parse Q+A
using

dependency
parser (Hays

1962)

CSCI 5582 Fall 2006

Web QA
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Finding Answer s in Text

¥ Fundament ally, t his is about
modif ying, pr ocessing, enr iching or
mar king up bot h t he quest ion and
pot ent ial answer  t ext s t o allow a
simple mat ch.

¥ All cur r ent  syst ems do pr et t y much
t hat .
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People do ask quest ionsÉ
Examples from search engine query logs

Which english translation of the bible is used in official Catholic
liturgies?
How tall is the sears tower
How can i find someone in texas
Where can i find information on puritan religion?
What are the 7 wonders of the world
How can i eliminate stress
What vacuum cleaner does Consumers Guide recommend
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Full-Blown Heavy-Weight
Syst em

¥ Par se and analyze t he quest ion

¥ For mulat e quer ies suit able f or  use wit h an
I R syst em (sear ch engine)

¥ Ret r ieve r anked r esult s

¥ Br eak int o suit able unit s

¥ Per f or m NLP on t hose r ank unit s

¥ Re-Rank snippet s based on NLP pr ocessing

¥ Done
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UT Dallas Q/ A Syst ems

¥ This system contains many components used by
other systems, but more complex in some ways

¥ Next slides based mainly on:
Ð Pa! ca and Har abagiu, High-Per f or mance Quest ion

Answer ing f r om Lar ge Text  Collect ions, SI GI RÕ01.
Ð Pa! ca and Har abagiu, Answer  Mining f r om Online

Document s, ACLÕ01.
Ð Har abagiu, Pa! ca, Maior ano: Exper iment s wit h Open-

Domain Text ual Quest ion Answer ing. COLI NGÕ00
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QA Block Ar chit ect ur e

Question
Processing

Passage
Retrieval

Answer
Extraction

WordNet

NER

Parser

WordNet

NER

Parser
Document
Retrieval

Keywords Passages

Question Semantics

Captures the semantics of the question
Selects keywords for PR

Extracts and ranks passages
using surface-text techniques

Extracts and ranks answers
using NL techniques

Q A
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Quest ion Pr ocessing

¥ Two main t asks
Ð Determining the t ype of the answer

! I f  you know t he t ype of  t he answer  you can f ocus
your  pr ocessing only on docs t hat  have t hings of  t he
r ight  t ype

Ð Extract keywords from the question and
formulate a query

! Assume t hat  a gener ic I R sear ch engine can f ind docs
wit h an answer  (and lot s t hat  donÕt ).  I e. The NLP/ QA
syst em is dealing wit h pr ecision not  r ecall
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Answer  Types

¥ Fact oid quest ionsÉ
Ð Who, where, when, how manyÉ
Ð The answers fall into a limited and somewhat

predictable set of categories
¥ Who quest ions ar e going t o be answer ed byÉ
¥ Wher e quest ionsÉ

Ð Generally, systems select answer types from a
set of Named Entities , augmented with other
types that are relatively easy to extract
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Answer  Types

¥ Of  cour se, it  isnÕt  t hat  easyÉ
ÐWho quest ions can have or ganizat ions as

answer s
¥ Who sells the most hybrid cars?

ÐWhich quest ions can have people as
answer s

¥ Which president went to war with Mexico?
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Answer  Type Taxonomy

¥ Contains ~9000 concepts reflecting expected answer
types

¥ Merges named entities with the WordNet hierarchy

CSCI 5582 Fall 2006

Answer  Type Det ect ion

¥ Most  syst ems use a combinat ion of  hand-
cr af t ed r ules and super vised machine
lear ning t o det er mine t he r ight  answer
t ype f or  a quest ion.

¥ But  r emember  our  not ion of  mat ching. I t
doesnÕt  do any good t o do somet hing
complex her e if  it  canÕt  also be done in
pot ent ial answer  t ext s.
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Keywor d Select ion

¥ Answer  Type indicat es what  t he quest ion is
looking f or , but  t hat  doesnÕt  r eally help in
f inding r elevant  t ext s (i.e. Ok, let Õs look
f or  t ext s wit h people in t hem)

¥ Lexical t er ms (keywor ds) f r om t he
quest ion, possibly expanded wit h
lexical/ semant ic var iat ions pr ovide t he
r equir ed cont ext .
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Lexical Ter ms Ext r act ion

¥ Quest ions appr oximat ed by set s of
unr elat ed wor ds (lexical t er ms)

¥ Similar  t o bag-of -wor d I R models
Lexical t er msQuest ion (f r om TREC QA t r ack)

name,  managing,
dir ect or ,  Apr icot ,
Comput er

Q005:  What  is t he name of  t he
managing dir ect or  of  Apr icot
Comput er ?

Mer cur y,  spend,
adver t ising,  1993

Q004:  How much did Mer cur y
spend on adver t ising in 1993?

Peugeot ,  company,
manuf act ur e

Q003:  What  does t he Peugeot
company manuf act ur e?

monet ar y,  value,
Nobel,  Peace,
Pr ize

Q002:  What  was t he monet ar y
value of  t he Nobel Peace Pr ize
in 1989?
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Keywor d Select ion Algor it hm

¥ Select  all non-st opwor ds in quot at ions
¥ Select  all NNP wor ds in r ecognized named ent it ies
¥ Select  all complex nominals wit h t heir  adj ect ival modif ier s
¥ Select  all ot her  complex nominals
¥ Select  all nouns wit h adj ect ival modif ier s
¥ Select  all ot her  nouns
¥ Select  all ver bs
¥ Select  t he answer  t ype wor d

CSCI 5582 Fall 2006

Passage Ret r ieval

Question
Processing

Passage
Retrieval

Answer
Extraction

WordNet

NER

Parser

WordNet

NER

Parser
Document
Retrieval

Keywords Passages

Question Semantics

Captures the semantics of the question
Selects keywords for PR

Extracts and ranks passages
using surface-text techniques

Extracts and ranks answers
using NL techniques

Q A
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Passage Ext r act ion Loop
¥ Passage Ext r act ion Component

Ð Ext r act s passages t hat  cont ain all select ed keywor ds
Ð Passage size dynamic
Ð St ar t  posit ion dynamic

¥ Passage qualit y and keywor d adj ust ment
Ð I n t he f ir st  it er at ion use t he f ir st  6 keywor d select ion

heur ist ics
Ð I f  t he number  of  passages is lower  t han a t hr eshold !

quer y is t oo st r ict  !  dr op a keywor d
Ð I f  t he number  of  passages is higher  t han a t hr eshold !

quer y is t oo r elaxed !  add a keywor d
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Passage Scor ing
¥ Passages are scored based on keyword windows

Ð For  example, if  a quest ion has a set  of  keywor ds: {k1, k2,
k3, k4}, and in a passage k1 and k2 ar e mat ched t wice, k3
is mat ched once, and k4 is not  mat ched, t he f ollowing
windows ar e built :

  k1                 k2   
                           k3
k2
                k1           

Window 1

  k1                 k2   
                           k3
k2
                k1           

Window 2

  k1                 k2   
                           k3
k2
                k1           

Window 3

  k1                 k2   
                           k3
k2
                k1           

Window 4
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Passage Scor ing
¥ Passage or der ing is per f or med using a

t r ained r e-r anking algor it hm t hat  involves
t hr ee scor es:
Ð The number of words from the question that

are recognized in the same sequence in the
window

Ð The number of words that separate the most
distant keywords in the window

Ð The number of unmatched keywords in the
window
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Answer  Ext r act ion

Question
Processing

Passage
Retrieval

Answer
Extraction

WordNet

NER

Parser

WordNet

NER

Parser
Document
Retrieval

Keywords Passages

Question Semantics

Captures the semantics of the question
Selects keywords for PR

Extracts and ranks passages
using surface-text techniques

Extracts and ranks answers
using NL techniques

Q A
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Ranking Candidat e Answer s

! Answer type: Person
! Text passage:

ÒAmong them was Christa McAuliffe, the first private citizen to
fly in space. Karen Allen, best known for her starring role in
ÒRaiders of the Lost ArkÓ, plays McAuliffe. Brian Kerwin is
featured as shuttle pilot Mike Smith...Ó

Q066: Name the first private citizen to fly in space.

CSCI 5582 Fall 2006

Ranking Candidat e Answer s

! Answer type: Person
! Text passage:

ÒAmong them was Christa McAuliffe, the first private citizen to
fly in space. Karen Allen, best known for her starring role in
ÒRaiders of the Lost ArkÓ, plays McAuliffe. Brian Kerwin is
featured as shuttle pilot Mike Smith...Ó

! Best candidate answer: Christa McAuliffe

Q066: Name the first private citizen to fly in space.
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Feat ur es f or  Answer  Ranking

¥ Number  of  quest ion t er ms mat ched in t he answer  passage
¥ Number  of  quest ion t er ms mat ched in t he same phr ase as t he

candidat e answer
¥ Number  of  quest ion t er ms mat ched in t he same sent ence as t he

candidat e answer
¥ Flag set  t o 1 if  t he candidat e answer  is f ollowed by a

punct uat ion sign
¥ Number  of  quest ion t er ms mat ched, separ at ed f r om t he

candidat e answer  by at  most  t hr ee wor ds and one comma
¥ Number  of  t er ms occur r ing in t he same or der  in t he answer

passage as in t he quest ion
¥ Aver age dist ance f r om candidat e answer  t o quest ion t er m

mat ches

CSCI 5582 Fall 2006

Evaluat ion

¥ Evaluat ion of  t his kind of  syst em is
usually based on some kind of  TREC-
like met r ic.

¥ I n Q/ A t he most  f r equent  met r ic is
ÐMean Recipr ocal Rank

YouÕr e allowed to return N answers. Your score
is based on 1/Rank of the first right answer.

Averaged over all the questions you answer.
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I s t he Web Dif f er ent ?
¥ I n TREC (and most  commer cial

applicat ions), r et r ieval is per f or med
against  a closed r elat ively homogeneous
collect ion of  t ext s.

¥ The diver sit y/ cr eat ivit y in how people
expr ess t hemselves necessit at es all t hat
wor k t o br ing t he quest ion and t he answer
t ext s t oget her .

¥ But É

CSCI 5582 Fall 2006

The Web is Dif f er ent

¥ On t he Web popular  f act oids ar e likely t o
be expr essed in a gazzilion dif f er ent  ways.

¥ At  least  a f ew of  which will likely mat ch
t he way t he quest ion was asked.

¥ So why not  j ust  gr ep (or  agr ep) t he Web
using all or  pieces of  t he or iginal quest ion.
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AskMSR

¥ Pr ocess t he quest ion byÉ
ÐSimple r ewr it e r ules t o r ewr it ing t he

or iginal quest ion int o a st at ement
¥ Involves detecting the answer type

¥ Get  some r esult s
¥ Ext r act  answer s of  t he r ight  t ype

based on
ÐHow of t en t hey occur

CSCI 5582 Fall 2006

AskMSR
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St ep 1: Rewr it e t he
quest ions

¥ I nt uit ion: User sÕ quest ions ar e of t en
synt act ically quit e close t o sent ences
t hat  cont ain t he answer

ÐWher e is t he Louvr e Museum locat ed?
¥ The Louvre Museum is located  in Paris

ÐWho cr eat ed t he char act er  of  Scr ooge?
¥ Charles Dickens  created  t he character  of

Scrooge.

CSCI 5582 Fall 2006

Quer y r ewr it ing

Classif y quest ion int o seven cat egor ies

Ð Who is/ was/ ar e/ wer eÉ?
Ð When is/ did/ will/ ar e/ wer e É?
Ð Wher e is/ ar e/ wer e É?

a. Hand-cr af t ed cat egor y-specif ic t r ansf or mat ion r ules
e.g.: For  wher e quest ions, move ÔisÕ t o all possible locat ions

   Look t o t he r ight  of  t he quer y t er ms f or  t he answer .

ÒWher e is t he Louvr e Museum locat ed?Ó
    " Òis t he Louvr e Museum locat edÓ
    " Òt he is Louvr e Museum locat edÓ
    " Òt he Louvr e is Museum locat edÓ
    " Òt he Louvr e Museum is locat edÓ
    " Òt he Louvr e Museum locat ed isÓ
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St ep 2: Quer y sear ch engine

¥ Send all r ewr it es t o a Web sear ch
engine

¥ Ret r ieve t op N answer s (100-200)
¥ For  speed, r ely j ust  on sear ch

engineÕs Òsnippet sÓ, not  t he f ull t ext
of  t he act ual document
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St ep 3: Gat her ing N-Gr ams
¥ Enumer at e all N-gr ams (N=1,2,3) in all r et r ieved snippet s
¥ Weight  of  an n-gr am: occur r ence count , each weight ed by

Òr eliabilit yÓ (weight ) of  r ewr it e r ule t hat  f et ched t he
document  (can be t r ained).
Ð Example: ÒWho cr eat ed t he char act er  of  Scr ooge?Ó

Dickens   117
Chr ist mas Car ol   78
Char les Dickens   75
Disney     72
Car l Banks   54
A Chr ist mas   41
Chr ist mas Car ol   45
Uncle     31
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St ep 4: Filt er ing N-Gr ams
¥ Each question type is associated with one or more

Òdata-type filters Ó = regular expressions for
answer types

¥ Boost score of  n-grams t hat match the expected
answer type.

¥ Lower score of n-grams that don Õt  match.
¥ For example

Ð The f ilt er  f or
¥ How many dogs pull a sled in t he I dit ar od?

Ð pr ef er s a number
Ð So dispr ef er  candidat e n-gr ams like

¥ Dog r ace, r un, Alaskan, dog r acing
Ð Pr ef er  canddiat e n-gr ams like

¥ Pool of  16 dogs
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St ep 5: Tiling t he Answer s

  Dickens

  Charles    Dickens

  Mr Charles

Scores

20

15

10

     merged,  discard
old n-grams

  Mr Charles  DickensScore 45
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Result s

¥ St andar d TREC cont est  t est -bed (TREC
2001): 1M document s; 900 quest ions
Ð Technique does ok, not great (would have

placed in top 9 of ~30 participants)
¥ MRR = 0.507

Ð But with access to the Web É They do much
better, would have come in second on TREC
2001

¥ Be suspicious of  any af t er  t he bake-of f  is over
met r ics


