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Hé hoi dap
Question Answering

Vien CNTT &TT - Trwroong DPHBKHN



Hé hoi dap

e Lay y twédng tlr hé tim kiém
 |IR: find relevant documents, but we want
answers from textbases

- QA: dwa ra cau hoi ngan, cd thé kém theo
bang chuwng
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M6t s6 cau hai dap tir tap
TREC

* Who is the author of the book “The Iron Lady: A
Biography of Margaret Thatcher”?

* What was the monetary value of the Nobel
Peace Prize in 19897

* What does the Peugeot company
manufacture?

* How much did Mercury spend on advertising in
19937

* Why did David Koresh ask the FBI for a word
processor?
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M6t s6 cau hdi clia con ngudi

« Tlr tap query log cua AltaVista (1990s)
* \Who invented surf music?
 How to make stink bombs

« Which english translation of the bible is used in
official catholic liturgies?

* Ty tap query log cua Excite (12/1999)
* How can i find someone in Texas
* Where can i find information on puritan religion?

 \What vacuum cleaner does Consumers Guide
recommend
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Mot sd mau tir web

e LCC: nttp://www.languagecomputer.com/demos/

question answering/index.html

« AnswerBus is an open-domain question answering
system: www.answerbus.com

« EasyAsk, AnswerlLogic, AnswerFriend, Start,
Quasm, Mulder, Webclopedia, TextMap, etc.

« Google

GO - **8[‘3 who is the president of stanford university “

Search
Everything Best guess for Stanford University President is John L. Hennessy
Mentioned on at least 7 websites including stanford.edu, stanford.edu and wikipedia.org
2 images - Show sources - Feedback
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Cac cach tiép can

* CO bb dir lieu QA cho trudc
 Po d6 twong dong cau
« Lay cau tra I&i clia cau hoi twong dong nhat
* VD: AskJeeves
» Huan luyén s dung hoc sau dé dy doan cau tra Ioi

* Khéng c6 bo dir lieu QA, c6 CSDL hoac CSTT
» Phan tich cau hoi (sdu, so khép mau,...)

» Tim céu tra 10i (tra ctru CSDL, so khép mau, suy
dién, ...)
* VD: TextMap, AskMSR, LCC, ...
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AskJeeves

. ... mot vi du nhan tao vé hé thong QA
+ ... thyee hién so khép mau dé khép cau héi vdi cau

Answers

2.

Jee

Everything
Images
Yideo
Feference

rI5A

tra 1o tr tp cac cau QA co san

« Néu co, dwa ra cau tra I&i do con ngwdi tao ra
* Néu khbng, tra vé két qua giong hé thong tim kiém

« 1 hé thong tam trung tiém nang, nhwng st dung it

ky thuat trong NLP

D O uk. ask.comfweb?gsrc=180=08=dirfg=who+is+the+president+of+ The+United+States++201 2 2dm=all

whao 15 the president of The United States 2012

United States History Timeling
United States Atlas

United States Foad Map
United States Facts

Yisitors Wisa Requirements United States
AmMerica

A List of Presidents in Crder

"' - fAskleeves J.

@ The We
O Uk onl:

0: Who the president of the united states 20127

A: President Barrack Cbama has wan re-election
and will serve 4 more years a... Fead More »
Source: www chacha com

0: Who is vice president of united states 20127

A: The vice president of The United States of
America in 2012 is Joe Biden. Head Maore »
Source: wiki.answers.cam



File Edit “iew Favorites Tools  Help #
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Ouestion Answering YWednesda

in what yvear did John Lennon die?

Answer: 1980

[The Beatles Anthology  02/28/2008  wiki]
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@ Search Results - TextMap - Microsoft Internet Explorer
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who is the Prime Minister of vietnam

Texdhiap

: TexiBlg ! TextBiz

Search Results 1-25 of about 330.000

Mext ==

Rank Entity

1 Yietnam
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Type
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Search! @
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3 Vietnam - TextMap - Microsoft Internet Explorer =3
File Edit “iew Favorites Tools Help a#
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I 5o:rchi o e a
i+ Textblg + TextBiz ¢ Make homepage! ¢ Linkbtous: @ Help? i
Vietnam countey
Sentiment Score: &7 = + 21 GO
Articles Referencing Yietnam [More Articles] (What is this?)
Title
Wi hospital honors vekerans with carnival Refere
Lead-tainted bays recalled
Homemade explosives Found in Fife
Mews 5

Thompson is ho-hum in debate debut

i_entral America Faces new test in Asia
Bush's Fear Factor sentim
Twio dockors blame boot camp death on sickle cell

Relational Network: (WWhat is this®)
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Cac hé thong dat ket qua cao
nhat

e ...cO thé tra 1o ~70% cac cau hoi
« Cach tiép can:

« S dung nguon tri thire, cac ky thuat NLP
(Harabagiu, Moldovan et al.-SMU/UTD/LCC)

« AskMRS: tiép can ndng
» Hé thong tam trung: st dung tap I&n cac mau (1SI)
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AskMSR: shallow approach

* In what year did Abraham Lincoln die?
* Ignore hard documents and find easy ones

Abraham Lincoln, 15909-1865

“LINCOLN, ABRAHAN was barn tear Hodgenvdle, Kenfnrloy, on Febuary 12, 1807 In 1816, the Lincok Gy
Fiaeon Crest o Ferry (now Speoer) Comty. T years Llater, Abraham Lincobr's mother de e o father mamed a wom
Tir “angel” mother. Loceln atndsd  farmal scheo r caly a fiw months bt acoqured knowlsdge thrmugh the prading of boo
Imois, m 1330 where he obtained 3 job as a store clerk and e local postmaster. He secved sathout distnction in the Black H3
lost his attempe ot the stabe legislatone, bt taes years loter be tried agoin, was qoceessfd, an
Lncein was admuttnd bs the bar and became notswordhy as 2 withy, heasst, competent crofl
vear term oo the 1.5 House in 1846, at which tme be opposed the war with Meoco. By 1
wal attention for his series of debat g with Stephen A Do
I chapritt Braskdan ottt elecfien he bevame a sgofi cant Ggure in e pariv.
L"‘"I'-'_'__l_"'*_"___ e b his inavymuraticn on bdarch 4, sewen soatbem states had

e i ki ute wtillry. Lioe ol cale d Bar P50000 wolunteera [appro
seceded, for et €11, Lawoln ereoedatiey fock art
arship: would evechally ke the cantral d#frcence in macgl
arp Emanripahio Proclamation which expandsd the purg
the dedcaton of & national cemeters in Geyeborg,

!@]’MF q 4 40 4

ar &braham Linceln
LESTT |

e atF

16th Prezident of the Unitad States (Marzh 4, 1861 to April 15, 1865
Born: February 12,1205, in Hardin Courty, Mentucky
Died; april 15 1555, & Peterzen's Boarding Houss invashington, 000

*| wm= horn February 12, 1803, in Hardin County, Hertucky Wy parents
were both boenin Virgns, of undstincuizhed familes, petraps | 2hould
zay. My mother, who ded 0 my tanth vear, was o & familye of the name of

Al



AskMSR

"| Rewrite Query *| <Search Engine>

Where is the Louvre

Museum located? 3 !

Collect Summaries,
in Paris France 59% Mine N-grams
museums 12%
hostels 10% {

@‘_ Tile N-Grams  [*——|  Filter N-Grams

> 4
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Buwdc 1: Viét lai cau hol
« Y twdng: cau hdi thwdéng co nglr phap gan voi
cau tra O

* Where is the Louvre Museum located?
 The Louvre Museum is located in Paris

* Who created the character of Scroogle?
» Charles Dickens created the character of Scrooge.

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Viét lai cau hoi

* 7 loai cau hoi:
 Who is/was/are/were...?
When is/did/will/are/were...?
 Where is/are/were...?
a) Luat bién dbi cau hoi:
Where is the Louvre Museum located?
is the Louvre Museum located?
the is Louvre Museum located?
the Louvre is Museum located?
the Louvre Museum is located?
the Louvre Museum located is?

b) Ch& cau tra l1oi dang “Datatype” (eg, Date, Person, Location,...)
- When was the French Revolution? 2> DATE
 Tao luat thd cdng dé phan loai/viét lai

V22N 2\ 2

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Viét lai cau hdi — trong sO

« M6t sO cau hdi dang tin cay hon cau khac

Where 1s the Louvre Museum located?

. Weight 5
Weight 1 if we get a match,
Lots of non-answers it’s probably right

could come back too

+“the Louvre Museum 1s located”

+Louvre +Museum +located

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Buwdc 2: Tim kiém

 Pwa tat cd mau tim kiém lén Web search
engine

» Lay top N cau tra I1&i (1007?)

» Chi dwa trén tr/cum ttr cua cong cu tim
kiém,khong dwa vao toan bd ndi dung cua tai
lieu thuc té

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Buwdc 3: Khal thac N-Grams

 Unigram, bigram, trigram, ..., N-gram: danh
sach chudi N term

* VD. "Web Question Answering: Is More Always
Better”

« Unigram: Web, Question, Answering, Is, More,
Always, Better

« Bigram: Web Question, Question Answering,
Answering Is, Is More, More Always, Always Better

* Trigram: ...

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Mining N-grams

- Don gian: Liét ké tat ca N-grams (N=1,2,3...) trong tat
ca cac doan tra vé
« S dung bang bam va mot s tool khac dé tim kiém nhanh

« Trong sb clia n-gram: dén so lan xuat hién
* VD, “Who created the character of Scrooge?”
* Dickens — 117
* Christmas Carol — 78
* Charles Dickens — 75
* Disney — 72
e Carl Banks — 54
* A Christmas — 41
* Christmas Carol - 45

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Buwdc 4: Loc ngrams

* MOi cau hdi di kém véi 1 hodc nhiéu bé loc
kiéu di¥ liéu = regular expression

* When... Date
* Where... ; Location
 \What...

* Who... Person
» Tang diém cla ngrams kh&p véi regexp
» Gidm diém ngrams khop

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Bwde 5: Tron cau tra O

Scores
20 Charles Dickens
: \ merged,  discard
15 Dickens | old n-grams
10 Mr Charles ) 1

Score 45 | Mr Charles Dickens

tile highest-scormg n-gram
N-Grams N-Grams

Repeat, until no more overlap

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Két qua

« Cudbc thi TREC :
« ~1M tai liéu; 900 cau hoi
- Vé ky thuat, hoat dong khdng tot (nhwng xép hang
9/30 s6 doi tham gia)
* Giol han:
« Lam viéc tot v&i cac cau hoi vé sy kién (fact)
« Gi&i han boi:
* Loai cau hoi
« Kiéu cau tra 10i
« Tap luat viét lai cau hoi

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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So kh&p mau bé mat
(Ravichandran and Hovy, ISI)

« When was X born?

 Mozart was born in 1756
« Gandhi (1869—1948)

« <NAME> was born in <BIRTHDATE>

« <NAME> (<BIRTHDATE>-

« S dung cap Q-A dé truy van trén search engine
e Trich ra cac mau va tinh dé chinh xac

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Vidu: INVENTOR

<ANSWER> invents <NAME>

the <NAME> was invented by <ANSWER>
<ANSWER> invented the <NAME> in
<ANSWER>’s invention of the <NAME>

Phan I&n cac mau cé do chinh xac cao
« Nhwng van co 16i

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Full NLP QA

LCC: Harabagiu,Moldovan et al.

Question iJuestion
Sementic = Logic Form
Transformation Trznsformation

Lexico -sermantic
Patterns

Question
Cleess

Recognition

QJuestion
Expansion

Question

Taxonomies sExpanded Question 1

Eipanded Question 2 —

Word Classes

e |
=

Doenments

Dnorument
Collection
Ivclex

Keyweorde 1

Keyweorde 2

Arnswer

“Expanded Question n —

Answeris)

i1

Felse?

Triee?

Abductive
Rules

Answer Answer
Logic Farm Semaniic
Transformation Transformation

World Knowledge
AXLOMmS

Arswers

Answersetr 1

Combiihe &
Rereank
Answers

Answer set 2

— |

Keyweorde 1

.E'xi‘?’.-:tfﬂ'ah_j

Knowledge-Bused Question Frocessing

| o

I:nlc‘i‘ VIEN CUN NHE THUNG 1IN VA IKUYEN IHUNG

Shellow Document Procesring

/

T Answer et n

Knowledge-Bused Answer Frocessing




Hé thdong phirc tap NLP — Pasca
& Harabagiu (2001)

« Can cdng cu tim kiém tot dé tim ra cac doan
lien quan

« Can mot bo tir vng (taxonomy) céc loai cau
hoi va dang cau tra |0

« BO PTCP thong ké dwoc dung dé phan tich

cau hdi va cac van ban lién quan dé tim cau tra
lol, va xay duwng CSTT.

» Lap lai viéc mo rong cau hoi (vé hinh thai, t
dong nghia, quan hé ngi nghia)

« Xép hang cau tra 1&i dwa trén hoc may

oICT VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cac dang cau tra |0

Question Question
Expansion

Answer Type
Prediction

‘ -

Docs

answer tvpe

Ranked set
of passages

IR ‘—

Answer
Selection

Pac trwng:

. Kiéu tra o

o

[ @ W
{ L1

w 2 o © /\-\x Answer Type Hierarchy
© (o] '\'\
) 'l"

Answer

« Gan nhan cau hdi va dang cau tra I&i dwa trén tap taxonomy
* Phan loai cau hadi (vd., sr dung maximum entropy)
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Cac dang cau tra loi

« Cau hdi “Who” c6 thé cé cau tra 1o 1a td chive
* Who sells the most hybrid cars?

« Cau hoi “Which” c6 thé c6 cau tra 1oi 1a nguodi
* Which president went to war with Mexico?

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

28



Thuat toan lwa chon tw khoa

Lwa chon tat ca...

* Tl khdng phai tr dirng trong
* Tén riéng

* Tén rieng di kem v@i tinh tw
* Danh tw di kém véi tinh tw

e Danh tw

* PONng tw

» Ty chi dang cau tra |0

kN

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Vong lap trich rut doan

» Thanh phan trich rut doan
« Trich rat cac doan chira tat ca cac tir khoa
 Kich thwdc, vi tri doan la dong

» Tinh chinh chat lwong doan va diéu chinh ti
kKhoa
« \/ong 1ap 1: st dung 6 ttr khda c6 diém cao nhét
* If #passages < 0 - query chat qua > bo bot 1 tw
khoa
* If #passages > 0 > query long qua - them 1 tw
khoa

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG

30



Tinh diém doan

Bao gém 3 diém:

. S§ tr trong cau haoi theo dung trat tw trong cltra
SO

« SO tlr nam gitra 2 tlr khda xa nhat trong clra s6
» SO tir khéng khép trong clra s

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Xép hang cac cau tra loi trng cw
trong cac doan két qua tim kiém

« Name the first private citizen to fly in space

» Kiéu cau tra I&i: Person

* Doan:
“Among them was Christa McAuliffe, the first private
citizen to fly in space. Karen Ailen, best known for
her starring role in “Raiders of the Lost Ark”, plays

McAuliffe. Brian Kerwin is featured as shuttle pilot
Mike Smith...”

» Cau trd 1&i ing ol tot nhat: Christa McAuliffe

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Nhan dién thwc thé

« Cac hé thc“')ng QA hién tai phu thudc nhiéu vao viéc nhan

dang thwc the

QUANTITY 55 QRGAMNIZATION 15 PRICE 3
MNUMEBER, 45 AUTHORED WORK, 11 SCIENCE NAME Z
DATE 35 PRODUCT 11 ACRONYM 1
PERSON 31 CONTINENT =3 ADDRESS 1
COLUNTRY 21 PROVINCE S ALPHAEBET 1
OTHER LOCATIONS 19 QUOTE 5 UR| 1
CITY 19 UMNIVERSITY 3

DACH KHOA

0N

nlc-l- VIEN CONG NGHE THONG TIN VA TRUYEN THONG
wr

D0 chinh xac nhan dang
D6 phu cua cac lop tén
Anh xa sang cay phan cap khai niém ,
Tham gia vao cac quan hé ngtr nghia (vd, cau truc
predicate-argument ctia khung ngtr nghia)
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Ng nghia va lap luan cho QA:
Cau truc predicate-argument

 When was Microsoft established?

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

« Can phat hién cau trong do ‘Microsoft’ la doi twong cla
‘establish” hoac tir ddng nghia gan.

« Cau khop:

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

« Can phan tich cu phap/ngl nghia cta cau

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Ng{ nghta va lap luan cho QA: tw
cu phap dén biéu dién logic

S S (pullje-....

VP

NP

/\ Pp

NP NP NP NP (dogs) l ‘\PulLd \PI[dIL’it‘Ud

o, e
xxmxﬁ x-‘npur{\xx N d\_\'xl} AN ’/\ YA

[ A E RO N WRB Il NNS; VBEDT NNYIN D1 NNP (Iditarod)

Lol J o]
How many dogs pull a sled i the Iditarod | | |” ] /
. y dogs P e ; ' How many dogs pull a sled in the Iditarod”

vyl {

COUNT dogs  pull  sled  Iditarod

« PTCP + nglr nghia - logical form
« Kh&p cau hdi va cau hdi tiém nang dé tim két qua phu hop
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Suy dién

» H& thong suy dién dé xac dinh cau tra |1
(thwong dung lexical chains)

» Suy dién 13 trung gian gitra logic va so khép tur
khoa

« Kha hiéu qua: cai thién 30%

* Q: When was the internal combustion engine
invented?

* A: The first internal-combustion engine was built in
1867.

* Invent = create_mentally - create - build

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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M6t so platform

 Tap dir liéu mau:
* Squad
 VLSP 2020

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Electra — m6 hinh QA

- Thu thap d liéu dd 1on (wikipedia)

* Huan luyén mé hinh
* Code tr Hugging Face
* https://huggingface.co/blog/how-to-train
* Code tw blog

* https://towardsdatascience.com/understanding-electra-and-
training-an-electra-language-model-3d33e3a9660d

 Thuwdng can GPU hoac TPU
St dung mé hinh vao céac bai toan cu thé

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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