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Question of the day

How can we design question answering
systems that can handle conversations?
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O

You’ll find this covered in

Look before you Hop: Conversational Question Answering over Knowledge
Graphs Using Judicious Context Expansion

Cihristmann et al.

CIKM 2019 A- + You |9

Multi-Task Learning for Conversational Question Answering over a Large-Scale
Knowledge Base

Shen et al.

EMNLP 2019 3-3 wWoy 14
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https://openreview.net/pdf?id=S1CChZ-CZ
https://www.aclweb.org/anthology/D19-1248.pdf

Research paper 1

Look before you Hop: Conversational Question Answering
over Knowledge Graphs Using Judicious Context Expansion

w
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Question answering over KGs

DY

Mia Farrow

3

Which actor voiced the character Unicorn in The Last Unicorn?

' - .
| Alan voice The LastA[ voide !
Arkin actor ] Unicorn actor Pop rock |
| ] /
Schmendrickl— character| (soundtrack | (character The
role album . [ genre
: / role Unicorn 7
__|The Last Unicorn\[ lowed b Your move
Soundtrack y I— (album)

-~ » One-shot information need

_ » Question usually needs to be well-formed
[Abujabal et al. (2018), Diefenbach et al. (2019), Huang et al. (2019)]

Question Answering Systems

/

[performer]—

America

A[performer}
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Thanks to Philipp
Christmann for the slides
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Convers_a_tio/nal KG-QA

Schmendrick ==
0 )

% \ So who performed songs? \\
= L —
g% Genre of this band? /

S '" 1/
AN | By the way, who directed the movie? / L ts
AN — .
é@zﬁﬁonﬁr_]eeds rarely gne-shot \—// m 8/"
BN\ rpppitesmessishsods ot

Use v %CLW
Cust e o) . . —— — 4
-~ [ Which actor voiced the character Unicorn in The Last Unicorn? L
| BB
Q’l’ ( : . 'é
And Alan Arkin was behind . . .? \ ): L

— /’——)
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Conversational KG-QA

59 T, & R, €y E,
Complete { [ WhICh actor voiced the character Unicorn in The Last Unicorn?
i ,7 e/“tpé'\ S

And Alan Arkin was behind .

So who performed songs?

=

Incomplete -

Genre of this band?

=

/28 2 2 A

By the way, who directed the movie?
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Conversational KG-QA

Question Answering Systems

And Alan Arkin was behind . . .?

[ So who performed songs?

Genre of this band?

By the way, who directed the movie?

Saarland University, Summer Semester 2020 Rishiraj Saha Roy
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Conversational KG-QA

[ And Alan Arkin was behind . . .? L
ard He sengy wiye by... 7
> Ad h i -7 '
_amoe X So who performed songs?
» Ungrammatical
Genre of this band? |§
By the way, who directed the movie? |§
No )’; W~ T T
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Conversational KG-QA W

And Alan Arkin was behind ...? = €y,

» Ad h , — E
OC | So who performed songs? s T ‘

» Ungrammatical

Genre of this band?
» Information left out

Yoy [ By the way, who directed the movie? ~ |§
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M\s ﬂj/(ﬂuk 400»‘)"

Desnderata and contnbutlons oy
R__ A= A

Oby— * Large tOpIC Jumps In conversations are rare

%ﬂ(()(/\ = Conversations establish localized context in KG

0P/t K- 5ol 7 ww\"’%ﬁ/
] . ] . .
H_zirgzs_s underlying KG-connectivity - o “/Mw’r

= Expand context with relevant entities and predicates in neighborhood ~~

) = CONVEX: CONVersational KG-QA using judicious context EXpansion y
- - ﬁlj_ Q- o

= Completely unsupervised! = oivE”

@- CONVEX works on top of any KG-QA system to handle conversations
pWg-n [rems dlole mnolmde
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Initial context

Question Answering Systems

Do

[ Which actor voiced the character L_Jnicom_ in '[he Last Unicorn? L

The Last
Unicorn

4[ actor } Farrow

Mia

L

character The
role Unicorn
w

Saarland University, Summer Semester 2020

NERD system
Aph Tﬂ)Mé

Rishiraj Saha Roy
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Initial context e

Mia Farrow [ Which actor voiced the character Unicorn in The Last Unicorn? L

And Alan Arkin was behind . . .?

o Q. IS W+ ).b tx40

740 The Last voice Mia
Unicorn actor Farrow

character The
role Unicorn \
—/

How to expand the context?
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Judicious context expansion

Question Answering Systems

Mia Farrow [ Which actor voiced the character Unicorn in The Last Unicorn? L

And Alan Arkin was behind . . .?

The LastA[ voice } Mia DO ﬂOt expand Wlth the
Unicorn actor Farrow Ty T .
complete neighborhood!
e Rl
Saarland University, Summer Semester 2020 Rishiraj Saha Roy
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Wiy o
Exploring context neighborhood

I —

-— L d
1

—_—— " Fok |’ And Alan Arkin was behind . . .?
political thriller \
rock band .
[ ] [ genre{7} ] Pop rock \[ genre{4) ]
genre{8} / :
\ 900 Miles [ performer{l} America ——[ geni{l} ] Yourmove |
N AN ‘ The Last Unicorn Folk rock (album)
.--1__Argo [ song by | fantasy film Soundtrack \ . [
N N\ \ [soundtrack\ [ spouse ] _followed by ]
[cast memberJ\ Alan Arkin [ genre{2} ] album = Frank /[occupation‘
NNNNNNNNN \ Farrow Sinatra \ g
h\ o /[ character H voice The Last N —\
-------- Schmendric Unicorn voice singer |--
roleil} actgr{Z} \{ actor{l} ] [ genre{s) ] N
___| speculative present in esentin \ | '
fiction novel [ work J [ based on | [p o ] [C*r‘glr:gfr] Vocal jazz|----
,/ [ genre{6} ]\ : : !
’ The Last Unicorn
(novel) ‘[ prevj(()err:(t ! } The Unicorn}---- 14 July 2020



f [ ) :
P . x 3 py . 3 o 2 N 5 sl N > 3 ol .

.\ . .
Determine Frontier nodes to describe an
expansion border

L TUNMMUvvVCu Uy J

f [soundtrack L SPOUse J
cast member album o T |
[ Alan Arkin [ genre{2) =7 Mia y | Frank /[occupation

Sinatra

Farrow

S\ h drick B character ' Lhe. Last)\[ vo\ice ; \ singer
-4 Schmendrick = lel1 nicorn ]

_ e actor{1} M\genre{S}]

—— \ \\

| speculative present in present in
flctlon novel\\[ work } [ based on ] { work

genre _ The Last Unicorn present in
(novel) work

role{2}
14 July 2020 @
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Context graph

Mia Farrow [ Which actor voiced the character Unicorn in The Last Unicorn? L

[ And Alan Arkin was behind . . .? L

The Last voice Mia i
Unicon { actor } Farrow Expand graph accordingly!

Schmendrick character character The Xo —
role role Unicorn \
S Ocd

X
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Context graph

Mia Farrow

soundtrack [ The Last Unicorn
performer

album

,/
The Las

Soundtrack

C\

Alan
Arkin

{

voice
actor

Unicorn

voice
actor

Mia
Farrow

Schmendric
k

_[c

haracte
role

ﬂ
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characte
role

+

The
Unicorn

Saarland University, Summer Semester 2020

Which actor voiced the character Unicorn in The Last Unicorn? L %0

And Alan Arkin was behind . . .2 L 4

So who performed songs? L 2,

Graph expanded with
relevant facts only

Rishiraj Saha Roy
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Context graph

Mia Farrow [ Which actor voiced the character Unicorn in The Last Unicorn? L

And Alan Arkin was behind .. .2 |

So who performed songs? L
Genre of this band?

soundtrack | [The Last Unicorn erformer
aloum | Soundtrack i

avan || acir | {omeam] { acir | {ranow] p7ered | How to determine
Schmendric _[character] [character}_ The FrO ntler ﬂOdeS'7

K role role Unicorn
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O Relevance to the questlen

polltlcal thriller

FoIk

|

— ) |rock band

Word2vec similarity of node with question word

=> Maximum across guestion words

| speculative

fiction novel

L

present in
work

work

[ based on ] [present in

| (eTeracen

[ ge::e{6} ]\ The Last Unicorn

(novel)

__{

present in
work

Vocal jazzf---

The Unicorn
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Relevance to the question

\ 21T :
01| . Fok |92 ] "gg > Genre of this band?
political thriller \ \ '
2 : 7 | rock band .
genre(™ 5 — 0.4 | Poprock \~{ genre{d} [ 10 |7
[ genre{8} % R E—— | %
N : [ performer{l} - '| genre{l} OJ — -
1.0 \ 0.4 900 Miles N America \ ‘ Your move | -
A , N\ — 0.6 | Folk rock (album) | 0.6
| Argo ( song by 0.6 The Last Unicorn ' '
-1 0.3 N 0.3 fantasy film Soundtrack [ followed by ]
: ~C = / | spouse ?’2 0.5
|cast member]\ - Arki‘n genre(2) 1.0 soundtrack . { 04
§ 0.4 ’ album Mia ¥ ierank Sinafra ionl
~~~~~~~~~~ ' / Farrow \[ occupation 04
. h~ I /[ character ’ | voice Lhe_ ES \ ) %\ \
________ chmendric nicorn voice ) - =7
role{l} actor{2} \\{ actorll J | genre{§ 10 r singe
| ~. | 0.8
speculative fiction presentin | 0.3 i resent in ] \
o novel work | based on | P character Vocal jazz |---
- workl 9.4 | |__role{2} :
03 e ) \‘ 02
@{ - ~| The Last Unicorn ( ti |
—10 . i present in :
L L -- (novel) [ % work The Unicorn {---- 14 July 2020 @




0

\
1

political thriller

Folk

rock band\

Relevance to the context

Genre of this band?

Pop rock

genre{4} FEON

900 Mi

match (genre{n}) = 1.0

~~
~
~
~
~
~
~
~~

Schmendrick

-

speculative
fiction novel

10 _ B
les ] [_performer(s America 1.0 Your move |
(album)
\ The Last Unicorn Folk rock |
fantasy film Soundtrack followed by ]
§ / [ spouse
| album Mia Frank _
. - Farrow Sinatra \{occupatlon]
character \\_[ voice '[Jhe_ Last vo\ice 0 \
nicorn : : _
role{l} | actor{2} \\[ voe ] g
present in- resent in ] :
based on P character] Vocal jazz} ---
[ work [ ] [ work [ role{2} :
The L ' i
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Relevance to the context

\
1

~

~

political thriller

1.0

genre{8} |

\

—

match (genre{n}) = 1.0

~
~
~
~
~
~
~
~~

Schmendrick

speculative

fiction novel

&

1 Fok }- Genre of this band?
, k band |—{ class | , /
genre{?ll]O rock ban cass — Pop rock —{ genre{4) 11.0/
000 Vil |/ performer{1} ]A America | 1P Yourmove |
. ck (album)
The Last Unicorn [
fantas§\film Soundtrack ollowed by
P / [\spcyse ]
nref2) 1.0 soundtrack
. album Mia Frank :
T : X ( 7 FarrOW Sinatra OocCcC patlon
/[ character \\& voice ]/ The Last v0|ce \ 0 \ .
role{l} | actor{2} Unicorn \{ actor(l} J genre{5 : singer
[present in’ \}ﬁd\ ( present in Wér EI jazzp---
work __work role(2) ] \
| genre{6} ]\Th L : , “
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Relevance to the context

political thriller Folk \ Genre of this band?
/ [ o | rock band class l\ | Pan rack I_\ [ o110 (.-

=

Distance to all entity nodes in the context

=> Weighted by turn they occurred In

@{6} ]\ The Last Unicorn

10 .-~ (novel)

present in
work

Ve

T~

The Unicorn
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U KG priors

political thriller

Folk

/

[ genre{8} ]

/[ E

[ genre{7} ]

I

\

900 Miles

Argo

N

[ song by ]

[cast member]\‘ _
Al Avlin

RSH-Gold for 7

Cult Band

[ performer{l}

fantasy film

Pop rock

\{ genre{4} ]

genrefl} ]

'

Folk rock

Your fnove
(album)

~ (—4
[ genref2) ] soundtq

match (RSH-Gold for Cult Band) = 0.61
Q match (rock band) = 0.65

prox (RSH-Gold for Cult Band) = 0.85
prox (rock band) =0.85

albul
/
e La

NiCcOr

Not relevant!

T Cactonl J Co 7 | WT

present in
work

>~

] [character] Vocal jazz}---

role{2}

—

[ genre(6} J\

The Last Unicorn

(novel) ‘

present in
work

The Unicornf----
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KG priors

— | RSH-Gold for

P S - R Ve |

| & SN

Prioritize the more frequent/prominent entities and predicates

=
D"

=> Normalize the value with maximum frequency

/—’/

prox (rock band) = 0.85 D R

_genrets) J\ The Lastjnicorn ti
present in _
(novel) —{ work The Unicorn 14 July 2020 @




Frontier score

/ ) 3
@ I\/Iatchingl/imilarity O Context relevance O KG priors

martch (ca q’/daz‘e C) prox (candidate c) prior (candidate c)

|

frontier_score(candidate c) = hy-match(c)+hy-prox(c)+hs-prior(c)

| 7

With hyperparameters 71, h,, h,
G v cef
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Frontier nodes

Matching similarity W"'V Context relevance KG priors
J Candidate Match d Candidate Prox Candidate KG priors
¢ /6enre{l} | \ 1.00 ’f‘W’J/; genre{l} 0.91 .
\,\r”k genre{2} . 1.00 Ao folk rock band 0.86 genre{l} 0.56
“")’ o RSH-Gold for 0.86 genre{2} 0.56
% folk rock band 0.89 Cult Band
RSH-Gold for 0.87 folk rock band 0.34
7L)< Cult Band genre{2} 0.34
fantasy fim /| 036 fantasy film 0.36 - 001
/ /7 Cult Band
A\ A ] Y \
¢ 9 . . Y M?MM
. Fagin’s Threshold Algorithm to retrieve anked (R

6
M

Question Answering Systems

nodes according to frontier score
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Frontier nodes

S

Genre of this band?

|

soundtrack

album

)

The Last Unicorn
Soundtrack

~[ performer J

=_—

Folk rock

» Output of Fagin’s Threshold Algorithm
= Top-ranked candidates according to Frontier score

Question Answering Systems

Saarland University, Summer Semester 2020

Alan voice The Last voice Mia America enrefl}
Arkin actor Unicorn actor Farrow 9
Schmendrick | character character The
role role Unicorn

folk rock
class

Rishiraj Saha Roy

—

:

Frontier nodes
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Frontier nodes

Genre of this band?
soundtrack | | The Last Unicorn erformer
album Soundtrack P
Alan voice The Last voice Mia America
Arkin actor Unicorn actor Farrow

—_ G~
— -
Schmendrick || character character| | The X ¢
role role Unicorn

pe
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Answer to the question

» Distance to Frontier nodes

» distance F

» distance X

> Weighted by the frontier scorej

=> Explicit part

» Distance to all nodes in context graph X,
» Weighted by the turn they occurred in

=> |mplicit part

T T

answer _score(candidate c) = hy - distance_F + hs - distance_X

— [—

-

Ke

iro~

coe e —
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Answer detection o

Gy3 Genre of this band?
Folk rock - %,
soundtrack The Last Unicorn N e —
[ album } Soundtrack {performer} N q
S «— 4 B
Al [ ' \ (4/5
an voice The Last| | voice Mia va
Arkin ‘{ actor Unicorn { actor } Farrow &
/ 4

_
XL
Schmendrick character RO character T_he 'f Ik rock X
role role Unlcornl class olkroc W |
/

\ ‘ - — bqﬂd
» Top-ranked node according to answer_score %
— 7
7
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Answering steps

Define expansion border

Determine most relevant nodes in neighborhood of context

. X
Frontier nodes

,(/

Expand congxt according to frontier nodes

Detect answer in expanded graph XJC
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Experimental dataset: ConvQuestions

(S8R
= 11,200 distinct conversations M&J .
) )((/\‘YV"> ({Q}'{A’}tc
= 5 utterances per conversation
\\kahb &

Initial question + 4 follow-up questions

\ 2L 5 5
Domains: Books, Movies, Music, TV Series, Soccer

Gathered via crowdsourcing NM/
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Experimental dataset: ConvQuestions

= Realistic benchmark

Questions created by humans from Amazon Mechanical Turk
)
In topic of their choice \_f\vx““
o M

2 Natural flow of conversations

_-—

Conversations were not interleaved

——

Order of utterances was not permuted

\J L
o’ WW‘

Question Answering Systems Saarland University, Summer Semester 2020 Rishiraj Saha Roy 14 July 2020 @



Books

When was the first book
of the book series The
Dwarves published?

2003

What is the name of the

second book?
=g

The War of the Dwarves

Who is the author?
~

Markus Heitz

In which city was he
born?

Homburg

When was he born?

10 October 1971

Movies

Who played
the joker in
The Dark
Knight?

Heath Ledger

When did he
die?

22 January
2008
>

Batman
actor?

==

Christian Bale

Director?

Christopher
Nolan

Sequel name?

The Dark
Knight Rises

Soccer

Which European team did
Diego Costa represent in
the year 20187

Atletico Madrid

Did they win the Super Cup
the previous year?

Which club was the
winner?

Real Madrid C.F.

Which English club did
Costa play for before
returning  to  Atletico
Madrid?

Chelsea F.C.

Which stadium is this
club's home ground?

Stamford Bridge

Music

Led Zeppelin had how
—
many band members?

—_—

4

-

Which was released
first: Houses of the
Holy or Physical
Graffiti?

Houses of the Holy

Is the rain song and
-
immigrant song there?

3w

No

Who  wrote  those
songs?

Jimmy Page

Name of his previous
band?

The Yardbirds

TV series

Who is the
actor of James
Gordon in
Gotham?

Ben McKenzie

What about
Bullock?

Donal Logue

Creator?

Bruno Heller

-~

Married to in

20177
—

Miranda Cowley

Wedding date
first wife?
apmm=

19 June 71993

https.//convex.mpi-inf. mpg.de/

//57
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Research paper 2

Multi-Task Learning for Conversational Question

Answering over a Large-Scale Knowledge Base
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\'}M,\(f/\' v

o
MéSﬁbutiine

= Task Definition 2 ()}\%)ﬂ\r)-
(V)

. —Existing Methodology— ; w?
e

= Issues / od i
) /7

_, = Proposed Approaches: Multi-task Learning

Thanks to Tao Shen for
the slides
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Task definition

= Targeting Knowledge-based Question Answering (KB-QA)
"= The backend Knowledge Based (KB) is large-scale, e.g., several million entities
= The QA is conversational, i.e., Co-reference or Elljpsis might occur

L
» Coreference: \\‘IS
Large-scale KB: USER : Can you tell me which cities border Verderio In-
feriore ? i ) -
Data Format: SYSTEM : Comate d’Adda, Bernareggio, Robbiate
(su bject, predicate, object) USER : And which cities Eank(that one ’J
SYSTEM : Did you mean Robbiate ?
Common KB: Ellipsis:
Wikidata: $7M data IJ_[emS UEER : How many countries are diplomatically related to
Free;. 1.9B data items Italy ? e
SYSTEM : 74 %
USER : And how many)of them also with Australia ?
SYSTEM : 56
Question Answering Systems Saarland University, Summer Semester 2020 Rishiraj Saha Roy
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Solution pipeline

DVD USER : Which ones share border with Robbiate and are |

09 not part of Azerbaijan ?

SYSTEM : Trezzo sull’Adda, Busnago, Bottanuco |
Structure

USER : Which city is the capital of min number of french Database
administrative divisions ? (ie., KB)
- SYSTEM : Riga

Current User Questi USER : Is Rot am See located adjacent to that one ?

b,  Dialog History
A,

i

Step 1. Parsing

/

Step 2. Query

Step 3. Respns Learned System

Question Answering Systems Saarland University, Summer Semester 2020 Rishiraj Saha Roy 14 July 2020 @



Semantic parsing-based KB-QA

,wdl
An Example of Grammar Definition:
4_2—4——

W,Ho Lepie! g o

J

\ Alias _Operator 5< Comments
d'\.)\ Al/2/3 “start — %eynum/bool J
é\ Ad |, set — find( 5! h set of entities with a predicate p edge to entity e
L)G\SV A5 num — count(set number of distinct elements in the input set
O& A6 bool — in(e, set) whether the entity e in set or not
( A7 set — un1on(set1, seta) set1 U setz
g A8 set — inter(set1, setz) set1 N seta
(f‘ A9 set — diff(set1, set2) sety - seta
S CN A10 set — large(set, p, num) subset of set linking to more than num entities with predicate p
C\Q All set — less(set,p, num) subset of set linking to less than num entities with predicate p
& Al2 set — equal(set, p, num) subset of set linking to num entities with predicate p
Al3 set — argmax(set, p) subset of set linking to most entities with predicate p
N \/J\') Al4 set — argmin(set, p) subset of set linking to least entities with predicate p
/ a AlS —Jpset — ﬁlte[(@, s_qt) subset where entity e in set and belong to entity type ¢p
> Al6 num — u-num transform number in utterance u_num to intermediate number num
\§5f ,,}” Al7 —b set — set(e)
0 nc"' Al18/19/20 | e / _J tp/u_num — constant instantiation for e, p, tp, u_num from parsing results of the question

b

W set —) find( set )

Entry Semantic Category e, p, tp, u_num

Intermediate Semantic Category

Semantic Catew@meﬁrg/uments w/ specified semantic category

start, set, num, bool

©



Logical form/program o I ool
Natural Language Question: who founded Apple Inc. W ey - % 2 b

P & O
’V’WJ) start X\ . Al q°
v

v _ AV e
<< 2.
(\1 person A4 tp: person

b

Tree-Structured —

- > /\
ﬁ\){' (hM P se‘{ \ded by N"\ Al7  p:Founded By
W V‘\ o \ A&
W - e:Appleinc. e: Apple Inc. 3
A\ X o e
X@H/ Transform by DFS
Sequence-formatt

——
Al Al5 A4 Al7 e: Applelnc p:FoundedBy tp:person

—— T T =]

Qe ‘
oy s ™ Jﬁlwwdﬂj

All transformation operation is reversible with the guidance from grammars. @



Issues
JER DW@

= The errors in upstream tasks (e.g., entity detection & linking) lead to error

propagation for downstream subtasks (e.g. , logical form generation)

=  The subtasks are learned separately and thus cannot share supervisions

= Only low-level featueg%@ﬂg%@e g, mean- BOO“I’]g over embeddings of
=Y W

[
composing words) are used—reg/ dless of any context information over

o(?>\ the entities.
N\ ¢
N
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Multi-task learning over subtasks

IOVR

T\d

Pointer networks are used to point toward entity mention and number in question

N —

- Highlights

o Pointer-equipped semantic parsing model

\/lo”"j/
[

The pointer-based model facilitates multi-task learning with upstream sequence labeling

subtask, i.e., entity detection Y P - 3y
) M/gg\‘/
o The pointer-based model explicitly takes into account the context of entity mentic?fs g
N A
= Type-aware entity detection method AN
S\ N4

A joint prediction space combining entity detection and entity type is employed

The predicted type is then used to filter entity linking results dusing inference phase

Question Answering Systems Saarland University, Summer Semester 2020 Rishiraj Saha Roy 14 July 2020 @



Multi-task learning over subtasks

= Highlights

o Pointer-equipped semantic parsing model

Pointer networks are used to point toward entity mention and number in question

The pointer-based model facilitates multi-task learning with upstream sequence labeling

subtask, i.e., entity detection

The pointer-based model explicitly takes into account the context of entity mentions

= Type-aware entity detection method

A joint prediction space combining entity detection and entity type is employed

The predicted type is then used to filter entity linking results during inference phase
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Pointer-equipped
Semantic Parsing

1. Word Embedding
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Type-aware
Entity Detection
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Entity linking and substitution

i S S - - __________-

R f "T | z
Steps (Bottom-up illustrated in Right Figure): C" A1A15T43229 A4 A17 EntPtr=@ P123 —)*} ]
1. Entity Mentions Location Q864 /
2. Inverted Index applied for entity candidates E B odelTvos Code Entity Code| Type Code ' > ‘L 29 /A4
3. Filtering candidates w.rt. predicted entity 05351 T¥gﬁ19164 Q%3896i37 _;18564712‘1 a4 f A17 P 23/
type Q26775830] T838948 Q2883474 | 126971562 ¥
4. “Replacing the pointer value with the highest- 4 3 “Q§§4f %
scored candidate | [ Entity Linking ) ’
5. Executing the complete logical form to query ' L3
an answer. -
.. feature: A §EE_1_]_E9_|S§'JJ_QD_ [SEP2] Who ...
| Entity Type: T15619164 7386724 )

____________________________________________________________________
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Learning and inference

o (sp) ___ (tk)
= Loss Functions L |’D|Y Tlogpg [tk =y ™)

(c)
L=oL®?) + L), + 2 I( = )long ' =y;]

— —_— ce{p,t,en}

R o
\w ol e |
_WZ Z ngz [ed,_yzed)]

¥

| = Inference Phase
= Grammar-guided Decoding
= Beam Search
= Early-stage Execution
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Putting it together

= Alleviating the ermpagatlon problem

= The approach reduces errors in entity detection and linking subtask by predicting the type of
each entity mention

- Making the best of supervisiong

= The two subtasks, i.e., pointer-equipped semantic parsing and entity detection, are closely
related T

= Taking into account the context of entity mention

= The approach is naturally beneficial to coreference resolution for conversational QA due to
rich contextual features captured by pointer for entity mention
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Conclusions

Conversational question answering is one of the most important future
NGAN

5"02(\94“
Fueled by the rise of conversational assistants A
//9<bw@v@*bwc<@ﬂ

directions in QA

Benchmarks and methods — over KGs and text - still in infancy

o
. > (o AC
i @text resolutloﬂs key challenge B4, R
= Much more than ellipsis and coreference resolution!!
0§ Olv('%t\_w (Aws—
C(Qr{cr  E O”“"(’
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Take home messages

= Question answering Is an extremely active area

= Key r}roblems

K
| = Complex questions } & \ﬂ;\;)*
9 =  Conversational questions v W) v %«j
gy
| Q/?
% Heterogeneous sources W /7@
4 User feedback

ot APt
e —— W 3\(‘\

" Read more at: hitps://arxiv.org/pdf/2004.11980.pdf
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