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Conversational assistants

Amazon Alexa, Apple Siri, Microsoft Cortana ...




Conversation

“ a talk, especially an informal one, between two or more
people, in which news and ideas are exchanged
(Oxford dictionary)

* Research question: what are the mechanisms, which
enable an information exchange between the
conversation participants?

https:/ /en.oxforddictionaries.com / definition / conversation



Conversational Analysis (CA)

Schegloff, 1968

patterns in the conversation structure:
utterance - an uninterrupted chain of language
turn-taking

adjacency pairs, e.g. question/answer

Emanuel A Schegloff. 1968. Sequencing in conversational openings. American anthropologist, 70(6):1075-1095.
https:/ /en.oxforddictionaries.com / definition / utterance



Speech Act Theory (SAT)

Searle, 1969
annotate utterances
with functions enabled through language (speech acts)

e.g. promise, prediction, report, etc.

John R. Searle. 1969. Speech Acts: An Essay in the Philosophy of Language. Cambridge University Press, Cambridge, London.
J.L. Austin, J.O. Urmson, and M. Sbisa'a. 1976. How to Do Things with Words. Oxford Paperbacks. Oxford University Press.

John R Searle. 1976. A classification of illocutionary acts. Language in society, 5(1):1-23.



Model of information-seeking dialogues

Sitter & Stein, 1992

dialogue (A,B) 8
withdraw request definitively (A.B reject request deﬁnitively (B.A)
2
request (AB) /7 . promise (B.A) be discontenied (AB)

withdraw request (A, B)
reject request (B,A)

o ' be contented
- withdraw commissive (B,A) assert (B,A) ABY L
1 _ . _ 13 ) " 4 M S
withdraw dircctive (A.B) bei [N
’éje‘:t offer (A‘R) . o : : deﬁniliVCIy
withdraw offer (B,A) RS eT \ discontente
o T _ (AB)
offer (BA accept (A.B) - :
: »
withdra withdraw reject ofler withdraw withdraw
directive commissive withdray definitively  directive commissive
definitivel definitively offer defin- (A,B) definitivel defnitively
(AB) (B,A) itively (B,A) (AB) N N (BA
67 8’ 9 {10 i1

dircctives: request; accept  commissives: offer; promive  evalustion: be contenred; be discontented

Stefan Sitter and Adelheit Stein. 1992. Modeling the illocutionary aspects of information-seeking dialogues. Information Processing & Management, 393 28(2):165-180.



Spoken conversational search

Trippas et al., 2017
lab experiment
13 pairs: User - Retriever

9 search tasks: remember, understand, analyse
e.g.: Where does cinnamon come from?

10 mins max

Johanne R Trippas, Damiano Spina, Lawrence Cavedon, and Mark Sanderson. 2017. How do people interact in conversational speech-only search tasks: A preliminary analysis. In
Proceedings of the 2017 ACM on Conference on Human Information Interaction and Retrieval (CHIIR). ACM.



Start.time Stop.time Query

C0:02.7
C0:40.9
CG:34.3
C6:58.0
C7.02.9
17:24.0
17:50.72
17:52.7
C0:14.6
cL:19.2
10:16.5
11.07 .4
11:10.3
21:14.0
21:09.7
C0:01.4
C0:20.2
10:16.7
10:33.0
20:18.5
21:03.0
C0:22.6
C0:30.7
C0:33.5
Cl:51.9
C2:05.0
C4.57.5
05:11.1
Ch:172.5
C0:07.1

0C:11.6
0C:51.9
06:47.6
07:02.8
07.CB.2
17:38.7
172:52.7
17.83.2
01:18.6
02:27.4
11:.02.5
11.09.6
11.79.9
21:4/7.5
22:.02.1
0C:10.8
0C:35.2
1C:21..8
1C:4..7
21:C0.7
21:.08.8
00:24.6
0C:31..7
0C:34.6
01:54.0
02:16.0
05:.C1.5
05:12.7
05:15.4
0C:13.5

Conversational transcripts

Where daes cinnamon ¢remember
Where dces cinnamon ¢ remember

Airport Security analyze
Airport Security analyze
Airporl Security analyze
Quisource job India understand
Qutsource job India understand
Qutsaurce job India understand

recycle, automobile tires understand
recycle, automobile tires understand
per capita alcohol conswanalyze
per capita alcohol consvanalyze
per capila alcohal constanalyze
What language do theyremember
What language do theykremember
Marine Vegetation understand
Marine Vegetation understand
Where dces cinnamon ¢remember
Where dces cinnamon ¢#remember
per capita alcohol conseanalyze
per capita alcohol constanalyze

furkey Iraq Water analyze
Turkey Iraq Water analyze
Turkey Iraq Water analyze

What river runs throughsremember
What river runs throughrremember

Marine Vegelation understand
Marine Vegelation understand
Marine Veqgetation understand
Qutsaurce job India understand

Query.compliRole

Action

A_User AcInitial information regquest
3_Receiver B:SERP without madification
A_User A:Initial informarticn request
3_Receiver B:Query refinement offer
A_User Aclntent clanficaticn

A_User A Initial information requesit
3 Receiver B:Query refinement offer
A_User A:Confirms

A_User A:Initial informaticn request
3_Receiver B:SERP without madification
A_User AlInitial informaticn request
3_Receiver B:Asks o repeal

A_User A Query repeal

A User AcInitial information request
3 Receiver B:SERP without madification
A_User AcInitial information request
3_Receiver B:SERP with modification

A _User A:lInitial informaticn request
3 _Receiver B:SERP without modification
A_User Aclnitial information regquest
2 Receiver B.SERP withaul madification
A User AcInitial information request
3_Receiver B:Confirms

A User A:SERP information request
A_User A:Initial informaticn request
3_Receiver B:SERP with modification
A_User Aclnitial information request
2 Receiver B:.Confirms

A User A SERP information raequest
A User AcInitial information reguest

Iranscript
In which countries...

Can ycu type in... uhm,

Australia or at the alrport

pul uhm... put international airporls

What US jobs have been oulscurced (o India
Can | put in united states

yeah

Uses fer old car then the query or...
So far from the last 12 menths 1. res
Please compare first werd it might put compare average international ;
sorry whal... can you repeal thal sentence

compare average open inveried commas ch sorry compare average in
plcaec sparrh for the 'cllowinq phra<e what lanquage lanquage in in
uhm... it has come up straight away with a result uhm. . in google uhm.
maybe start o.‘ with type in marine vegetation and read up on what it kil
ok | have an article about marine vegetation... plants that inhabit the se
.. lype in... the origins of cinnamon

uhm I have around _518 Pcrtuguese traders discovered cinnamon at C
ok so... uhm... in general | sort of want to try to find oul the average co
so | have a document about global consumption of alcehol by the worlc
turkish river control

yeah

What results came up?

Rome water supply

uhm... yeah uhm... it pops up... it talks about the aqueduct and stuff an
health benefils of marine vegetaticn

uhm... yah

what kind of results come up

Search for US unemployment plus outsourcing

Johanne R Trippas, Damiano Spina, Lawrence Cavedon, and Mark Sanderson. 2017. How do people interact in conversational speech-only search tasks: A preliminary analysis. In
Proceedings of the 2017 ACM on Conference on Human Information Interaction and Retrieval (CHIIR). ACM.



Model of conversational search

Turn 1 : Turn 2 : Turn 3
.. D r )
Meta-communication Theme (59%) : ymmm= P Query Repeat
+Asks to Repeat (28%) ------------------‘--.f ........ —
~—>| +Query Refinement Offer (23%). - - - - - - - - - - ... ... N ‘e---3| Query Embellishment
+Confirms (8%) =~ = ==============-===---spe-lil , ,
- N T — > Confirms
( - : \ J
SERP Theme (38.5%) A roo , ‘
+SERP Presentation without Modification (20.5%) o T *’L SHSIECMNication |
1 : +SERP Presentation with Modification (13% L ( :
Information Request : < » (13%) M e mmmm————- > SER: Inforrr:atnon
; - eques
J : +SERP Presentation with Modification and : - g B
Suggestion (5%) :
- W,
~

;)( Scanning Document Theme (2.5%)

Receiver response to Turn 1 U
serresponseto T 2
(Information Request) rrespon urn

' %

Johanne R Trippas, Damiano Spina, Lawrence Cavedon, and Mark Sanderson. 2017. How do people interact in conversational speech-only search tasks: A preliminary analysis. In
Proceedings of the 2017 ACM on Conference on Human Information Interaction and Retrieval (CHIIR). ACM.




Process discovery
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Conformance checking

Turn 1 . Turn 2 : Turn 3
r — A , )
Meta-communication Theme (59%) : s==== P Query Repeat
+Asks 10 Repeat (28%) - -~~~ ===zeeoodooioooo_. ~
(—) +Query Refinement Offer (23%). - = < - - - e e e e oo of - - - E— N p»| Query Embellishment
+Confime (B)=~=--==========ceemremeecfasis : :
- /1 heeeeeeee. > Confirms
g SERP Theme (38.5%) 0 o , 1
+SERP Presentation without Modification (20.5%) o T P| Intent Clarification |
8
— 3
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5
9 . 9 . ————
11 11
’0\




Conformance checking

process model <-> event logs

‘W
‘B
‘W
‘W
| . | o
‘"
‘.

https:/ / www.futurelearn.com / courses / process-mining/0/steps/ 15650



Conformance checking

LEGEND
-Synchronous move (move log+model)
-Unobservable move (move model only)
Case id(s): -Skipped event class (move model only)
. -Inserted event class (move log only)

Log-model Alignments

£#Num. Cases jtﬁ::ﬁm -Replaced violation (move log+model)
*Is Alignment Reliable? B-Swapped violation (move log+model)
Calculation Time (ms)
[ STATS FROM RELIABLE ALIGNMENTS
idcs): € $Cases rep ayec >
Case id(s): #Synchronous ev.class (log+.. 101

T — - ';‘“9“'“3”‘ #Skipped ev.class 0
" - - events
#Is Alignment Reliable? Yes #Unobservable ev.class 212,
Calculation Time (ms) 3 #Inserted ev.class 0

: ¢
Case id(s): (TEE————

Alignmant
*Num. Cascs 6 3 eVents
#ls Alignment Reliahle? Yes Average/case 1.00
Calculation Time (ms) 3 Max. 1
[ Min. 1
Std. Deviation 0.00
Case id(s): (FVTEEEEE—_—_— #Cases with value 1.00 39
Alignmant
#Num. Cases 5 3 events
#Is Alignment Reliable? Yes
Calculation Time (ms) 7
[ STATS INCLUDING UNRELIABLE ALIGNMENTS

Case id(s): (A ——_— #Cases replayed 39

e #Sypchronous ev.class (log+.. 101
#Num. Cases 5 3 events #Skipped ev.class 0
#1s Alignment Reliable? Yes #Unobservable ev.class 39
Calculation Time (ms) 4 r #Inserted ev.class 0




Conformance checking
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Conformance checking

Turn 1 . Turn 2 : Turn 3
r — A , )
Meta-communication Theme (59%) : s==== P Query Repeat
+Asks 10 Repeat (28%) - -~~~ ===zeeoodooioooo_. ~
(—) +Query Refinement Offer (23%). - = < - - - e e e e oo of - - - E— N p»| Query Embellishment
+Confime (B)=~=--==========ceemremeecfasis : :
- /1 heeeeeeee. > Confirms
g SERP Theme (38.5%) 0 o , 1
+SERP Presentation without Modification (20.5%) o T P| Intent Clarification |
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5
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Model

dialogue (A,B) 8
withdraw request definitively (A,B reject request definitively (B,A)
2
% (équ_g;t (A,Bj- A L promisé (B'.A) « be discontented (A;B) e
withdraw rcquést (A,B) | |
~reject request (B,A) 3 : i S o
4 INERLI L gind, B be conterved
» ¢ " withdraw commissive (B,A) assert (B,A) AB 23
1 . 3 ) (4 B
X\ “withdraw direclive (A.B) : % be g
- reject offer (AB) _ - . definitively
withdraw offer (B,A) - - 3 A TR A discontented)
e AR - ) \ (AB)
offer (BA accept (A,B) :
. -
withdra withdraw reject offer withdraw withdraw
directive commissive wiithdray definitively directive commissive
definitivel\ - \ definitively offer defin- (A.B) definitivel defmitively
(A,B) (B,A)  itively (B.A) (AB) Y (B.A)
67 8’ 9 ({10 11
dircclives: request; accept  commissives: offer; promise  cvalualion: be contented; be discontented




§:SERP without modiﬁcatiﬁ: 8
<

8
8 @ 3 . 3 AFSERP information requej( i}
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3
B:SERP with modificatioh
5 S )
7 (:I ntant cla rlﬁcatioT 7
7
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T T— — 5 4:@uery embellishment S
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1 B;@canning doywnt theje
|\ 1

it e A "1‘-. “'—"""‘J \ S 2o T3 Aol shudihant et vt Lol sk St vt N 4 A e ul
o request AB)A . promise BA) N\be discontented (AB)
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1 . A3 4 S
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_teject offer (AB) défmitii.rél'y“
ithdraw offer (B,A) \ discontentedl
offer (B,A accept.(A.B) s
withdra withdraw reject offer withdraw withdraw
directive commissive withdray definitively  directive commissive
definitively -\ definitively offer defin- (A.B) definitivel definitively
(AB) - ‘ (B,A)  itively (B.A) - (AB) Y (B.A)
6117 8’ 9 ({10 11
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Conformance checking

LEGEND
~-Synchronous move (move log+model)
-Unobservable move (move model only)
-Skipped event class (move model only)
- ‘ _ ~Inserted event class (move log only)
Alignment -Replaced violation (move log+model)

#Num. Cases 8 4 events iolati
[ ves M -Swapped violation (move log+model)

Calculation Time (ms) 4 [

Log-model Alignments

Case id(s):

STATS FROM RELIABLE ALIGNMENTS

#Cases replayed 39
Case2 id(s): (FIE—_—_—_—_—— #Synchronous ev.class (log+... 41
Alignment #Skipped ev.class 78
#Num. Cases 7 S events #Unobservable ev.class 0
#1s Alignment Reliable? Yes #Inserted ev.class 60
Calculation Time Ims) 2 [ '

ALIGNMENT STATISTICS

Casa id(s): (ETEEEE—

- C 6 Alignment

rNUM. Cases 5 events |

#ls Alignment Reliable? Yes Average/case 0.23

Calculation Time Ims) 1 [ Max. 0.40
Min. 0.20
Std. Deviation 0.05

#Cases with value 1.00 0

Casz id(s): FTEEEEEEE——_

Alignment
#Num. Cases 5 S events
#1s Alignment Reliable? Yes
Calculation Time (ms) |
[ STATS INCLUDING UNRELIABLE ALIGNMENTS

_ #Cases replayed 39
Case id(s): (F2—_—_— #Synchronous ev.class (log+... 41
Aligrment #Skipped ev.class 78

#Num. Cases 5 4 events #Unobservable ev.class 0

#1S Allgnmen( Reliable? Yes
Calculation Time ims) 1 t

#Inserted ev.class 60




Conformance checking
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Data sets

* Human-computer dialogues:

» Dialog State Tracking Challenge 1 & 2

* Human-human (computer mediator) dialogues:

+ Spoken Conversational Search

“ Open Data Exploration

<+ Human-human conversations:

+ Switchboard Dialog Act Corpus
« ICSI Meeting Recorder Dialog Act Corpus
# NPS Chat Corpus



model
request
promise
counter
accept
renege
assert
declare
withdraw
reject

offer

be discontent
be contented

Ontology alignment

DSTC1

OO CCCOOuuwuhCchCuhwhCuwnmwcChw

example
inform
expl-conf
request
affirm
ack
impl-conf
negate
open-reque
null

hello
schedule
hold-on

sorry
nextbus

restart
restart
canthelp.un

U|prevbus

Qleanthaln Nna

DSTC2

OCcCCCCOCuuumwuucCcuwcuwumwchcCccCowhm

inform

offer

inform
request
request
bye
welcomems
canthelp
reqalts
expl-conf
affirm
select
reqmore
canthelp.ex
thankyou
confirm-don
hello
negate
confirm

ack

impl-conf

SWDA

Statement-non-opinic
acknowledge backch

Statement-opinion
uninterpretable
agree accept
appreciation
Yes-no-question
Non-verbal

yes answers
conventional closing

Backchannel/Backwse

Wh-question

descriptive and/or na

ConvSearch
A:Initial information ri
B:Asks to repeat
B:Query refinement ¢
B:SERP without mod
A:Intent clarification
A:Query repeat
B:SERP with modific:
A:Query embellishme
A:SERP information i
B:Confirms

B:SERP with modific:
A:Confirms
B:Scanning documer

ConvBrows
Allist(keywords)
U|set(keywords)
U|confirm()
U|question(data)
Ulsuccess()
A|prompt(keywords)
Ulreject()
Alconfirm()
A|count(data)
A|bool(data)
Algreeting()
Alsuccess()
Allink(dataset)
U|greeting()
Altop(keywords)
Alverify()
Ulmore()
Al|prompt(link)
U|prompt(link)
Ulverify()



model
(requests
promise

counter

Ontology alignment

DSTC1 DSTC2 SWDA ConvSearch ConvBrows

axamnle nform atement-non-oninic__ A:lnitial information r_ Allist(keywords)
SS~G T acknowledge backch B:Asks-to-repea Ulset(keywords)
" Statement-opinion——_B:Query refinement<— U|confirm()

————— — __—B:SERP without mod— U|question(data)
preidigic———
= A:Intent clarification_— U|success()
| A:Query repes A|prompt(keywords)
B SERE-with modific.— U|reject()

(assert XD eIIis A|confirm()
declare REAN = ‘:‘n\: —— A:SERPInformatio Al|count(data)
withdra / \\\//}w)‘@‘;\" > — B:Confirms — Albool(data)

N . S ventionglClosing— g. i ific: i
reject /,(An‘%:dﬂ‘ﬂ’ W‘?\‘ ° 'S~ B:SERP with modifici  Algreeting()
orer 'ﬂ:‘;‘;:ia;\‘\;;gmv.mpy S|select Wh-question ~——==x. B:Scanning documer — Allink(dataset)
be disco! Y\ R ireamere descriptive and/or ng U|greeting()
be conter S|canthelp.& Altop(keywords)

thankyou \‘Alveﬁf)’()
U|more()
S|confirm-don A Kink)
prompt(lin
hell
restart Ulhello Ulprompt(link)
restart Ulnegate U|verify()
S|canthelp.un\\ Ylconfirm
prevbus U ?CK
Qlrantheln na  Slimpl-conf




Process discovery

{SERPwithout mM. 8
> 8
8 T 3 o 3 I{SERP information requejt
3 3 g 3
ESERP with modificatioh
5

J
AiIntant clarificatiof 7
! 7
4 A:Confirms ‘ v 7 2
2 1V

:Query embellishment

:Initial information reques
39
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—
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Y
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|
|
|
|
|
|
| =
| =
|
|
|
|
w
[y}
‘\\
\
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2 6 5 e
A :Ouené repea
EﬁERP with modification + Suggesﬁ)n ,
2
1 B;@canning documznt themye
l\ 1 1
153
166

36
179

13 bool(data) 13 36 success()
13 36

160 > 179

list(keywords)
102

count(data)
13

179

set(keywords)
85

19 19

reject()
19

128

51 51

confirm()
51




Conversational semantics
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Dialogue graph

w1
mdg: gksudo gedit /etc/apt/source.list w2 w3
(type from command line) crunchbang666. the text editor has opened the file
source.list but there is no content
dbr:Gedit i typed source instead of sources ... ok so i have it open
_— wil -
ui

wikiPageWikiLink

dbr:Deb(file format)

wikiPageWikiLink )
dbr:GNOME @ u2
dbr:Text editor\\, / \
w3

u3 wikiPageWikiLink
\ W5 -~ dbr:Ubuntu(OS) ud
w4 w5
mdg: see the line # deb http://gb.archive.ubuntu
all you have to do is delete the ""'#"" character w4

crunchbang666. just the deb or the deb-src line too?



