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I Information-seeking Dialogue

IS: Do you have the book that they showed in the filmstrip?
MS: Yes. Uhm. (SILENCE) You're thinking of the one that wason ... ?

IS:  Samurai.
MS:  Hhh. The one. It was the picture of the guy swinging the samurai sword.
(
IS: Yeah, samurai sword.
MS: Was that Sign of the Chrysanthemum?
[
I Yaa
Solomon, Paul. "Conversation in information-seeking contexts: A test of an analytical framework.” Library & 6
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Sitter, Stefan and Adelheit Stein. “Modeling the illocutionary aspects of information-seeking dialogues.” Information Processing

& Management. 1992
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Turn 1

Turn 2

Meta-communication Theme (59%)

+Asks to Repeat (28%) ------ccccccoaaaa-
+Query Refinement Offer (23%). - = = - -« - o oo - -

CConﬁrms (8%)-~===" " mmmmmmmmmmme---

SERP Theme (38.5%)

..................

Information Request

+SERP Presentation without Modification (20.5%)
+SERP Presentation with Modification (13%)

+SERP Presentation with Modification and

K—)( Scanning Document Theme (2.5%)

Suggestion (5%)
1\

Receiver response to Turn 1
(Information Request)

Spoken Conversational Search model

Turn 3

o= i>[ Query Repeat

y l>[ Query Embellishment

Veecccccons i>[ Intent Clarification

SERP Information
Request

)
]
)
]

User response to Turn 2

%

Trippas, Johanne et al. “How do people interact in conversational speech-only search tasks.” CHIIR. 2017
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It Process Mining

» system log (workflow) analysis
« P -process
« T-trace, where T'€ P
- I'=<ep,e,e;...> ,wheree-eventande € E

Wil M. P. van der Aalst: Process Mining - Data Science in Action, Second Edition. Springer 2016
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Conversation Mining

« conversation analysis
« P - communication process
T - dialogue transcript, where 7' € P
« I'=<uyuy)us... >, where u-utterance and u € U

23



Conversation Mining

« conversation analysis
« P - communication process

T - dialogue transcript, where 7' € P

I'=<uy,uy,uz... >, where u - utterance and u € U

utterance labeling: U — L, where |U| > | L|
T'=<I,l)l5...>,wherel-labeland/ € L
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L) Example

IS: Do you have the book that they showed in the filmstrip?
MS: Yes. Uhm. (SILENCE) You're thinking of the one that wason ... ?

IS:  Samurai.
MS:  Hhh. The one. It was the picture of the guy swinging the samurai sword.
(
IS: Yeah, samurai sword.
MS: Was that Sign of the Chrysanthemum?
[
I Yaa
Solomon, Paul. "Conversation in information-seeking contexts: A test of an analytical framework.” Library & 25
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L) Example

IS: Do you have the book that they showed in the filmstrip? Question
MS: Yes. Uhm. (SILENCE) You're thinking of the one that wason . . . ? Guess

IS:  Samurai. Hint

MS:  Hhh. The one. It was the picture of the guy swinging the samurai sword. —— Gess
IS: Yeal[,. samursi sword. Feedback

MS: Was that Sign of the Chrysanthemum?
[
I Yaa
Solomon, Paul. "Conversation in information-seeking contexts: A test of an analytical framework.” Library & 26

Information Science Research. 1997



Datasets

Seeker (User) - Intermediary (Agent) - [Information Source]
« Spoken Conversation Search 39 dialogues 13 labels
« Open Data Exploration 26 dialogues 20 labels
 DSTC1 bus schedules 15,866 dialogues 37 labels

* DSTC2 restaurant reservation 2,118 dialogues 21 labels

27



Datasets

Seeker (User) - Intermediary (Agent) - [Information Source]

« Spoken Conversation Search 39 dialogues 13 labels
human-human

« Open Data Exploration 26 dialogues 20 labels
 DSTC1 bus schedules 15,866 dialogues 37 labels :
human-machine

* DSTC2 restaurant reservation 2,118 dialogues 21 labels
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QRFA Annotation Schema

Proactive

User Query Information
Prompt

Agent Request Offer
Understand
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QRFA Annotation Schema

Proactive Reactive

User Query Information Feedback Positive

Prompt Negative
Agent Request Offer Answer Results
Understand Backchannel

Empty
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DSTCH1

QRFA Model
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SCS

QRFA Model




b QRFA Model

DSTCH1
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Model Evaluation

» Simplicity, fitness, generalisation

-
e
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Model Fithess

* Fitness/dialogue: QRFA Min 0.65 Max 1 Average 0.96 SD 0.04
COR Min 0.38 Max 0.93 Average 0.67 SD 0.1

» Dialogues with fitness=1: QRFA 0.61 COR 0.01

F

SCS

35



Model Generalisation

* Fitness/dialogue: QRFA Min 0.8 Max 1 Average 0.99 SD 0.02
COR Min 0.53 Max 0.91 Average 0.7 SD 0.05

 Break-down detection: P 0.92 R 0.55
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Interaction Modes

A
A 4
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i Interaction Modes

(a) Question Answering (c) Offer Refinement
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Dialogue Analysis

Common Structure
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Semantics

Conversational
Browsing
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RQ 1

Outline

Dialogue Analysis

How to answer complex questions using a knowledge graph?

RQ 3

Question
Answering

RQ 4

Conversational
Browsing

41



Simple Question Answering

Where is the Elon Musk born?

Tesla

founded

founded
bornin

SpaceX Elon Musk

Pretoria
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Complex Question Answering

Where is the founder of Tesla born?

Tesla

founded
bornin

SpaceX Elon Musk

Pretoria



Message Passing



Parsing

Where is the founder of Tesla born?
P1 E1 P2

P2
bornin

founded

Elon Musk
X1

SpaceX

Pretoria

X2
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Matching

P1 E1
founder 1 Tesla 1
Where is the founder of Tesla born? founded 0.8 Nicola Tesla 0.6
P1 E1 P2 P2 Tesla coil 0.5
bornin 0.8
E1
Tesla

P2
bornin

founded

Elon Musk
X1

SpaceX

Pretoria

X2



Message Passing |

P1 E1
_ founder 1  Tesla 1
Where is the founder of Tesla born? founded 0.8 Nicola Tesla 0.6
P1 E1 p2 Tesla coil 0.5

Tesla 1

founded 0.8

Elon Musk
0.8
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Message Passing |l

Where is the founder of Tesla born?

P1 E1 P2 P2 E2
bornin 0.8 ElonMusk 0.8

Tesla

bornin 0.8
Elon Musk

0.8
Pretoria

0.64



Results: Scalability

14 A o)

12 A

10 A

Time (s)

0 50000 100000 150000 200000 250000 300000
Number of triples

Processing times per question from the LC-QuAD test split
(Min: 0.01s. Median: 0.68s. Mean: 0.72s. Max: 13.97s)
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http://www.rdfhdt.org

Results: Performance

Approach P R F Runtime
Baseline 0.22 0.38 0.28 1.50s/q
Us 0.25 0.50 0.33 0.72sl/q

Baseline: WDAqua, template-based SPARQL generator
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