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1. Ambiguous (underspecified) questions 
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4. Common knowledge 
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What is the structure of an information-seeking dialogue?
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!14Sitter, Stefan and Adelheit Stein. “Modeling the illocutionary aspects of information-seeking dialogues.” Information Processing 
& Management. 1992



Spoken Conversational Search model

!15
Trippas, Johanne et al. “How do people interact in conversational speech-only search tasks.” CHIIR. 2017



Conversation Mining



Process Mining

!17
Wil M. P. van der Aalst: Process Mining - Data Science in Action, Second Edition. Springer 2016

• system log (workflow) analysis 
• !  - process 
• !  - trace, where !  

• ! , where e - event and !  

P
T T ∈ P
T = < e1, e2, e3 . . . > e ∈ E



Process Mining

!18
Wil M. P. van der Aalst: Process Mining - Data Science in Action, Second Edition. Springer 2016

• system log (workflow) analysis 
• !  - process 
• !  - trace, where !  

• ! , where e - event and !  

!  

!                 

!                 

!                     

P
T T ∈ P
T = < e1, e2, e3 . . . > e ∈ E

P1
T1 : e1 e2 e3
T2 : e2 e1 e3
T3 : e1 e3



Process Mining

!19
Wil M. P. van der Aalst: Process Mining - Data Science in Action, Second Edition. Springer 2016

• system log (workflow) analysis 
• !  - process 
• !  - trace, where !  

• ! , where e - event and !  

!  

!                !  - place order 

!                !  - send request 

!                     !  - deliver order 

P
T T ∈ P
T = < e1, e2, e3 . . . > e ∈ E

P1
T1 : e1 e2 e3 e1
T2 : e2 e1 e3 e2
T3 : e1 e3 e3



Process Mining

!20
Wil M. P. van der Aalst: Process Mining - Data Science in Action, Second Edition. Springer 2016

• system log (workflow) analysis 
• !  - process 
• !  - trace, where !  

• ! , where e - event and !  

!  

!                !  - place order 

!                !  - send request 

!                     !  - deliver order 

P
T T ∈ P
T = < e1, e2, e3 . . . > e ∈ E

P1
T1 : e1 e2 e3 e1
T2 : e2 e1 e3 e2
T3 : e1 e3 e3

!e1

!e2



Process Mining

!21
Wil M. P. van der Aalst: Process Mining - Data Science in Action, Second Edition. Springer 2016

• system log (workflow) analysis 
• !  - process 
• !  - trace, where !  

• ! , where e - event and !  

!  

!                !  - place order 

!                !  - send request 

!                     !  - deliver order 

P
T T ∈ P
T = < e1, e2, e3 . . . > e ∈ E

P1
T1 : e1 e2 e3 e1
T2 : e2 e1 e3 e2
T3 : e1 e3 e3

!e1

!e2



Process Mining

!22
Wil M. P. van der Aalst: Process Mining - Data Science in Action, Second Edition. Springer 2016

• system log (workflow) analysis 
• !  - process 
• !  - trace, where !  

• ! , where e - event and !  

!  

!                !  - place order 

!                !  - send request 

!                     !  - deliver order 

P
T T ∈ P
T = < e1, e2, e3 . . . > e ∈ E

P1
T1 : e1 e2 e3 e1
T2 : e2 e1 e3 e2
T3 : e1 e3 e3

!e1

!e2

!e3



Conversation Mining

!23

• conversation analysis 
• !  - communication process 
• !  - dialogue transcript, where !  

• ! , where !  - utterance and !  

P
T T ∈ P
T = < u1, u2, u3 . . . > u u ∈ U



Conversation Mining

!24

• conversation analysis 
• !  - communication process 
• !  - dialogue transcript, where !  

• ! , where !  - utterance and !  

• utterance labeling: ! , where !  

• ! , where !  - label and !  

P
T T ∈ P
T = < u1, u2, u3 . . . > u u ∈ U

U → L |U | > |L |
T = < l1, l2, l3 . . . > l l ∈ L
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Guess
Hint
Guess
Feedback
Guess
Feedback
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• Simplicity, fitness, generalisation
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Model Fitness
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• 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
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• 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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How to answer complex questions using a knowledge graph?



Simple Question Answering
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Message Passing



Parsing
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Where is the founder of Tesla born?
P1 E1 P2

Elon Musk
bornIn

Tesla

founded

Pretoria
0.8

0.64

Message Passing II

bornIn 0.8
P2

0.8

E2
Elon Musk 0.8



Results: Scalability
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Processing times per question from the LC-QuAD test split  
(Min: 0.01s. Median: 0.68s. Mean: 0.72s. Max: 13.97s) 

http://www.rdfhdt.org

http://www.rdfhdt.org


Results: Performance
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Approach P R F Runtime

Baseline 0.22 0.38 0.28 1.50s/q

Us 0.25 0.50 0.33 0.72s/q

Baseline: WDAqua, template-based SPARQL generator

 

http://www.rdfhdt.org
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