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Dialogue act recognition 

• Importance of this to human-human interaction 
 Evidence that dialogue acts are recognised on-line 

• Difficult problem to solve 
 Dialogue act type not determined just by content of utterance 

 Relies upon expectations about appropriate continuations 

• Idea: a Bayesian computational model integrating both 
sources of information 
 Offers an approach to the treatment of discourse expectations 

 Being tested on experimental data (bar domain) 
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Dialogue acts 

• AKA speech acts / illocutionary acts 
 Identified and discussed in the conversation-analytic tradition 

(Austin, Searle, and others) 

 Stating, questioning, promising, requesting, apologising… 

 “Dialogue acts” here to reflect potential multimodality 

• AKA dialogue act types 
 In computational work, “dialogue acts” can contain semantic 

material, e.g. CALL-John-Smith 

 Here we want to focus on the type level, for various reasons 
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Humans recognise dialogue acts… 

• We can resolve ambiguities in the intended dialogue act: 
“Could you close the window?” 

“Go up the stairs and it’s on your right.” 

“Sorry, I didn’t quite catch that.” 

• Necessary when a single utterance has multiple possible 
interpretations 
 Widespread in language use (Levinson 1983 i.a.) 

 Gisladottir et al. (2012) – “I have a credit card” correctly 
interpreted in three different contextual environments 
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…rapidly 

• Turn-taking very rapid, cross-linguistically 
 Most turn latencies of the order of a few hundred ms (Stivers et al. 

2009) 

 Strongly suggests that turn planning commences during the 
preceding conversational turn 

 However, dependencies exist between consecutive turns (question-
answer pairs, etc.) 

• Appropriate use of backchannels or continuers may also 
depend on identification of dialogue acts 
 This would suggest even earlier attempts at recognition 

5 



 
DETEC 2013, Tübingen, 21 June 2013 

 

How? 

• Traditional approach to “indirect” speech acts: 
 Start with the literal interpretation as a default (Gazdar 1979; but 

see Levinson 1983 for objections) 

 Perform (post-propositional) reasoning to rescue the 
interpretation if the literal meaning seems inappropriate 

 

e.g.  Could you pass the salt? 

 

Option 1: This actually has the literal force of a request, despite 

  appearances. 

But: Could you pass the ball back to the goalkeeper? 
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How? 

• Traditional approach to “indirect” speech acts: 
 Start with the literal interpretation as a default (Gazdar 1979; but 

see Levinson 1983 for objections) 

 Perform (post-propositional) reasoning to rescue the 
interpretation if the literal meaning seems inappropriate 

 

e.g.  Could you pass the salt? 

 

Option 2: Literal force is not relevant (both parties know the 

  answer), so we seek a non-literal interpretation 
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How? 

• Traditional approach to “indirect” speech acts: 
 Start with the literal interpretation as a default (Gazdar 1979; but 

see Levinson 1983 for objections) 

 Perform (post-propositional) reasoning to rescue the 
interpretation if the literal meaning seems inappropriate 

 

e.g.  Could you pass the salt? 

 

Option 3: Hearer tries to understand why the answer would be 

  relevant to the speaker, and thus infers that a request will 
  follow 

8 



 
DETEC 2013, Tübingen, 21 June 2013 

 

How? 

• Traditional approach to “indirect” speech acts: 
 Start with the literal interpretation as a default (Gazdar 1981; but 

see Levinson 1983 for objections) 

 Perform (post-propositional) reasoning to rescue the 
interpretation if the literal meaning seems inappropriate 

 But this is counter-intuitive: 

e.g.  Could you pass the ____? 

 Appears that we already expect the utterance to be a request, even 
before it’s clear that the ‘literal’ meaning is inappropriate; we 
would guess a word that gives rise to this interpretation 
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Appeal to context 

• It would be rational for us to have strong expectations 
about what kind of dialogue act is about to occur 
 Obvious example: greetings at the beginning of interactions 

 “Hello” invites some other interpretation if it happens in the middle 
of an established conversation 

• Adjacency pairs (Schegloff & Sacks 1973) 
 Consecutive conversational turns 

 The first part cues the latter part, to the extent that the omission of 
the latter part is communicatively meaningful 

• Question-answer, summons-response, apology-acceptance/refusal, 
offer-acceptance/refusal… 

 “Are you free for dinner?” / “Sorry, I have to work.” 
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Adjacency pairs in action 

• Gisladottir et al. (2012) 
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Higher-level context 

• Might also be able to exploit principles of higher-level 
dialogue organisation 

• Example: scripts (Schank & Abelson 1977) 
 Capture knowledge about how situations are going to unfold 

 Relevant to establishing what kind of dialogue acts are going to be 
used in a given setting 

 e.g. interpreting “The soup” as a dialogue act in a restaurant setting 

• We know that particular dialogue acts are likely to happen 
next, but also that certain acts must happen at some point 
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The story so far 

• Hearers appear to identify dialogue act types rapidly and 
on-line in normal interactions, and respond appropriately 

• Dialogue acts are not uniquely determined by the 
syntactic/semantic content of the utterance 

• Context is also available as a cue, and apparently exploited 
by hearers 
 This might involve the nature of the preceding turn(s), and the 

nature of the interaction in general 

 

• We now try to bring these ideas together into a model of 
dialogue act recognition 
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Proposed model 
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Proposed model, in words 

• Uses three sources of information: 
 Prior expectation about the upcoming dialogue act 

 Conventions as to the act realised by particular signals 

 Likelihood of using particular signals to realise specified acts 

• Combines these probabilistically 
 Process of Bayesian update triggered by arriving signals 

 Maps prior to posterior distribution 

• Terminates in one of three conditions 
 Dialogue act identified (low enough entropy) 

 Repair initiation needed (high relative entropy) 

 No more signals (use post-propositional processing) 

15 



 
DETEC 2013, Tübingen, 21 June 2013 

 

Scope of the model 

• Attempts to characterise the process of on-line dialogue act 
recognition 
 Should be able to make testable predictions about turn latency and 

repair initiation 

 Intended to be implementable as a computational model 

• Not intended as any kind of a replacement for semantic 
analysis! 
 Probabilistic; can naturally be integrated with other components 

 Does not remove the need for post-propositional reasoning about 
speaker intention 
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What are the dialogue acts? 

• Aiming at the granularity level of the conversation analysis literature 

• Semantically underspecified, unlike most computational approaches 

 These tend to be domain-specific, and geared towards solving 
particular problems 

 They are not usually intended to be scalable to cover unconstrained 
interaction (at any level of generality) 

• Dialogue acts should be recognisable but useful 

 It must be possible to identify them reliably, for all the reasons 
discussed earlier 

 They should have predictive utility (e.g. as cues to the next act) 

• Possibility of evaluating different candidate sets of dialogue acts using 
this type of model 
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How is the database populated? 

• Need to learn associations between signals and dialogue acts 

 Need to identify potential signals 

• Can use learning algorithms from computational literature 

 e.g. Young et al. (2010): using words, bigrams, bags of words etc. as 
cues to the identification of dialogue acts 

 Their notion of dialogue acts is more specific than ours, but the 
same kind of method could be applied 
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How are expectations established? 

• Need to establish probabilistic expectations about what is going to 
happen next, in a given situation 

• We assume this is learned based on experience, in some way 

• Problem: What constitutes “a given situation”? 

 i.e. how do we recognise that a particular kind of expectation 
should be “switched on”? 
 

• Two possible approaches 

1. Model the interaction as an FSM and associate an expectation 
with each state, as in our trial implementation  

• Learn priors from a corpus of interactions 

• Fairly straightforward to implement 

 

19 



 
DETEC 2013, Tübingen, 21 June 2013 

 

Pilot 

• Ordering a drink in a bar (JAMES project) 

• Probabilistic FSM extracted from corpus of naturalistic data 

• Use signals to plot the route through this… 
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How are expectations established? 

• Need to establish probabilistic expectations about what is going to 
happen next, in a given situation 

• We assume this is learned based on experience, in some way 

• Problem: What constitutes “a given situation”? 

 i.e. how do we recognise that a particular kind of expectation 
should be “switched on”? 
 

• Two possible approaches 

1. Model the interaction as an FSM and associate an expectation 
with each state, as in our pilot implementation  

• Learn priors from a corpus of interactions 

• Fairly straightforward to implement 

• Not very scalable 
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How are expectations established? 

• Need to establish probabilistic expectations about what is going to 
happen next, in a given situation 

• We assume this is learned based on experience, in some way 

• Problem: What constitutes “a given situation”? 

 i.e. how do we recognise that a particular kind of expectation 
should be “switched on”? 
 

• Two possible approaches 

2. Associate the prior with the preceding set of dialogue acts, thus 
forming a probabilistic n-gram grammar  

• Generalises adjacency-pair based explanation 

• Should be tractable 

• May not correspond to what we do, but to what we could do… 
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Prospects 

• Test predictions of model in general dialogue for dialogue 
act disambiguation, turn-taking and repair initiation 

• Thus explore whether this kind of model is capable of 
capturing these facets of observed human behaviour 
 Need to be alert to risk of using too much machinery 

 Success in this direction might still endorse psychological validity 
of particular dialogue act “tagset” 

• Possibility of contributing to the computational work 
 Could this enhance spoken dialogue systems?  cf. Traum (1999) 
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