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Introduction

- How to know whether people understand each other? 

- Interactive Alignment Model: shared situational model (Pickering & Garrod, 2004)

- Development of routines to disambiguate terms in context.

- No universal method to study alignment (Doyle and Frank, 2016):

- Which levels of representation? Punctuation in transcripts or not?

- Syntactic alignment more relevant than lexical alignment(= topic) (Reitter & Moore (2007).

- Study of 5 levels of representation (Reverdy et al., 2020):

- In-isolation levels: token, lemma, and part-of-speech (POS)

- Paired levels: token +  POS, and lemma + POS

Alignment & Linguistic Repetition
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Introduction

- Theory of mind and gaze (Emery, 2000)

- Shows where the attention of the person is

- Mutual gaze can:

- Help manage turn-taking

- Initiate social interaction (Cary, 1978, in Pfeiffer et al. (2013))

- Show willingness to pursue the conversation (Jokinen et al., 2010) 

- As opposed to averted gaze: 

- reduces cognitive load (Jording et al., 2018) 

- willingness not to continue the interaction in the same terms (Jokinen et al., 2010). 

Gaze & Mutual Gaze (MG)
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Introduction

• Mutual Gaze: cue of the theory of mind, focus, and manage interactions

• Linguistic repetitions: show alignment which demonstrates understanding

• Both seem to inform the interaction and help with its progression.

• Our starting point hypotheses are that mutual gaze is in greater evidence at 
times of mutual understanding than times without mutual understanding.

What possible link between both?
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Introduction

- Explore ways to inform conversation and Natural Language 
Understanding in interactions

- Investigate a possible relation between mutual gaze and linguistic 
repetitions

- A contribution to the method to measure alignment in real-time

Goals

7



Trinity College Dublin, The University of Dublin

METHODS
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Methods
Data Collection: the Multisimo Corpus (Koutsombogera & Vogel, 2018)
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Transcripts

Gaze Annotations
Mutual Gaze 

(inferred)

2 Players

1 Moderator

Timestamps
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Methods
Data Collection: the Multisimo Corpus
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Transcripts

Gaze Annotations
Mutual Gaze 

(inferred)

HOW TO ALIGN THESE DATA IN A 2D ARRAY?
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Methods

1) Between turns and mutual gazes

2) Adding levels of representation (tokens (T), lemmas (L) , and parts-of-speech (POS))
- TreeTagger (Schmid, 1994)

3) Adding counts of repetitions: other-repetitions & self-repetitions

Alignment of the data
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Turn Mutual Gaze

Hello MG1

Hello, how are you? MG1

Hello, how are you? MG2

Good. NONE
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Methods

1) Between turns and mutual gazes

2) Adding levels of representation (tokens (T), lemmas (L) , and parts-of-speech (POS))
- TreeTagger (Schmid, 1994)

3) Adding counts of repetitions: other-repetitions & self-repetitions

Alignment of the data
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Turn Mutual Gaze
Speech tags

Token Lemma POS

Hello MG1 hello hello UH

Hello, how are you? MG1 hello; how; are; you; ? hello; how; be; you; ? UH; RB; VBP; PP; ?

Hello, how are you? MG2 hello; how; are; you; ? hello; how; be; you; ? UH; RB; VBP; PP; ?

Good. NONE good; . good; . JJ; .
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Methods

1) Between turns and mutual gazes

2) Adding levels of representation (tokens (T), lemmas (L) , and parts-of-speech (POS))
- TreeTagger (Schmid, 1994)

3) Adding counts of repetitions: other-repetitions & self-repetitions

Alignment of the data
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Turn Mutual 
Gaze

Speech tags Counts of repetition (uni-grams)

T L POS

Other-Repetitions

Punctuation No Punctuation
T L POS T+POS L+

POS
T L POS T+POS L+

POS

hello MG1 hello hello UH 0 0 0 0 0 0 0 0 0 0

Hell.. MG1 how.. how.. RB.. 1 1 1 1 1 1 1 1 1 1

Hell.. MG2 how.. how.. RB.. 1 1 1 1 1 1 1 1 1 1
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Methods

1) Between turns and mutual gazes

2) Adding levels of representation (tokens (T), lemmas (L) , and parts-of-speech (POS)) 
- TreeTagger (Schmid, 1994)

3) Adding counts of repetitions: other-repetitions & self-repetitions

Alignment of the data
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…

Speech tags Counts of repetition
T L POS Other-Repetitions Self-Repetitions

?!. ⌀ ?!. ⌀

T L POS T+P
OS

L+
POS

T L POS T+P
OS

L+
POS

T L POS T+P
OS

L+
POS

T L POS T+P
OS

L+
POS

… ... … … 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

… … … … 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0

… … … … 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0
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Methods

1) Between turns and mutual gazes

2) Adding levels of representation (tokens (T), lemmas (L) , and parts-of-speech (POS)) 
- TreeTagger (Schmid, 1994)

3) Adding counts of repetitions: other-repetitions & self-repetitions… and non-repetitions.

Alignment of the data
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…
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… 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5
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2) Adding levels of representation (tokens (T), lemmas (L) , and parts-of-speech (POS)) 
- TreeTagger (Schmid, 1994)

3) Adding counts of repetitions: other-repetitions & self-repetitions… and non-repetitions.

Alignment of the data

16

…

Counts of repetition Counts of non-repetition
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x3 lengths of n-grams
(unigrams, bigrams, trigrams)
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Methods

1) Between turns and mutual gazes

2) Adding levels of representation (tokens (T), lemmas (L) , and parts-of-speech (POS)) 
- TreeTagger (Schmid, 1994)

3) Adding counts of repetitions: other-repetitions & self-repetitions

Alignment
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Tur
n
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Speech tags Counts of repetition
T L POS Other-Repetitions Self-Repetitions

?!. ⌀ ?!. ⌀

T L POS T+P
OS

L+
POS

T L POS T+P
OS

L+
POS

T L POS T+P
OS

L+
POS

T L POS T+P
OS

L+
POS

Is there a relation between linguistic repetitions and 

the !𝒑𝒓𝒆𝒔𝒆𝒏𝒄𝒆𝒅𝒖𝒓𝒂𝒕𝒊𝒐𝒏 of mutual gaze? 
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RESULTS & DISCUSSION

18



Results & Discussion
The Presence of Mutual Gaze & Linguistic Repetition
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Is there a relation between linguistic repetitions and 

the !𝒑𝒓𝒆𝒔𝒆𝒏𝒄𝒆𝒅𝒖𝒓𝒂𝒕𝒊𝒐𝒏 of mutual gaze? 
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Conclusion

‒ Mutual gaze presence and linguistic repetition:

• All lengths of n-grams were shown
significant.

• All level of representation were shown 
significant

• Positive correlation for token, lemma and 
POS in isolation.

• Negative correlation for paired levels of 
representations (Token + POS, Lemma + 
POS). 

Main Points

‒ Improvement of the method: 

• Evaluation of the tagger on speech data

• Real-time alignment

• Punctuation led to less significancy
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Conclusion

‒ Mainly significant for uni- and bigrams: a question of size?

‒ No significant results for duration

‒ Individuation per turn and mutual gaze:

• Excessive weight for turns containing mutual gazes.

• What about the other types of gaze?

‒ Mutual Gaze methods: who are truly involved in them?

Weaknesses
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