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Objectives 

• As suggested by a theoretical model of Linear Unit Grammar, efficient 
comprehension of continuous speech assumes segmentation of speech flow into 
manageable chunks (Sinclair & Mauranen, 2006).  

 

• People’s choices regarding the locations of boundaries separating two consecutive 
chunks tend to converge with high probability (Vetchinnikova, Mauranen & 
Mikusova, 2017). 

 

• Unexpected interruption of continuous auditory events (speech, music) is known 
to elicit an emitted potential (Besson, Faita & Requin, 1994; Besson et al., 1997; 
Mattys et al., 2005). However, neural generators of the emitted potential, and 
whether it is elicited by predictable pauses in speech, remain unknown. 
 

1. To test whether pauses inserted into continuous speech at natural (at the end 
of a chunk) and unnatural locations elicit the emitted potential. 
 

 

2. To study neural generators of the evoked responses elicited during natural and 
      unnatural pauses inserted into speech stimuli.  
 
 

Methods 
1. Preliminary behavioral experiment 

 

 To select natural and unnatural boundaries,  
      separating consecutive chunks, 
      for the EEG/MEG experiment  

 
 
Participants: 
104 healthy adult volunteers with extensive English language expertise 
 

Stimuli: 
195 extracts (10-45-second-long) selected from natural speech events from the Michigan Corpus of 
Academic Spoken English (MICASE) and the Corpus of English as a Lingua Franca in Academic Settings 
(ELFA).  
The extracts were reproduced by a trained speaker, who mimicked the original intonation patterns with 
high precision. Recordings took place in an acoustically shielded studio.  
 

Experimental task:  
While listening to the extracts, to divide them into chunks by marking boundaries in a transcript 
presented on a tablet PC (Vetchinnikova, Mauranen & Mikusova 2017). 
 

Example:  
let's ~ take ~ the ~ the ~ wings ~ of ~ the ~ birds ~ I ~ don't ~ know ~ any ~ birds ~ the ~ origin ~ of ~  
the ~ wings ~ of ~ the ~ birds ~ is ~ the ~ same ~ genetically ~ it ~ is ~ the ~ same ~ as ~ our ~ arms  
~ for ~ instance ~ but ~ they ~ don't ~ have ~ the ~ same ~ function ~ at ~ all 
 

Boundaries, selected for the MEG experiment: 
256 natural boundaries marked with high probability (by more than 75% of participants),  
231 natural boundaries marked with medium probability (around 50%),  
197 unnatural (or “zero”) boundaries (probability of boundary markings did not exceed 5%). 

2. EEG/MEG experiment 
 

 To test whether unexpected interruption of speech flow  
      is correlated with evoked brain responses.  

Participants: 
20 healthy adult volunteers, fluent English speakers 
 

Stimuli: 
2-second silent gaps were inserted into the extracts used in the behavioral experiment at the 
locations of natural (marked with medium and high probability) and unnatural (“zero”) boundaries.  
 

Experimental task:  
To listen to the extracts and to answer comprehension questions, presented visually after each 
auditory stimulus (yes/no response). 
 

Neurophysiological data collection: 
 

• Whole-head MEG (306 channels, Elekta Neuromag® TRIUX)  
• Whole-head EEG (64 Ag/AgCl electrode cap)  
• T1-weighted MR images (1 mm isotropic voxel, 3T Magnetom Skyra, Siemens) 
 

Neurophysiological data analysis: 
 

Evoked responses were analyzed at the beginning of a 2-second gap (epoch: –200 – 1000 ms) (Fig. 1). 
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The present results suggest that the emitted potential may be considered as an 
automatic response to unexpected interruptions during natural speech flow. 
 

Consequently, segmented chunks, separated from each other by natural boundaries, 
may be considered as unitary events. 
 

Evoked responses recorded during natural pauses may be related to semantic 
processing. 

1. Behavioral results. Mean accuracy of task performance was 79 ± 1.6% (± SEM). 
2. Electrophysiological results. Unnatural gaps inserted at unpredictable locations 

within a chunk elicit an emitted potential, a reliable marker of a sudden interruption 
of continuous auditory events. The emitted potential, a prominent negative peak 
with fronto-central maximum, and its magnetic counterpart, have a latency of 
around 160-200 ms and are likely to be generated by temporal sources. 
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Fig.2. A. The 12-electrode set for the analysis of the amplitudes of the evoked potentials. 
B. Group mean amplitude of the ERPs (± SEM) averaged across the 12-electrode set during the 120–200-ms 
      time interval).     *** = p < 0.001 
C. The 18-channel sets of planar gradiometers for the analysis of the amplitudes of the evoked fields. 
D. Group mean amplitude of the EFs (± SEM) averaged across the 18-electrode sets during the 140–240-ms  
     (Zero) and 240–340 (High and Medium) time intervals. *** = p < 0.001, * = p < 0.05 
 

Fig. 3. Grand-average evoked responses recorded during the natural and unnatural gaps. 
EEG: Evoked potentials recorded at the Fz and Cz sites (negative up).  
MEG: Evoked fields recorded at the pairs of planar gradiometers over the left and right temporal areas. 
Vertical bars = analyzed time windows. 
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Fig.1. The structure of the trial 
           (baseline  –200 – 0 ms). 
 
 

EEG measures: mean amplitudes of the ERPs within the 120-200-
ms window (12-channel set) (Fig. 2, A);  
2-way ANOVA (3 Conditions: High, Medium, Zero, and 12 
Channels). 
 

MEG measures (preliminary analysis): absolute values of the mean 
amplitudes of the EFs within the 140-240-ms window for the Zero 
condition and 240-340-ms window for the High and Medium 
conditions; (18-channel sets over both hemispheres (Hs), Fig.2, C).  
 

Future analysis: 1. Source modeling using MNE (time courses and locations of the sources).  
                              2. Analysis of oscillatory activity during natural and unnatural gaps. 
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For the unnatural gaps (Zero): 2-way ANOVA (2 Hs and 18 Channels);  
For the natural gaps: 3-way ANOVA (2 Conditions: High and Medium, 2 Hs and 18 Channels) 
 

Future directions 
To study neural networks underlying processes taking place during natural and 
unnatural pauses in speech stimuli using source modelling and analysis of connectivity.  
 
 


