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Blinks and Intonational Phrasing in Hong Kong Sign Language
1. Introduction:


The paper is a report on my attempt to figure out the relation(s) between blinks, syntactic boundaries and intonational phrases in Hong Kong Sign Language. Wilbur (1994, 2002) suggests that blinks produced by ASL signers in the course of signing can serve linguistic functions: voluntary blinks perform a semantic and/or prosodic function of emphasis, assertion or stress while involuntary periodic blinks are markers of intonational phrase boundaries
. In this paper, HKSL data by native signers are used to evaluate Wilbur’s proposal. Evidence will be provided to show that Wilbur’s blink dichotomy cannot capture some of the blinking patterns of HKSL signers. A new classification of blinks will be proposed. In particular, it will be argued that blinks induced by physiological factors are unlikely to serve linguistic functions and that blinks occurring towards the end of or after a sign possibly co-occur with syntactic boundaries of constituents equivalent to or smaller than a clause. This suggests that blinks may not be a reliable marker for intonational phrase boundaries. It will also be shown that a significant proportion of blinks co-occur with head movements and gaze changes, suggesting the need of taking these two factors into account in order not to overestimate the linguistic role of blinks in signing. 

2. General characteristics of blinks


Blinks are universally observed in humans, other mammals and most vertebrates. When an eye blinks, the upper eyelid is lowered and appears to touch the lower eyelid and as such the pupil is hidden from view for a brief moment (Tecce 1992, Andreassi 2000). A blink consists of three phases - closing, closed, and reopening. The reopening phase typically takes twice as long as the closing phrase, and it should be noted that during the closed phase the two eyelids may not actually touch each other (Tecce 1992). 


Blinks can be classified into three main types: voluntary, reflexive and involuntary periodic blinks (Andreassi 2000, Tecce 1992, Stern & Dunham 1990, Stern et al 1984). Voluntary blinks result from one’s conscious decision to close the eyes and they have a longer duration and greater amplitude than the other two types (Stern & Dunham 1990, Spence & Taylor 1951). Reflexive blinks are produced involuntarily as a defensive or protective response to guard against potentially harmful stimuli such as a strong puff of air, a sudden burst of bright light, a loud noise, a tap on the forehead, a foreign object in the eye, or an electrical shock to the skin close to the eyes in an experimental setting (Andreassi 2000, Tecce 1992, Stern et al 1984). Voluntary and reflexive blinks are rarer than involuntary periodic blinks. 


Involuntary periodic blinks differ from other blinks in that there is no identifiable eliciting stimulus. They are the most frequently observed type of blinks - a normal human being produces 15,000 involuntary periodic blinks on average each day (Andreassi 2000, Tecce 1992, Stern et al 1984). Involuntary periodic blinks are also known as endogenous blinks and spontaneous blinks in the literature (Stern et al 1984, Stern & Dunham 1990). 


One function of involuntary periodic blinks is to maintain a moisture layer over the eyeballs, but this function cannot explain all of their occurrences. Normal adults need only 2 to 4 blinks per minute to keep the eyeballs moist, but the average rate of involuntary blinks is 15 to 30 per minute for a person in a quiet, relaxed state. Most involuntary periodic blinks are therefore unnecessary from a physiological point of view (Tecce 1992). 


Another function of involuntary periodic blinks is to avoid blurred vision during head or saccadic movements of the eyes (Stern et al 1984, Fogarty & Stern 1985, Tecce 1992, Leigh & Zee 1999, Andreassi 2000). Saccades are eye movements which bring the images of the objects of interest onto the fovea and are often accompanied with head movements. Slightly before and during a saccadic eye movement, the intake of visual information is temporally inhibited. There is a similar visual processing inhibition during and preceding a blink. It is hypothesized, therefore, that the production of involuntary periodic blinks are coordinated with saccades in order to minimize retinal blur. Blinks are more likely to occur with downward eye movements than horizontal ones, and the likelihood of blinks correlates positively with the amplitude of the eye movements (Stern et al 1984)
.   


The occurrence of involuntary periodic blinks can also be affected by psychological factors including task demands and mood state. For instance, blink rate decreases if a task requires close visual attention to external events
 (Andreassi 2000). Negative feelings such as stress or nervousness may induce a higher blink rate, whereas a relaxed, pleasant psychological state is associated with a lower blink rate.


Some studies suggest that certain activities may have an activation effect on the rate of involuntary periodic blinks. The motor channel for the eyeblink responses, as Penfield & Rasmussen (1950) and Meyer (1953) suggest, is bordered on one side by the motor structures for the larynx, tongue and face and on the other side by those for the hand. Activation of these adjacent motor channels would lead to the facilitation of the eyelid motor, and as such facial, verbal or hand activities were likely to affect the blinking rate (Meyer 1953). Among these studies, the experiment conducted by King & Michels (1957) is perhaps most relevant to sign language research because they prove that induced muscular tension of the hands would directly increase the blinking rate of the subjects. In the experiment, subjects were asked to grip two hand dynamometers simultaneously as hard as they can. It was found that the blink rate during the gripping period was significantly higher when compared with that of a relaxed resting state. It is unclear, however, whether the increase in blink rate in these studies is secondary to specific speech and motor activity, or merely reflects a more generalized activation function (Stern et al 1984).


With regards to the timing of involuntary periodic blinks during a cognitive task, it has been shown that they tend to occur at points where the attentional demand is reduced or where one aspect of a task shifts to another. In other words, blinks occur where they are least likely to interfere with the information intake or performance. As such, blinks often occur in bursts at fairly predictable points during a task. For example, a reader tends to blink in bursts when shifting from one page to another, or at other breaks such as the end of a sentence or the end of a line (Stern et al 1984, Hall 1945). 


The aforementioned characteristics of various types of blinks have a significant bearing on our current discussion because they suggest that a wide range of factors may be at work when signers blink in the course of signing. In the current study, an effort is made to take these factors into consideration when interpreting the occurrences of blinks in the HKSL data. 

 
There is one more study which might be of interest in the current discussion. Condon and Ogston (1971) conduct a study on the synchrony of blinks and speech in conversations
. A total of 718 blinks are observed in three separate films involving either dialogues between 2 conversers or group interaction. These blinks are classified into four types. The majority (413 out of 718) of blinks occur exactly when the articulation of words begins. The second largest type of blinks (175 out of 718) occur in the middle of a word at a point where articulatory changes begin to take place, such as the flow of air is released or arrested, the tongue changes its direction of movement, the lips close or open, or the onset of voicing or devoicing occurs. The third type of blinks (77 out of 718) is those beginning in a frame (24 frames a second) immediately following the end of a word. The fourth type of blinks occurs right before the beginning of a word. Unfortunately, the frequency of blinks in this study was unknown because the duration of the films was not mentioned. In short, this study shows that the timing of blinks is to a great extent related to the articulation of speech sounds, which echoes the earlier discussion on the potential activation effect of speech on eyelids motor.  

3. Studies on blinks in ASL


Baker & Padden (1978) provide the first observation that ASL signers tend to blink at constituent boundaries. Years later, Wilbur (1994) conducts a more comprehensive study on the blinking patterns of ASL signers in the course of signing. In her study
, the ASL informants are asked to retell prescribed ASL stories at various speeds after sufficient rehearsals. She observes that ASL signers produce two types of blinks: lexical and boundary. Lexical blinks, according to her, occur simultaneously with a lexical sign whereas boundary blinks occur at phrase boundaries. For blinks partially overlapping with lexical signs, she adopts a 75% rule: if 75% or more of the blink’s duration overlaps with that of a lexical sign, the blink is considered lexical; otherwise the blink is boundary. 


Wilbur argues that boundary blinks are involuntarily produced at the end of intonational phrases, which are ‘ungoverned maximal projections’ according to Selkirk (1986). The predicted sites for boundary blinks include those after a CP (i.e. more or less equivalent to a clause), the specifier of CP if filled, extra-sentential constituents such as a topic, left-dislocation and tags, all of which should form their own intonational phrases according to Selkirk’s theory. Wilbur claims (2002) that this prediction holds with over 90% accuracy for boundary blinks which actually occur and as such they can be used to provide information about syntactic structure and about the pauses they co-occur with. 


With respect to lexical blinks, Wilbur comments that they are voluntarily produced and their durations, correlating with those of the co-occurring signs, are longer than those of boundary blinks. In a later paper (2002), she argues further that voluntary lexical blinks perform a semantic and/or prosodic function of emphasis, assertion, or stress. In a study of ASL prosody, Brentari and Crossley (2002) concur with Wilbur’s proposal that voluntary blinks occur throughout the final lexical sign of sentences serving the purpose of emphasis. 


A number of issues are not addressed in Wilbur’s study (1994, 2002). First of all, she does not explain how the durations of blinks and signs are measured. Whether Wilbur includes the closing and reopening phase in the measurement of blink duration remains unknown. In the articulation of a sign, the handshape is usually formed well before the hand is brought to the place of articulation and before the movement, if any, is executed. In certain circumstances the hand, either dominant or non-dominant, may be retained in space after the movement is completed. It is unclear in Wilbur’s study which moments in the entire articulation process are chosen to represent the beginning and ending of a sign. Without clear measurement criteria, it is difficult to ensure that the 75% rule is applied to other sign language data in exactly the way Wilbur does. A clearer methodology is therefore in order for the sake of cross-linguistic comparison. 


In Wilbur’s interpretation of blinks produced by ASL signers, factors which in general affect the distribution of blinks, e.g. coordination of blinks with eye/head movements, are not taken well into account. Her analysis of boundary blinks may lead to the impression that the distribution of all blinks in signing are attributable to linguistic factors only. On the other hand, she does not explain why she thinks lexical blinks are produced voluntarily rather than involuntary
. Voluntary blinks, by definition, result from one’s conscious effort to blink. Lexical blinks in Wilbur’s sense, on the other hand, are defined entirely by their timing with respect to the co-occurring signs. While it is possible that signers blink consciously in the middle of lexical signs for a particular semantic purpose, there is no a prior reason to assume that signers cannot blink involuntarily during the production of a sign, or voluntarily after a sign. Further evidence is therefore needed to substantiate the exclusive claim on the voluntary nature of lexical blinks. 


Note also that at least part of Wilbur’s data come from well-rehearsed signing of prescribed stories by ASL informants. In spoken languages, it is a common observation that practice by pre-planning has an effect on the frequency of hesitation and pausing in the discourse structure as a whole. Pauses would have a greater correlation with grammatical junctures when speakers are reading text. If we assume that blinks used by signers bear a function similar to that of pauses in spoken languages, it would not be surprising that in Wilbur’s study the occurrence of blinks has a high correlation with sentence boundaries, and hence intonational phrase boundaries in general. Without doubts the use of well-rehearsed signing in Wilbur’s study has the merit of avoiding confounding factors such as hesitations or false starts, and the identical sign productions also render comparison across signers more feasible. What interests the author, however, is whether the distribution of blinks is similar in natural signing discourse. If this is the case, blinks can be a useful cue for identifying syntactic and phonological structures in natural data as Wilbur suggests, which would definitely have a far-reaching implication with regard to both theoretical and practical concerns. 


One final issue, which I believe to be the core one, lies in the theoretical legitimacy in claiming that involuntary periodic blinks ‘mark’ intonational phrase boundaries in sign language. In spoken languages, intonational phrase boundaries can be identified on the basis of both internal and external criteria (Cruttenden 1986). Internally, an intonational phrase must contain at least one stressed syllable and a pitch movement to or from at least one accented syllable. The external criteria include the existence of a pause, anacrusis and final syllable lengthening. Pausing in natural speech, however, may be affected by non-linguistic factors such as hesitations and it must therefore not be used on its own as a marker of intonation phrase boundary. Anacrusis refers to the fact that elements at the beginning of an intonational phrase are uttered at a faster speed than those near the end of an intonational phrase. In contrast, the final syllable of an intonational phrase is usually lengthened. All of the markers of intonation phrasing in speech, even including pausing, are directly related to the speech articulation itself. Blinks, however, are not part of the sign articulation per se. Similar to pausing in spoken languages, the occurrence and distribution of blinks are apparently subject to a variety of non-linguistic factors. Hence, there does not seem to be sufficient theoretical ground to establish a necessary relation between blinks and intonation phenomenon in signing. Very strong empirical evidence must be found to order to motivate such a claim and this is exactly why Wilbur emphasizes the over 90% accuracy of the occurrence of boundary blinks in her data. What I would like to do in my study is to evaluate Wilbur’s proposal from an empirical point of view.        

4. The Current Study: Methodology


In the present study, natural HKSL monologue and conversation data were collected from 2 native deaf signers, 1 male 1 female. Both signers are in their early twenties, born to deaf parents and each has a deaf elder sister. They grew up in deaf schools and have been using HKSL as the major mode of communication throughout their lives. For the monologue data, Signer A (male) and Signer B (female) were asked three questions by a deaf research assistant and their answers were videotaped in the absence of hearing researchers. The questions were:

(1) How can a deaf person apply for government allowance in Hong Kong?

(2) How do you find the sign language interpretation service in Hong Kong?

(3) What are the difficulties faced by the deaf in Hong Kong?

Their answers were videotaped, digitalized (PAL system, 25 frames per second) and transcribed using SignStream. The total duration of Signer A’s answers to all three questions was 6 min 23 sec. Signer B’s answers were more lengthy. Due to time constraint, I only included the answer of the first question and half of that of the second question in the analysis, which amount to 7 min 7 sec. in duration. 


The two signers were also asked to converse freely and two video cameras were used to shoot their signing individually. The videos were then digitalized and synchronized. The whole conversation lasted for an hour, but I only transcribed the first four minutes using SignStream for this study. 


In the transcription, the beginning of a sign was defined as the moment the handshape was clearly assumed whereas the end of it was the moment the handshape began to lax. If the handshape of sign was retained in space after the movement is finished, I used the completion of movement to represent the end of the sign and the retention thereafter was noted separately
. The transcription mainly included the glosses of the signs and the occurrences of blinks. Other information, such as brow-movement, head position, torso movement, etc. were transcribed if necessary. For each blink, the lid-closing, complete closure and re-opening phase were marked as ‘s’ (i.e.start), ‘bl’ (i.e.blink) and ‘e’ (i.e.end) respectively, following the transcription convention of SignStream. I included the lid-closing and the complete closure phase in the calculation of the duration of blinks. The re-opening phase was not included.

The duration of signing and number of blinks
 observed in the two types of data
 are shown in Table 1:

Table 1: Durations of signing and the number of blinks in monologue and conversation data

	
	Duration of signing 
	No. of blinks observed 
	Average blink rate per minute

	Signer A - monologue
	6 min 53 sec
	325
	47.2

	Signer B - monologue
	7 min 7 sec
	224
	31.5

	Signer A - conversation
	1 min 41 sec
	61
	36.2

	Signer B - conversation
	1 min 45 sec
	49
	28

	
	Total: 17 min  26 sec
	Total: 659
	


(5) Result

(5.1) Application of Wilbur's lexical/boundary dichotomy and the 75% rule


Initially, an attempt was made to apply Wilbur’s 75% rule to distinguish lexical blinks from boundary blinks. In the HKSL data, 290 blinks
 meet the boundary blink definition in Wilbur’s sense (overlapping with a sign with less than 75% of the duration of the blink). However, only 166 (57.24%) blinks mark the end of potential intonational phrases, which include conditional clauses, topics, parentheticals, sentence-initial temporal adverbials and sentence-initial connectives
. 124 (42.76%) blinks
  fall on junctures of other grammatical units such as the pause between a subject and a predicate (example 1), between a verb and an object (example 2), or even between a determiner and a noun head within a noun phrase (example 3). In other words, Wilbur’s definition of boundary blink can only correctly predict potential intonational phrase boundaries with approximately 57 % accuracy. 

Example 1 (video clip):  (between a subject and a predicate)

       /bl/

IX-3          SAY       CORRECT

'She said (it was) correct.'   (Signer B, answer to Question 2, U8)

Example 2 (video clip):  (between a verb and an object in a subordinate clause
)

                                            /bl/

PARENTS  TWO-OF-THEM  EARLY  HELP-ME  APPLY---->   GOVERNMENT FINISH

'My parents helped me apply for the government (allowance) for me quite early on. (Signer B, answer to Question 1, U2)

Example 3 (video clip):  (between a determiner and a noun head)

      /bl/

[Det        SUBSIDY]NP   CALCULATE  REDUCE

'The subsidy (office) calculated (carefully) and reduced (our subsidy).' (Signer B, answer to Question 1, U11)

Apart from the lower-than-expected accuracy rate of Wilbur’s claim on boundary blinks, I observe a significant number of clear sentence boundaries
 in which the ending of the last sign is marked by a blink whose duration overlaps more than 75% with that of the sign. One example is provided here as an illustration:   

Example 4
 (video clip): 

                              /bl/

DH:  INTERPRETER CL-stand  SIGN,  IX-1  Det  DEAF  WATCH  UNDERSTAND  CONVENIENT

NDH: CL-sit--------------------------         CL-sit---------------------------------------------------------------------

'The interpreter stood in front of the deaf person and signed. That deaf person and I watched (her) signing and understood (the message); it was very convenient.' 

(DH: dominant hand; NDH: non-dominant hand; Signer A, answer to Question 3, U10)

Blinks similar to this are observed in 56 sentence boundaries (30% out of 187 sentence boundaries in the data.), compared with 131 sentence boundaries being marked with blinks with less than 75% overlapping in our data. This blink, due to its complete overlapping with the co-occurring sign, would be considered lexical rather than boundary if Wilbur’s rule is adopted. In that case, its boundary-marking function will be overlooked.


One more reason which calls for a re-consideration of Wilbur's rule is the observation that some signs are accompanied with two blinks. While the second blink occurs near the end of the sign just like what has been discussed in example 4, the first blink seems to be semantically motivated or be synchronous with the dynamics of the hand movement. Two examples are given here as illustrations. 

Example 5 (video-clip):

                                       /bl /         /bl/

FATHER   HAVE   SOME  VARIOUS  CANNOT-ENDURE,    NEED  ASK-FOR-DETAILS

'There were various things my father could not put up with. (The person in charge of releasing government allowance) required (us) to provide every single detail of (our financial situation)'.  (Signer B, answer to Question 1, U11)

Example 6 (video clip):

                                    /bl/  /bl/

I  LOOK-AROUND   NOT-HAVE    ALL-BAD+ , (pause)  ONLY-ONE  UNIQUE  SKILLFUL  NOT-HAVE

'I look around but cannot find any (good interpreter); all (interpreters) are bad. There is not even one skillful interpreter.' (Signer A, answer to Question 3, U4)

In example 5, the sign 'CANNOT-ENDURE' consists of four downward brushing movements of the hand on the chest and lasts for 28 frames (1 sec 120 ms). Two blinks overlap with this sign. The first blink is relatively longer (13 frames, 520 ms) and the eyes are tightly closed. It seems to convey the meaning of being annoyed. The second blink occurs after the third movement of the sign, overlapping with the 21st, 22nd and 23rd frame. Due to a change of subject afterwards, the second blink is likely to bear a boundary marking function. In example 6, ALL-BAD involves two horizontal, unidirectional sweeping movement of the arm across the neutral space and lasts for 28 video frames (1 sec. 120 ms). The first blink coincides with the horizontal head movement synchronous with the first arm movement while the second blink is observed at the end of the second arm movement. It is very likely that the first blink is physiologically induced by the head movement. The sign is followed by a pause (20 frames, 800ms) and a sentence with a completely different subject (i.e. subject shift). This suggests that the second blink of example 6 is likely to perform a boundary-marking function. Both the first and second overlapping blinks in example 5 and 6 will all be interpreted as lexical according to Wilbur 75% rule. The difference between these blinks will not be accounted for if Wilbur’s classification is adopted.
 
In brief, it is observed in our data that sentence boundaries, which are most likely to be intonational phrase boundaries, can be marked by blinks occurring right after the sentence or those overlapping partially/completely with the last sign of the sentence. Such potential boundary blinks are also attested in junctures of grammatical constituents which are less likely to form independent intonational phrases. These two observations, together with some other observations to be discussed later on in this study, motivate a new classification of blinks in place of Wilbur's lexical/boundary dichotomy. 

(5.2) Proposal of a new blink classification

In light of the various observations made in the HKSL data, I would like to propose that blinks produced by signers can be classified into five different types. The frequencies of these five types of blinks in the data are shown in Table 2:

    Table 2: Frequencies of the frequencies of five types of blinks

	
	
	No. of occurrence
	%

	Type I:   
	Physiologically induced
	47
	7.13%

	Type II:  
	Boundary-sensitive
	446
	67.68%

	Type III:  
	Co-occurring with head movements and/or gaze change but not related to syntactic boundaries
	43
	6.53%

	Type IV:  
	Voluntary/lexically-related blinks/closures
	36
	5.46%

	Type V:


	Hesitation and self correction
	68
	10.32%

	Unclassified
	
	19
	2.88%

	
	
	Total: 659
	100.00%


(5.2.1) Type I: Physiologically induced blinks


The occurrence of Type I blinks are believed to be physiologically motivated and are temporally related to the articulation of the sign, in particular, the movement of the hands/arms. They can be further classified into two types: 1) those reflexively responding to the hand contacting the face near the eyes; 2) those induced by abrupt head movement triggered by forceful hand/arm movement. Both types of blinks overlap entirely with the co-occurring signs. 

Table 3: Subcategories of Type I blinks

	
	
	No. of occurrence
	% of occurrence among Type I blinks

	1. 
	Induced by the hand contacting the face in proximity to the eyes
	22
	46.81%

	2. 
	Induced by abrupt head movement triggered by forceful hand/arm movement
	25
	53.19%

	
	 Total:
	47
	


22 blinks are considered reflexive blinks induced by the hand contacting the face near the eyes. 

Example 7 (video clip):

  /bl/

LUCKY WHAT  ELDER-SISTER  COLLEAGUE  WORK  SAME  HELP

'What was so lucky was that my elder sister's colleague, who worked together with her, offered help.'' 

(Signer B, answer to Question 1, U8)

In example 7, the signer blinks as the hand touches her forehead when articulating LUCKY.  Other signs which induce reflexive blinks in our data include DEAF, UNIQUE, UNDERSTAND, DIFFICULT, WANT, HOPE, GOVERNMENT, and HEARING. All of them are articulated on the upper face near the eyes.  


Another physiological cause for blinks is an abrupt head movement usually triggered by a fast horizontal arc movement of the forearm across the neutral space, or a downward/forward movement of the forearm. ALL-BAD in example (6) discussed earlier is a blink caused by a fast head movement synchronous with the horizontal movement of the arm. Example 8 below shows a fast head nod triggered by a downward forearm movement of FINISH which in turns leads to a blink. 

Example 8 (video clip):

                            /bl/

IX-1    HOPE --> (pause)    FINISH

'(That is what) I hope. That's what I want to say.'  (Signer A, answer to Question 3. U4)

Altogether 25 blinks co-occurring with head movements triggered by hand/arm movements are observed in the data. 


Type I blinks are restricted to certain places of articulation or movements of the manual articulators. As pointed out previously, involuntary periodic blinks are very often co-ordinated with head/eye movements in order to avoid blurred vision. I am therefore of the conviction that these blinks are purely physically motivated and serve no semantic/pragmatic function
.

(5.2.2)  Type II: Boundary-sensitive blinks


As previously noted in Section (5.1), sentence boundaries in the HKSL data can be marked with blinks produced half through a sign, towards the end of the movement, near the end of a sign or right after it. It is therefore hypothesized that these blinks are sensitive to syntactic boundaries and are given the name 'boundary-sensitive'. This type of blinks, however, is not restricted to sentence boundaries only. Table 4 shows the distribution of boundary-sensitive blinks across various types of grammatical structures in the data. Examples 1, 2 and 3 in the foregoing discussion are instances of boundary-sensitive links. Two more examples are provided here.

Example 9 (video clip): (after a topic)
    /bl  /

DEAF,   IX-1  HOPE  NOW  HONG-KONG   ALL  DEAF  NEED  WORK-HARD.

‘Regarding the deaf people, I hope that from now on all of the deaf people (them) in Hong Kong (realize) the need to work hard.’  (Signer A, answer to Question 2, U4)

Example 10 (video clip): (after a conditional clause)
                  /bl/

SUBSIDY  HAVE,     RESTRICT-ONE’S FREEDOM

‘ (If you) receive subsidy (from government), your freedom will be restricted.’

(Signer B, answer to Question 1, U6)

	
	Signer A- monologue
	Signer B- monologue
	Signer A-conversation
	Signer B- conversation
	Total no. of blinks at each boundary type
	% of blinks at each boundary type among all Type II blinks

	Potential intonational phrase boundaries
	
	
	
	
	
	

	End of a sentence
	78
	77
	13
	19
	187
	41.93%

	After a topic
	15
	1
	0
	0
	16
	3.59%

	End of signing/conversational turn
	3
	0
	6
	3
	12
	2.69%

	End of a conditional clause
	3
	6
	0
	0
	9
	2.02%

	After a sentence-initial connective
	4
	1
	1
	1
	7
	1.57%

	After a sentence-initial temporal          
    adverbial
	2
	1
	1
	2
	6
	1.35%

	Before a quotation
	3
	0
	0
	0
	3
	0.67%

	After a quotation
	3
	0
	0
	0
	3
	0.67%

	After a parenthetical
	1
	0
	0
	0
	1
	0.22%

	Subtotal:
	112
	86
	21
	25
	244
	54.71%

	% of blinks at potential intonational phrase boundaries of each data set
	48.07%
	59.31%
	56.76%
	80.65%
	
	

	
	
	
	
	
	
	

	Other grammatical junctures/boundaries
	
	
	
	
	
	

	Between subject and predicate
	19
	15
	6
	2
	42
	9.42%

	Between two predicates
	21
	15
	0
	0
	36
	8.07%

	Before repetition of a word/phrase at 
     the end of sentence
	17
	5
	1
	0
	23
	5.16%

	Before/after a wh-word in a rhetorical 

question/wh-cleft construction
	14
	1
	0
	1
	16
	3.59%

	Before a subordinate clause
	5
	4
	0
	3
	12
	2.69%

	Before/after an adverbial within a VP
	8
	2
	2
	0
	12
	2.69%

	Between elements within a noun phrase
	8
	4
	0
	0
	12
	2.69%

	Between verb and object
	6
	4
	0
	0
	10
	2.24%

	Before or after a sandwiched element in a 
    sandwich structure
	3
	5
	0
	0
	8
	1.79%

	Between elements within a noun 
    compound
	8
	0
	0
	0
	8
	1.79%

	Before a negator
	4
	0
	0
	0
	4
	0.90%

	Between a verb and an aspectual marker
	1
	2
	1
	0
	4
	0.90

	After a modal in a non-sentence-final 
   position
	3
	0
	0
	0
	3
	0.67%

	Before a wh-word in a question
	0
	1
	2
	0
	3
	0.67%

	Before/after a conjunctor (i.e. A AND B)
	0
	0
	3
	0
	3
	0.67%

	Others
	4
	1
	1
	0
	6
	1.35%

	Subtotal:
	121
	59
	16
	6
	202
	45.29%

	% of blinks at other grammatal junctures/boundaries of each data set:
	51.93%
	40.69%
	43.24%
	19.35%
	
	

	Total number of boundary-sensitive blinks of each data set: 
	233
	145
	37
	31
	
	



Generally speaking, slightly more than half (54.71%) of the boundary-sensitive blinks observed in the data fall on potential intonational boundaries
. The remaining 45% co-occur with other grammatical boundaries/juncture
. This clearly suggests that boundary-sensitive blinks, according to the current definition, co-occur with a variety of constituent boundaries apart from those corresponding to intonational phrase boundaries. 


For individual data sets, the likelihood for boundary-sensitive blinks to co-occur with potential intonational phrase boundaries seems higher both across signers and discourse types. Note also that Signer A has a higher blinking rate than Signer B (see Table 1), but there is no obvious difference in the number of blinks produced at potential intonational phrase boundaries in both conversation and monologue for both signers. In contrast, the blinks produced by Signer A at non-intonational-phrase junctures in both discourse types are significantly higher than those by Signer B. This suggests that a higher blinking rate may result in more blinks at boundaries/junctures other than potential intonational phrase boundaries. 


For both signers, the number of blinks is reduced in conversation, probably due to the need to be attentive to the signing of the conversation partner. The number of blinks at non-intonational phrase boundaries drops significantly, resulting in an obvious shift of the proportion of blinks to potential intonational boundaries. For signer A, the % of potential intonational phrase boundary blinks in conversation is 56.76%, compared with 48.07% in the monologue data. Similarly, Signer B produces around 80.65% of boundary-sensitive blinks at potential intonational phrase boundaries in conversation, 20% higher than that of the monologue data. 


This increase in proportion of blinks at potential intonational phrase boundaries in conversation provides evidence that a reduction in blink rate tends to reduce blinks for smaller grammatical boundaries/junctures. Blinks for major syntactic boundaries which correspond to intonation phrases are less likely to be affected by blink inhibition. They tend to be retained in situations where blinks are inhibited due to a high visual attention demand.  


With regards to blinks occurring at other grammatical junctures/boundaries, the data reflect a general tendency for boundary-sensitive blinks to be produced at larger grammatical boundaries. Major phrasal boundaries such as those between subject and predicates, between two predicates, or before a repeated phrase at the sentence-final positions are more likely to attract boundary-sensitive blinks than those minor junctures inside a phrase. 


Although the evidence so far suggests an association between boundary-sensitive blinks and grammatical boundaries, one must be reminded of the fact that a lot of similar grammatical boundaries are not marked by blinks at all. For example, 164 sentence boundaries, 3 topics, 5 conditional clauses and 12 sentence-initial connectives are not marked by blinks in our data. The numbers of non-intonational phrase boundaries not marked by blinks are even higher. For instance, out of 259 phrase boundaries between subjects and their corresponding predicates, 217 are not accompanied with blinks. While the factors underlying the optionality of blinks remain unknown, it is clear that blinks cannot be a consistent, reliable indicator of syntactic boundaries, and thus intonational phrasing in general. 

(5.2.3) Type III: co-occurring with head movements and/or gaze changes only

A total of 39 blinks (5.92 % of the whole data base) are Type III blinks. They are temporally linked to voluntary head movements and/or changes in gaze direction. Table 5 shows the various combinations of head movements and gaze changes. 

     Table 5: Type III blinks:

	Combinations of head movement and gaze change
	No. of occurrence
	%

	+ head movement, + gaze change
	34
	79.07%

	+ head movement, - gaze change
	8
	18.60%

	- head movement, + gaze change
	1
	2.33%

	Total:
	43
	100.00%


Two examples are provided here as illustrations: 

Example 11 (video clip):

           /bl/

IX-1  DON’T-KNOW  gesture (no need to care about it)

‘I don’t know.’    (Signer A, answer to Question 1, U4)

Example 12 (video clip):

/bl/

CL:person-walk-around     LOOK

‘(I) walked around and looked at (my surroundings).’     (Signer B, answer to Question 2, U6)

In example 11, a blink is produced as the head tilts backward. The blink in example 12, on the other hand, marks the end of a downward head movement and the beginning of an upward movement. 


On surface Type III blinks bear some resemblance to Type I blinks because of the association with head movements. For Type III blinks, however, the head movements are generally slower and are not triggered by any forceful hand or arm movement. Type III blinks cannot be explained by syntactic reasons either, at least as far as the current study is concerned, because they do not meet the definition of boundary-sensitive blinks. 


It is worthy of mention that Type III blinks are not the only blinks associated head movement/gaze change. As discussed in the literature review, it is a well-established fact that blinks are closely related to head movements and eye-movements in order to minimize the disruption of visual information input. In fact, a fairly large number of blinks in our data are associated with gaze changes and head movements. Around 63.4% of the blinks in the monologue data
 and 48.5% of the blinks in conversation are associated with head movements. On the other hand, 54.9% of the blinks in monologue and 43.3% of the blinks in the conversation coincide with gaze changes
. 

(5.2.4) Type IV: Voluntary/lexically-related blinks/closures


36 instances of voluntary blinks/closures are identified in the data
.  All of them are either semantically motivated (28 instances) or lexically related (8 instances). The two signers, when asked, reported that it is common for deaf people to use these blinks in these contexts in a fairly conscious manner. I therefore hypothesize that they are voluntarily produced. Unlike involuntary blinks which are accompanied with a relaxation of the muscles surrounding the eyes, Type IV blinks are associated with specific sets of facial expressions depending on their meanings.  

Table 6: Various types of Type IV blinks

	
	No. of occurrence
	Associated facial expressions

	Semantic Motivation
	
	

	Being annoyed
	11
	The eyes are tightly closed, eyebrows are furrowed and the head or torso is tilted backward. In most cases the chins are lowered. Sometimes the cheeks are raised or the corners of the mouth are turned down. 

	Being troubled
	6
	Eyebrows are furrowed, the eyes are closed tightly, the cheeks are raised and the mouth is slightly open

	Hesitation
	3
	The eyebrows are furrowed and the eyes are tightly closed. 

	Express negative meaning
	3
	The eyebrows are raised, the eyes are tightly closed and a few head shakes are produced

	Being surprised
	2
	The torso leans backward, the eyes are closed quickly, the chin is lowered and the corners of the mouth are turned down

	Express agreement
	2
	Eyebrows are raised , the eyes are tightly closed and a few head nods are produced

	Being excited
	1
	The eye brows are raised, the cheeks are raised and the eyes are closed with force. 

	
	
	

	Lexically related
	
	

	Accompanying SNEEZE/DRIPPY-NOSE
	6
	The nose is wrinkled. If the intended meaning is SNEEZE,   an additional head thrust is produced. 

	Accompanying SLEEP
	2
	The eyes are closed in a relaxed manner


Voluntary blinks are in general longer in duration than other blinks. The mean duration of voluntary blinks in our data is 8.5 frames (i.e. 340 ms), with a standard deviation of 5.59 (i.e. 238 ms). The longest voluntary blink lasts for 23 frames (i.e. 920 ms). The mean duration of other blinks is 2.84 frames (114 ms) with a standard deviation of 0.93 (37 ms) only. Two examples of voluntary blinks are given as follows.

Example 13 (video-clip): (being annoyed)

   /bl/

DISGUSTING                  (Signer B, answer to Question 1, U5)

Example 14 (video-clip): (expressing agreement)

Signer A:   MAYBE  OTHER  FEEL  IX-3  SMALL-MATTER

           ‘Maybe other people think a flu is a small matter.’

            / bl  /

Signer B:   CORRECT.   IX-1   FEEL   SMALL-MATTER           

          ‘You are right. I think (a flu) is a small matter.’ (Conversation, utterance 2)

(5.2.5) Type V and others


Type V blinks are associated with hesitations or self correction of the signers. When a signer hesitates about what to say, s/he may glance sideway, stop signing with the hand retaining the handshape of the last sign, assume a directionless index sign, or use the pause-filling sign SEEM. Altogether 57 blinks in our data are considered relating to hesitation. Self corrections refer to instances where the signer produces a false start and corrects him/herself by providing the right sign immediately. It is quite common that a corrected item is preceded by a blink. 

Example 15 (video clip): (hesitation)
                                   /bl/ / bl/ /bl/

PAST   IX-1   STUDY --------------->  SECONDARY-SCHOOL   HOW-MANY

‘A long time ago, when I was studying…..secondary school – I don’t remember which year I was studying’

(Signer B, answer to Question 1, U7)

Example 16 (video clip): (self correction)   

        /bl/   

NOW      NOT  YESTERDAY  IX SEE ELDER SISTER GRUMPY  
‘Today…No, it was yesterday. My elder-sister looked very grumpy.’  (conversation utterance 7, b)

In example 15, three blinks are produced as the signer hesitates. In example 16, a blink is observed right after a false start (i.e. NOW) and before he provides the correction (i.e. YESTERDAY)

(6) Conclusion


The foregoing discussion has shown that Wilbur's lexical/boundary blink distinction cannot account for the blinking patterns observed in our HKSL data. A new classification of blinks has been proposed. Type I blinks are believed to be induced by the signing hand contacting the face near the eyes or an abrupt head movement triggered by certain hand/arm movements. Type III blinks are those co-ordinated with head movement or gaze changes but cannot be accounted for by the movement of hand/arm or syntactic reasons. Type V blinks are attributable to hesitations and false start/self corrections, both of which are performance errors commonly found in spontaneous language data. All of the above three types of blinks are unlikely to be reflective of the linguistic structures of signing. 


Type IV blinks are voluntarily produced and are believed to be semantically motivated or lexically related. Wilbur proposes that lexical blinks (i.e. those overlapping with signs) in ASL perform a semantic and/or prosodic function of emphasis, assertion or stress. According to the intuition of HKSL signers, however, Type IV blinks may emphasize the meaning of the co-occurring lexical items but are restricted to certain linguistic contexts. In other words, Type IV blinks do not seem to perform a general function of marking emphasis or stress.


Type II blinks occur at grammatical boundaries/junctures and are most frequently observed in our data (67.68%). This clearly indicates that signers have a tendency to blink at a variety of grammatical boundaries/junctures. In this study, however, Type II blinks are given a relatively neutral label 'boundary-sensitive' only because the evidence collected so far is not compelling enough for me to conclude that they perform a consistent linguistic function of marking a boundary, be it grammatical or prosodic. As pointed out in previous discussion and also by Wilbur herself, not all sentence boundaries are marked by blinks. If these blinks are not consistent markers of linguistic structure per se, how can one explain their frequent co-occurrences with linguistic structures, in particular sentence boundaries? One reasonable explanation lies in the fact that blinks are in general reflective of the information flow in cognitive processes. Our earlier review on the characteristics of involuntary periodic blinks has already pointed out that they tend to occur at points where the interference with information intake and performance is minimized. As a sentence represents a piece of self-contained proposition, it should not be surprising that a signer has a stronger tendency to blink at sentence boundaries as a signal of the completion of an independent information unit. The observation on boundary-sensitive blinks at smaller grammatical boundaries, however, naturally leads to the conjecture that they may also constitute units of information in the cognitive representation of the signer and be possible sites for blinks. If this conjecture turns out to be true, involuntary periodic blinks are no longer reflective of intonational phrasing only because that latter in most cases correspond to larger grammatical constituents such as clauses.

 
Sandler (1999) raises the possibility of a change in head position and an overall change of non-manuals as markers of intonational phrase boundaries. The co-ordination of blinks with head movements in about 60% of our data indeed suggests a close relation between them. If the majority of blinks in signing are sensitive to grammatical boundaries, and if more than half of such blinks are closely coordinated with head movements, the logical deduction is that at least a considerable portion of head movements in signing are reflective of syntactic structures. In fact, theoretically speaking, changes in head position fare better than blinks to serve as potential intonational phrase boundary markers. As I have pointed out earlier in this paper, cues for intonational phrase boundaries in spoken languages such as the existence of a pitch contour, a pause or phrase-final lengthening are part of the articulation of speech and are perceivable by the listener. Blinks are not related to the articulation of signs per se and whether the addressee is aware of the blinking pattern of the signer is dubious. In addition, there are a wide range of non-linguistic factors like mood states or activation from other motor activities underlying the frequency and distribution of blinks. Head movements and change of non-manuals, on the other hand, are part of the signing and are directly observable to the addressee. Unlike blinks, they are not subject to subtle psychological factors. Head movements and the change of non-manuals are therefore possible directions for future research on the marking of intonational phrase boundaries.   
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Table 4: Distribution of boundary-sensitive blinks








� An alternative proposal is given by Sandler (1999), who suggests that in Israeli Sign Language intonational phrases are separated by a change in head position and an across-the-board change in all facial articulations. This proposal will not be evaluated here. It is beyond the scope of this paper to find out exactly what phonetic correlates constitute an intonation phrase and what serve(s) as reliable boundary markers in sign language, but hopefully our evaluation of Wilbur’s proposal can be a possible step towards this goal. 


� Watnabe et al (1980) discover that blinks associated with saccades may be suppressed under difficult perception condition and this integration with information processing requirements indicates a level of control which is not merely reflexive. Stern et al therefore classify blinks associated with saccades as endogenous (i.e. involuntary periodic or spontaneous) rather than reflexive.


� In fact, other non-visual tasks with high attentional demands or require attention for a long period of time may also reduce the blinking rates. For example, mental arithmetic requires extreme concentration of the mind and therefore leads to a reduction of blink frequency. In contrast, the performance of a single, repetitive task for a long period of time may lead to an increase of blink rate due to boredom and fatigue (see Stern et al 1984 for a detailed review).


� To the best of my knowledge this is the only study on the potential relation of blinks and speech.


� Wilbur’s paper mentions that her blink corpus consists of a variety of data source such as normal conversation, storytelling, lectures, memorized scripts, etc.. Yet it seems to me that the data she uses for hypothesizing the relationship between blinks and intonation phrasing come from well-practised signing of prescribed stories. Her initial analysis of the timing of blinks in signing is based on segments from published videotapes, which I believe to be sign production with sufficient preplanning and rehearsals. In the second part of her analysis, the subjects are required to re-tell from memory three short prescribed stories at various speeds after enough practices. Her discussion on blinks does not include data collected in a naturalistic setting.


� As Wilbur (1994) notes in her article, voluntary blinks are usually longer than involuntary blinks according to the literature. This may be one of the reasons why she regards lexical blinks as voluntary. Yet whether voluntary blinks are necessarily longer than involuntary periodic blinks is subject to controversy. For example, Vander Werf et al (2003) found that voluntary blinks (275 +/-37 ms) are in fact shorter than involuntary periodic/spontaneous blinks (334 +/- 67ms). Hence, duration of a blink may not be a good way to distinguish voluntary from involuntary blinks. 





� Retention of a sign is of two types. Either the handshape of the sign is retained in space without further signing, or the non-dominant hand of a sign is retained while the signer continues to sign with the other hand. In the first situation, if a blink occurs within the retention period of a sign, I regard it as occurring after the sign. In the second situation, if a blink occurs within the retention of a sign held by the non-dominant hand but overlaps with the following sign produced by the dominant hand, it is classified as overlapping with the second sign.


� Three blinks from Signer A’s monologue data were not included here because they were produced when he scratched his nose and eyes. For the conservation data, I noted the duration of each conversation turn and calculated the total signing duration of each signer. I only included blinks produced when the signer was signing. Specifically, the blink right before each conversation turn started was not included. The blink after the end of a conversation turn is included only if it occurred while the arms were being lowered or right after the arms were lowered. 


� The preliminary evidence suggests that apart from individual differences, discourse types also have an effect on the overall blink rate. My observation suggests that due to the need to maintain eye contact with and beware of the response from the conversation partner, the blink rate is reduced significantly.


� Blinks produced voluntarily, resulting from hesitation or purely physiological reasons are not included here even if they meet Wilbur's boundary blink criterion. These blinks will be discussed in details in the following section. 


� Wilbur’s paper does not overtly state the possibility of parentheticals, sentence-initial temporal adverbials and sentence-initial connectives as independent intonational phrases. I include them here because according to Sandler (1999) parentheticals in ISL and other spoken languages do form independent intonational phrases. It is also a common observation that sentence-initial temporal adverbials and connectives such as ‘last year’, ‘in the past’, ‘besides’, ‘in addition’ in English form their own intonational phrases. Sandler also mentions that nonrestrictive relative clauses and right dislocated elements involve intonational phrasing. They are not listed here because these structures are not observed in the data. According to Wilbur, tags can form independent intonational phrases. In ASL, a tag phrase contains a copied item at the end of sentences and the item being copied may be the main clause subject pronoun copy, tense, an auxiliary or modal verb (Aarons et al 1992, 1995). Prosodically, a tag in ASL is separated from the rest of the sentence by a pause. In contrast, a copy not preceded by a pause is located in the head-final C position rather than in Tag Phrase (Petronio 1993). In the latter case, the copy would not form an intonationl phrase. In the HKSL data, copies of verbs, modals or other categories are observed. Since it is unclear how long the pause before the copy should be considered enough to distinguish a head final C copy from a tag copy, I decided to treat all sentence-final repetitions of words/phrases as occupying the C-head position in order not to overestimate the number of blinks at potential intonational phrase boundaries. The effect of this decision in the overall distribution of blinks will be discussed in Footnote12. See also footnote 17. 


� 23 blinks are observed before a word/phrase is repeated at the end of a sentence. Among them, 14 blinks meet the boundary definition of Wilbur. As mentioned in Footnote 11, they are not treated as tags in order not to overestimate the number of blinks at potential intonational phrase boundaries. However, if they were treated as tags, the number of blinks falling on potential intonational phrase boundaries would increase to 180, around 62.07% of the blinks which meet the boundary blink definition of Wilbur. In other words, the predictability of Wilbur’s 75% rule will be slightly improved. See also footnote 17.


�Note that in example (2) the verb APPLY is held briefly is space (indicated by ---->) for two video frames, which are equivalent to 80 ms. The blink occurs while the sign is being held.  


� Under two circumstances I regard a boundary between two signs as clear sentence boundaries: (1) there is a clear shift of subject (i.e. the following sentence involves a subject different from the previous one); (2) the following sentence involves a continuing subject but the meaning of the previous one is clearly completed.  


�In example 4, 'SIGN', as the last sign of the first sentence, lasts for 9 video frames (360 ms) and involves two cycles of alternate movements of the two hands. The blink occurs half through the second movement, coinciding with the 7th and 8th frame. The sign ends when the eyes reopen. In this example, the shift of subject after the blink suggests the beginning of another sentence. The blink is therefore very likely to serve a boundary marking function. Note also that there is no other blink in between the two sentences in this example to signal the existence of sentence boundary.


� It is not the case that signs involving contact close to the eyes always elicit a blink. Counter-examples can also be found in the data. My hunch is that the speed of signing is an important factor: the faster the movement, the more likely it is for the contact of hand near the eyes to elicit a blink. Another possible factor can be a lack of anticipation. It is observed that if a sign involving contact of the hand on the face near the eyes occurs twice in the same sentence, only the first occurrence elicits a blink. The situation for blinks induced by abrupt head movement is similar. In example (6), for instance, the sign ALL-BAD involved two horizontal movements of the arm. Both movements are produced with more or less the same speed and amplitude. Yet only the first movement induces a blink. These observations, however, are my speculations only and they are not yet proved statistically. 


�  If the repetitions of words and phrases are treated as tags, the number of boundary-sensitive blinks at potential intonational boundaries will be 267, which is 59.87% of the Type II blinks. See also footnote 11 and 12.


� Several items under ‘other grammatical boundaries/junctures’ need further explanation. The category ‘Before/after an adverbial within a VP’ includes 4 blinks between a temporal adverbial and the main verb, 3 between a verb and a manner adverb, 2 between an adjective and a modifying adverb, 1 between a verb and a locative, 1 between a manner adverb and a verb, and 1 before a locative which is the first sign in the predicate. 'Others' includes 2 blinks between a verb and a sentence-final HAVE, 2 before a sentence-final modal, 1 before a negated verb and 1 after the sign SUCH-AS. Sandwich structures refer to those sentences in which the verbs are signed twice with an argument, usually the object, inserted in between. Examples are ‘IX-1 ENTER  IVE  ENTER   UPSET’ (i.e. I was very upset when I entered IVE – Institute of Vocational Education.) and ‘IX-3  STUDY  AT-THE-SAME-LEVEL  HEARING  SAME  AT-THE-SAME-LEVEL’ (i.e. I hope the deaf people can study hard and achieve the same education level as the hearing people). Fourteen blinks are observed before/after a rhetorical question/wh-cleft in the data. Wilbur (1995) draws a clear distinction between rhetorical questions and wh-clefts in ASL on the basis of non-manual markings, prosodic, syntactic, semantic/pragmatic differences and their functions. Structures similar to rhetorical questions/wh-cleft are also identified in HKSL. For instance, ‘IX-1 USE WHAT, SIGN-LANGUAGE ONLY’ (i.e. What I used was sign language only). More research, however, is needed before a systematic distinction can be drawn between the two structures in HKSL. It is therefore decided that these two categories are grouped together under ‘other grammatical boundaries/structures’ in this current study. Yet one should be reminded of the different prosodic implication of wh-clefts and rhetorical questions. According to Wilbur (1995), in a wh-cleft structure the wh-clause and the following focus phase form a single prepositional unit and no other signs can be inserted before the focus phase. In a question/answer sequence, longer pauses, thinking behaviour, role shift, etc. are possible between the question and the answer. My interpretation of Wilbur’s analysis is that while the wh-clause and focus phase in a wh-cleft form a single intonational phrase, a rhetorical question and its following answer do not. In other words, the rhetorical question and the answer form two separate intonational phrases. In our HKSL data, 10 blinks are found after the wh-word of wh-clefts/rhetorical questions. If some of these wh-clefts/rhetorical questions turn out to be best analysed as rhetorical questions, then the number of blinks at the end of potential intonational phrase boundaries should be slightly raised. If all of the 10 blinks are analysed as occurring after rhetorical questions, the number of blinks at potential intonational phrase boundaries will become 254, amounting to 56.95% of the Type II blinks.     


� Type IV blinks, which are believed to be voluntarily produced, are not included in these figures because the general understanding is that blinks accompanying head movement and gaze changes are supposed to be involuntary. Blinks with head/eyeball movements will be classified as boundary-sensitive if they occur near the end of or after a sign. Only those blinks which do not meet the criteria of other types of blinks but are accompanied with head and eye movements are considered Type III blinks. 


� However, not all head movements or gaze changes occurring in the course of signing are accompanied by blinks. The reasons of this optionality of blinks in coordination with head movements or gaze changes remain to be discovered.


� The list for semantic contexts and lexical items related to Type IV blinks here is not meant to be exhaustive. These contexts and lexical items happen to be found in the data. I believe that more contexts or lexical items which may cause voluntary/lexically-related are yet to be discovered







