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Abstract 

The results of a preliminary analysis of feedback expressions in human-human interactions in Swedish are reported in this paper. The aim of this study is twofold: provide a categorization of feedback expressions based on contextual information and verify the hypothesis that some acoustic characteristics of feedback expressions can be regarded as cues to the interpretation of the function they carry out and the communicative intention they convey. 

Moreover since the material analysed consisted of video-recorded short dialogues, it was possible to make preliminary observation about visual feedback mechanisms.
Introduction 

Several studies of feedback strategies have been carried out in the past years, with different purposes, such as getting insight in the structures of human conversation and describing the different ways of producing feedback expressions (Clark & Schaefer 1989, Cerrato 1999) and recently to understand the strategies of communication between human and machines (Bell & Gustafson 2000).

Several definitions of feedback have been proposed and even if they differ somehow in their formulation, they all seem to agree on the fact that feedback strategies are used as a “cooperative” way of exchanging information about the efficiency of communication.

 Therefore we can distinguish between strategies for giving feedback and strategies for eliciting feedback. Beside this main distinction it is possible to give more fine-grained categories according to the specific functions carried out by feedback expressions, which are highly dependent on the context.

This paper examines feedback expressions in human-human interactions in Swedish and provides a categorization of them based on contextual information and on their acoustic characteristics. 

The hypothesis being tested is that some acoustic characteristics of feedback expressions can be regarded as cues to the interpretation of the function they carry out and the communicative intention they convey. This holds in spite of the individual variation and the high contextual dependency related to the interpretation of feedback intentions.

Moreover, since the analysed material consists of video-recorded short dialogues, preliminary observation on visual feedback expressions (i.e. gaze and facial expressions) are also reported. 
Material and Method

Video-recording of four real dialogues between four different customers (two women and two men) and a travel agent (always the same woman), were selected from The Spoken Language Corpus of the Linguistics Department of Gothenburg University (Allwod 1999).  They can be described as “information seeking” exchanges, where the customer asks the travel agent for information about time tables, visas, hotels and so on and the travel agent provides the information required.
Feedback strategies have been analysed with the support of Multitool package software, which simultaneously displays the video and the relative orthographic transcription of the dialogues (Allwood et al. 2002).

In order to be able to categorise feedback expressions it is necessary to take into account  contextual information. In this study feedback expressions are interpreted and categorised in terms of reactions to the previous communicative act. Thus an expression is categorised as feedback if its primary function serves one of the following purposes:

1. show continuation of contact: when the interlocutor wishes to show that s/he is willing and able to perceive the message and continue the interaction.

2. Acknowledge comprehension: when the interlocutor wishes to show that s/he is able to understand the message. Acknowledgement is here meant in the same sense proposed by Clark and Schaefer (1989) that is to describe a hierarchy of methods used by interlocutors to signal that a contribution has been understood well enough to allow the conversation to proceed. 

3. Express a point of view, when the interlocutor wishes to show her/his opinion by agreeing or disagreeing with what the speaker says and by expressing some emotion, like surprise and disappointment.

Positive and negative answers to yes/no questions are labelled as feedback expressions only if their main function serves one of the above mentioned purposes.

To these groups it is possible to add different subcategories based on the way in which feedback is expressed. For instance under the category of acknowledgement of comprehension (group 2) we could have the following subcategories:

· short expressions: monosyllabic morphemes like ja, nä; 

· repetition or reformulation of part or all of the speaker’s last  utterance

· gestures and facial expressions: like head nods, head shakes, shoulder shrugs, smiles, gaze, blinking.

By means of the software package Wavesurfer  (Sjölander & Beskow 2000) it has been possible to measure duration, intensity and pitch contour of some of the feedback expressions produced in the dialogues.

Results

Distribution of feedback expressions

Figure 1 reports the distribution of feedback expressions per dialogue and per participants to the dialogue (A: agent and C: customer). The number of feedback expressions is given in percentage to the number of total individual turns. For the agent also the expressions used to elicit feedback are reported. 

It is striking that the number of feedback expressions of the customers reaches more than 50% in all the dialogues. In particular in dialogue 2, which was the shortest of all (only 21 turns per interlocutor) 87% of the customer’s turns consisted of feedback expressions!
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Fig. 1 Distribution of feedback expressions per dialogue and interlocutor

Given the particular case of communicative event, it is mostly the customer that has the role of the listeners and the travel agent that has the role of the speaker. The agent has in fact, the right to maintain the turn until she supplies the information appropriate to the needs of the customer. As a consequence the agent produces longer turns, while the customers use a great number of turns just to produce short feedback expressions that show continuation of contact. 

However when the roles change and the customer gets the turn to formulate a request or to make a comment, the travel agent also gets the opportunity to give feedback. Otherwise the agent uses strategies to elicit feedback.  

The most common strategy adopted by the travel agent to elicit feedback is to ask an explicit verification question, like for instance: “did you say you wanted to travel on Monday?”
Another way consists of repeating or reformulating what the customer has said in her/his last turn, as in the following example:

A: how many of you are travelling?

C: we are two
A: you are two
C: yes

Categorization of feedback expressions

In figures 2 and 3 the feedback expressions produced respectively by the customers and the agent are grouped according to the 3 above-mentioned categories. The greatest number of feedback expressions belongs to group 1 and 2, namely those expressions produced to show continuation of contact and to acknowledge the comprehension of the message. The boundary between these two categories is very subtle: an expression used to acknowledge the reception of information implicitly serves also the function of showing continuation of contact. However the categorisation here proposed is based on the main function that these expressions carry out in the specific context in which they occur.

I will refer to these expressions as "minimal non-intrusive responses" since they occur on a turn of their own and do not seem to provide new information to the conversation, nor to express the points of view and the attitudinal behaviour of the interlocutors, they rather serve the purpose to assure the speaker that the information has been conveyed successfully.

These are mainly short expressions like:

· “{j}a” where the j is not pronounced, this can be translated with  yes,

·  nä, which could be translated as no
· the nasal sound transcribed with “m”.

For the customers these short expressions occur 90% of the times in a turn of their own, for the agent 80% of the times. 
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 Figure 2. Distribution of customers’ feedback expressions per categories.
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Figure 3 Distribution of agent’s feedback expressions per categories
The customers use more expressions to show continuation of contact (group 1) whereas the agent uses more expressions to acknowledge the comprehension of the message (group 2). It is easy to interpret this result in term of cooperation strategies: the customers show active listening when the agent gives them information and the agent acknowledges the understanding of the message when the customer request or give more information. To interpret these minimal non-intrusive responses is important to consider how the “polarity” of the preceding communicative acts affect their function (Allwood 1992). In the following example we can see that the function of the expression “nä” is to acknowledge the acceptation of the information, since the preceding statement has a negative polarity:

A: then I don’t know how the prices are going to be next year 

C: nä
Acoustical characteristics of feedback 

The "minimal non-intrusive responses” show the following acoustic characteristics: 

· a lower intensity (i.e. a lower volume, compared to the intensity of other utterances of the speaker); 

· an average duration of 290 msecs with a standard deviation within and across speakers not higher than 50 msecs; 

· a flat pitch contour. This characteristic flat contour might depend on the fact that they do not convey any particular attitudinal information. 

Being non-intrusive minimal response, one would expect that they should overlap with the turn of the “main” speaker. On the contrary they are systematically produced in appropriate points of the production of the main speaker, namely in correspondence with a short pause and mostly at the end of a grammatical clause. If overlap occurs, it is only partial, because the feedback expression starts always before the start of the main speaker’s production.

When speakers wish to convey a particular point of view with their feedback expressions they do not simply produce short expressions, but they tend to:

· produce reduplicated expressions, such as: mm, jaja, jaha, nähe and vary their contour 

· add a “reinforcing” expression like visst, précis, jusste.

When mm is produced with a falling-rising contour it shows a surprised attitude. The same attitude is conveyed by jasså and jaha as in the following example, where the costumer acknowledges the information of getting a paid stop-over in Paris with surpise:
A: you have to change flight in Paris and there is a stop-over, but you get that paid 

C: jaha!

When m and {j}a and nä are not produced on their own they show a longer duration and a rising pitch contour. Their average duration across speakers ranges from 450 to 650 msec. 
This result can be interpreted as follow:

· short duration and flat pitch contour manifest an active listening attitude and show that listeners do not wish to interrupt the speaker in order to take the turn;

· longer duration and rising pitch contour show an active listening attitude and the listeners’ intention to take the turn.

Some visual feedback expressions
There are great individual variations in the number and type of production of gestures and facial expressions related to feedback expressions, however it is evident that verbal feedback expressions are often accompanied by head movements (nods and shakes) and that these head movements are mostly produced if there is eye contact between the interlocutors.

Both interlocutors in fact, tend to produce more visual feedback expressions in response to visual contact or in response to a visual elicitation feedback. It seems like the interlocutors are influencing each other’s behaviour, which means that it is less likely that a visual feedback is produced in absence of a feedback elicitation signal. This observation is consistent with the results obtained by McClave (1999) analysing human interactions native speakers of American English. She noted that a high frequency of listeners’ verbal and nonverbal feedback expressions was produced in response to the speaker’s non-verbal request in the form of head nods. 

Conclusions
The aim of this study was to provide a categorization of feedback expressions based on some contextual information and verify the hypothesis that some acoustic characteristics of feedback expressions can be regarded as cues to the interpretation of their function and communicative intention. 

The results of the analysis show that the majority of feedback expressions consist of short monosyllabic expressions having the function of showing continuation of contact or/and acknowledging the comprehension of the message. Even if it is quite difficult to interpret the function of these short expressions without taking into account contextual information, it is possible to gain more insight into the relationship between their forms and functions by looking at their acoustical characteristics, in particular duration and pitch contour.

Further investigation on larger material is going to be carried out to verify these preliminary results and to describe in more details the relations between verbal and visual feedback expressions. The aim of the follow up studies will be to provide results that could be used in an effective way in the development of multi-modal dialogue systems.

Since feedback expressions have such an important role in communicative interactions and since both the interlocutors produce them in a high number, it is very important that speech-based interfaces and in particular multi-modal dialogue system displaying conversational agents, should be able both to recognize users’ feedback expressions and to produce them. 
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		dial 4 dataproblem		26		8		8				this dialogue is not really information seeking, since there are problem with the computer conncetion

		dial 5 ryan air		128		71		47

				turns per interlocutor		C feedback		A giving feedback		A eliciting feedback

		dial 1		47		30		11		2						numerofeedback  per 100 diviso il numero tot turni

		dial 2		23		20		9		2

		dial 3		100		51		20		8

		dial 4		128		71		41		6

				298		172		81		18

				C feedback		A giving feedback		A eliciting feedback

		dial 1		64%		22%		4%

		dial 2		87%		39%		8%

		dial 3		51%		20%		8%

		dial 4		55%		32%		5%

				102

				42

				220

				52

				C nods		A nods		c shakes		a shakes

		dial 1		7		10		8		3

		dial 2		5		4		1		3

		dial 3		2		2		1		1

		dial 4		9		24		2		5

		costumer categories

				Tot feedback		continuation		aknowledgement		other

		dial 1		30		17		7		6

		dial 2		20		12		6		2

		dial 3		51		26		13		12

		dial 4		71		35		20		16

		total		172		90		46		36

						continuation		aknowledgement		point of view

		costumer %		dial 1		57%		23%		20%

				dial 2		60%		30%		10%

				dial 3		51%		25%		23%

				dial 4		49%		28%		23%

		agent categories

				tot feedback		continuation		acknowledgement		other

		dial 1		13		5		4		2

		dial 2		11		4		7

		dial 3		28		10		15		3

		dial 4		47		11		17		19

		agent categories		99		30		43		22

		agent%				continuation		acknowledgement		point of view		elicit

		dial 1		dial 1		38%		31%		30%		1%		100%

		dial 2		dial 2		35%		57%				8%		100%

		dial 3		dial 3		36%		44%		12%		8%		100%

		dial 4		dial 4		23%		36%		36%		5%		100%

		duration

		dial 2		C m		C a		TA m		Ta a

				300		285		430		310

				205		220

				270		285

				245		160

				330		200

				320		200

				370		245

				220		227.8571428571

				250		46.624130274

				220

				235

				270

		av		269.5833333333

		stdev		50.8767822262

										Ta a

		Fp23		ja		mm		nähe

		60 turni		680		790		780

		22 feedback		450		620		620

				630		615		480

				586.6666666667		890		500

						470		850

						440		790

						425		800

						540		980

						650		680

						575.7142857143		720

				av		163.0037977939		155.277529318

				std

								nää

						mm		405

		Fp7		ja		380		310

		106 turni		330				480

		30 feedback		420				420

				360				405

				340				330

				270				380

				300				390

				470				57.0818126318

				395

				420

				375

				320

				363.6363636364

				59.3334184541

		Svante		jaha		mm		nä

		20 turni		370		330		330

		12 feedback		370		420

				290		375

				360

				347.5

		Fp20

		43 turni (solo una parte)

		7 feedback

				total turns		U feedback

		dial 1 fp23		60		22

		dial 2 fp7		106		30

		dial 3 svante		20		12

		dial 4 fp 20		43		7

				229		71

		%		U feedback

		dial 1		37%

		dial 2		28%

		dial 3		60%

		dial 4		16%

		costumer categories

				Tot  C feedback		C continuation		C aknowledgement		C other

		tot turn 298		172		90		43		39

				Tot A feedback 106

		users categories		Toc U feedback

		tot turn 229		71

		% tot  feedback		Users		Costumers		Agent

				31%		57%		36%

		feedback per category

		costumer categories

		C continuation		C aknowledgement		C other

		52%		25%		23%

		user categories

		U continuation		U aknowledgement		U other

		0%		95%		5%

		A continuation		A knowledgement		A other

		28%		41%		21%

				Users		Costumers		Agent

		Continuation		0		52%		28%

		Aknowledgement		95%		25%		41%

		Point of view		5%		23%		31%

				Users		Costumers		Agent

		Continuation		0		52		28

		Aknowledgement		95		25		41

		Points of view		5		23		31
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