
1

������� ��	
���� �
�
���
��
������������
� ��� ��	� �� ��� �

���
	 ������������� ��	��������� 

����
�

��������	
��
��
�	
�������

������	��� � ���
����	����

��	��
��	��
��
����
������
����	
����
��
��
�

http://www.di.uniba.it/intint/

��	��
��	��
��
���� �	

���	��	
����	
����
!
���"	�

http://www.informatik.uni-erlangen.de/



2

� �
�� ���� �� � 
�
������� ��������� ��� ����
� ������� �����	
 � �� ��	� � ���
������ �
���

�  �� ! �� "�
��
��
 �  �� � �����	
#

� �������������� �����
�������
� �
�����
����������������

$
%���&
���&� �����&
��'((()
� �
�������*�����	

$������
'�
	�������'((()
� �
����
%�
�������� ��	�������������
�������

$����
���
���
	'�����
���	&��
'����
�+��'����� ���
��
�
� 
������������'((()

Social attitude needs to be recognized;
interaction needs to be adapted accordingly
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Sence of intimacy (use of a 
common jargon)

Attempt to establish a common 
ground 

Humour 

Benevolent/polemic attitude 
towards the system failures

Interest to protract or close
interaction
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We study ‘Almost Naturalistic’ Dialogs
collected With Wizard of Oz Studies
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23 to 30 years
students in Humanities vs Computer Science
equidistributed by gender
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In speech-based interaction:
- higher level of involvement
- lower level of initiative
- higher level of social attitude

keyboard speech

Av.evaluation (of message and character) 3.0 3.0

Av. n of moves per dialog 23.9 (9-60) 31 (14-55)

Av. move length per dialog (in characters) 48.5 (29-95) 80 (17-276)

% n. of questions per dialog 23.430.5

30.5 46.8% of social moves
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• personality traits
‘Big Five’ traits in weblog texts: Gill and Oberlander. 2003;

• valence: 
in spoken tutoring dialogs: Litman and Forbes-Ridley, 2003;
in call center dialogs: Lee et al, 2003;

• individual emotions: 
anger, fear, relief, sadness in call center dialogs: Devillers and Vidrascu, 2006; 
annoyance and frustration in telephone dialogs: Ang e al, 2002

• emotional states / Interpersonal relations:
call center dialogs and Wizard of Oz children-robot dialogs: Batliner et al, 2003/05
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Steps In The Definition Of A User Model
• Define a markup language
• Label the corpus (3 raters)
• Evaluate the markup language
• Define, build and evaluate a parser
• Define and build a speech analyzer
• Define a user dynamic user modeling method
• Learn the user model from the annotated corpus
• Build a user modeling module
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linguistic acoustic
negative comments negative comment
joke, humor joke
talks about self -
questions about the agent -
familiar style -

- laughter
- apologize
- doubt
- I'm  thinking
- encouragement

positive comments positive comments
agreement
friendly intonation

friendly self introduction -
friendly farewell -
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.76Neutral (nessuna label indicata)

.91I’m thinking

.98Humour and Irony

.94Negative comments

.93Doubt

.99Apologizing

.97Encouragement

.83Friendly Intonation

.96Agreement

.99Positive comments

.93

.98Smiling/Laughters

Speech corpus

.84Humor and Irony

.93Friendly farewell

.86Negative comments

.82Positive comments

.70Question about the agent

.73Talks about self

.33Familiar style

.80

.98Friendly self-introduction

Text corpus

Avg. agreementInter.-rater agreementSigns of social attitudeMarkup language



� �=
� ��%����
� , 
��� ������! �&
��
���� 
��������


A: Are you attracted by sweets? (agent move)

U: Enough. I like both preparing and eating them (move to annotate)

signs:  talks about self

A: What do you think of a good dish of spaghetti?      (agent move)

U: A good dish of spaghetti is tempting and would be OK now!            (move to annotate)

signs:  familiar style

A: Hi, my name is Valentina and I’m here to suggest you how to improve your diet. 
(agent move)

U: Hi Valentina, my name is Carlo and I’m very happy to interact with you
(move to annotate)

signs:  friendly self-introduction
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Sense of intimacy
friendly intonation (SPImma,SPMarino, NiceEyesMarino)

encouragement, 
agreement, (IKnowM, URightM, WeAgree)

apologizing (SorryM)

Humour 
smiling (Imma, MensSana)

Benevolent/polemic attitude towards the system failures
favourable/negative intonation      (PosComm, negComm7, NegComm17)

‘canonical’ pronunciation or reducing speech, to favour system 
understanding of the subject utterance

+ signs of reflection (I’m thinking, doubt) (ThinkI, ThinkM)
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We denote:
*   with S, a set of signs of social attitude: S  = {s1, s2,… si,… sn}
*   ∀j, with Cj a set of semantic categories of word sequences which are   

‘salient’ for sj:  Cj = {cj
1, cj

2,… cj
j,… cj

m}
(with (C1 ∩ … ∩ Cj ∩ … ∩ Cn  ≠ Nil)  and (C1 ∪ … ∪ Cj ∪ … ∪ Cn  = C)).

Given: 
*   a prior probability P(si) for the sign si and
*   ∀j, a probability P(V(Cj)) for the combination V(Cj) of values of  

elements in Cj (each value being = T/F)
*   a probability P(V(Cj)) | si ) for the combination V(Cj) of values of      

elements in Cj in text strings displaying the sign si, 
and given

*   a result of lexical analysis of the user move mh , as a set of values for all 
elements in C,

Compute, ∀j, the probability of sign si as:
P(si | V(Cj)) = P(V(Cj)) | si ) * P(si ) / P(V(Cj)
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Greetings: good morning, nice to meet you, …

Self Introduction: my name is, I am, … ��������
� ��	�������
�����

Ciao: ciao,cia'

Farewell: good bye, see you soon, … ��������
����� ���

Thanking: thanks, thank you,…

Generic Neg Comments: you scare me, you depress me, stop please!,…
Expr of Disagreement: no, but, what’s bad?, I don’t agree, …
Neg Evaluation Of Message: it’s too much, it’s not enough, …

Neg Evaluation Of Agent’s Politeness: you are rude, … � �������
��� � ����

Neg Evaluation Of Agent’s Competence:
you don’t know, you are not able to, you are narrow-minded, …

Negative Eval Of Agent’s Repetitivity: you repeat the same things, 
you already told that,…

Negative Eval Of Agent’s Understanding Ability: you did not understand, 
you don’t understand, …
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Sign (different cut-off values for the probabilities of the various signs)
Sensitivity Specificity Accuracy

Friendly SelfIntro 1.00 .96 .96

Friendly Farewell .88 .94 .94

Questions Ab Ag .92 .86 .87

Talks About Self .84 .83 .84

Positive Comm .80 .88 .96

Negative Comm .73 .93 .91

Familiar Style .41 .79 .70
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threshold 0,10 0,15 0,40 0,30 0,20 0,65 0,25 <0,4

FrSelfInt 1,00 0,86 0,43 0,00 0,00 0,00 0,00 0,00

FrFarew 0,50 0,88 0,00 0,06 0,00 0,00 0,63 0,13

TalksAbS 0,00 0,01 0,84 0,01 0,09 0,03 0,16 0,13

QuesAgt 0,00 0,00 0,08 0,92 0,08 0,00 0,12 0,04

NegCom 0,00 0,05 0,32 0,41 0,73 0,00 0,14 0,18

PosCom 0,00 0,20 0,25 0,25 0,00 0,80 0,35 0,00

FamStyle 0,00 0,00 0,13 0,04 0,00 0,04 0,41 0,48
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75.98.46.01.24.83.6Negative

9.866.85.92.812.32.3Neutral

7.59.078.2.84.5.0Thinking

2.47.1.083.34.82.4Agreement

7.617.82.53.467.8.8Friendly

9.39.32.37.0.072.1Laughter
% 

NegativeNeutralThinkingAgreementFriendlyLaughter
(a)  Original
correctly classified 

cases = 70.9%

Predicted Group Membership (chance level of correct classification 
16.7%)affect
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• test set = training set: accuracy of  70.9%
• Loo-cross validation: accuracy of  37.3%

Why such a big gap?
• We have to further investigate the reasons
• Probable problems due to very unequal

distribution of labels among speakers (speaker-
specific)
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A dynamic bayesian network:

• ‘Observable’ variables are the ‘stable’ user characteristics, 
the results of language and speech analysis and the previous 
agent move. 

• ‘Hidden’ variables are the signs of social attitude and the social 
attitude itself (this is a ‘dynamic, monitored variable’)

We learned a first version of the model 
from the text-based corpus of dialogs

(with the K2 algorithm, by Cooper and Herskovitz)
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Initial social attitude
(Satt)

is a function of 
stable user features

�: � ��
�;

The value of Satt at �:
is updated with

results of user move
analysis at (t0, t1) and
knowledge of context

�9

Previous evidence is
retracted. 

Satt is updated again with
context and 

results at (t1, t2)
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Sensitivity: from .78 to .83
Specificity: from .68 to .74
Best %CCC: 75 %

Best %CCC: 79 %
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• At the beginning of interaction, the model is initialized by
introducing evidence about stable user characteristics;

• after every user move, results of parsing and of acoustic
analysis are introduced and propagated in the network, 
with evidence about the previous agent move (context);

• the new values of the signs of ‘social attitude’ are read
and contribute to formulate the short-term agent behavior
(next agent move);

• the new value of ‘social attitude’ (dynamic variable) is
read and contributes to the planning of the long-term
agent behavior.



25

� � �%����
 ������
W1: Hi, my name is Valentina. I’m here to suggest you how to improve 
your diet. Do you want to talk about your eating habits?
S1: Yes
W2: Do you like eating?
S2: Reasonably

W3: What would you think of a good dish of spaghetti?
S3: A good dish of spaghetti is tempting and would be OK now!  (fam. style)

W4: I agree! Do you think that your diet is correct or would you like to 
change it?
S4: I think I would need a more regular regimen. (talks about self)

W5: Good, let’s try to do something then. Did you ever think to change your 
diet?
S5: Yes, sometimes I did it and got very good results. Now, either because 
of my laziness or my stressing rythms I can’t lay myself into more regular 
habits. (talks about self)
W6: You seem to be in a more positive attitude now. Do you believe your 
weight is correct or would you like to change it in any way?
S6: Unfortunately it is not ideal. I would like to change it and come back to 
my weight of a few years ago. (talks about self)

?

?

?

?

?

?

;:

P(SocialAttitude)

?
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• To repeat analysis on a larger corpus, in order to reduce 
the problem of sparse data (with Uni-Erlangen);

• To test the level of complementarity between linguistic 
and acoustic analysis on signs that may be analyzed with
the two methods (with UNI-Erlangen);

• To revise the user model (DBN) so as to enable 
introducing and propagating ‘soft’ rather than ‘hard’ 
evidence (results of probabilistic parsing and classification
of acoustic features);

• To investigate the possibility of connecting our
probabilistic parser to WordNet, so as to increase corpus-
independence of linguistic analysis (with ITC-IRST, in the 
scope of WP8).


