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Social Signal Processing: What aretherelevant variables? And in what ways do
they relate?

Anonymous ACII2009 submission

Abstract

Previous frameworks that describe the processing of
social signals and behaviour have isolated a few
important variables to the exclusion of others. Here, we
attempt to provide a broad overview of the relevant
variables and explain what they signify. To fully
comprehend their significance, a proper understanding
of how the variables relate is necessary. Variables
interact not only on an intrapersonal level but also on
an interpersonal level. It is also recognised explicitly
that a comprehensive framework needs to embrace the
role of context and individual differencesin personality
and culture.

1. Introduction

A landmark review of psychology concluded that,

after a century of research, it had reached thgestd
trying systematically to identify the relevant \adyies
[1]. It was not a nihilistic conclusion. The poimas that
a great deal of effort had been expended discay izt
the relevant variables were not obvious.

human interactions. These discipline-specific medeé

generally led by a methodology which lends itself t
exploring some of the relevant variables and
relationships involved in human social behaviount b

not all. Hence they tend to highlight one or twpexds
of social behaviour and social cognition, and glogsr
other relevant aspects. A key challenge for Scgigihal
Processing is to incorporate their different stthagnto
a comprehensive framework.

Experimental psychologists have focused primanily o
how humans display and perceive cues during

interactions, particularly but not only cues to ¢iowal,

and with particular emphasis on the face. Semirmakw
by Paul Ekman proposed 6 basic emotions (i.e.
happiness, sadness, anger, fear, disgust, andiss)rpr
each of which has a corresponding and universalfac
expressions [2, 3]. That has generated a largg bbd
work on how humans can accurately detect emotional
states by picking up on facial cues commonly asdedi

with the basic emotions (e.g. a dropped jaw withxed
lips and raised eyebrows associated with surpfisé][

From there, research has diverged into topics ftioen

ability of individuals with psychological disorde(s.g.

Social Signal Processing should not need to spend autism [6], schizophrenia [7]) to identify emotidna
century reaching the same stage, because severalxpressions, to sex differences [8], to developaient

disciplines — including psychology — have worked to pathways [9].
identify relevant variables. However, because the measurement, from physiology to eye-tracking,

Methods that promise objective

have

literature is large and diverse, it is easy to tdrif been eagerly embraced.

unintentionally into assuming that the variableg ar

obvious. The aim of this paper is to offer the egirey
computational discipline of Social Signal Procegsin
structured overview which helps to offset that t&mz,
and highlights some potentially relevant variables.

It is obviously not possible to review all thatkisown

about social signal processing in a short papet.iBu

seems possible to provide a broad layout of thevesit
literatures, and that is what the paper aims to do.

2. Alternative frameworks & models

detect, interpret, and classify social cues,

during social interactions. This leads to the psapmf

often discipline-specific models and frameworksttha
explain and represent the processes involved inahum

Psycholinguists, not surprisingly, have focused on
making explicit the structure implicit in dialogu&ome
ideas, such as the pragmatic analyses associated wi
Grice and his colleagues, have become very wellvkno

Others, particularly the analyses that deal expligiith

exchanges between two parties, are less familiar. F
example, it is widely accepted that conversatiotsup
on two tracks [10]. The first and main track resanats
the dialogue dedicated to the exchange of infoomati

between the individuals. The second track reptedbr
dialogue dedicated to the clarification and grongdof

. . . . . the main track’s information to ensure that all
Social behaviour, interactions, and cues interest.

researchers from a variety of fields and discigine

Research has often focused on determining how heiman
and
consequently how this information affects behaviour

individuals involved in the conversation understamad

agree on what is being discussed. For examplehean t
following conversation about the Harry Potter mayie

both tracks are being used.
-l can’t wait to see the next Harry Potter movie.

-Me too. But it will be so sad to see Dumbledore

die
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-True, but I'm sure Michael Gambon will be 3.1.Broad categoriesof variables 250
brilliant in the scene. - 251
-Who's Michael Gambon? 3.1.1 Verbal characteristics. 252

As suggested by linguists, information transmitréx
spoken language needs to be part of a comprehensive
framework to understand social interactions. Nudy ds 254
the content of the exchange important, individuzds 255
also gather information based on the sentencetstajc 256
vocabulary, and purpose of the statements (e.d- sel 257
disclosure, question, and request)[12, 13]. Asipresly 258
discussed, dialogue can have more than one purfmse, 299
example, to exchange information and to clarify 260
isunderstandings. 261
Additionally, voice tone is also perceived by human 262
and interpreted for information not provided in the 263
verbal content [14]. Voice tone plays an essentil@ in 264
projecting and determining sarcasm or sincerity, 265
nervousness or confidence, and approval or disguist, 2gg
name a few. Lack of voice tone that has made coenput 957
mediated communication more likely to lead to g
misunderstandings. When emailing and instant 269
messaging first became popular, individuals did not 270
| know how to properly project or interpret tone (e.g 271

sarcasm) from the written exchange [15]. To heiip w

-The actor who plays Dumbledore.

The first three lines are part of main track ag pér
the original exchange of information. The last tines
are classified as the second track because theg ser
clarify information given in the track 1 exchang&his
is one example of a range of models that aim to
characterise the structure of dialogue.

Sociolinguists, in contrast, have focussed on thg w
speech encodes information about the social dftitia
and relationships between speakers. Features sich 4"
dialect and lexical selection play important, andtey
complex roles here.

Anthropologists like linguists rely heavily, bubin
solely on verbal exchange when developing models.
They have proposed that there are universals gukge
that influence the foundation of social interactiorOne
of the best known examples is Brown and Levinson'’s
model of politeness [11]. An assumption of thisdeio
is that all individuals (regardless of culture anguage
spoken) enter social interactions with the mutual

253

understanding that both parties want to protectr the X . e 272
‘face’ and avoid harming the other person’s ‘facEace :[hat, emotlcons, and net lingo (e.g. writing ‘lab $|gn!fy 273
is defined as each individual's public self-imagkich laugh out loud to project humorous tone) havesanito 274
they do not want compromised by humiliation or inject tone into written exchanges. 275
embarrassment. Brown and Levinson further . i 276
distinguished between positive and negative facietwh 312 . Facial _character|st|_cs. 277
represent desires. Positive face represents gieeder Facial emotlon_ expression research_ has demqnstrated

approval by others, whereas negative face is tisirede tha_t adults are_falrly accurate at detecting aqunfylng_ 278
for freedom of action. According to the model, adiult facu_’;\I expre5_3|0ns[l_6, _17]' M.UCh of the_ qurmaﬂon 279
individuals know that they have these desires araivk available during soma_l interactions regarding eaml 280
that everyone else also has the same desire states comes from facial expressions and not freral gg;

content.

Consequently, individuals employ politeness stiateg
which are proposed to be universal, to minimizarthe
own face threat and any face threat towards a perso

It is important not to take a narrow view of facial 283
signals, dominated by the mouth and the eyebrows. | 284

they are interacting with. particular, the eyes have been id_entified as emali 985

One of the factors that distinguishes different feature_f(_)r conveying not only emotl(_)nal stateg,ajso 286
approaches is that they are associated with differe GEt€rmining intent [18]. Some functions are inhégen — 5g7
applications. From that point of view, Social Signa interpersonal, such as establishing joint attenviareye 288

gaze [19]. Joint attention refers to when a minimoim 289
two individuals are discussing or are focused oa th 290
same event, object, or person. For example, ifiJoh

Processing is a discipline whose applications awey v
different from, for instance, language teaching, or

psychological therapy. Hence it is appropriate tiat ) i : 291
should attempt to develop its own framework. make; a fIattermg comr_nent_ about_ a th_|rd part_y .WEhO 292
standing near him to his friend Bill. Bill can idén 203

. ho John is talki bout by tracking John’
3. Towards a comprehensive framework WO ot 15 1aling anot by fracdng ~ONN'S SYEGa  — oqy

and can tend provide his own opinion about the

To achieve a framework that suits Social Signal individual. John does not have to specificalljtestaho 295
processing, a new model should strive to incorgorat he is talking about, his eye gaze provides that 296
lessons from all the approaches outlined aboveat Th information. Channels of that kind are complex, but 297

cannot be done simply by adding together ideas fr@n  would pose real difficulties for an artificial sgst that 298
various disciplines: the result would be an amogsho could not use them. 299
mass. To avoid that, a framework is needed that is

capable of giving the relevant pieces a meaningade. 3.1.3  Body characteristics.

A first step towards that is to enumerate all thlevant In addition to the face, the body provides other

elements — the potentially relevant signals, aedhings relevant signals. Body posture (e.g. standinggttaip,
they may signify; and then to consider the waywlich being slouched over, arms crossed) are useful Isocia
the elements may relate.
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signals that have inspired the idea of body languag [25]. For example, siblings can transmit more 350
[20]. Physical gestures also contribute to therimition information with a look or one word than strangeas 351
conveyed by the body. Many gestures can easily bewith an entire conversation. Less effort is algpezted 352
identified and interpreted during social interacide.g. from people who are close compared to those who are 353
hand waving to say hello), which can indicate jpoléss, unfamiliar with one another. For example, fewer 354
friendliness, aggression, and so on. Furthermthre,  strategies need to be employed when making a reqties 355

physical distance between both individuals canaign a friend than of a stranger. 356
intent. For example, if a woman stands in very elos 357
proximity to a man, it could indicate attractiof.the 3.1.7 High order characteristics 358
woman keeps a noticeable distance between herhand t  In addition to the variables already described tlaero 359
man, it could suggest that she is not interestetisn  set of characteristics must be considered. Higrerord 360
advances [21]. characteristics, however, do not represent distinct
variables, but instead refer to the quality of thiber 361
3.1.4 Physiological characteristics. variable sets. One such quality is the intensitythef 362
Physiological  reactions can provide useful signals and behaviour. The forcefulness of a gesbur 363

information social and emotional information [22]. the intensity of a facial expression can provide 364
Some physiological reactions are undetectable witho additional information beyond the signal or behavio 365

the aid of machines. For example, during a contiersa  itself. Another quality to consider is repetitiveseor 366
detecting someone’s frontal EEG patterns is nosiptes habits. If an individual always speaks quickly ¢twdhes 367
unless they have electrodes on their head. Howevereasily and frequently, these signals consequeptipime 368
other physiological reactions are not only notideabut less useful as social signals. 369
important social signals. For example, blushingkihg 370
rate, and sweating are signals that are detectide 3.2. What variables may signify 371
indicate many different states including being ey . ) ) 372
aroused, or embarrassed. Identifying the variables is one of two paralleska. 373
The second is to establish what the variables may 574
3.1.5  Other physical characteristics. signify. ) ) _ i 375
There are other physical characteristics that can The_ most obwo_u_s is that the signals or behav_lcner a 376
influence social behaviour and provide useful cugke providing an explicit message that one personyisgr 377
most salient of these are sex characteristics.d&eran to convey tp Fhe other. _Th"?‘t is the r_1atura| waghtok 378
usually be correctly identified based on observable about Ilngwstlc_ corr_1m_un|cat|on, "?‘nd_'t transfersrany
physical characteristics. For example, short lzalreard, kmdg of non-llngws_tlc cqmmunl_cat_lc_)n too. However, 379
that is only one possible kind of significance. 380

an Adam’s apple, and a flat chest are clear indicat . L I 381
that the person is a man. These cues will influghee A second kind of communicative significance

interpretation and the production of social behawnio involv_es implicit meanings _WhiCh the person may not 382
For example, a man is more likely to make emotional c_onscmusly be tr_ylng o prPJe_Ct- A clear exampxl_e_hat 383
self-disclosures to a woman rather than other 2ah [ signs and behaviours can indicate the person’sitregn 384

Height and especially weight [24] are also social and affective states. Fpr _example,_ facial expre_gsmre 385
signals that can convey, but not always accuragely usuall_y presumed to signify affective states. Al_lagl 386
useful information about the other person. A mapigh ~ [C€ iS supposed to represent a happy affective.sta 387
physically fit is more likely to be asked questiaout ~ VOt€, though, that there are other interpretatiena 388
how to get involved with the local sports team tla@an smile may be more analogous to a speech act. 389
man who is overweight. A related set of_ p055|b|llt_|es, with strong links t 390

Apparent age (what age a person physically appearsPh”OSOphy and Al, is that variables may servedonvey 391

a person’s beliefs, desires, intentions, and dgfu

and chronological age both come into play. Apparen . . 392
age is a social signal that the other person magctle These may be conveyed in part or in whole by laggua 393
and consequently affect their behaviour. One’s but many systems can contrlbute. 394
chronological age will influence the person's own Maqy signals and_ behav!our can also be used to 95
behaviour and interpretation of the other person’s e_stabllsh or alter social relathnshlps. _For examine . 306
signals. A 60 year old man and a 20 year old may m signals could _b_e used to project dommanc_e, aughori 207
have different criteria for determining what is ignal respect, or a_lff|n_|ty. These signals and beha_mm_mke a.
that indicates politeness. major contribution to successfully engaging in abci 398
interactions with others. 399

31.6 Reational characteristics. More abstract analyses have_ been developed, and
Social interactions are influenced by the famitiari have a great deal to offer the field. There havenbe

and the nature of the relationship between two lgeop sophisticated attempts_ to qpera’;ionalise the f?a“’f‘m
Fewer cues and more subtle social signals can pddoal of a communication, invoking both proximal and

detected by two people who have a close relatipnshi distal explanations. Theories in ethology implytitheere
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tend to be strong evolutionary pressures towardswhich is the perception and interpretation of thymals

manipulation in social signals [26]. In contrast in

and behaviours.

theories concerning the evolution of human language These integrative qualities of the variables have
there have been attempts to explain how cooperativemportant practical ramifications. In a worst case

goals can lead to cooperative social signals [3B], 2
More proximal intentions are perhaps easier to
incorporate within a framework by acknowledgingttha
signallers have goals even if it is as straightodvas a
desire to sustain an interaction.

The options at this level are harder to articulate
simply than the options for signals. However, itiear
that Social Signal processing has a great dealato g
from systematic work on the problem.

3.3. Relationships among variables

3.3.1 Isolated vs Combined Intrapersonal Effects.

A common paradigm in older research is to focugon
few selected variables and provide an explanation o
how they convey information, how they are interpdet
and ultimately how they influence social behaviolihe
resulting models focus on the isolated contribgioha
variable. However, those isolated contributiores @mly
simplified pieces of the overarching model. To canep
the framework to the English language, each vagiabl
like a letter. On its own, the contribution of edelter
(or variable) to the English language is minimaheT
power of the system derives from the way letters loa
combined to form words and sentences. Similarlghea
variable (or category of variable) is importantf bat to
the exclusion of the others. To properly model how
humans perceive and produce social behaviour, efich
the variables must be accounted for, individualhd a
interactively.

During communicative episodes, individuals do not
isolate only one variable or category. Instead,
information is gathered from all available socigngls
and is processed, analysed, and interpreted. Fo

scenario a signal may be embedded in a minimal
increase in intensity of lots of variables. Thisamg each

of these variables would need to be assessedghal $s

to be detected. The reality for research projedth w
limited resources is a selection of a set of véemlhas

to be made, usually guided by practical or hisadrand
discipline related contingencies. As a consequémner
may be certain signals that may not be detectable
without a broad and inclusive set of variables.

3.3.2  Bidirectional Interpersonal Effects.

To complicate matters further, the bidirectional
influence between the individuals engaged in theaso
interaction must be addressed by the model. Whike o
person is detecting and interpreting the sociahad®gy
conveyed by the other person, their own socialagn
are also being detected and interpreted. Socialakig
emitted are constantly being modified based onethes
interpretations. The social signals and behaviofir o
Person A is influenced by the interpretations of th
social signals of Person B, and vice versa [29, 30]is
influence continues back and forth simultaneously
throughout the communicative episode. Consequestly
comprehensive model must take into account all the
potential social signals of Person A, their intérec
relationships, the social signals of Person B, rthei
interactive relationships, and the interactivetieteships
between Person A's and Person B’s social signaith W
the addition of further people to an interactiorgajer
sets of social signals and interactive relationstipve
to be accounted for by a model.

The interdependence of the Person A and Person B'’s
signals and behaviours not only influence the cphed
rmapping, but also the statistical analysis of the

example, when having a conversation, nobody focuseg s mework. The analysis of these interacting vdeiab

only on the other person’s facial expression bezdhst
information could be misleading. If the other perss
smiling, it could indicate that they are happy. Buhat
smile is combined with blushing, stuttering, andigg
at their feet, the person is most likely not hapall,
but is trying to mask embarrassment. To properly
understand the significance of the variables, aqyer
cannot simply rely on another person’s facial egpi@n,
but must also attend to all the relevant signadtuating
the verbal information, the body posture, physiaab
reactions and so forth. All of these signals adividual
and collective cues that humans attend to and psoce

A comprehensive computation model would need to
address the complexity of the relationship betwten
variables. Additionally, the variables do not aiteract
on the same level. Some variables function as @akig
and others primarily function as behaviours. Sigraaid
behaviours interact to influence the conceptuakllev

can be challenging with traditional experimental
statistical techniques, and therefore is not apjpatgfor
the analysis of dyadic communication. Instead, othe
types of statistics (e.g. multilevel modeling) mumst
applied [29, 30].

Furthermore, a proper model needs to incorpotege t
ability to attend, perceive, and interpret multirabd
signals. Communication is not solely auditory, it
solely visual, there are tactile and even olfactory
elements. The signals available during communinatio
cross over and interact between modalities.
Consequently, the model must account for multimodal
perception and attention. Fortunately, multimodal
perception and attention is a growing area of mefea

3.3.3 Logical relationships

It is tempting to assume that the logical naturéhef
relationships among variables is a simple condtienif
sign S, then condition C. However, much more comple
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types of relationship are common, if not the norm. 3.43  Stuation. 550
Relationships often abductive (i.e. the best exgtian
for sign S is that condition C is present) or cdlable
(i.e. new evidence shows that my inference abaut Si
was wrong). These may hold even if S is a compfex o interview compared to being in a cinema. 554

signs rather than one in isolation.

3.34  Computing relationships.

Running through the discussion of relationships: is

standard computational issue. It

is standard tdrasn

two approaches to constructing an internal
representation of a relationship, conceptually-emiand
statistically driven. Conceptually-driven modelse ar

based on theoretically proposed structures andaccuracy in the categorisation of emotions [31,. 32]

This relates to the purpose of the communicative 551
episode instead of its setting. For example, $ocia 552
signals and behaviour will be different during & jo 553

555
3.4.4  Person by Context Interactions. 556

Individual and cultural differences  affect 557
communicative episodes in two important ways. thirs 558
an individual's ability to accurately detect andeipret 559
social signals is influenced by their personalityl aheir

culture. For example, research has shown thatiohoy gg?
differences in personality can influence children’s 562

relationships. These models have traditionallynbee Furthermore, individual and cultural differencesll wi 963
fragile.  Statistically-driven models involve moslel
derived via machine learning by developing stafti

relationships between the structures. These tenbeto
more robust, but at the expense of conceptualwhereas his non-shy peer is less likely to do 8}.[3 567
significance, and hence of generalisability. Itnist

obvious how Social Signal Processing should regjzed
two options. Some of the disciplines on which iaws

are deeply sceptical of statistically-driven anegysfor
non-trivial reasons. However, there are obvioustxal

reasons to use them in many applications.

3.4, Context of communication
34.1 Medium.

A framework that includes and models the
relationships between all the possible variabledado

be flexible. Some modalities and ~ corresponding om 4 reduction in visual social signals 979

variables may not be available during every
communicative episode. The medium is a strong
determinant of which modalities are present. face-
to-face conversation, all modalities are usuallgilable.

influence the social signals and behaviour emitigch 564
person. For example, an extremely shy person will 565
produce signals of discomfort during social intéicats, 566

The effects of individual and cultural differenca® 568
also highly dependent on the setting and situatiés. 569

proposed by Bem & Allen [34], some individuals are 570
more strongly influenced by context, whereas others 571
remain fairly consistent across situations. Recent 572
research in computer-mediated communication (CMC) 573
has highlighted the person by context interacti@MC 574
research has demonstrated that some individualaimlem 575
consistent in their behaviour across conditionshwit 76
reduced social signals, whereas other can actually 577
benefit from the reduction. In particular, shyiinduals 578
[35] or individuals with low self-esteem [36] beitef

580
581
582
A final consideration when developing a 583

3.5. Whoseinterpretation?

Technological advancements have provided alterastiv. computational analysis model is whose interpretatd 584
means to communicate. The technologically-mediatedthe signals and behaviour the model is representing 585
means of communication arise due to modality specif First there is the question of should the modelecf 586

advances and therefore exchange of content ocours ihow an observer would interpret the signals and 5g7
one modality at the expense of the others. Fomela
during telephone conversations, verbal exchange anderson giving the signals and doing the behaviour 89
voice tone are present. Other variables such asaehl
characteristics are implied and usually understood.additional concern that the model would need talile 591

However, some modalities (e.g. visual cues) are noto adapt to the individual and cultural differendbat

longer providing social signals. The model musebg
to explain how the absence of those modalitiesatkzy
a signal and affects the accuracy of the processiny
interpretation of the communicative episode.

34.2  Setting.

This includes cues such as the lighting, the spaue,

the scenery. Being in a darkly

lit room results an

degradation of the social signals that are detéstaind
this reduction in signal quality can consequently

influence behaviour and the
communicative episode.

interpretation of the

behaviours, or should it reflect the meaning tha t  ggg

intended. Once that issue is resolved, there is the 590

influence the interpretation. For example, for rtigh gg§

person, a raised index and middle finger with thérp

facing in is a vulgar hand gesture. The same geétn 594

a North American simply represents the number 2. ggg

4. Conclusion 597
598

A comprehensive framework is no doubt ggg
complicated by including many variables, relatiapsh
levels, individual and cultural differences and teottual
effects and interactions, and modalities. The next
important step is to develop a computational amalys
model that can represent the human process oftihgtec
interpreting and producing social signals and bihay



600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649

ACII2009 submission. CONFIDENTIAL REVIEW COPY. DO NOT DISTRIBUTE.
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model to a specific social phenomenon like poligsne Cognition, 4,:311-331, 1997. ‘
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statistically driven can be adopted to explain the  Problem’ in the explanations of ‘joint attentionna
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[20] M. Rowlands. Body language: Representation in action.
Cambridge, US: MIT Press.
Acknowledgement Preparation of this paper was [21] J.E. Hansen, and W.J. Schuldt. Physical distasee,
supported by FP7 projects SEMAINE and SSPnet and intimacy in self-disclosure. Psych Reports3l:
1982.
22] P.J. de Jong. Communicative and remedial effects of
References 1221 social blushing. J. Nonverbal Behav, 23:197-21B919
[1] S. Koch, Psychology: A study of a Science. New York [23] B.R. Burleson, A.J. Holmstrom, and C.M. Gilstrap.

McGraw-Hill 1959 “Guys can't say that to guys”: Four experimentseassg
[2] P. Ekman. An argument for basic emotions. Cognition the normative motivation account for deficienciastlie
and Emotion, 6:169-200, 1992. emotional support provided by men. Communication

[8] P. Ekman. The face of man: Expressions of universal Monographs, 72:468-501, 2005.
emotions in a New Guinea Villag&lew York: Garland  [24] Weight stereotypes and behavioral intentions toward

STPM Press, 1980. thing and fat peers among white and Hispanic
[4] Ekman, P. & Friesen, W. V. (1975). Unmasking theefa adolescents. J of Adolescent Health, 39:546-56062
A guide to recognizing emotions from facial clues. [25] M.E. Ainsfield, B.M. DePaulo, and K.L. Bell
Englewood Cliffs, New Jersey: Prentice-Hall. Familiarity effects in nonverbal understanding:
[5] Ekman, P. & Friesen, W. V. (1978). Facial actionliog Recognizing our own facial expressions and our d$en
system: A technique for the measurement of facial Journal of Nonverbal Behavior, 19:135-149, 1995.
movement. Palo Alto, Calif.: Consulting Psychols Bres [26] Dawkins, R., & Krebs, J. R. (1978). Animal signals:
[6] G. Celani, M.W. Battacchi, and L. Arcidiacono, L. The information or manipulation? In J. R. Krebs & N. B.
understanding of emotional meaning of facial exgimes Davies (Eds.), Behavioral ecology: An evolutionary
in people with autism. Journal of Autism and approach (2nd Ed.), pp. 282-309. Blackwell Scientifi
Developmental Disorders, 20:57-66, 1999. [27] Dunbar, R. I. M. (1996). Grooming, Gossip and the
[7] W. Gaebel, and W. Wolwer. Facial expression and Evolution of Language. London: Faber and Faber.
emotional face recognition in schizophrenia and [28] Knight, C., (2000). The evolution of cooperative
depression. European Archives of Psychiatry andicalin communication. In Knight, C., M. Studdert-Kennedy &
Neuroscience, 242:46-52, 1992. R. Hurford (eds), The Evolutionary Emergence of
[8] S.G. Hofmann, M. Suvak, and B.T. Litz. Sex differemic Language: Social Function and the Origins of Listjai
in face recognition and influence of facial affdeers and Form. Cambridge: CUP, pp. 19-26.
Individual Differences, 40:1683-1690, 2006. [291 W.L. Cook, and D.A. Kenny. The actor-partner
[9] S.C. Widen, and J.A. Russell. Children acquire emotion interdependence model: A model of directional efféa
categories graduallfCognitive Devel, 23:291-312, 2008. developmental studies. International Journal of
[10] H.H. Clark. Using language. Cambridge: CUP, 1996. Behavioral Development, 29:101-109, 2005.

[11]P. Brown, and S.C. Levinson. Politeness: Some [30] T.D. Little, and N.A. Card. On the use of socidatens
universals in language usage. Cambridge: Cambridge and actor-partner interdependence  models in

University Press, 1987. developmental research. International Journal of

[12] K. Carlson, M.W. Dickey, L. Frazier, and C. Cliftorr, J Behavioral Development, 29: 173-179, 2005.

Information  structure  expectation in  sentence [31] M. Battaglia, A. Ogliari, A. Zanoni, F. Villa, A. Qitrio,
comprehension. The Quarterly Journal of Experialent F. Binaghi, et al. Children’s discrimination of exgs®ns
Psychology, 62:114-139, 2009. of emotions: Relationship with indices of social ity

[13] E. Ignatius, and M. Kokkonen. Factors contributing and shyness. Journal of American Academy of Chilll a
verbal self-disclosure. Nordic Psychol, 59:362-32007. Adolescent Psychiatry, 43:358-365, 2004.

[14] P. Rockwell. Vocal features of conversational ssta [32] S. Melfsen, and I. Florin. Do socially anxious dnén
A comparison of methods. Journal of Psycholinguist show deficits in classifying facial expressions of
Research, 36:361-369, 2007. emotions? J of Nonverbal Behavior, 26:109-126, 2002.

[15] P.M. Pexman, T.R. Ferretti, and A.N. Katz. Disceurs [33]L.A. Melchoir, and J.M. Cheek. Shyness and anxious
factors that influence online reading of metaphod a self-preoccupation during a social interactionurdal of
irony. Discourse Processes, 29:201-222, 2000. Social Behavior and Personality, 5: 117-130, 1990.

[16] AW. Young, D. Rowland, A.T. Calder, N.,L Etcoff, A.  [34] D.J. Bem, and A. Allen. On predicting some of thepde
Seth, & Perrett, D.T. Facial Expressions megamist3 some of the time: The search for cross-situational
of dimensional and category accounts of emotion consistencies in behavior. Psych Rev, 81:506-5204.19
recognition. Cognition 63: 271-313. 1997 [35] P.M. Brunet, and L.A. Schmidt. Is shyness context

[17] L. Reichenbach & J.D. Masters. Children’s use of specific?  Relation between shyness and online self-
expressive and contextual cues in judgements ofiemo disclosure with and without a live webcam in young
Child Development, 54: 993-1004, 1983. adults. J of Research in Personality, 41, 938-9@672

[18] S. Baron-Cohen, S. Wheelwright, and T. Jolliffe thisre [36] S.E. Caplan. Preference for online social intesactA
a “language of the eyes"? Evidence from normal tadul theory of problematic Internet use and psycholdgica

well-being. Commun Research, 30: 625-648, 2003.

650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699



