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Abstract

Recent years have seen an explosion of interest in interactive agents motivating human learners to engage in edutainment
systems which are designed to be entertaining and educational at the same time. Especially, work on socio-emotional processes
has focus on understanding of human's social behavior in training and entertainment applications. In contrast with work on
social emotion, where research groups have developed detailed models of emotional processes, models of personality have
emphasized shallow surface behavior. Here, we build on computational appraisal models of emotion to better characterize
dispositional differences in how people come to understand social situations. Known as explanatory style, this dispositional factor
plays a key role in social interactions and certain socio—emotional disorders, such as depression. Building on appraisal and
attribution theories, we model key conceptual variables underlying the explanatory style, and enable agents to exhibit different
explanatory tendencies with respect to their personalities. Furthermore, we developed an interactive AR agent based on our
framework and applied it into an interactive learning system that allows participants to explore individual differences in the
explanation of social events, with the goal of encouraging the development of perspective taking and emotion-regulatory skills
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Algorithm (consequence e, action hierarchy AT, agent ME):

FOR each executed action A that has e as its effect

IF cause(performer(A},e) OR intend(performer(A},p) ~ by {p, A, e) THEN
primary-responsible(e)= performer(A)
secondary-responsible{e)= performer(relevant-action(e, AT))
P=A

IF desirability(e) * persondlity(e) > 0 THEN
IF (primary-respansible(e)==ME)
OR (secondary-responsiblef{e)==
primary-responsible{e}=ME
GOTO3
ELSE
Do
8=P
IF coerce(authority(B),performer(B),e) THEN
primary-responsible(e)=authority(B)
IF (authority(B)==ME) THEN
GOTO3
END IF
P=parent of node B in AT
END IF
WHILE B #root of AT AND coerce(authority(B),performer(B),e)
END IF
ELSE JF desirability(e} * personality(e) < 0
Do
B=p
IF coerce{authority(B),performer(B),e) THEN
IF " myself{authority(B) THEN
primary-responsible(e)=authority(B}
END IF
P = parent of node B in AT
END-IF
WHILE B # root of AT AND coerce(authority(B),performer(B),e)
IF (primary-responsible(e)}==ME)
AND (secondary-responsible(e})=ME) THEN
primary-responsible(e)=secondary-responsible(e)
END-iIF
ELSE
Do
B=p
IF coerce{authority(B),performer(B),e) THEN
primary-responsible(e)=authority(B)
P=parent of node B in AT
END-IF
WHILE B #root of AT AND coerce{authority(B),performer(B),e)
END-iF

ME) THEN

IF intend(primary-responsible(e), e} THEN
degree-responsibility(e)=high

ELSE IF intend(primary-responsible(e), ¢) THEN
degree-responsibility(e)=low

ELSE
degree-responsibility(e)=medium

END-IF

END-IF

END-FOR
|deswabllny(e)<0 an undesirable effect, desirability(e)>0 : a desirable effect
:personalny(e)<0 a pessimistic style, personality(e)>0 : an optimistic style

a3 5 Q| oojME EH due|E
Fig. 5. The algorithm for assigning responsible agents.
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when the agent's pervasiveness is global.
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Fig. 8 An interactive system with an augmented
bluebird.

Z G5ty A T e

(465)

M7 ¢

TRE A 2"olME sgae] A9 Fae uRy F
Y3, dBy dyor Haslego 13 Foizie
g oot gFe a9 g HEd 94 B¢
HO|L & gt o vopr} #AAztz deF Ad2Y
A A} A3528E & F =S 7] Yslo] F
o zpe}t shEkAjel A 74 ToFE 4
F5 AA g o), 28 944 BE viet go), T 7}
A 9] WY & apply-water$} apply-fertilizer 7} &3k
t}.  apply-water © give-water, sprinkle-water 5 7}
A9l PEFog  apply-fertilizer give-fertilizer,
sprinkle—fertilizer 2 FA®Ch 2832 sprinkle-water

O [ O Ao
= T RE

.
o

¢} sprinkle-fertilizer + £ 9%+ AL T2 & ¢
91} sprinkle-fertilizer & root-becomes-weak 2}= 1}
FAEA B8 A4S dste 2E A9,
d& E0] FAR} g A A& GBF F
Aoz MAsA o HEAfolA sprinkle—fertilizer &
Y=g Fasdon A aeln £33 2
7 v sA] 23 439 root-becomes-weak 7 ¥

Attty AHdsirat a9 10& A2A A7t
T A ¢ AEE A4S Us AE AASA B
oAFth A A= A7) Al D AES +
Ale BEE FIF olPAtoln Foxle o8 B
g FAgte AME dobdich aglm Foxrl BAH
A 8-S F2 A7l= FFQ sprinkle-fertilizer & 5
P ZFastEr] gid mFEe FoAxt @
B A AAAE AFEan dRen dxFHow

13
2

A% 43 FLNASS FE Auck 2gn 2
help-to-bloom
waterds-enabled fertilizerds-enabled
l select-water l sprinide-water l select-fertilizer sprinkle-fertilizer
fertifizer- has-
fs-enobled fertiizer
[ O method [ Juask () precondiion (@l effect |
= UE B fet g2 T
x
Fig. 9. A task structure of “help-to-bloom” in our
system.



2008 98 MAIBES =EA M A5 HCIBEAS 2

Root-becomes-weak occurs

Read A AT &
personaitye)

/

}

Assign Assess Adjust
Responsible agerts controllability and the extent of
and credit/blome changeabiity influence

38 10, vibESEX] 28 M8 root-becomes-weak]
oi st Satpo] mEtel MY Z2MA

10. An optimistic bluebird's explanation about a
negative outcome root-becomes-weak.

Fig.

BAA A% d3 A dde A W7 o
A9 ZEALE AAEY F3A4e GHHe 43
G wet g e FAAQ 43S 91 gt 1
HEZ A udd w3k R gy, & i A%
WAe] 7l & Fag FAE, Zohirh 1y
ng RAHQ Agro] Fojxle] oo s g8
FoE Qoo PSRN ERE FPAE 2R Y]
3 HPAE FARolA gy an GHy A
W FHoz st FHAE root-becomes-weak 33
o] 7k Aol PN} T el i =2 AoHA
& 7K1 Yotz B 2@ RG] 45 gE
Frtel oA J¥FE& v|HA Rz g Hrie}e]
olFd dAAE 7HAA Bt 1EE A4 =Y
2o 23 AdE A8 JAs 78 73 24
gto] fZPAE FARNA BEHA 43 TG
I AT

ey

=

= &

=2 2

(466)

71

(o) 2EHFY/FHEH(R) g of
Hy 58
I 11, AU Jigh Mgl IE MOIEH Z4E EH
Fig. 11. Different emotional responses to same situation
depending on its explanatory style.

TEE FFAE A U H4 A3 me} AL
Hoz A FAE WA J2x 3D AFH 2
HYs mde ofyrold Ald29 HIE Foto ©
3td 44 AHE RESES o 19 112 T4E
%ol disl FFMe 4 gl mE Yold #HA
@l e 8 2aEo. HEd AxddA Fedzt
T FFAe shte] "oz F5FAEs & F W
B2, ol FAAE stid t& A9 Yold 41
FAE dd & g e 718E Aedn I5Hes
ol il Nz the dY FH& 27F gdel o
g w8 949 viie 9% 34T 5 Yot
o uoprt Fejxte 29 78 R A4 24 oY Y
€ A 7 Jde FeAEF A2de FhedE A
g+ At

;L._—
=

=

g

=

V.2 B

v d7e deldEz g A AAY
Mz g2 3%E dMste 4% 14 5 I=E
e sty AEFEY doldEE Ay A%
zHYNAE AR ol& A A 49 ¥
A olgdlA sk F8 HY UeE LdYsta of
Hgste] dolAEY MU wat Fold W A
& gIstint aga Ay A%l wet doldeR
3t E WS M2 HEA HHE £ A=E = 4

=1
=



72 o5

¥ T2A2E AASAT B 1 2%E o83l of
JJAES 74 H4UE AL o o} A% =
AYA2E o g3l 4B b5 oo AEE 7
st 223 37 A AY ALIA AERE 3
AF Hold 49 4L AP £ 5 Yt 715E A
FaAYT o8 Bae Mg 2% 58 2 BA =
4 5 NRE B AT AcdoEAe Hede
AN S

2% 4F2E AAY ZdY9as F
2 89 & %S, 53 ododEY 49 WS F 3
T4 B9 49 T2Ase) Bgo] Badt, 121 A
L DEERIEE SRR HE LR E R
3 ololiEs] A9 Al ©hE Fol@ Aol A8
el JEage] vkt B JFL PAE Ao g
Y BAE AT AR,

o HgHe

a

&

re

Mo

(1] G M Buchanan and M. E. Seligman,
“Explanatory Style,” Lawrence Erlbaum, 1995.

[2] D. Rousseau and B. Hayes-Roth, “A Social~

Psychological Model for Synthetic Actors.” in Proc.

of the International Conference on Autonomous

Agents, pp. 165-172, 1998,

P. Gebhard, “ALMA: A Layered Model of

Affect” in Proc. of the international joint

conference on Autonomous agents and multiagent

systems, pp.29-36, 2005.

F. Rosis, C. Pelachaud, 1. Poggi, V. Carofiglio and

B. D. Carolis, “From Greta’s mind to her face:

modeling the dynamics of affective states in a

conversational embodied agent,” International

Journal of Human-Computer Studies, Vol. 59,

Issue 1-2, pp. 81-118, 2003.

A. Paiva, ]. Dias , D. Sobral, R. Aylett, C. Zoll, and

S. Woods, “Caring for Agents and Agents that

Care! Building Empathic relations with Synthetic

Agents,” in Proc. of the international joint

conference on Autonomous agents and multiagent

systems, pp.194-201, 2004.

[6] J. Digman, “Personality Structure: Emergence of
the Five-Factor Model.” Annual Review of
Psychology, Vol. 41, pp.417-440, 1990.

[7]1 C. Peterson, and R.S. Vaidya, “Explanatory style,
expectations, and  depressive  symptoms,”
Personality and Individual Differences, Vol. 31,
pp.1217-1223, 2001.

[8] L. B. Alloy, C. Peterson, L. Y. Abramson, and

(3]

(4]

(5]

88 OjojMES 4T YA Cxllsty| 3t T AT M

(467

247 2

MEP. Seligman, “Attributional style and the
generality of learned helplessness,” Journal of
Personality and Social Psychology, Vol. 46,
pp.681-687, 1984

[9] R. Femandez-Ballesteros, “Encyclopedia of Psych
ological Assessment, ” Sage, 2002.

[10JMEP. Seligman, “Learned optimism: How to
change your mind and your life,” Random House,
1998.

[11}]. Gratch and S. Marsella, “ A Domain-independent
framework for modeling emotion,” Journal of
Cognitive Systems Research, Vol. 5 Issue 4,
pp.269-306, 2004.

[12]W. Mao and J. Gratch, “Social Causality and
Responsibility: Modeling and Evaluation,” in Proc.
of Interactive Virtual Agents, Kos, Greece, 2005.

[13]W. Mao, “Modeling Social Causality and Social
Judgment in Multi-agent interactions,” Ph.D
Dissertation, 2006.

[14]]. Gratch and S. Marsella, “Technical details of a do
main independent framework for modeling emotio
n,” from http://www.ict.usc.edu/ gratch/EMA _Det
ails.pdf

[15]A. Ortony, GL. Clore, and A. Collins, “The
cognitive structure of emotion,” Cambridge
University Press, 1938.

(16247, -8 “AR Gardening : A543 =7
do]ME 7wk T Ad AP A" KHCI2008,
pp. 168-173, 2008.



2008 98 MAZEHS =EXN M AL A CIHH53S 73

2 M ZI(EHEE )
20034 AFdgn FAHFH
FF A 4.
20049 FFHrIed JREA
53 AL £4.
20043 ~8A FFAer|=d
PRI AERE
R FANE G GAL A

[e]

S IR |

2 2 #HEAIY

19893 AEUgw HAF &)
AL 4.

. 19913 2@ Fdista AziAa
Fsta A £4.

19983 University of Southern
California, Electrical
Engineering-System
5tz WAl 4.

20013 ~8A FFHsr|ed ARV AFTER

L RTAG

200511 ~2006\ E3p7l s AT HE HE .

20073 ~dA E3edTF4 AF4%.

<FHAAFok 3D #HAFH HH, Attentive

AR/mediated reality, HCI, Affective sensing, ™

g4 HFHE, FrulAH: AFE>

(468)



