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Macllerand

Goleman Emotional Intelligence

Spencer & Spencer, 1993; Goleman, 1998

Schank, 1995
Schank

E-learning
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90 embodiment
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(biologically inspired)
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1
1 2 4
2
2006 11 12
2007 3
Schank Pfeifer Act-r, Soar, Sloman 4



Sloman H-CogAff
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Schank
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Schank Pfeifer Act-r, Soar Sloam
4
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2.1

80

et. al, 2005)

2.1.1 Schank

21.11
Schank
Dependency)
Case
CD

11

Schank
Soar Act-r
Sloman
H-CogAff (Sloman
Pfeifer
CD(Conceptual
(Script) (Goal) (Plan) (Theme)

(Schank & Abelson, 1977; Schank, 1982)

CD

Script
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SAM Script Applier Mechanism Yale
SAM
MicroSAM (Schank & Riesbeck, 1981)

PAM Plan Applier Mechanism

SAM MicroPAM
Schank Dynamic Memory
MOP(Memory
Organization Packets) (Schank, 1982) MOP
scene MOP

M-HEALTH PROTECTION
MOP  M-POV(Professional Office Visit) M-CONTRACT
MOP
(Theme) TOP(Thematic Organization Packets)
Case Based Reasoning: CBR
Schank  Riesbeck 1981

11 (Case Based
Reasoner) (Reisbeck & Schank, 1989)
/ (Goal/Plan-based Reminding)
(Failure-driven memory) Case-based Learning
CD
1989 Schank Yale Andersen
Consulting Accenture Northwestern Institute of Learning Science
(Schank & Cleary, 1995; Schank, 1997,
2001) Learning by Doing, Learning by Failure,
Goal-based Scinario E-learning
Andersen Consulting E-learning
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GE IBM Wal-Mart Columbia Harvard Business

School Carnegie-Mellon E-learning
1982 MOP
1980
1982 "Dynamic Memory” “Dynamic
Memory Revised” 1999
1999 Schank 1982
1999
MOP Learning by Doing

Goal-based Scinario

1 / 2

Act-r  Soar

Schank Lisp CD
21.1.2 FEELER
Pfeifer 1982 Simon 1967 Schank 1977 CD
FEELER
2.1
—p >
)
A
. A
2.1 (Pfeifer (1982, p. 9, Fig. 1) )

17



Pfeifer Zurich

Pfeifer
( 2.2 OPS
Pfeifer Yale
Schank
Simon
»0
1
2.2 (Pfeifer (1982, p. 12, Fig. 2) )
2.1
21 (Pfeifer (1982, p. 13) )
1
2
3 /

18



2.2

2.2 (Pfeifer (1982, p. 14)
1 1
1 negarive
4 1 1
1 1
1
70 80
90
2.1.1.3
FEELER Pfeifer 90 ‘
(embodiment)’ Pfeifer,1988

(Pfeifer, 1994)

19
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2.3 Khepera

Pfeifer 1999
Understanding Intelligence Good Old Fashioned Artificial Intelligence:
GOFALI (Pfeifer & Sheier, 1999)
L.
2.
3. parallel, loosely coupled processes
4, (sensory-motor coordination)
5. (cheap design)
6. redundancy
7. ecological balance
8. (value principle)

Pfeifer
Pfeifer, 2000; Leuzinger-Bohleber & Pfeifer 2001

Pfeifer

Pfeifer

ecological niche

20



(morphology)

sensory-motor coordination

2 Pfeifer
94
low level
2.1.2 Soar
2121
(Cognitive Architecture)SOAR 1990 Allan Newell
1990
Newell John Laird
Soar ver. 8 2.4
. .| Elaborate state ~ . .| Elaborate state o
input > » Decide > » Output
Propose operators Apply operators
2.4 Soar8 execution cycle (Laird & Coulter,(2006, p. 2, Fig. 2) )
2006 12
2.4 Decide Elaborate state
2
Soar
Soar
Marinier
Soar

21



2.1.2.2 Soar-E

mote

USC
2D

Soar Robert P. Marinier 111 Soar-emote

2004

SOAR

(Marinier & Laird, 2004)

(Cognitive Appraisal Theory)

Damasio(1994, 2003)

Gratch  Marsella(2004) EMA

EMA 2 Desirability( ) Likelihood(
) 2.3
23 EMA (Marinier & Laird(2004, p. 173, Table 1) )
()
Damasio 2.5
2.5 Damasio

(Marinier & Laird(2004, p. 173, Fig. 1) )

Soar-Emote 2.6
(water balloon game)
2 2
1 5
throw catch remark

remark (final)

22



2 (slow)

, fast 2 )
(run) (not run), , (attempt to catch) not
attempt 2 2 you/me

(supportive) (critical)
20 100
i) 1.2.2
i) (non-biological)
i) (non-cognitive)
v) (non-social) (remark)
2.4 ii) iv) 1.2.2
' 2
//' 4 B e ity
v o
P
\\ ! - /
™ .
v
« I'q
2.6 Soar-emote (Marinier & Laird(2004, p. 175, Fig. 2) )
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2.4 (Marinier & Laird, p. 176, Table 2

Level Systems

Internal and External Physiology, Body

Biological Emotion System

Appraisal Rules, Cognitive Emotion System,

Cognitive Emotion-focused coping
Social Problem-focused coping (remarks), Perception
of External Physiology of others
‘ /
’(run/attempt) ‘ / ’
13 / b
silence
2004
Marinier
Soar  Newell 1990
Marinier
PEACTIDM PEACTIDM Perceive, Encode,

Attend, Comprehend, Tasking, Intend, Decode, Motor ~ Acronym
Soar
Soar Emote
2006 Damasio
Gratch & Marcella EMA

24

1.2.1 Soar

Marinier & Laird,



2.1.2.3 BICA Michigan

DARPA: Defense Advanced Research Projects Agency
2005 BICA(Biologically Inspired Cognitive Architecture)
(Gunning, 2007)

2006
| |
2007 3-5 II I
2.5BICA
research domain Organization Leader Theme
MI'_I' Megjia Lab_ _ Cynthia _Breazeal Social Robot
cognitive architecture gm‘&ersw of Michigan jgm k?(;grson i?:étifr
MIT CSAIL Patrick Winston |Reasoning

University of Collorado |Randall O'Reilly |BICA

Hughes Research Lab. |Deepak Khosla |BICA-LEAP

University of Maryland |James Reggia Large Scale Neurocognitive Architecture

. . Argotic Anna Tsao Cognitive Architecture of the Brain
brain science Harvard University Stephan Kosslyn |High-level Vision
Rutgers University Mark Gluck Memory
Numenta Dileep George Learning and Memory

George Mason UniversitiKenneth De Jong |Basal Ganglia and HippoCampus

2
Soar CMU Act-r
2 MIT CSAIL Media
2.5
BICA Soar 2006 I
Laird Soar BICA

Univ. of Michigan, MIT
Media Lab, AlgoTek, Dartmouth, Johns Hopkins, Harvard Univ., Rutgers Univ., 2006
BICA Dartmouth Rick Granger

BICA MIT
Cynthia Breazeal

25



2.1.3 Act-

2131

Act-r J. Anderson

Act Anderson; 1976

Bower

Anderson & Bower, 1973

1983
Act-r
Anderson
Act-r6
2.7 Act-r

2.8 Act-r
2.10 Actr

Act-r

2.9
2000

II

HAM(Human Associative Memory)
Act* Anderson,

Christian Lebiere

(Anderson & Lebiere, 1998).

26

Act-r ver. 4
4
Anderson
2.9
Act-r
Act-r
Soar



/ \
‘  //
2.7 Actr (Taatgen(2004, p. 1, Fig. 1) )

\ /
/ \
/

2.8 Actr Taatgen(2004, p. 1, Fig. 1)

27




¢

*

ACT-R
=4 3x-5=7
7+5=12 4_// t ‘\\_, 3y=12
(Taatgen(2004, p. 7) )
| f ACT-R
=4 3X-5=7
7+5=12 4_// f ‘\\, 3x=12
2.10 Taatgen(2004, p. 8)
2.1.3.2
Act-r

28




Stocco  Soar-emote  Marinier Damasio Act-r

Marinier Damasio 1 2
Stocco Somatic Marker
Stocco, Fum & Zella, 2005 2.7 Actr
Fincham fMRI Act-r

(Fincham & Anderson, 2006)

2.1.3.3 DARPA BICA Act-r
Act-r BICA Act-r
Soar
(ACT-R & Leabra Teams, 2007)
O’Reilly Act-r Mike Mattessa
Act-r

29



2.1.4 Sloman

2141

A

~ —F
2.11 H-CogAff (Sloman & Logan(2000, p. 175, Fig. 3) )
Aaron Sloman (human-like)
Sloman, Chrisley & Scheutz, 2005 1999 3
” Evolbable Virtual Information Processing Architectures For Human-Like Minds”
Birmingham Sloman
Nottingham Logan, Sussex Chrisley, Notle Dome Scheutz
Evolvable( )
Genetic Algorithm(GA) “ 7z
Sloman 3 2122 Marinier
Damasio 1 2 MacLean
3
3 (Marinier & Laird, 2004; Damasio, 1994,
MacLean, 1967) (1992) (urge)
2.4  Marinier Sussex

30



Chrisley Paul Lai(2003) Homeostatic
Maintainance Basic Needs
GA

2.11 3 perception,

cognition, action 3

2 deliberative layer
Planning deciding scheduling

(variable threshold attention filter)

3
Sloman Long
term memory motive activation alarms 3
2 3
(Box) Boxology
BICA
2.1.4.2
H-CogAff Ian Paul Wright (emotional agent)
(Wright, Sloman, & Beaudoin, 1996)
Al
Birmingham SimAgentToolKit
Frijda Oatley
grief attachment

31



2.1.4.3 Scheutz model

Sloman
Matthias Scheutz
Scheutz, 2004

Anger

Arbib(1992)
Schuetz

2005

Fear

32

Wright

Notre Dame

UsC



2.2



2.6

Schank, Pfeifer

Soar

Act-r

Sloman

(Schank, Pfeifer,
Sloman

Schank, Pfeifer FEELER
2.1 Al

Soar Marinier 2.6

2.6

BICA

Act-r 4

Sloman

Soar-emote /

BICA
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Act-r

2.3 1
1
Pfeifer
Pfeifer
Soar
Marinier
Act-r
Sloman
2.4

Pfeifer
FEELER

Schank

Wright  emotional agent
3
Pfeifer =~ Scheier

1999

35

Pfeifer

2.7
Act-r

2.6

Scheutz

2.10



b)

2.1

Pfeifer ‘ '

Sloman

36

Damasio Marinier

Scheutz  Marinier



a), b)

Sloman

Damasio

somatic

McLean Damasio

Act-r
Pfeifer  Feeler
Feeler
Schank CD

37

Sloman



CD
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1970

Schank

Schank
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3.1

Drevetz

1990

2.6

3.1

2.12

1
(1992)

Breiter Gasic 2000

Drevetz

mood

Sloman 3

fMRI

Drevetz, 2000

40

Drevetz



3.1 Drevetz

Drevetz (1992, p. 3637, Fig. 7)

3.2 StarlLogo

Mitchel Resnick StarLogo
StarLogo, 2007  Logo Lisp
StarLogo
StarLogo
StarLogo 3.2 2 turtle
2 X -m<=x<=m , y -m<=y<= m
2 Turtle patch
turtle

41



File Edit Font Size Windows Help

ot 9 Bl () 10 -
k ﬁI"(f"' @ T l(—\ - [Gpeed (%1 full speed] [Fatch Size A ET_”E |

S e S =
e N NN

i
gray
X i
3.2 StarLogo
3.3
2 (-12,0) (12,0) 0 1
(11,0) (-11,0) ( 33.1
(0, 0)
T
0 100
(2001)
3
a)
b)
¢)
a)
1.1.1 MIT  Brooks
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(Minsky, 2000)

2
b)
¢)
b) «¢)
!
4 N
A
- J
4 N
N J
3.3
3.4
33

3.3
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34.1

34

Feeler

Soar-emote

2.14 H-CogAff

H-CogAff

44

Sloman  H-CogAff

2.143
2.1
2.1.1.2
2.1.2.2
2.1.3 Act-r
H-CogAff



3.4 Sloman  H-CogAff

Sloman & Logan(2000, p. 175, Fig. 3)

3.4.2

1991, 1996
3.5

3.6
fMRI

45



FHTIFIFSFS,

«

\\'\\\\\\

QRCACACK -
CLCUNT

3.5

1996, p. 233, 2

3.6

1996, p. 234, 3

3.4.3

46

depression

(Noda, 2002)



mania depression panic

helplessness)

i) CS( )—US
ii) CS—CR

iii) CS—OR

iv) CS>OR—Re
v) CS—»US—UR
vi) CS—CR

CS
UR

1
1
0
Act-r
Seligman(1975) (learned
Seligman 1975 Helplessness
—UR (3.43.1)
(3.43.2)
— US—UR (3.4.3.3)
(3434
(3.43.5)
(3.4.3.6)
Conditioned Stimulus  US (Unconditioned Stimulus)
Unconditioned Response  CR Conditioned Response ~ OR
(Operant Response) Re Reward 1) i)

i) iv)

a7



OR Re

V), iv) i), ii)
1) US( )—UR( / ) (3.4.3.7)
ii)US—OR — UR (3.4.3.8)
ii))US—OR—Re (3.4.3.9)
iv) US( )—UR( / ) (3.4.3.10)
i)
i, iil))
(iv))
3.4.4
34411 3 1 2 3
,Sloman
StarLogo
3441 1
1 33
34 1 3.7

48



e N ( p
1 - 2 |
1 Ll
(L@ (n2) \‘
(" 1 y 1 A nf
(s, | (energy)
stomachlevel) | 1 (nm)
v VAN J
— v
~
- J
3.7 1
Sloman 3 MacLean(1967) 3
reactive
(reflection)
33 2
2
1 nm, ns, nl, n2, nf
0 1 m  mouth,s stomach,
f foot 1
energy, stommachlevel stomachlevel 100
1 10 stomachlevel energy
1 1 energy
1 1  energy stomachlevel 50 ns
0 1
stomachlevel 100
(0,0)
(0,0) 1
stomachlevel 50 (0,0) 50
stomachlevel 50
n=>i.n 1 (3441

49



3442 2

2 H-CogAff
MacLean(1967) 3
, 1994, 1994
stomachlevel
3.8 3.9
3 node5
2
3.8 node5
3.8

3.8

50

2

nodel  node5

node5




-
(direction
Sensor)
4 (nl, nlr) h
1 ;
L 2 ™|
s N ™
(ns, nsf, | (energy) (nd
stomachlevel) 1 (nm)
g J — AN
t v
-
-
3.9 2
3.9 2 Sloman
34 2
directionsensor nsf (: ns-full)
4 n3, n4 3 1 wl w2
nlr
= el n (Wi ) (3.4.4.2)
w()=w()+nlr c¢ (c: const. c=0.5) (3.44.3)
w(i) =w(i) — d (d:decay rate d=0.01) (3.44.4)
2
stomachlevel 80 nsf
1 nlr
nl
nlr wl w2
3 4
2 1
W

51

360



3443 3
3 3 Sloman
,MacLean 3 (Sloman, 2005; MacLean,
1967)
Sloman
( , 1994). 3.10
4 N / )
(n7. n7r, n7p)
vy
) 4
N 1T 6
(n5, ndr
vy
\
e N
\ 4 LV
1 2 /
1,nlr, nl
R (nl, nlr, nlp) (n2) )
e ' N
(ns, nsf, | (energy)
stomachlevel) |
J —7 AN
L) v
~
g /
3.10
3442 1 3 4
5 7
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3.442
(punishment: p)

wl-wb

3.11

3.11

direction
sensor

311 3

=i e’ (Wi ) (3.4.4.5)

w()=w()+n5r ctnS5p c¢ (i=1,2 c: const. c=0.5) (3.4.4.6)
w(i)=w()+n7r ctn7p c¢ (i=3-6 c: const. c=0.5) (3.4.4.7)
w(i) =w(i) — d (d:decay rate i=1-6 d=0.01) (3.44.8)

3 4 6 2
3 4
1 1

53



wl, w2
3 R 6
4 R 6
(a) (b)
3.12
7
1 2
1
3,4,6
3,4,6 2 7
w3-6 7
2
,’GO” ”Not go”
3

54

3.12(a)

2

3.12(b)




2
Sloman  H-CogAff 3
3.5
3.4.4 3 1 2 3
343
3
2
wl, w2
2
3 4 2 2
5 i 3.4
3.4 2
3.4
2 3,4
3
4
2
2 2 6
3 2 6 3 4
4 2,3,4,6

55



3.5.1

4.1.1

n7 w6=w6>2=nl

412

w6
Depl

w6

nl=1, n6=1 w6
6 2
3
1+n6 1 (nl,n7=1 n6=1 ) (3.5.1)
w6 2
5
w6
2
50 2
4.1.1 wl w2 3
w3 w4 0
2
w6>2
-

\ 4
6

6)

I

|
I 1

( v

L ) (nl, nlr, nlp) 1 |in2l|

3.13 w6

56



E"n‘f’i Flot Window

File

Edit Plot Windows Help

=101 %]

\'/

w6 I\
2
wl,w2
1 w3 x
w3
0
w4
\ Dep. 1 /
-1
i} Time 200
3.14 wb6 2
3.5.2 2 6
wo6>1
-
Ve
I 61
/l _gr)_l
I
e —v_
1 R 21
L P (nl, nlr, nlp) 1 |ln2_L |
3.15 2 6
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Egg Flat indo = IDIﬂ
File Edit Plot ‘Windows Help
|
K]
5
2 — Irq—_—_h—_h__‘
wo6
1 ‘M“-\\x\_x
0
w4
Dep. 2 \ Dep.3 )
-1
1] Time 200
3.16 2 6
w5 2 n6 2 n3=1, n4=1
) 6 6
2 1 nl=1 , w6
n7 2 3.16  Dep. 2
ws 2
Dep. 3 4.1.1 wb6
2
n7 w5=w5>2=n3+n4 (n3, n4,n7 1) (3.5.2)
n7 w6=w6>1=n2 1(n2,n7 1) (3.5.3)
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3.5.3 2 6

wo6>1

v
| 61

1= =1, oL |
Lot ||

5
(n5, n5r, n5p)
AAA |
\
—
1 R 2|
L JAU (nl, nlr, nlp) |ln2_L |
3.17 2,6 3
Eg_{': Plat Window = IDIEI
File Edit FPlot Windows Help
3
wl \
2
w5
1 \{N\x‘
-1
0 Tirme 200
3.18 2,6 4
w3 w4 wl w2 3 4
6 4.1.2 1 34

59




6 1 w5 1
6 2 352
w6 1 3.18 Dep. 4 3 w5>1, w6>1, wad>w?2
n7 w3=w3>wl=n5 wl (n5,n7=1) (3.5.4)
n7 wd=w4>w2=n5 wl (n5n7=1) (3.5.5)
n7 wS=w5>1=n3+n4 (n7=1 n3=1 n4=1) (3.5.6)
n7 w6=w6>1=n2 1 (n2,n7 1) (3.5.7)
3.18 wl
(w1=3) w2 w2=0
50 2
wd 2 wl w2 0
50
3.18 2
3
2 1 wo 1
3 w5>1, w6>1, wa>w2 ,WO6 1

60



3.9.4 2,3,4,6

L )| Lol nlr. nlp) 1 (n2)

3.19 w346 3,4,6,2

E‘Eﬁ Plot Window . 101 x|

File Edit Plot Windows Help

f= —
1 It
w5
w3
0 IWZ‘ Eiar .-h B
wl,w2
Dep. 5 /
-1
1] Time 200
3.20 w3,4,6 3,4,6,2
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w3 w4
6
7
wl,w2 0
wo 1
wo>1 3

n7 w3=w3>wl=n5 wl (n5,n7=1)

n7 wd=w4>w2=

n7 w6=w6>1=n2 1 (n2,n7

3.5.5

351354

‘food-grow-rate’

initialcondition ’
w6 0.5
0
100
200
2

wl w2
wb6 1
2
n5S wl (n5,n7=1)
3.21
15
15 2002
0 100
w6 1
200
wl w2
1-4
w5 1
6 1
w6 0

(3.5.8)

(3.5.9)

1)

nse

w4 w2

62

3.20

w3>wl w4>w2

wb6

nsf

w6



Egg Flot Window
File Edit Plot Windows Help

=101 x|

3
2
w6
! w2
M w5
w
; L
wl Dep. 6
-1
1] Time a00
3.21
3.6
1
3
3
3.6.1
Damasio(1994) 1 (primary emotions) 2 (secondary emotions)
2 1
Picard 1996 Sloman (2000)
Damasio 1 2
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Scheutz
Sloman
Arbib
Scheutz  Marinier
Scheutz  Sloman
Soar
Sloman
Scheutz
1
1
3
2.5
2

(tertiary emotions)

2.143
Marinier
Marinier
2
/
3

64

Scheutz

2.1.2.2

Damasio

Scheutz



3
3.6.2
Drevetz
3.22

G \
//G/'

v .

3.22 Drevetz
Drevetz (1992, p. 3637, Fig. 7)
2000
Drevetz 1990 3.22
3 323 3.23
1 5, 7
5 34 7
1,5,7
7 2
Drevetz
b b 1’577
3
1 , 3.23
34 3.22
3.22
7 2 2

65



322

(nl.nlr.nlp)

3.23 3
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3.22
3.6.3
3.4
355 “e
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3.24(d) A
Re A

68

w3

3.24(a)

3.24(d)



_r
O
~ =
o
wm(\

3.24

34,6

3.25

Pu

w3

w4

Re

wl

w2

3.25

Soar

Act-r

69



3.7

Sloman
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4.1
4.2 SOARS
Deguchi(2005)
SOARS Spot Oriented Agent Role Simulator
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2
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DSM-4
APA, 1994, 2000
2000 DSM-4
Eder & Harris; 1999, 2005
4.4
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d)

/

4.1
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(action)

(reward)
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€) (arousal)

f) (emotion)

Q) (learning)

h) (emotion_expression)

i) (motion_adjustment)

J) (cognition)

K) (long_term_memory)

Pfeifer1980

1) / (motivation)

2004 2001 1994 1994
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Pfeifer(1982)
Pfeifer Anderson(1980)  Act
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4.1
4.1 IF
P
Re Pu
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4.1
4.1
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4.2

spots/agent keywords number objects
perception
action action
facial expression
utterance
restrain restrain
arousal arousal
emotion decision emotion
learning

emotion expression

motion adjustment

motion adjustment

cognition

catch

what

how

cognition

cognition goal

cognition plan

feeling

long term memory

appointment

counter

emotion A job

emotion M job

emotion all

(emotion/reward/punishment) reply

(emotion/reward/punishment) friendly
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(emotion/reward/punishment) negative result

motivation
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(Long_term memory)

reward
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Pu(i)=Pu(i)-dec

emotion A _job

4.1
punishment (emotion)
appointment
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emotion_all=emotion_reply+emotion_friendly+emotion_honestly+
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b) / (Motivation)
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catch what how 3
cognition cognition_goal cognition_plan
catch what how
cognition cognition_goal cognition_plan
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d) (Perception)
catch what
how
e) (Action)
action facial_expression
utterance
f) (Emotion)
decision(i)=Maxi=13{Re(i)-Pu(i)} 5
decision Max

emotion
decision
g) (Learning)
Re(i)=inc(re(i)) 6
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7
h) (Emotion_expression)
1) (Reward)
Reward

1) / (Restrain)

Punishment

restrain
restrain

restrain=inverse(emotion_A_job) 8
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k) (Arousal)
1) (Body)
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4452
5
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2
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‘feeling’ ’cognition’
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"feeling’ ¢ T
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valencei = rewardi-punishment; 9
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time cognition  |utterance |arousal catch what how cognition ;gegllnmon_ ;;gnmnon_
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0/1301 tion applied appointmen
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071331 hear s voice appointmen |meeting interview
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time cognition catcl what ow cognition ecision adjustmen action |utterance|emotion| feeling
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) tell_the_ .
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4.7
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4.7 Drevets
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Affective Agents Ahn & Picard, 2005
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Scheutz
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Learning and Decision Making

2007
4.7.6
Mersella 2001 Soar EMA
EMA 7 2
’(Desirability) * ’(likelihood)

4.8 2 Soar-emote

Marinier & Laird; 2004
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( Marinier & Laird(2004, p. 173, Table 1)

4.8 1
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Affective-Cognitive

Breazeal et al.,
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3
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Act-r  Media
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Media

Affective computing group
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Process Reengineering(BPR)
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Simon, 2007b 1997
Simon, 2007c
5.2

Management: HRM

BPR MIT

Schank

HRM

(Simon, 2007a) 5.1
Business Integration Business
(Hammer & Champy, 1993)

BPR

5.1

Human Resource

51

Michel Hammer Champy 1995
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Drucker BPR

Schank case
1990 E-learning
March
Simon(1993)
/
HRM
McClelland
Drucker
(Spencer & Spencer, 1993; Drucker, 1954)
5.3 HRM: Human
ResourceManagement
1
CDP (Career Development Program)
Strategy
Technology
Business
processes
5.1 Andersen Consulting Business Integration (Simon (2007a) )
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Schank
BPR/M Hammer, Drucker
Simon
Drucker
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CDP
/
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53
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1990
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Schank
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S-R
1995 1995
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Schank
Scene Schank
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Schank
2.2 FEELER
Zurich

Schank

2000

Schank

E-learning

5.2
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5.2 McCllerand (Spencer
& Spencer 1993) 6 20
6
5.3
4
5.3
Act-r Soar Schank
Act-r 10ms
Soar 100ms
Schank
Schank
FEELER
Act-r Soar
EQ
Schank

(Carbonnel, 1980)
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4
Schank
Soar Act-r
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5.1 HRM 2
HRM
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2006 7 9 33.4%
, 1996 2006
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IT
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HR-XML JAPAN
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1

(Management By
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4  Schank 8.4
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5.7 1 2
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2
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abilities 3 KSA

Super

6.5

others KSAO
Vocational Psychology

Super and Bohn, 1970

ability
vocational fitness
personality
6.1 Super
Super
2005) 6.6

language/literal
intelligence { numerical/mathematical
abstract/conceptual
aptitude spatial visualization
perceptual speed - accuracy
psycho - motor
undeveloped aptitudes

achievement

proficiency {
skill

adjustment { needs
traits
value
interest
(attitude)
Super & Bohn(1970)
6.6 (Noda & Tokosumi,
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6.6

6
5
7
7
6
5 1
7 22
3 5
3 5
2 1
16 23
13 33
6 1
4 1
4 iCompany,
SPI Synthetic Personality Inventory
DPI Diamond Personality Inventory 5
Holland (Attribute)
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8
5.4
8
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Deal)
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GIAL general incongruity adaptation level

Complexity Index
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conscientiousness affiliation P-human relations(self, others, +) facilitating thinking of self ifacilitating thinking of self
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3 StarLogo 1

Turtle procedures

turtles-own [energy stomachlevel nm ns nl n4 w0 nf species[dog food-grower]]

;turtle has instinct of hungriness to keep energy

;nl and n4 are brain nodes, nm = node of mouse, ns = node of stomach, nf = node of foot
;w0 = connection weight between nl and n4

;turtles can be species 'dog' or 'food-grower'

to setupturtles
case species
[who >= number [setxy random screen-width random screen-height ht setspecies food-grower]
who < number [setxy 0 0 setc yellow setspecies dog setenergy 100 seth 0
setnm 0 setns 0 setnf 0 setnl 0 setn4 0 setw0 1 setstomachlevel 100]]
;food-grower cannot be seen in the screen, and dog starts from 0 0 cordinate

end

to grow
;the total oder for the food-grower

if species = dog [stop]
;dog does not grow foods

rt random 10 It random 10 fd 1
;random walk by food-grower

if (abs ycor) < 0.5 and (abs xcor) > 11.5

[stamp green]

;food area 'y=0, abs x = 12' is grown by food-grower

end
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to livethedog
;the total order for the dog
if species = food-grower [stop]
;food-grower only grows the food
if energy > 0
[mouse
stomach
nodel
node4
foot]
;when energy > 0 all module (mouse, stomach, nodel, node4, foot) function

end

to environmentfunctions
restriction00
restrictionx12
restrictiony(

;always functioning

end

to mouse
setnm ns * 1
if nm > 0 and pc = green
[stamp black
setstomachlevel stomachlevel + 100
setenergy energy - 1]
;action to environment is setpc black
;action to stomach is setstomachlevel

end

to stomach
if stomachlevel > 0
[setstomachlevel stomachlevel - 10
setenergy energy + 10
setenergy energy - 1]

;action of disgust
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ifelse stomachlevel < 50
[setns 1
setenergy energy - 1]
[setns 0]
;food seeking process starts by hungriness

end

to nodel
setnl ns * 1
;nl is activated by activation of ns
ifnl >0
[setenergy energy - 1]
;energy consumption by activation of nl

end

to node4
setn4 nl * w0
;n4 is activated by activation of nl
ifnd >0
[setenergy energy - 1]
;energy consumption of n4

end

to foot
setnfn4 * 1
ifnf>0
[fd 1
setenergy energy - 2]
;taking step and energy consumption of nf

end

to restriction00
if species = food-grower
[stop]
;environment function only to dog

if heading != 90 and heading !=270
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[seth ((2 * (random 2) + 1) * 90)
setenergy energy - 1]
;there are only 2 ways which a dog can face to

end

to restrictionx12
if species = food-grower
[stop]
;environment function only to dog
if (abs xcor) > 11 and pc = black
[setxy 00
seth random 360]
;to clear one big cycle

end

to restrictionyQ
if species = food-grower
[stop]
;environment function only to dog
if ycor =0
[sety 0]
;there is no way withouty =0

end

Observer procedures

to setup

ct

crt number + food-grow-rate
;foods are glown by a kind of turtle 'food-grower'

ask-patches

[if pc = green [setpc black]
if (ycor = 0 and (abs xcor) = 12)
and (random 100) < initialcondition [setpc green]]

;initialcondition desides the posibility of existance of foods at the beggining

ask-turtles [setupturtles]
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end

to go
ask-turtles [livethedog grow environmentfunctions]

end

to go-eternaly

loop [go]

end

to stop-it
stopall

end

2

Turtle procedures

turtles-own [energy stomachlevel nm ns nsf nl nlr n2 n3 n4 w0 wl w2 w3 w4 directionsensor nf
species[dog food-grower]]

;turtle has instinct of hungriness to keep energy

;nl and n4 are brain nodes, nm = node of mouse, ns = node of stomach, nf = node of foot

;nsf =node of stomach, full, nlr = nodel reward

;w0 = connection weight between nl and n4 directionsensor = headingsensor

;turtles can be species 'dog' or 'food-grower'

to setupturtles
case species
[who > number [setxy random screen-width random screen-height ht setspecies food-grower]
who <= number [setxy 0 0 setc yellow setspecies dog setenergy 100 seth (random 360)
setnm 0 setns 0 setnsf 0 setnf 0 setnl 0 setnlr 0 setn2 0 setn3 0 setn4 0
setwO 1 setwl 0 setw2 0 setw3 1 setwd 1 setdirectionsensor heading
setstomachlevel 100]]
;food-grower cannot be seen in the screen, and dog starts from 0 O cordinate

end
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to grow
;the total oder for the food-grower
if species = dog [stop]
;dog does not grow foods
rt random 10 It random 10 fd 1
;random walk by food-grower
if (abs ycor) < 0.5 and (abs xcor) > 10.5 and (abs xcor) < 11.5
[stamp green]
;food area 'y=0, abs x = 11" is grown by food-grower

end

to livethedog
;the total order for the dog
if species = food-grower [stop]
;food-grower only grows the food
if energy > 0
[mouse
stomach
eye
nodel
weightl
node2
weight2
node3
node4
foot
body]
;when energy > 0 all module (mouse, stomach, nodel, node2, node3, node4, foot, body) function

end

to environmentfunctions
restrictionx11
restrictiony(

;always functioning

end
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to mouse
setnm ns * 1
if nm > 0 and pc = green
[stamp black
setstomachlevel stomachlevel + 100
setenergy energy - nm]|
;action to environment is setpc black
;action to stomach is setstomachlevel

end

to stomach
if stomachlevel > 0
[setstomachlevel stomachlevel - 10
setenergy energy + 13
setenergy energy - 1]
;action of disgust
ifelse stomachlevel < 50
[setns 1
setenergy energy - ns]
[setns 0]
;food seeking process starts by hungriness
ifelse stomachlevel > 80
[setnsf 1
setenergy energy - nsf]
[setnsf 0]

end

to eye
setdirectionsensor heading

end

to nodel
setnl ns * 1

;nl is activated by activation of ns
ifnl >0

[setenergy energy - nl]
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;energy consumption by activation of nl
setnlr nsf * 1
;nlr is activated by nsf
ifnlr>0
[setenergy energy - nlr]
;energy consumption by activation of nlr

end

to node2
setn2 nl * wl
;n2 is activated by stimulus of success weight wl
ifn2>0
[setenergy energy - n2]
;energy consumption by activation of n2

end

to weight1
ifwl >0
[setwl w1 - 0.01]
;natural decrease of weightl
if heading =90 and nlr >0 and wl < 1.5
[setwl w1l +nlr * 0.5]
;reward for the direction 90degree after getting the food by nlr

end

to node3
setn3 nl * w2
;n3 is activated by stimulus of success weight w2
ifn3>0
[setenergy energy - n3]
;energy consumption by activation of n3

end
to weight2

ifw2>0
[setw2 w2 - 0.01]
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;natural decrease of weight2
if heading =270 and nlr > 0 and w2 < 1.5
[setw2 w2 + nlr * 0.5]
;reward for the direction 90degree after getting the food by nlr

end

to node4
setn4 nl * w0
;n4 is activated by activation of nl
ifnd >0
[setenergy energy - n4]
;energy consumption of n4

end

to foot
setnfn4 * 1
if nf>0
[fd 1
setenergy energy - nf]
;taking step and energy consumption of nf

end

to body
if (max n2 n3) =n2 and (n2 > 0 or n3 > 0)
[if (directionsensor > 270 or directionsensor < 90) [seth heading + (n2 * 20)]
if (directionsensor > 90 and directionsensor < 270) [seth heading - (n2 * 20)]
setenergy energy - 1]
;heading ajustment when n2 wins
if (max n2 n3) =n3 and (n2 > 0 or n3 > 0)
[if (directionsensor > 270 or directionsensor < 90) [seth heading - (n3 * 20)]
if (directionsensor > 90 and directionsensor < 270) [seth heading + (n3 * 20)]
setenergy energy - 1]
;heading ajustment when n3 wins

end

to restrictionx11
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if species = food-grower
[stop]
;environment function only to dog
if (abs xcor) = 11 and (pc = black or stomachlevel > 0)
[setxy 00
seth random 360]
;to clear one big cycle

end

to restrictionyQ
if species = food-grower
[stop]
;environment function only to dog
if ycor 1= 0
[sety 0]
;there is no way withouty =0
if (abs xcor) > 1 and heading != 90 and heading != 270
[ifelse heading >= 0 and heading < 180 [seth 90]
[seth 270]
]
;compulsory headings change to 2 ways
if xcor > 1 and xcor < 2
[setx 2]
if xcor < -1 and xcor > -2
[setx -2]

;X must be seisu

end
Observer procedures
to setup
ct

crt number + food-grow-rate
;foods are glown by a kind of turtle 'food-grower'
ask-patches
[if pc = green [setpc black]
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if (ycor = 0 and (abs xcor) = 11)
and (random 100) < initialcondition [setpc green]|
;initialcondition desides the posibility of existance of foods at the beggining
ask-turtles [setupturtles]

end

to go
ask-turtles [livethedog grow environmentfunctions]

end

to go-eternaly

loop [go]

end

to stop-it
stopall

end

3

Turtle procedures

« 3k 3k sk sk sk sk sk sk sk sk st sk sk sk sk sk stk sie sk skeoske sk sk st sk sk sk sk sk sk sk steoske sk sk sk sie sk sk st sk sk sk sk sie sk skeoske sk sk skeoskeosie sk skeoskeosie sk steoskeosieoskoskeoskoskeskoskokoskesk skok
b

5

; depressive agents procedure

>

- 3k sfe e s sk s sk s sk sk sk sk sk sk sk ke sfeosie sk sk sk sk sk sk sk sk sk sk sk sk ke sk sie sk sk sk sk sk sk sk sk st sk sk sk ke seosie sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskokesk
]

turtles-own [species[dep-agent food-grower| energy stomachlevel direction
nm ns nsfnse nfnl nlr nlp n2 n3 n4 nS5 nSr n5p n6 n6r n6P n7

wl w2 w3 wad w5 wo]

;these valuables are defined originally in this program.

;turtle is the basic agents in this software 'StarLogo'.

;In this simulation, turtles are catagorised to two species, 'dep-agent' and 'food-grower'.
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;A dep-agent consists of a brain, a sensor, a mouse, a body, a stomach, and a foot.

;Each part works autonomously. Each part is considered as a module and corresponding to
; each function made in this program.

;A brain is a comprehensive part of node1-node7 and does not exist exactly corresponding
;function in this program. But nodel-node7 are corresponding to this part.

;'energy' is the valuable for the whole dep-agent system.

; When each part works, the energy is consumed.

;'stomachlevel' is the food level in the stomach.

;'direction’ is the value of the direction the dep-agent is toward.

;nm: the output of the node at mouse,

;ns: the output of the node at stomach,

;nsf: the output of the node at stomach especially at the state of full,

;nse: the output of the node at stomach especially at the state of empty

;nf: the output of the node at foot

;nl - n7 are brain nodes output, nm = node of mouse, ns = node of stomach, nf = node of foot
;nsf = node of stomach, full, nlr = nodel reward

;directionsensor = headingsensor

;wl-w6 = weight of connections

;turtles can be species 'dog' or 'food-grower’

to setupturtles
case species
[who > number [setxy random screen-width random screen-height ht setspecies food-grower]
who <= number [setxy 0 0 setc yellow setspecies dep-agent setenergy 100 seth (random 360)
setnm 0 setns 0 setnsf 0 setnf 0 setnl 0 setnlr 0 setnlp 0 setn2 0 setn3 0 setn4 0
setn5 0 setnSr 0 setn5p 0 setn6 0 setn6r 0 setn6p 0 setn7 0 setwl 0 setw2 0
setw3 0 setw4 0 setw5 0 setw6 0
setdirection heading setstomachlevel 100]]
;food-grower cannot be seen in the screen, and dog starts from 0 0 cordinate

end
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to grow
;the total oder for the food-grower
if species = dep-agent [stop]
;dog does not grow foods
rt random 10 It random 10 fd 1
;random walk by food-grower
if (abs ycor) < 0.5 and (abs xcor) > 10.5 and (abs xcor) < 11.5
[stamp green]
;food area 'y=0, abs x = 11" is grown by food-grower

end

to livethedog
;the total order for the dep-agent
if species = food-grower [stop]
;food-grower only grows the food
if energy > 0
[mouse

stomach

eye

nodel

weightl

node2

weight2

node3

node4

node5

node6

node7

weight3

weight4

weight5

weight6

foot

body
]

218



;when energy > 0 all module (mouse, stomach, nodel, node2, node3, node4, foot, body) function

end

to environmentfunctions
restrictionx11
restrictiony(

;always functioning

end

to mouse

setnm n4 * 1

if nm > 0 and pc = green

[stamp black
setstomachlevel stomachlevel + 100]

;action to environment is setpc black
;action to stomach is setstomachlevel

setenergy energy - nm
;energy consumption by the use of nm

end

to stomach
if stomachlevel > 0
[setstomachlevel stomachlevel - 5
setenergy energy + 20
setenergy energy - 1]
;to digest
ifelse stomachlevel < 50
[setns 1]
[setns 0]
;food seeking process starts by hungriness
ifelse stomachlevel > 80
[setnsf 1]
[setnsf 0]
;the signal of the fullness of stomach
ifelse stomachlevel = 0 and (xcor = 0 or (abs xcor) > 9.5)

[setnse 1]
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[setnse 0]
;the signal of the empty of the stomach
setenergy energy - (ns + nsf + nse)
;energy consumption of the use of nodes 'ns, nsf and nse'

end

to eye
setdirection heading
;eye can ditect 360digree of direction

end

to nodel
setnl ns * 1
;nl is activated by ns times weight 1
setnlr nsf * 1
;nlr is activated by nsf times weight 1
setnlp nse * 1
;nlp is activated by nse times nse
setenergy energy - (nl +nlr +nlp)
;energy consumption by the nodes at nodel

end

to node5
setn5 nl * 1

;n5 is activated by nl times weight 1
setnSrnlr * 1

;nSr is activated by nlr times weight 1
setnSp nlp * 1

;nSp is activated by nlp times weight 1
setenergy energy - (n5 + n5r + n5p)

;energy consumption by the nodes at node5

end
to node2

ifelse (n6 * w3) <(n5 * wl)

[setn2 n5 * wl]
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[setn2 0]
;n2 is activated by stimulus of success weight wl
;n6 * w3 is a threshold value of the activation of n2
ifn2>0
[setenergy energy - n2]
;energy consumption by activation of n2

end

to weightl1
ifwl>0
[setwl w1 - 0.01]
;natural decrease of weightl
if heading =90 and wl < 1.5
[setwl w1l +nlr * 0.5]
;reward for the direction 90degree after getting the food by nlr

end

to weight3
ifw3>0
[setw3 w3 - 0.01]
;natural decrease of weight3
if heading = 90 and w3 > 0
[setw3 w3 - nor * 0.5]
;W3 is changed by the success or the failure of getting foods
if heading =90 and w3 < 1.5
[setw3 w3 +n6p * 0.5]

end

to node3
ifelse (n6 * w4) < (n5 * w2)
[setn3 n5 * w2]
[setn3 0]
;n3 is activated by stimulus of success weight w2
;n6*w4 is a thereshold the value of n3
ifn3 >0

[setenergy energy - n3]

221



;energy consumption by activation of n3

end

to weight2
ifw2>0
[setw2 w2 - 0.01]
;natural decrease of weight2
if heading =270 and nlr > 0 and w2 < 1.5
[setw2 w2 + nlr * 0.5]
;reward for the direction 90degree after getting the food by nlr

end

to weight4
ifwd >0
[setw4 w4 - 0.01]
;natural decrease of weight4
if heading =270 and w4 >0
[setw4d w4 - nor * 0.5]
;w4 is changed by the success or the failure of getting foods
if heading =270 and w4 < 1.5
[setw4 w4 +n6p * 0.5]

end

to node4
ifelse (n6 * w6) < (nl +n7)
[setn4 nl +n7]
[setn4 0]
;n4 is activated by activation of nl,n7
:n6 * wo is the threshold value of n4
ifnd >0
[setenergy energy - n4]
;energy consumption of n4

end

to node6

setn6 n5 * 1
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;n6 is activated by n5 times weight 1
setn6r ndr * 1

;nér is activated by nS5r times weight 1
setn6p n5p * 1

;n6p is activated by nSp times weight 1
setenergy energy - (n6 + nér + nép)

;energy consumption by the nodes at node6

end

to weight6
ifw6 >0
[setw6 w6 - 0.01]
;natural decrease of weight6
ifw6>0
[setw6 W6 - nor * 0.5]
ifw6<1.5
[setw6 w6 + n6p * 0.5]
;w6 is changed by the success or the failure of getting foods

end

to node?
ifelse (n6 * w5) < (max n2 n3)
[setn7 (max n2 n3)]
[setn7 0]
;n7 is activated by activation of n2,n3
;n6*w5 is the threshold value of n7
ifn7>0
[setenergy energy - n7]
;energy consumption of n7

end

to weight5
ifw5>0
[setw5S w5 - 0.01]
;natural decrease of weight5

ifw5>0
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[setw5 w5 - nbr * 0.5]
ifw5<1.5
[setw5 w5 +n6p * 0.5]
;W5 1s changed by the success or the failure of getting foods

end

to foot
setnfn4 * 1
ifnf>0andnl >0
[fd 1
setenergy energy - nf]
;taking step and energy consumption of nf

end

to body
if (max n2 n3) =n2
[if (direction > 270 or direction < 90) [seth heading + (n2 * 20)]
if (direction > 90 and direction < 270) [seth heading - (n2 * 20)]
setenergy energy - n2]
;heading ajustment when n2 wins
if (max n2 n3) =n3 and (n2 > 0 or n3 > 0)
[if (direction > 270 or direction < 90) [seth heading - (n3 * 20)]
if (direction > 90 and direction < 270) [seth heading + (n3 * 20)]
setenergy energy - n3]
;heading ajustment when n3 wins

end

to restrictionx 11
if species = food-grower
[stop]
;environment function only to dog
if (abs xcor) > 10.5 and (pc = black or stomachlevel > 0)
[setxy 00
seth random 360]
;to finish one cycle

end
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to restrictionyQ
if species = food-grower
[stop]
;environment function only to dog
if (abs ycor) > 1 or (abs xcor) > 1
[sety O
ifelse heading < 180 [seth 90]
[seth 270]]
;there is no way without y =0

end

Observer procedures

;********************************************************************************
skesksk

;

; emvironment setting cords

;
;********************************************************************************

ok

to setup

ct

crt number + food-grow-rate
;foods are glown by a kind of turtle 'food-grower'

ask-patches

[if pc = green [setpc black]
if (ycor = 0 and (abs xcor) = 11)
and (random 100) < initialcondition [setpc green]]

;initialcondition desides the posibility of existance of foods at the beggining

ask-turtles [setupturtles]

end

to go

ask-turtles [livethedog grow environmentfunctions]
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end

to go-eternaly

loop [go]

end

to stop-it
stopall

end

a) Environment

Following the embodied approach, the environment and the body of the model is defined.

As an environment of the model, a virtual environment is adopted rather than a real
environment, because it is possible to develop a model easier in the virtual world than in the real
world. As a virtual environment, we employed an environment of the artificial life simulation
software, ‘StarLogo’ (StarLogo, 2002). The reason why this application was chosen is that this
application has an artificial life framework as its original setting and that it is known to be one of the
best packages to write a program of an agent which moves in a virtual environment.

The environment is the two dimensional black screen and the width and the height of the
screen is 25 by the original coordinate unit. In this environment, we create an artificial life, which

behaves depressively (Fig. 1). We call the artificial life as ‘an agent’ from now on.
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Fig. 1 The environment and an agent

(The small square in the center of the screen is an agent)

To create an agent, we create a ‘setup’ command as an ‘observer procedure’ of StarLogo.

to setup
ct
crt number

end

‘ct’ is a shorten form of ‘clear turtles’ and means to clear all turtles on the screen. ‘crt number’ is the
command for creating turtles as many as the number. Because we simulate one agent at first, the
number will be one.

There are three necessary conditions of life: (a) an ability of self-reproduction, (b) goal-oriented
behavior, and (c) spontaneous behavior (Fujita, 2001). The agent was developed to comply these
three conditions. The agent should be also developed as simple as possible, following the bottom-up
approach. Here, the first necessary condition, an ability of self-reproduction, is neglected, because
the mechanism of self reproduction needs at least two different sex agents to simulate the mammals.
The simplest goal of an agent would be to get energy periodically, in other words, to get a food
periodically in this environment, because a life needs to consume energy to live. As the third
necessary condition, the spontaneous behavior of a simplest agent, the agent is developed to have the

behavior to get a food. Now in the environment two types of substances, an agent and a food are
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created (Fig 2).
|8 =8| 5] T

number a food-grove-rate S0

initialcondition

Fig. 2 The environment, an agent and a food

As we set just technically that foods are created by food-grower in the environment, we also

create ‘food-grower’ as another kind of turtles. Thus the setup command is modified to

to setup
ct

crt number + food-grow-rate

end

The variable ‘food-grow-rate’ means how many food-growers grow foods.

An agent consists of a brain, a mouth, a stomach, and a foot (Fig. 3).
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Brain

Fig. .3 The structure of an agent

It is necessary for a mouth to get and to eat a food, for a stomach to digest a food, for a foot to
seek a food, and for a brain to control internal processes of eating, digesting, seeking a food. Fig. 3
metaphorically shows the parts of an agent in human-like organization. An agent also needs
variables such as ‘energy’ and ‘stomachlevel’. The variable ‘energy’ decreases when an agent moves,
processes internally, and even just is alive. The variable ‘stomachlevel’ indicates how much food
remains in the stomach and when the level falls below a certain level, an agent starts a spontaneous
behavior to get a food. We define these variables and two categories of turtles ‘dep-agent’ and
‘food-grower’ in turtle procedure. The ‘dep-agent’ means the agent which shows depressive

behavior.
turtles-own [species [dep-agent food-grower] energy stomachlevel]

In this setting, a depression is defined as a procedure described in the latter part of
this chapter. When an agent is hungry, an agent starts to seek a food. However, if in
every time when an agent is hungry, there is no food in the environment and an agent
fails to get a food, an agent will stop to seek a food finally. To realize this result this

model is going to be developed.

Firstly the coordinates of an agent and foods are fixed. An agent is plotted at the

origin of the screen and food sources are plotted at (+ 11, 0) (Fig. 4).
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Fig. 4 The configuration of an agent and food sources

Meanwhile, theoretically the simplest environment is that there are only two coordinates which
are for an agent and a food (Fig. 5). In this environment when an agent is hungry, an agent moves to

a food source next to the agent and get a food. This is a simple one step procedure.
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Fig. 5 The simplest environment

However, we expand the world to one dimensional passage. To simulate more realistic energy
consumption process by walking and trading off of walking and stopping, one dimensional way is
created in the two dimensional 25*25 screen. To realize the result of depression, not only one food

source but two sources at (11, 0) and (-11, 0) are set. Some procedures are added in the program for

this setting.

to setup

ct

crt number + food-grow-rate

ask-patches

[if pc = green [setpc black]
if (ycor = 0 and (abs xcor) = 11)
and (random 100) < initialcondition [setpc green]]

ask-turtles [setupturtles]

end

This ‘observer procedure’ calls ‘setupturtles’ in the ‘turtle procedure’ at the last line.
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to setupturtles
case species
[who > number [setxy random screen-width random screen-height ht
setspecies food-grower]
who <= number [setxy 0 O setc yellow setspecies dep-agent setenergy 100
seth (random 360) setstomachlevel 100]]

end

Food-growers are plotted randomly in the screen and colored in black. Dep-agent gets 100 energy
points and 100 stomachlevels in the initial condition. And an agent is randomly set the heading
which the agent is toward at (0, 0). Of course the color of an agent is yellow.

Food-growers randomly move in the screen and only when they are at (211, 0), they grow the food

at this coordinate. We set this procedure ‘grow’ for food-grower as a turtle procedure.

to grow
if species = dep-agent [stop]
rt random 10 It random 10 fd 1
if (abs ycor) < 0.5 and (abs xcor) > 10.5 and (abs xcor) < 11.5
[stamp green]

end

For an agent we set the procedure, ‘livethedog’.

to livethedog
if species = food-grower [stop]
if energy >0
[mouse
stomach
foot
brain]

end

‘livethedog’ orders to run each module, brain, mouse, stomach, and foot in every time step
respectively, if the energy of an agent is over zero. When the energy of an agent falls on zero, an
agent stops. It means that the agent is dead. The details of the procedures, brain, mouse, stomach,

and foot are developed in the following sections.
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After the run of ‘setup’ procedure, by running the procedures ‘grow’ and ‘livethedog’ the model
is simulated. We introduce observer procedures, ‘go’, ‘go-eternally’ and ‘stop-it’ to start, continue

and stop the simulation.

to go
ask-turtles [livethedog grow]

end

to go-eternaly

loop [go]
end

to stop-it
stopall

end

Now all environments and basic embodiment of an agent are set up.

In the next section, the agent brain is developed from the first layer to the third layer.

b) 1st layer

The function of the first layer brain is just to return a reactive response to the stimulus from an
environment. In our environment this function corresponds to a reactive response to get a food. The
stimulus must be a signal of the level of a stomach. To detect a signal from a stomach, we introduce
a node, modulel. To generate a response, we introduce another node, module2. Other parts, mouse,
stomach, and foot of an agent are also considered as nodes of a neural network. Each node has a
name like ‘ns’ for a node of stomach, and discrete-valued nodes (0 or 1), nl, n2, nm, ns, and nf are
introduced. The connection weights between nodes are all one. The whole architecture of an agent is

developed as fig. 6.
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Fig. 6 The whole architecture of an agent

Now we introduce the detail of each module or node by showing the procedures of each node.

to stomach
if stomachlevel > 0
[setstomachlevel stomachlevel - 10
setenergy energy + 10
setenergy energy - 1]
;digesting process
ifelse stomachlevel < 50
[setns 1
setenergy energy - 1]
[setns 0]
;food seeking process starts by hungriness
end

Stomach has two functions. The first function is to digest foods that mouse ate. In
each step, stomach digests 10 units of foods and changes those to energy. The second
function is to activate the node of stomach, when stomachlevel fall under 50. It means in

psychological words that an agent is hungry. To work each function, energy is consumed.
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to modulel
setnlns*1
;nl is activated by the activation of ns
ifnl>0
[setenergy energy - 1]
;energy consumption by the activation of nl

end

Modulel is the corresponding node for the stimulus from an environment in a brain
and is activated when ns is activated. In this context the change of stomach level is the

change of an internal environment and would be a stimulus.

to module2
setn2 n1 * w0
;n2 is activated by activation of nl1
ifn2>0
[setenergy energy - 1]
;energy consumption of n2

end

Module2 is the corresponding node for the response to environment. Module2 is
activated by the product of the activation of nl and the weight between modulel and

module2. Module2 has forward connections to foot and mouse.

to foot
setnfn2 * 1
if nf>0
[fd 1
setenergy energy - 2]
;taking step and energy consumption of nf

end
Foot proceeds the step to seek a food. nf is activated by the activation of n2. When nf

is activated, foot takes a step toward right or left direction of the passage. The direction

of taking a step is decided by an environmental procedure ‘restriction00’.
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to restriction00
if species = food-grower
[stop]
;the environmental function only to an agent
if heading != 90 and heading != 270
[seth ((2 * (random 2) + 1) * 90)
setenergy energy - 1]
;there are only 2 ways which a dog can face to

end

This procedure imposes the heading of an agent to right or to left compulsory before
taking a step. There is also another environmental procedure for an agent at the
coordinate (+ 12, 0).

to restrictionx12
if species = food-grower
[stop]
;the environmental procedure only to an agent
if (abs xcor) > 11 and pc = black
[setxy 0 0
seth random 360]
;to clear one cycle

end

This procedure takes an agent from (£12, 0) to the origin (0, 0). When an agent
reaches at the end of passage, an agent is compulsory returned to the origin. The
returning walking process is neglected in this simulation, because it is not necessary to

simulate a depression behavior of an agent.

to mouse
setnmns * 1
if nm > 0 and pc = green
[stamp black
setstomachlevel stomachlevel + 100
setenergy energy - 1]
;action to environment is setpc black
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:action to stomach is setstomachlevel

end

Mouse is a module for eating a food. When there is a food on the passage and when
nm is activated, the mouth gets a food and moves it to stomach.
These procedures described above are the all procedures for the first layer brain agent.
By running all procedures simultaneously in the simulation, an agent lives in the

environment.

Simulation trial

An agent stops when it is not hungry. An agent also stops when the energy of the agent falls on
zero. However in other situation an agent never stops. When an agent is hungry, it moves right and
left until it gets a food eternally. The agent is a simple reactive agent and never learns anything and

never would be a learned helplessness.
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c) 2nd layer
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Fig. 7 the architecture of an agent with a first and a second layer brain

The second layer brain has a function of a simple memory and a function of evaluating the value
of the memory. In the real brain the second layer consists of amygdara, hypocampus, and many more
parts. However, in our model, following the bottom-up approach, we only introduce two nodes,
module3 and module4 as parts of a second layer brain. The whole architecture of an agent would be
on fig. 7. As new parts of an agent directionsensor, body, module3 and module4 are introduced. New
variables, nsf and nlr are added on the modules, stomach and modulel respectively. This means that
the other parts of each module stomach and nl are configurated to nsf and nlr. Module3 and
module4 learn how often an agent succeeds to get a food in right or left way. Influenced by the
evaluation of values of module3 and module4 body turns to the direction to go. Module3 and
module4 are connected to directionsensor, which detects the direction an agent faces. Learning rule

is Hebbian rule. Learning is represented by the strength of connection between modulel and
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module3, module4. Learning mechanism is very simple. When an agent succeeds to get a food,
stomach will be full. The signal of fullness of stomach activates modulel and the activation of
modulel re-activates the node which is corresponded to the direction an agent faces at the moment.
At the moment the node has already activated, because an agent turned to the direction before
moving. It does not cease unless the hungriness stops. The re-activation reinforces the strength of the
connection of W1 or W2. In this system the value corresponds to the strength of a connection.

As the last sub-section, each module is introduced following the procedure of the

module in the program.

to stomach
if stomachlevel > 0
[setstomachlevel stomachlevel - 10
setenergy energy + 13
setenergy energy - 1]
;disgusting process
ifelse stomachlevel < 50
[setns 1
setenergy energy - ns]
[setns 0]
;food seeking process starts by hungriness
ifelse stomachlevel > 80
[setnsf 1
setenergy energy - nsf]
[setnsf 0]

end

The activation process of nsf is added on the procedure of a first layer brain. When stomach is

full, in other words, stomachlevel > 80, nsf is activated.

to modulel
setnlns*1
;nl is activated by activation of ns
ifnl>0
[setenergy energy - nl]
;energy consumption by activation of n1

setnlr nsf* 1
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;nlr is activated by nsf
if nlr >0
[setenergy energy - nlr]
;energy consumption by activation of nlr

end

The activation process of nlr is added on the procedures of last sub-section. N1r

means the modulel for reward. N1r is activated by the activation of nif.

to module3
setn3 nl *wl
;n3 is activated by stimulus of success weight wl
ifn3>0
[setenergy energy — n3]
;energy consumption by activation of n3

end

to module4
setn4 n1 * w2
;n4 is activated by stimulus of success weight w2
ifnd>0
[setenergy energy — n4]
;energy consumption by activation of n4

end

Module3 and module4 are simply activated by the product of n1 and wl or w2.

to weightl
ifwl>0
[setwl wl - 0.01]
;natural decrease of weightl
if direction =90 and n1r >0 and wl < 1.5
[setwl w1l + nlr * 0.5]
;reward for the direction 90 degrees after getting the food by nlr

end
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to weight2
ifw2 >0
[setw2 w2 - 0.01]
;natural decrease of weight2
if direction = 270 and n1r>0and w2 < 1.5
[setw2 w2 + nlr * 0.5]
;reward for the direction 90degree after getting the food by nilr

end

Weightl and weight2 decrease naturally by 0.01 in each step. When nlr is one, a
corresponding weight to the direction an agent faces (weightl is for right, and weight2
is for left) is reinforced by 0.5 till 1.5.

to body
if (max n3 n4) =n3 and (n3 >0 or n4 > 0)
[if (directionsensor > 270 or directionsensor < 90) [seth heading + (n3 * 20)]
if (directionsensor > 90 and directionsensor < 270) [seth heading - (n3 * 20)]
setenergy energy - 1]
;heading ajustment when n3 wins
if (max n3 n4) = n4 and (n3 >0 or n4 > 0)
[if (directionsensor > 270 or directionsensor < 90) [seth heading - (n4 * 20)]
if (directionsensor > 90 and directionsensor < 270) [seth heading + (n4 * 20)]
setenergy energy - 1]
;heading ajustment when n4 wins

end
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Fig. 8 Turn of the body by 20 degrees

Body turns the heading of an agent by 20 degrees to the direction which activated more than the
other direction. (Fig 5.4.4.2) For example, imagine the situation, when an agent faces 350 degrees
and get hungry. If n3 = 1.5 and n4 = 0.8, n3 wins and the agent turns to 10 degrees from 350 degrees
by 20 degrees and moves to right direction in spite of the first direction to the left. This is the
mechanism of turning the body. The activations of nodes, n3 and n4 don’t exactly decide the
direction an agent moves and just influences by 20 degrees to the corresponding direction, because
to change a direction digitally to right or left is unrealistic. In a real world an agent is influenced
much by the initial direction an agent faces and it takes much effort to turn around many degrees in a
moment of hungriness. The initial direction of an agent is decided when an agent is put at the origin.

There is another property of this node selection mechanism. The selection at a node foot follows
the winner-takes-all rule. Though in a normal neural network, all inputs from connections are
accumulated, in this connection, only one input is exclusively selected. This mechanism is developed

referring partly the idea of Cohornen learning rule.

to directionsensor
setdirection heading

end

Directionsensor percepts the direction an agent faces. The variable for the direction is originally
set as ‘heading’ in StarLogo and an agent percepts it and changes it to the new variable ‘direction’ at
directionsensor.

These are the procedures modified and appeared newly for the second layer brain agent. Other
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procedures such as mouse, foot, and module2 are the same as the first layer brain agent.

Simulation trial

Second layer agent also does not stops except for the situation that an agent is not hungry and
dies. It must effectively processes to get a food, because it has learning system to move to better
direction. However, because the analysis of effectiveness of second layer brain compared to first

layer brain is not a purpose of this study, we don’t analyze it here.

d) 3rd layer

It is considered that the third layer brain, ‘cerebral cortex’ has a function of thinking with
complex representations. There is an interesting experiment which shows the difference between the
second layer brain and the third layer brain. (Ono, 1994) From this experiment it can be derived that
the second layer brain only has the function of reinforcement of a simple action and does not have a
function to memorize undesirable situation to avoid. The third layer brain can memory complex
situation and using this memory an agent can restrain undesirable behavior. In our environment it
means to avoid going to low possibility direction of a food. To realize this function, we add a few

modules or nodes on the third layer brain. The whole architecture of a brain is on the fig. 9.
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Fig. 9 The whole architecture of the third layer brain

Though the simple memories module3 and module4 were at the second layer
brain in the last section, now it moved to the third layer brain. In the three-layered
brain module3, module4 and module6 develop a complex memory about the motion

at the time of hungriness.

module3 .| module6
(turn right) (go forward) module3
(turn right) \ module6
+ - (go forward)
module4 /
module4 | module6 (turn left)
(turn left) (go forward)

Fig. 10 The memory at the third layer brain

Module3 and module4 are respectively connected to the body for the action, turning right and
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turning left. Module6 is connected to foot for the action, going forward. When module3 is connected
to module6, it means going forward after turning right. When module3 is connected to module6, it
means going forward after turning left. Module6 is connected both from module3 and module6. The
representation for going forward is shared by two patterns of connected representations,
module3-module6 and module4-module6. These kinds of complex representations can not be
memorized in the second layer brain, as the experiment proved. A second layer brain can memory
single representation, but cannot memory a causal relation of two representations. Thus module3 and
module4 transferred to the third layer brain. Instead of these nodes, module5 is added on the second
layer brain. And this node transfers the input from modulel to module3 and module4. As the weights
of connections w1l and w2 are still learning variable weights, module5, w1, and w2 take the function
of value evaluation.

Module7 is also newly appeared in the third layer brain. This node is ‘a bias neuron’ and the
connection from this node to all output nodes in the brain take a role of threshold. Unless exceeding
the threshold value, all output nodes, n2, n3, n4 and n6 are not activated. The threshold weights from
this node, w3-w6 are changed when an agent gets a food and fails to get a food. to change the
weights of w3-w6 new nodes, nse, nlp, n5r, n5p, n7r, n7p are introduced. ‘e’ of nse means empty. ‘p’
after nl, n5 and n7 means punishment. From this layer brain it is hypothesized that an agent can
recognize a bit complex concept of failure. Expanding this hypothesis, it is hypothesized that an
agent has a mechanism originally to increase threshold weights directly after the failure by the
evolution of a brain. The threshold weights are also decreased by the same learning rule applied to
w1 and w2 after getting a food.

The procedures of modules changed from the last section are introduced below.

to stomach
if stomachlevel > 0
[setstomachlevel stomachlevel - 5
setenergy energy + 20
setenergy energy - 1]
; digesting process
ifelse stomachlevel < 50
[setns 1]
[setns 0]
;food seeking process starts by hungriness
ifelse stomachlevel > 80
[setnsf 1]
[setnsf O]
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;the signal of the fullness of stomach
ifelse stomachlevel = 0 and (xcor = 0 or (abs xcor) > 9.5)
[setnse 1]
[setnse 0]
;the signal of the empty of the stomach
setenergy energy - (ns + nsf + nse)
;energy consumption of the use of nodes 'ns, nsf and nse'

end

The procedure about a new node nse is added. When stomachlevel falls down to zero,

a node of stomach, nse is activated.

to modulel
setnlns*1
;nl is activated by ns times weight 1
setnlr nsf* 1
;nlr is activated by nsf times weight 1
setnlp nse * 1
;nlp is activated by nse times nse
setenergy energy - (n1 + nlr + nlp)
;energy consumption by the nodes at modulel

end

On modulel also the procedure for a new node nlp is added. When nse is activated, nlp is

activated by the activation of nse.

to module5
setn5n1*1

;n5 is activated by n1 times weight 1
setn5rnlr* 1

;n5r is activated by nlr times weight 1
setn5p nlp * 1

;n5p is activated by nlp times weight 1
setenergy energy - (n5 + n5r + n5p)

;energy consumption by the nodes at module5

end
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On module5 each node, n5, n5r, and n5p are respectively activated by the

corresponding node at modulel, n1, nlr, and nlp.

to module7
setn7n5*1
;N7 is activated by n5 times weight 1
setn7r n5r* 1
;n7r is activated by n5r times weight 1
setn7p n5p * 1
;n7p is activated by n5p times weight 1
setenergy energy - (N7 + n7r + n7p)
;energy consumption by the nodes at module7

end

On module7? each node, n7, n7r, and n7p are respectively activated by the

corresponding node at module5, n5, n5r, and n5p.

to module3
ifelse (n7 * w3) < (N5 * wl)
[setn3 n5 * wl]
[setn3 0]
;n3 is activated by stimulus of success weight wl
;n7 * w3 is a threshold value of the activation of n3
ifn3>0
[setenergy energy — n3]
;energy consumption by activation of n3

end

to module4
ifelse (n7 * w4) < (n5 * w2)
[setnd n5 * w2]
[setn4 0]
;n4 is activated by stimulus of success weight w2
;n7*w4 is a thereshold the value of n4
ifnd>0
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[setenergy energy — n4]
;energy consumption by activation of n4

end

Both n3 and n4 are activated by the activation of n5 instead of nl in the two-layered brain at the
last sub-section. The threshold calculations are made in both nodes. For example, in module3 n7
times w3 is the threshold value of n3, and the threshold value is compared to the input n5*w1. Only
when the input value exceeds the threshold value, n3 is activated. In module4 a same mechanism is

implemented.

to module6
ifelse (n7 * w5) < (max n3 n4)
[setn6 (max n3 n4)]
[setn6 0]
;N6 is activated by activation of n3,n4
;n7*w5 is the threshold value of n6
ifn6>0
[setenergy energy — n6]
;energy consumption of n6

end

‘n6’ is activated by the stronger activation between n3 and n4. The threshold mechanism by

module7 also influences to this node.

to module2
ifelse (n7 * w6) < (nl1 + n6)
[setn2 nl + n6]
[setn2 0]
;n2 is activated by activation of n1,n6
;n7 * we is the threshold value of n2
ifn2>0
[setenergy energy — n2]
;energy consumption of n2

end

‘n2’ is activated by the summation of nl and n6. n1-n2 is reactive connection of the first-layer
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brain. On this connection the activation of n6 is added, if n6 is activated, getting the permission of

activation from module7. On module2, module7 also imposes a threshold value.

to weight3
ifw3 >0
[setw3 w3 - 0.01]
;natural decrease of weight3
if heading =90 and w3 >0
[setw3 w3 — n7r * 0.5]
;w3 is changed by the success or the failure of getting foods
if heading =90 and w3 < 1.5
[setw3 w3 + n7p * 0.5]

end

to weight4
if w4 >0
[setw4d w4 - 0.01]
;natural decrease of weight4
if heading = 270 and w4 > 0
[setwd w4 — n7r * 0.5]
;w4 is changed by the success or the failure of getting foods
if heading =270 and w4 < 1.5
[setwd w4 + n7p * 0.5]

end

‘w3’ and ‘w4’ are reinforced by the product of n7p and 0.5 when the corresponding receiving
nodes n3 and n4 are activated after the failure of getting a food. In other words, when an agent fails
to get a food, it faces to right or left, the corresponding weight connected to direction representing
nodes is increased. By the same mechanism after the success of getting a food w3 and w4 are

decreased by the activation of n7r.

to weight5
if w5 >0
[setw5 w5 - 0.01]
;natural decrease of weight5
if ws >0
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[setw5 w5 — n7r * 0.5]
ifws <1.5
[setw5 w5 + n7p * 0.5]
;w5 is changed by the success or the failure of getting foods

end

to weight6
if wé >0
[setw6 w6 - 0.01]
;natural decrease of weight6
if wé >0
[setw6 w6 — n7r * 0.5]
if wé < 1.5
[setw6 w6 + n7p * 0.5]
;w6 changes according to the success or the failure of getting foods

end

The variables w5 and w6 increase and then decrease by n7p and n7r after the failure and the
success of getting a food. The direction an agent faces at a moment of a success and a failure is not
related to these two weights, because these two weights are projected to the nodes n2 and n6 for the
action ‘going forward’. For these nodes, only the decision whether going forward is right or not is
important. Thus the threshold values for these nodes changes in accordance just with a success and a

failure of getting a food.
The descriptions above are the developing process of the model of emotion using an artificial
brain methodology. The three-layered brain model successfully constructs an adequate model of

depression. In the next chapter, the simulated behavior of the model and the interpretations of the

results will be discussed in detail.

SOARS SOASRS
GUI

ignore

250



Title : interview
Date : 060823
Author: Kohei NODA

E-mail: knoda@valdes.titech.ac.jp

role
InterviewerRole
Applicant_role
I :cognition
A:reward
A:bodyRole

:emotion

zaction

:perception
zcognition
zemotion
:motion_adjustment
:long_term_memory
zarousal

:restrain

> > r > > r X

:motivation
I:learning
:perception
action

:learning

> > X >

zemotion_expression

itemData

spotNumber spotName spotCommand spotCommand spotCommand spotCommand
spotCommand spotCommand spotCommand spotCommand spotCommand spotCommand
spotCommand spotCommand spotCommand spotCommand spotCommand spotCommand
spotCommand spotCommand spotCommand spotCommand spotCommand spotCommand
spotCommand spotCommand spotCommand spotCreate
spot <>keyword A_spot=home <>keyword I _spot=home
I:long_term_memory <>setEquip appointment=util. IntValue ; <>logEquip

appointment ; <>askEquip appointment=0 <>setEquip
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friendly_speaking=util.Intvalue ; <>logEquip friendly_speaking ; <>askEquip
friendly_speaking=-1 <>setEquip honestly_speaking=util.Intvalue ; <>logEquip
honestly_speaking ; <>askEquip honestly_speaking=-1 <>setEquip
nervous_face=util.IntValue ; <>logEquip nervous_face ; <>askEquip nervous_face=-1

<>setEquip politely _speaking=util.IntValue ; <>logEquip politely speaking ;
<>askEquip politely speaking=1

outside

I:cognition <>startRule l:cognition <>keyword catch=null <>keyword
cognition=null <>keyword how=null <>keyword what=null
1 A:reward <>setEquip reward=util.IntValue ; <>logEquip reward ; <>askEquip
reward=0

A:body <>startRule A:bodyRole <>keyword state=sleeping

I:emotion <>startRule l:emotion <>keyword decision=null

reception_room

office <>setEquip application=util.IntValue ; <>logEquip application ;
<>askEquip application=0

I:action <>startRule l:action <>keyword facial_expression=neutral

<>keyword utterance=null

home

A:cognition <>startRule A:cognition <>keyword catch=null <>keyword
cognition=null <>keyword cognition_goal=null  <>keyword cognition_plan=null

<>keyword feeling=null <>keyword how=null <>keyword what=null

A:long_term_memory <>startRule A:long_term_memory <>setEquip
appointment=util.IntValue ; <>logEquip appointment ; <>askEquip appointment=0

<>setEquip counter=util.IntValue ; <>logEquip counter ; <>askEquip counter=0

<>setEquip emotion_A_job=util.IntvValue ; <>logEquip emotion_A_ job ; <>askEquip
emotion_A_job=30 <>setEquip emotion_M_job=util.Intvalue ; <>logEquip
emotion_M job ; <>askEquip emotion_M_job=-30 <>setEquip
emotion_all=util.DoubleValue ; <>logEquip emotion_all ; <>askEquip emotion_all=0.0

<>setEquip emotion_all_goal=util.Intvalue ; <>logequip emotion_all_goal

<>setkquip emotion_friendly=util.Doublevalue ; <>logEquip emotion_friendly ;
<>askEquip emotion_friendly=20.0 <>setEquip
emotion_honestly=util _DoublevValue ; <>logEquip emotion_honestly ; <>askEquip
emotion_honestly=0.0 <>setEquip emotion_negative result=util.IntValue ;
<>logEquip emotion_negative result ; <>askEquip emotion_negative result=-10

<>setEquip emotion_politely=util.Doublevalue ; <>logEquip emotion_politely ;
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<>askEquip emotion_politely=-20.0 <>setEquip
emotion_positive_result=util.IntValue ; <>logEquip emotion_positive result ;
<>askEquip emotion_positive_result=10 <>setEquip emotion_reply=util.Intvalue ;
<>logEquip emotion_reply ; <>askEquip emotion_reply=0 <>setEquip
punishment_friendly=util._.DoubleValue ; <>logEquip punishment_friendly ; <>askEquip
punishment_friendly=0.0 <>setEquip punishment_honestly=util.Doublevalue ;
<>logEquip punishment_honestly ; <>askEquip punishment_honestly=0.0 <>setEquip
punishment_negative_result=util.IntValue ; <>logEquip punishment_negative_result ;
<>askEquip punishment_negative_result=10 <>setEquip
punishment_politely=util._DoubleValue ; <>logEquip punishment _politely ; <>askEquip
punishment_politely=20.0 <>setEquip punishment_positive_result=util.IntValue ;
<>logEquip punishment_positive_result ; <>askEquip punishment_positive_result=0

<>setEquip punishment_reply=util.IntvValue ; <>logEquip punishment_reply ;
<>askEquip punishment_reply=0 <>setkEquip reward_friendly=util.Doublevalue ;
<>logEquip reward_friendly ; <>askEquip reward_friendly=20.0 <>setEquip
reward_honestly=util.Doublevalue ; <>logEquip reward_honestly ; <>askEquip
reward_honestly=0.0 <>setEquip reward_negative_result=util.IntValue ; <>logEquip
reward_negative_result ; <>askEquip reward_negative_result=0 <>setEquip
reward_politely=util.Doublevalue ; <>logEquip reward_politely ; <>askEquip
reward_politely=0.0 <>setEquip reward_positive_result=util.IntValue ; <>logEquip
reward_positive_result ; <>askEquip reward_positive_result=10 <>setEquip
reward_reply=util.Intvalue ; <>logequip reward_reply ; <>askEquip reward_reply=0

A:emotion <>startRule A:emotion <>keyword decision=null <>setEquip
emotion=util.IntvValue ; <>logEquip emotion ; <>askEquip emotion=0

A:learning <>startRule A:learning

A:emotion_expression <>startRule A:emotion_expression

A:motion_adjustment <>startRule A:motion_adjustment <>keyword
motion_adjustment

A:arousal <>startRule A:arousal <>setEquip arousal=util.Intvalue ;
<>logEquip arousal ; <>askkquip arousal=0

A:restrain <>startRule A:restrain <>setEquip restrain=util.IntValue ;
<>logEquip restrain ; <>askEquip restrain=0

I zperception <>startRule I:perception

I:learning <>startRule I1:learning

A:motivation <>startRule A:motivation

A:perception <>startRule A:perception
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A:action <>startRule A:action <>keyword action=null  <>keyword

facial_expression=neutral <>keyword utterance=null

itemData
agentNumber agentName agentCommand agentCommand agentCreate
Interviewer <home>moveTo activateRole InterviewerRole

Applicant  <home>moveTo activateRole Applicant_role

stage
decay
decayl
decay?2
arousal
restrainl
restrain2
restrain3
auditory
vision
internal
input
motivation
cognition
emotionl
emotion2
emotion3
panic
learning
motion

output

itemData

ruleRole ruleStage ruleCondition ruleCondition ruleCondition
ruleCondition ruleCondition ruleCondition ruleCommand ruleCreate

InterviewerRole output <l:cognition>is cognition=go_to office <spot>is

I_spot=home <outside>moveTo ; <spot>set 1_spot=outside

InterviewerRole output isTime @8:50 <spot>is |_spot=outside
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<office>moveTo ; <spot>set |_spot=office
InterviewerRole output <I:cognition>is cognition=go_to_reception_room
<reception_room>moveTo ; <spot>set |_spot=reception_room
InterviewerRole output <I:cognition>is cognition=return_to_office
<office>moveTo ; <l:cognition>set cognition=null ; <spot>set | _spot=office
InterviewerRole output <Il:cognition>is cognition=go_home <spot>is
I_spot=office <outside>moveTo ; <spot>set |_spot=outside
InterviewerRole output 1isTime @18:00 <spot>is |_spot=outside
<home>moveTo ; <spot>set |_spot=home
Applicant_role output <A:cognition>is cognition=go_to_interview <A:body>is
state=awake <spot>is A_spot=home <outside>moveTo ; <spot>set
A_spot=outside ; <A:long_term_memory>askEquip appointment=0
Applicant_role output <A:cognition>is cognition=applying <A:body>is
state=awake <home>isSpot <office>askEquip application=1
Applicant_role output <A:cognition>is cognition=make_appointment
<A:long_term_memory>askEquip appointment=1 ; <A:cognition>set
cognition=waiting_meeting
Applicant_role output <A:cognition>is cognition=go_to office <A:body>is
state=awake <office>moveTo ; <spot>set A_spot=office
Applicant_role output <A:cognition>is cognition=go_home <A:cognition>is
cognition_goal=A_job isTime ©10:00 <home>moveTo ; <spot>set
A_spot=home ; <A:cognition>set cognition=null
Applicant_role output <A:cognition>is cognition=go_home <A:cognition>is
cognition_goal=M_job isTime ©18:00 <home>moveTo ; <spot>set
A_spot=home ; <A:cognition>set cognition=null
Applicant_role output <A:cognition>is cognition=leave_the_room
<reception_room>isSpot <outside>moveTo ; <A:cognition>set
cognition=go_home ; <A:body>set state=awake ; <A:arousal>askEquip arousal=100 ;
<A:cognition>set feeling=null ; <A:action>set facial_expression=null ; <spot>set
A_spot=outside
Applicant_role output 1isTime @9:00 <A:cognition>is
cognition_plan=go_to_interview <reception_room>moveTo ;
<spot>set A_spot=reception_room
Applicant_role output isTime @9:00 <A:cognition>is cognition_goal=M_job
<office>moveTo ; <spot>set A spot=office

I:cognition decay <>isTime @0:00 <>set cognition=null
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I :cognition decay

I<>is catch=null

1<>is what=null !<>is how=null

<>set catch=null ; <>set what=null ; <>set how=null

I :cognition cognition

cognition=go_to_office

I :cognition cognition
I<>isTime 13:29

I :cognition cognition
<>isTime @13:30

I :cognition cognition

appointment==1

I :cognition cognition

appointment==1

I<A:body>is state=depression

<>isTime @8:30 <>set
<>is catch=see <>is what=letter
<>set cognition=read_application
<>is catch=see <>is what=letter
<>set cognition=set_meeting
<>isTime @8:55 <I:long_term_memory>askEquip
<>set cognition=go_to_reception_room
<>isTime @9:00 <I:long_term_memory>askEquip

<>set

cognition=start_interview ; <l:long_term _memory>askEquip appointment=0

I :cognition cognition

how=introduce_yourself

I :cognition cognition
how=friendly_speaking
I :cognition cognition
how=honestly_speaking
I :cognition cognition
how=politely_speaking
I :cognition cognition
how=stress

I :cognition cognition
how=positive

I :cognition cognition
how=negative

I zcognition cognition

how=please_come_again

<>is catch=hear <>is what=interviewer"s voice <>is
<>set cognition=waiting_reply

<>is catch=hear <>is what=applicant®s_voice <>is
<>set cognition=friendly_speaking

<>is catch=hear <>is what=applicant®s_voice <>is
<>set cognition=honestly_speaking

<>is catch=hear <>is what=applicant®s_voice <>is
<>set cognition=politely_speaking

<>is catch=see <>is what=applicant"s_face <>is

<>set cognition=nervous_face

<>is catch=decision <>is what=evaluation <>is
<>set cognition=book_meeting
<>is catch=decision <>is what=evaluation <>is

<>set cognition=tell_the_negative_result
<>is catch=hear <>is what=interviewer"s_voice <>is

<A:long_term_memory>askEquip counter== <>set

cognition=interview_finishing ; <I:long_term_memory>askEquip appointment=1

I zcognition cognition

how=please_come_again

cognition=interview_finishing

I :cognition cognition

how=sorry_you_don"t_match

I :cognition cognition

<>is catch=hear <>is what=interviewer"s_voice <>is
<A:long_term_memory>askEquip counter== <>set
<>is catch=hear <>is what=interviewer"s_voice <>is

<>set cognition=interview_finishing

<>is catch=hear <>is what=interviewer"s_voice <>is
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how=thank_you <>set cognition=return_to_office
I:cognition cognition <>isTime @17:00 <>set
cognition=go_home
I:emotion emotionl <l:cognition>is cognition=friendly_speaking
I<l:long_term_memory>askEquip friendly_speaking=<0 <>set
decision=positive
I:emotion emotionl <l:cognition>is cognition=friendly_speaking
I<l:long_term_memory>askEquip friendly_speaking=>0 <>set
decision=negative
I:emotion emotionl <l:cognition>is cognition=honestly_speaking
I<l:long_term_memory>askEquip honestly_speaking=<0 <>set
decision=positive
I:emotion emotionl <l:cognition>is cognition=honestly_speaking
I<l:long_term_memory>askEquip honestly_speaking=>0 <>set
decision=negative
I:emotion emotionl <l:cognition>is cognition=politely_speaking
I<l:long_term_memory>askEquip politely_speaking=<0 <>set
decision=positive
I:emotion emotionl <l:cognition>is cognition=politely_speaking
I<l:long_term_memory>askEquip politely_speaking=>0 <>set
decision=negative
I:emotion emotionl <l:cognition>is cognition=nervous_face
I<l:long_term_memory>askEquip nervous_face=<0 <>set
decision=positive
I:emotion emotionl <l:cognition>is cognition=nervous_face
I<l:long_term_memory>askEquip nervous_face=>0 <>set
decision=negative
I zaction motion <l:cognition>is cognition=set_meeting
<>set utterance=make_appointment ; <office>askEquip application=0
I zaction motion <l:cognition>is cognition=start_interview
<>set utterance=introduce_yourself
I zaction motion <l:cognition>is cognition=book meeting
<>set utterance=please_come_again
I:action motion <l:cognition>is cognition=tell _the negative result
<>set utterance=sorry_you _don®"t_match

I:action motion <l:cognition>is cognition=interview_finishing
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<>set utterance=thank_you
I :perception auditory <l:action>is utterance=introduce_yourself
<l:cognition>set catch=hear ; <l:cognition>set
what=interviewer"s_voice ; <l:cognition>set how=introduce_yourself
I :perception auditory <A:action>is utterance=friendly_speaking
<l:cognition>set catch=hear ; <l :cognition>set what=applicant"s_voice ;
<l:cognition>set how=Ffriendly_speaking
I :perception auditory <A:action>is utterance=politely_speaking
<l:cognition>set catch=hear ; <l :cognition>set what=applicant"s_voice ;
<l:cognition>set how=politely_speaking
I :perception auditory <A:action>is utterance=honestly_speaking
<l:cognition>set catch=hear ; <l :cognition>set what=applicant"s_voice ;
<l:cognition>set how=honestly_speaking
I :perception vision <A:action>is facial_expression=stress <Il:cognition>is
cognition=waiting_reply <l:cognition>set catch=see ;
<l:cognition>set what=applicant®s_face ; <l:cognition>set how=stress
I :perception internal <l:emotion>is decision=positive
<l:cognition>set catch=decision ; <l:cognition>set what=evaluation ;
<l:cognition>set how=positive ; <l:emotion>set decision=null
I :perception internal <l:emotion>is decision=negative
<l:cognition>set catch=decision ; <l:cognition>set what=evaluation ;
<l:cognition>set how=negative ; <l:emotion>set decision=null
I :perception auditory <l:action>is utterance=please_come_again
<l:cognition>set catch=hear ; <l:cognition>set
what=interviewer"s_voice ; <l:cognition>set how=please_come_again
I :perception auditory <l:action>is utterance=sorry_you_don"t_match
<l:cognition>set catch=hear ; <l:cognition>set
what=interviewer"s_voice ; <l:cognition>set how=sorry_you_don"t_match
I zperception auditory <l:action>is utterance=thank_you
<l:cognition>set catch=hear ; <l:cognition>set what=interviewer"s_voice ;
<l:cognition>set how=thank_you
I zperception vision <>isTime 8:30 && lisTime 16:50 <office>askEquip
application==1 <l:cognition>set catch=see ; <Il:cognition>set
what=letter ; <l:cognition>set how=application
A:cognition decay <>isTime @0:00 <>set cognition=null

A:cognition decay I<>is catch=null 1<>is what=null !<>is how=null
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<>set catch=null ; <>set what=null ; <>set how=null
A:cognition cognition <>is catch=motivation <>is what=A_goal <>is how=job
<>set cognition=no_job ; <>set cognition_goal=A_job
A:cognition cognition <>is catch=motivation <>is what=M_goal <>is how=job
<>set cognition=job ; <>set cognition_goal=M_job
A:cognition cognition <>is cognition_goal=A_job <A:long_term memory>askEquip
appointment==1 <>isTime @8:00 <>set  cognition=go_to_interview ;
<>set cognition_plan=go_to_interview
A:cognition cognition <>is cognition_goal=A_job <A:long_term memory>askEquip
appointment==0 <office>askEquip application==0 I<A:cognition>is
cognition=applied <spot>is A_spot=home <>isTime 13:00 && UlisTime 17:00
<>set cognition=applying ; <>set cognition_plan=applying
A:cognition cognition <>is cognition_goal=M_job <>isTime @8:00
<>set cognition=go_to_office ; <>set cognition_plan=go_to_office
A:cognition cognition <>is cognition_goal=M_job <>isTime @17:00
<>set cognition=go_home ; <>set cognition_plan=go_home
A:cognition cognition <>is catch=action <>is what=behavior <>is how=applied
<>set cognition=applied ; <>set cognition_plan=make_ appointment
A:cognition cognition <>is catch=hear <>is what=interviewer"s_voice <>is
how=make_appointment <>set  cognition=make_appointment ; <>set
cognition_plan=going_interview
A:zcognition cognition <>is catch=hear <>is what=interviewer"s_voice <>is
how=introduce_yourself <>set cognition=start_introduction ; <>set
cognition_goal=reply
A:zcognition cognition <>is catch=decision <>is what=behavior <>is how=friendly
<>set cognition=reply_friendly ; <>set cognition_plan=Ffriendly
A:zcognition cognition <>is catch=decision <>is what=behavior <>is how=honestly
<>set cognition=reply_honestly ; <>set cognition_plan=honestly
A:cognition cognition <>is catch=decision <>is what=behavior <>is how=politely
<>set cognition=reply_politely ; <>set cognition_plan=politely
A:cognition cognition <>is catch=decision <>is what=behavior <>is
how=impossible <>set cognition=no_plan ; <>set cognition_plan=no_plan
A:zcognition cognition <>is catch=motion_adjustment <>is what=behavior <>is
how=friendly <>set cognition=reply friendly adjusted
A:zcognition cognition <>is catch=motion_adjustment <>is what=behavior <>is

how=politely <>set cognition=reply politely adjusted
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A:cognition cognition <>is catch=motion_adjustment <>is what=behavior <>is

how=honestly <>set cognition=reply_honestly_adjusted

A:cognition cognition <>is catch=action <>is what=behavior <>is how=friendly
<>set cognition=friendly_speaking

A:cognition cognition <>is catch=action <>is what=behavior <>is how=politely
<>set cognition=politely_speaking

A:cognition cognition <>is catch=action <>is what=behavior <>is how=honestly
<>set cognition=honestly_speaking

A:cognition cognition <>is catch=hear <>is what=applicant"s_voice <>is

how=friendly_speaking <>set cognition=acted friendly

A:cognition cognition <>is catch=hear <>is what=applicant"s_voice <>is

how=honestly_speaking <>set cognition=acted_honestly

A:cognition cognition <>is catch=hear <>is what=applicant"s_voice <>is

how=politely_speaking <>set cognition=acted politely

A:cognition cognition <>is catch=hear <>is what=interviewer"s_voice <>is

how=please_come_again <A:long_term_memory>askEquip counter== <>set

cognition=positive_result ; <A:long_term_memory>askEquip counter=counter+l ;

<A:long_term_memory>askEquip appointment=appointment+1

A:cognition cognition <>is catch=hear <>is what=interviewer"s_voice <>is

how=please_come_again <A:long_term_memory>askEquip counter== <>set

cognition=positive_result ; <A:long_term _memory>askEquip counter=counter+l ; <>set

cognition_goal=M_job ; <A:long_term_memory>askEquip emotion_M_job=30

A:zcognition cognition <>is catch=hear <>is what=interviewer"s_voice <>is

how=sorry_you_don"t_match <>set cognition=negative_result ; <>set

cognition_goal=A_job

A:zcognition cognition <>is catch=hear <>is what=interviewer"s_voice <>is

how=thank_you <>set cognition=leave_the_room

Azemotion emotion3 <A:cognition>is cognition_goal=A_job

<A:long_term_memory>getEquip emotion=emotion_all_goal ; <>cloneEquip emotion

Azemotion emotionl <A:long_term_memory>askEquip

emotion_friendly=reward_friendly-punishment_friendly ;

<A:long_term_memory>askEquip

emotion_honestly=reward_honestly-punishment_honestly ;

<A:long_term_memory>askEquip

emotion_politely=reward_politely-punishment_politely ;

<A:long_term_memory>askEquip emotion_reply=reward_reply-punishment_reply
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A:emotion emotion2 <A:long_term_memory>askEquip
emotion_all=emotion_friendly+emotion_honestly+emotion_politely+emotion_reply ;
<A:long_term_memory>askEquip emotion_A_job=(30)+emotion_all ;

<A:long_term_memory>askEquip emotion_all_goal=emotion_A_job+emotion_M_job

A:emotion emotion3 <A:cognition>is cognition_goal=reply
<A:long_term_memory>askEquip emotion_friendly=>emotion_honestly
<A:long_term_memory>askEquip emotion_friendly=>emotion_politely
<A:long_term_memory>askEquip emotion_friendly=>0 <>set

decision=friendly ; <A:long_term_memory>getEquip emotion=emotion_friendly ;
<>cloneEquip emotion ; <A:cognition>set fTeeling=positive ; <A:cognition>set
cognition_goal=A_job

A:emotion emotion3 <A:cognition>is cognition_goal=reply
<A:long_term_memory>askEquip emotion_honestly=>emotion_friendly
<A:long_term_memory>askEquip emotion_honestly=>emotion_politely
<A:long_term_memory>askEquip emotion_honestly=>0 <>set

decision=honestly ; <A:long_term_memory>getEquip emotion=emotion_honestly ;
<>cloneEquip emotion ; <A:cognition>set fTeeling=positive ; <A:cognition>set
cognition_goal=A_job

Azemotion emotion3 <A:cognition>is cognition_goal=reply
<A:long_term_memory>askEquip emotion_politely=>emotion_friendly
<A:long_term_memory>askEquip emotion_politely=>emotion_friendly
<A:long_term_memory>askEquip emotion_politely=>0 <>set

decision=politely ; <A:long_term_memory>getEquip emotion=emotion_politely ;
<>cloneEquip emotion ; <A:cognition>set fTeeling=positive ; <A:cognition>set
cognition_goal=A_job

Azemotion emotion3 <A:cognition>is cognition_goal=reply
1<A:long_term_memory>askEquip emotion_friendly=>0
1<A:long_term_memory>askEquip emotion_honestly=>0

I<A:long_term_memory>askEquip emotion_politely=>0 I<A:body>is
state=activated <>set decision=impossible ; <A:arousal>askEquip
arousal=arousal+200 ; <A:cognition>set Tfeeling=negative ;
<A:long_term_memory>getEquip emotion=emotion_all ; <>cloneEquip emotion ;
<A:body>set state=activated ; <A:cognition>set cognition_goal=A_job
A:motion_adjustment motion <A:cognition>is cognition=reply friendly

<A:motion_adjustment>set motion_adjustment=reply friendly

A:motion_adjustment motion <A:cognition>is cognition=reply politely
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<A:motion_adjustment>set motion_adjustment=reply politely
A:motion_adjustment motion <A:cognition>is cognition=reply_honestly
<A:motion_adjustment>set motion_adjustment=reply _honestly
A:long_term memory decay <>isTime @0:00 !<A:long_term_memory>askEquip
punishment_friendly=<0 <A:long_term_memory>askEquip
punishment_friendly=punishment_friendly-0.5
A:long_term memory decayl <>isTime @0:00 !<A:long_term_memory>askEquip
punishment_honestly=<0 <A:long_term_memory>askEquip
punishment_honestly=punishment_honestly-0.5
A:long_term memory decay2 <>isTime @0:00 !<A:long_term_memory>askEquip
punishment_politely=<0 <A:long_term_memory>askEquip
punishment_politely=punishment_politely-0.5
A:arousal arousal <>isTime @6:00 <A:body>set state=awake ;
<>askEquip arousal=100
A:arousal arousal <>isTime @22:00 <A:body>set
state=sleeping ; <A:cognition>set cognition=null ; <A:cognition>set feeling=null ;
<A:cognition>set cognition_goal=null ; <A:cognition>set cognition_plan=null ;
<>askEquip arousal=0
A:arousal arousal <A:cognition>is cognition=no_plan I<A:body>is
state=activated <>askEquip arousal=arousal+200 ; <A:body>set
state-activated
A:arousal arousal <A:cognition>is cognition=positive_result <A:body>is
state=activated <>askEquip arousal=100 ; <A:body>set state=awake
A:zarousal arousal <A:cognition>is cognition=negative_result <A:body>is
state=activated <>askEquip arousal=100 ; <A:body>set state=awake
A:zrestrain restrainl <A:long_term_memory>getEquip
restrain=emotion_A_job ; <>cloneEquip restrain
A:restrain restrain2 <>askEquip restrain=restrain*(-1)
A:zrestrain restrain3 <>askEquip restrain=>0 <>isTime 6:00 !<>isTime 22:00
I<A:body>is state=activated <A:body>set state=depression ;
<A:cognition>set feeling=depression
A:motivation motivation <>isTime @6:00 <A:long_term_memory>askEquip
emotion_M_job=<0 <A:cognition>set catch=motivation ;
<A:cognition>set what=A_goal ; <A:cognition>set how=job
A:zmotivation motivation <>isTime @6:00 !<A:long_term_memory>askEquip

emotion M job=<0 <A:cognition>set catch=motivation ;
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<A:cognition>set what=M_goal ; <A:cognition>set how=job
I:learning learning <l:cognition>is cognition=set_meeting
<l:long_term_memory>askEquip appointment=1
A:perception auditory <l:action>is utterance=make_appointment
<A:cognition>set catch=hear ; <A:cognition>set what=interviewer"s voice ;
<A:cognition>set how=make_appointment ; <l:action>set utterance=null
A:perception auditory <l:action>is utterance=introduce_yourself
<A:cognition>set catch=hear ; <A:cognition>set
what=interviewer"s_voice ; <A:cognition>set how=introduce_yourself ; <l:action>set
utterance=null
A:perception internal <A:emotion>is decision=friendly
<A:cognition>set catch=decision ; <A:cognition>set what=behavior ;
<A:cognition>set how=friendly ; <A:emotion>set decision=null
A:perception internal <A:emotion>is decision=honestly
<A:cognition>set catch=decision ; <A:cognition>set what=behavior ;
<A:cognition>set how=honestly ; <A:emotion>set decision=null
A:perception internal <A:emotion>is decision=politely
<A:cognition>set catch=decision ; <A:cognition>set what=behavior ;
<A:cognition>set how=politely ; <A:emotion>set decision=null
A:perception internal <A:emotion>is decision=impossible
<A:cognition>set catch=decision ; <A:cognition>set what=behavior ;
<A:cognition>set how=impossible ; <A:emotion>set decision=null
A:perception internal <A:motion_adjustment>is
motion_adjustment=reply_friendly <A:cognition>set
catch=motion_adjustment ; <A:cognition>set what=behavior ; <A:cognition>set
how=friendly ; <A:motion_adjustment>set motion_adjustment=null
A:perception internal <A:motion_adjustment>is
motion_adjustment=reply_politely <A:cognition>set
catch=motion_adjustment ; <A:cognition>set what=behavior ; <A:cognition>set
how=politely ; <A:motion_adjustment>set motion_adjustment=null
A:perception internal <A:motion_adjustment>is
motion_adjustment=reply_honestly <A:cognition>set
catch=motion_adjustment ; <A:cognition>set what=behavior ; <A:cognition>set
how=honestly ; <A:motion_adjustment>set motion_adjustment=null
A:perception internal <A:action>is action=friendly_introduction

<A:cognition>set catch=action ; <A:cognition>set what=behavior ;
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<A:cognition>set how=friendly ; <A:action>set action=null
A:perception internal <A:action>is action=politely_introduction
<A:cognition>set catch=action ; <A:cognition>set what=behavior ;
<A:cognition>set how=politely ; <A:action>set action=null
A:perception internal <A:action>is action=honestly_introduction
<A:cognition>set catch=action ; <A:cognition>set what=behavior ;
<A:cognition>set how=honestly ; <A:action>set action=null
A:perception internal <office>askEquip application==1
<A:cognition>set  catch=action ; <A:cognition>set  what=behavior ;
<A:cognition>set how=applied
A:perception auditory <A:action>is utterance=friendly_speaking
<A:cognition>set catch=hear ; <A:cognition>set what=applicant®s_voice ;
<A:cognition>set how=friendly_speaking ; <A:action>set utterance=null
A:perception auditory <A:action>is utterance=politely_speaking
<A:cognition>set catch=hear ; <A:cognition>set what=applicant"s_voice ;
<A:cognition>set how=politely_speaking ; <A:action>set utterance=null
A:perception auditory <A:action>is utterance=honestly_speaking
<A:cognition>set catch=hear ; <A:cognition>set what=applicant"s_voice ;
<A:cognition>set how=honestly_speaking ; <A:action>set utterance=null
A:perception auditory <l:action>is utterance=please_come_again
<A:cognition>set catch=hear ; <A:cognition>set
what=interviewer™s_voice ; <A:cognition>set how=please_come_again ; <l:action>set
utterance=null
A:perception auditory <l:action>is utterance=sorry_you_don"t_match
<A:cognition>set catch=hear ; <A:cognition>set
what=interviewer®s_voice ; <A:cognition>set  how=sorry_you_don"t_match ;
<l:action>set utterance=null
A:perception auditory <l:action>is utterance=thank_you
<A:cognition>set catch=hear ; <A:cognition>set what=interviewer"s_voice ;
<A:cognition>set how=thank_you ; <l:action>set utterance=null
A:action motion <A:cognition>is cognition=reply friendly_adjusted
<>set action=friendly_introduction
A:action motion <A:cognition>is cognition=reply politely adjusted
<>set action=politely_introduction
A:action motion <A:cognition>is cognition=reply honestly adjusted

<>set action=honestly_introduction
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A:action motion <A:cognition>is cognition=Ffriendly_speaking
<>set utterance=friendly_speaking
A:action motion <A:cognition>is cognition=politely_speaking
<>set utterance=politely_speaking
A:action motion <A:cognition>is cognition=honestly_speaking
<>set utterance=honestly_speaking
A:action motion <A:cognition>is cognition=no_plan <A:cognition>is
cognition_plan=reply <>set utterance=speaking_without_strategy
A:learning learning <A:cognition>is cognition=positive_result
<A:cognition>is cognition_plan=friendly
<A:long_term_memory>askEquip reward_friendly=reward_friendly+10 ;
<A:cognition>set feeling=positive ; <A:cognition>set cognition_plan=null ;
<A:long_term_memory>getEquip emotion=emotion_positive_result ; <>cloneEquip
emotion
A:learning learning <A:cognition>is cognition=positive_result
<A:cognition>is cognition_plan=honestly
<A:long_term_memory>askEquip reward_honestly=reward_honestly+10 ;
<A:cognition>set feeling=positive ; <A:cognition>set cognition_plan=null ;
<A:long_term_memory>getEquip emotion=emotion_positive_result ; <>cloneEquip
emotion
A:learning learning <A:cognition>is cognition=positive_result
<A:cognition>is cognition_plan=politely
<A:long_term_memory>askEquip reward_politely=reward_politely+10 ;
<A:cognition>set feeling=positive ; <A:cognition>set cognition_plan=null ;
<A:long_term_memory>getEquip emotion=emotion_positive_result ; <>cloneEquip
emotion
A:zlearning learning <A:cognition>is cognition=negative_result
<A:cognition>is cognition_plan=friendly
<A:long_term_memory>askEquip  punishment_friendly=punishment_friendly+10 ;
<A:cognition>set feeling=negative ; <A:cognition>set cognition_plan=null ;
<A:long_term_memory>getEquip emotion=emotion_negative_result ; <>cloneEquip
emotion
A:zlearning learning <A:cognition>is cognition=negative_result
<A:cognition>is cognition_plan=honestly
<A:long_term_memory>askEquip  punishment_honestly=punishment_honestly+10 ;

<A:cognition>set Tfeeling=negative ; <A:cognition>set cognition_plan=null ;
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<A:long_term_memory>getEquip emotion=emotion_negative_result ; <>cloneEquip
emotion
A:learning learning <A:cognition>is cognition=negative_result
<A:cognition>is cognition_plan=politely
<A:long_term memory>askEquip  punishment_politely=punishment_politely+10 ;
<A:cognition>set feeling=negative ; <A:cognition>set cognition_plan=null ;
<A:long_term_memory>getEquip emotion=emotion_negative _result ; <>cloneEquip
emotion
A:learning learning <A:cognition>is cognition=negative_result

<A:cognition>is cognition_plan=no_plan

<A:long_term_memory>askEquip punishment_reply=punishment_reply+10 ;
<A:cognition>set feeling=negative ; <A:cognition>set cognition_plan=null ;
<A:long_term_memory>askEquip emotion_all=emotion_all-10 ;

<A:long_term_memory>getEquip emotion=emotion_negative_result ; <>cloneEquip
emotion
A:emotion_expression panic  <A:cognition>is cognition=no_plan

<A:action>set facial_expression=stress
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<?xml version="1.0"?>
<rdf:RDF
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlins:owl="http://www.w3.0rg/2002/07/owl#"
xmlns="http://www.owl-ontologies.com/unnamed.owI|#"
xml:base="http://www.owl-ontologies.com/unnamed.owl">
<owl:Ontology rdf.about=""/>
<owl:Class rdf:ID="Looking">
<rdfs:subClassOf>
<owl:Class rdf:ID="BodilyFeatures"/>
</rdfs:subClassOf>

</owl:Class>
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<owl:Class rdf:ID="Family">
<rdfs:subClassOf>
<owl:Class rdf:ID="Environment"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:1D="Body">
<rdfs:subClassOf>
<owl:Class rdf:1D="Structure"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="MotionAdjustment_N"/>
<owl:Class rdf:ID="History">
<rdfs:subClassOf>
<owl:Class rdf:ID="AssesmentAspects"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:1D="Conscientiousness">
<rdfs:subClassOf>
<owl:Class rdf:ID="Types"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="Scripts_N">
<rdfs:subClassOf rdf.resource="http://www.w3.0rg/2002/07/owl#Thing"/>
<rdfs:subClassOf>
<owl:Class rdf:ID="InternallyAssesedFeatures"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="EmotionalStability">
<rdfs:subClassOf>
<owl:Class rdf:about="#Types"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="Intelligence"/>
<owl:Class rdf:ID="EmotionModule_N"/>
<owl:Class rdf:ID="Values">
<rdfs:subClassOf>
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<owl:Class rdf:ID="CompetencySources"/>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Class rdf:ID="Selflmage"/>
</rdfs:subClassOf>
<rdfs:subClassOf>
<owl:Class rdf:ID="Goals_N"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="Face">
<rdfs:subClassOf>
<owl:Class rdf:ID="Head"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:1D="Social">
<rdfs:subClassOf rdf:resource="#Values"/>
</owl:Class>
<owl:Class rdf:ID="Managerial">
<rdfs:subClassOf>
<owl:Class rdf:ID="Competencies"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:1D="ActionSelectionProcesses"/>
<owl:Class rdf:ID="Plans_N">
<rdfs:subClassOf rdf:resource="http://www.w3.0rg/2002/07/owl#Thing"/>
<rdfs:subClassOf>
<owl:Class rdf:about="#InternallyAssesedFeatures"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="ActionRow_N"/>
<owl:Class rdf:ID="ActionModule_N"/>
<owl:Class rdf:about="#CompetencySources">
<rdfs:subClassOf>
<owl:Class rdf:ID="targetTheories"/>
</rdfs:subClassOf>

</owl:Class>
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<owl:Class rdf:ID="Hight">
<rdfs:subClassOf>
<owl:Class rdf:about="#BodilyFeatures"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:1D="Foot">
<rdfs:subClassOf>
<owl:Class rdf:about="#Structure"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="MotivationModule_N"/>
<owl:Class rdf:ID="NodaAgentModel"/>
<owl:Class rdf:ID="LearningModule_N"/>
<owl:Class rdf:1D="AchievementAndAction">
<rdfs:subClassOf>
<owl:Class rdf:about="#Competencies"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="Artistic">
<rdfs:subClassOf rdf:resource="#Values"/>
</owl:Class>
<owl:Class rdf:ID="Punishment_RestrainModule N">
<rdfs:label rdf.datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Punishment/RestrainModule_N</rdfs:label>
</owl:Class>
<owl:Class rdf:.ID="Openess">
<rdfs:subClassOf>
<owl:Class rdf:about="#Types"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:.ID="WorkExperience">
<rdfs:subClassOf rdf:resource="#History"/>
</owl:Class>
<owl:Class rdf:ID="LongTermMemoryModule_N"/>
<owl:Class rdf:.1D="Weight">
<rdfs:subClassOf>
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<owl:Class rdf:about="#BodilyFeatures"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="Initiative">
<rdfs:subClassOf rdf:resource="#AchievementAndAction"/>
</owl:Class>
<owl:Class rdf:ID="ArousalProcess_N"/>
<owl:Class rdf:1D="AchievementFocus">
<rdfs:subClassOf rdf:resource="#AchievementAndAction"/>
</owl:Class>
<owl:Class rdf:ID="Arm">
<rdfs:subClassOf>
<owl:Class rdf:about="#Structure"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:about="#Head">
<rdfs:subClassOf>
<owl:Class rdf:about="#Structure"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:about="#Environment">
<rdfs:subClassOf rdf.resource="#AssesmentAspects"/>
</owl:Class>
<owl:Class rdf:1D="Conventional">
<rdfs:subClassOf rdf:resource="#Values"/>
</owl:Class>
<owl:Class rdf:ID="ThelmpactAndInfruenceCluster">
<rdfs:subClassOf>
<owl:Class rdf:about="#Competencies"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:1D="Skill">
<rdfs:subClassOf rdf:resource="http://www.w3.0rg/2002/07/owl#Thing"/>
<rdfs:subClassOf rdf:resource="#Plans_N"/>
<rdfs:subClassOf rdf.resource="#CompetencySources"/>

</owl:Class>
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<owl:Class rdf:ID="Address">
<rdfs:subClassOf rdf:resource="#Environment"/>
</owl:Class>
<owl:Class rdf:ID="ArousalModule_N"/>
<owl:Class rdf:ID="CentralProcessingRow_N"/>
<owl:Class rdf:ID="Feature"/>
<owl:Class rdf:ID="Investigative">
<rdfs:subClassOf rdf:resource="#Values"/>
</owl:Class>
<owl:Class rdf:ID="RecognizingProcesses"/>
<owl:Class rdf:about="#InternallyAssesedFeatures">
<rdfs:subClassOf>
<owl:Class rdf:ID="AspectAssesedFromAssesseeHimself"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="AgentProcesses"/>
<owl:Class rdf:ID="Enterprizing">
<rdfs:subClassOf rdf:resource="#Values"/>
</owl:Class>
<owl:Class rdf:ID="LearningProcesses"/>
<owl:Class rdf:.ID="DeliverativeLayer_ N"/>
<owl:Class rdf:ID="AgentArchitecture">
<rdfs:subClassOf rdf:resource="#Head"/>
<rdfs:subClassOf rdf:resource="http://www.w3.0rg/2002/07/owl#Thing"/>
</owl:Class>
<owl:Class rdf:about="#Structure">
<rdfs:subClassOf>
<owl:Class rdf:about="#AspectAssesedFromAssesseeHimself"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="SemanticMemories N">
<rdfs:subClassOf rdf.resource="#InternallyAssesedFeatures"/>
<rdfs:subClassOf rdf:resource="http://www.w3.0rg/2002/07/owl#Thing"/>
</owl:Class>
<owl:Class rdf:ID="PerceptionRow_N"/>
<owl:Class rdf:ID="Physical Abilities">
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<rdfs:subClassOf>
<owl:Class rdf:about="#BodilyFeatures"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="Extroversion">
<rdfs:subClassOf>
<owl:Class rdf:about="#Types"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="Leg">
<rdfs:subClassOf rdf:resource="#Structure"/>
</owl:Class>
<owl:Class rdf:ID="Education">
<rdfs:subClassOf rdf:resource="#History"/>
</owl:Class>
<owl:Class rdf:1D="Personal Effectiveness">
<rdfs:subClassOf>
<owl:Class rdf:about="#Competencies"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:about="#AspectAssesedFromAssesseeHimself">
<rdfs:subClassOf rdf.resource="#AssesmentAspects"/>
</owl:Class>
<owl:Class rdf:ID="MotionDecisionProcesses"/>
<owl:Class rdf:about="#Goals N">
<rdfs:subClassOf rdf:resource="#InternallyAssesedFeatures"/>
<rdfs:subClassOf rdf:resource="http://www.w3.0rg/2002/07/owl#Thing"/>
</owl:Class>
<owl:Class rdf:ID="HelpingAndHumanService">
<rdfs:subClassOf>
<owl:Class rdf:about="#Competencies"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:.ID="ReactiveLayer_N"/>
<owl:Class rdf:.ID="AgentKnowledge"/>

<owl:Class rdf:1D="Motives">
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<rdfs:subClassOf rdf:resource="http://www.w3.0rg/2002/07/owl#Thing"/>
<rdfs:subClassOf rdf:resource="#Goals_N"/>
</owl:Class>
<owl:Class rdf:1D="SocialClass">
<rdfs:subClassOf rdf:resource="#History"/>
</owl:Class>
<owl:Class rdf:ID="Agreeableness">
<rdfs:subClassOf>
<owl:Class rdf:about="#Types"/>
</rdfs:subClassOf>
</owl:Class>
<owl:Class rdf:ID="PerceptionModule_N"/>
<owl:Class rdf:ID="Hair">
<rdfs:subClassOf rdf:resource="#Head"/>
</owl:Class>
<owl:Class rdf:ID="Knowledge">
<rdfs:subClassOf rdf:resource="http://www.w3.0rg/2002/07/owl#Thing"/>
<rdfs:subClassOf rdf.resource="#SemanticMemories_N"/>
<rdfs:subClassOf rdf:resource="#Intelligence"/>
</owl:Class>
<owl:Class rdf:.ID="RewardModule_N"/>
<owl:Class rdf:ID="EmotionExpressionModule_N"/>
<owl:Class rdf:ID="Fee">
<rdfs:subClassOf rdf:resource="#History"/>
</owl:Class>
<owl:Class rdf:about="#Competencies">
<rdfs:subClassOf rdf:resource="#targetTheories"/>
</owl:Class>
<owl:Class rdf:about="#BodilyFeatures">
<rdfs:subClassOf rdf:resource="#Feature"/>
<rdfs:subClassOf rdf:resource="#AspectAssesedFromAssesseeHimself"/>
</owl:Class>
<owl:Class rdf:.ID="Cognitive">
<rdfs:subClassOf rdf:resource="#Competencies"/>
</owl:Class>
<owl:Class rdf:ID="CognitionModule_N"/>
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<owl:Class rdf:1D="MetaManagementLayer"/>
<owl:Class rdf:about="#Types">
<rdfs:subClassOf rdf:resource="#CompetencySources"/>
<rdfs:subClassOf rdf:resource="#Feature"/>
</owl:Class>
<owl:Class rdf:ID="RestrainingProcess_N"/>
<owl:Class rdf:ID="Realistic">
<rdfs:subClassOf rdf:resource="#Values"/>
</owl:Class>
<owl:ObjectProperty rdf:ID="ProceedsMotionDecision_N">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#ActionModule_N"/>
<owl:Class rdf:about="#MotionAdjustment_N"/>
<owl:Class rdf:about="#CognitionModule_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf.ID="ProceedsArousal">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:.parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#ArousalModule_N"/>
<owl:Class rdf:about="#EmotionModule_N"/>
<owl:Class rdf:about="#EmotionExpressionModule_N"/>
<owl:Class rdf:about="#CognitionModule_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="RowOf_N">
<rdfs:domain>
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<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#CentralProcessingRow_N"/>
<owl:Class rdf:about="#ActionRow_N"/>
<owl:Class rdf:about="#PerceptionRow_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="ModuleOfCentralProcessingRow">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:.parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#LongTermMemoryModule_N"/>
<owl:Class rdf:about="#MotivationModule_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="KRTypeOf_N">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:.parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#Plans_N"/>
<owl:Class rdf:about="#SemanticMemories N"/>
<owl:Class rdf:about="#Goals_N"/>
<owl:Class rdf:about="#Scripts_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="ModuleOfPerceptionRow_N">
<rdfs:domain>
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<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#PerceptionModule_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="ModuleOfReactiveLayer_ N">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:.parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#RewardModule_N"/>
<owl:Class rdf:about="#Punishment_RestrainModule_N"/>
<owl:Class rdf:about="#ArousalModule_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf.ID="UsesProceduralMemory_N">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf.parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#CognitionModule_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="ProcessesRecognition_N">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>

<owl:Class rdf:about="#LongTermMemoryModule_N"/>
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<owl:Class rdf:about="#PerceptionModule_N"/>
<owl:Class rdf:about="#ArousalModule_N"/>
<owl:Class rdf:about="#EmotionModule_N"/>
<owl:Class rdf:about="#CognitionModule_N"/>
<owl:Class rdf:about="#MotivationModule_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="UsesPlans_N">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#LongTermMemoryModule_N"/>
<owl:Class rdf:about="#EmotionModule_N"/>
<owl:Class rdf:about="#LearningModule_N"/>
<owl:Class rdf:about="#CognitionModule_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="TypeConsistsOf">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#Plans_N"/>
<owl:Class rdf:about="#Goals_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="ProceedsActionSelection_N">
<rdfs:domain>

<owl:Class>
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<owl:unionOf rdf:parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#LongTermMemoryModule N"/>
<owl:Class rdf:about="#EmotionModule_N"/>
<owl:Class rdf:about="#CognitionModule_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="StoredIn_N">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#SemanticMemories_N"/>
<owl:Class rdf:about="#Goals_N"/>
<owl:Class rdf:about="#Plans_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="ModuleOfDeliverativeLayer N">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:.parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#EmotionModule_N"/>
<owl:Class rdf:about="#EmotionExpressionModule_N"/>
<owl:Class rdf:about="#LearningModule_N"/>
<owl:Class rdf:about="#MotionAdjustment_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="ProcessTypeOf">
<rdfs:domain>
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<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#ActionSelectionProcesses"/>
<owl:Class rdf:about="#LearningProcesses"/>
<owl:Class rdf:about="#RecognizingProcesses"/>
<owl:Class rdf:about="#ArousalProcess_N"/>
<owl:Class rdf:about="#MotionDecisionProcesses"/>
<owl:Class rdf:about="#RestrainingProcess_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="UsesGoals_N">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#LongTermMemoryModule_N"/>
<owl:Class rdf:about="#EmotionModule_N"/>
<owl:Class rdf:about="#CognitionModule_N"/>
<owl:Class rdf:about="#MotivationModule N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="ModuleOfMetaManagementLayer">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#CognitionModule_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>

</owl:ObjectProperty>
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<owl:ObjectProperty rdf:ID="UsesScripts_N">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#CognitionModule_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="ProceedsLearning_N">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf.parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#LongTermMemoryModule_N"/>
<owl:Class rdf:about="#RewardModule_N"/>
<owl:Class rdf:about="#Punishment_RestrainModule_N"/>
<owl:Class rdf:about="#LearningModule_N"/>
<owl:Class rdf:about="#CognitionModule_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf.ID="LayerOf_N">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#MetaManagementLayer"/>
<owl:Class rdf:about="#DeliverativeLayer_N"/>
<owl:Class rdf.about="#ReactiveLayer_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>

</owl:ObjectProperty>
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<owl:ObjectProperty rdf:ID="UsesDecrerativeMemories_N">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#LongTermMemoryModule N"/>
<owl:Class rdf:about="#LearningModule_N"/>
<owl:Class rdf:about="#CognitionModule_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="ConsistsOf N">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:.parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#AgentKnowledge"/>
<owl:Class rdf:about="#AgentProcesses"/>
<owl:Class rdf:about="#AgentArchitecture"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="CompetencyConsistsOf">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#Feature"/>
<owl:Class rdf:about="#Motives"/>
<owl:Class rdf.about="#Selflmage"/>
<owl:Class rdf:about="#Knowledge"/>
<owl:Class rdf:about="#Skill"/>
</owl:unionOf>

</owl:Class>
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</rdfs:domain>
</owl:ObjectProperty>
<owl:ObjectProperty rdf:ID="ModuleOfActionRow_N">
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<rdf:Description rdf:about="http://www.w3.0rg/2002/07/owl#Thing"/>
<owl:Class rdf:about="#ActionModule_N"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>
</owl:ObjectProperty>
<owl:DatatypeProperty rdf:ID="Use">
<rdfs:range rdf:resource="http://www.w3.0rg/2001/XMLSchema#string"/>
</owl:DatatypeProperty>
</rdf:RDF>

<!I-- Created with Protege (with OWL Plugin 2.1, Build 284)
http://protege.stanford.edu -->
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