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Abstract

There are manifold services to fulfill people’s physical and mental needs. Through the
continual development of high technique, people will live in the environment surrounding
e-services in the future. In this environment, it is hard for everyone to understand all
e-services and choose a service to fulfill his/her multiple needs. Therefore, the paper
presents a decision mechanism which provides a suitable e-service strategy for people when
they have the multiple needs, considering the uses of resources (tangible and intangible)
and different preferences and interests for different people. This paper’s application
environment satisfies the three general properties of an organized anarchy of “Garbage
Can Model”. This paper extends the model to accommodate its application to individuals
in terms of an intelligent agent. The intelligent agent uses a two-phase decision process.
The first phase is a task-chosen algorithm considering resource utility and AH-learning in
the context of reinforcement learning. The second phase then exerts the BDI reasoning.
This paper presents a decision strategy providing e-service tactics (that can use resources
effectively) and enabling people to enjoy high quality life.

Key words: e-Services, garbage can model, intelligent agent, reinforcement learning
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AR B F o AL AR & 0 BAPTE X o £ERGH % (Alderfer 1969)
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SR A
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BT X HEEFERE T R 0YA KA (effective energy) * & ENJEFRTOYPTH
P82 % B 6 (required energy) 484 o M ARG TIEZ A AT 0 AFA S0k
EIER G O FIE 0 A TRZ TR BT - FRERETHIAAAEE - X
AEFA L RRE  —@ARRALT  £B210F - A A ZMEIRA 0TI
A AR E(=5) * A RAELRAEZ(=3) °

Availabl .
e emere = Tatal required ;.:Ll,d._t; Energy =2
Required energy =2 |p - energy =4 BY = problem
Energy =3
Required enerey = | 7 —-"‘*-r“"“'@ @
equired encrgy — @ choice
. T t![';:.-qm )
Required energy = 3 _.—-'p i % Vailable Energy = 1
."“ e, EmETEY =4 o o @ participant
— Cnergy 1
Required enerpy = 3 - ~ ; 3
P ‘*@ @ Energy = 3 - ENETEy
Required energy = 2 IEI/ Toml required ~ Available — e DCESS
enerzy = 3 eneTEy =5 @ Energy =2
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¥ R AR AL HE AL AE K (Takahashi 1993 ; Takahashi 1997) » # & ffi % 32 3% 4% # X, (Single
Garbage Can Model) °
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e
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HHARABRKEBEN  HARTAREERARERZ E WA R AR LIARAK
i (micro view) 8 A E A B — A H L o
® HitE(energy)¥I AN THE I AR AT BE P —EEZH T HALE
(energy) * € FEE AT YA T E Ey o Riy ABURRGBAZ R - B HF AT R o)
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77 % #e 3% 5t — 7T 3 (reliable) ~ ¥T 4 3% (maintainable) ¥A & 7T #% 7. #4 (extensible) & % (Kinny

et al. 1996) » & H JE AL H K » BALEZFER & % L1 T RIZA L% (agent-oriented)
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@ Belief model: # il s ILAPTIRIRILOYPT A KR+ LPATHA Z W3R B2 R T #4T
Z B4k o BT A T faZ belief Kproperties * % 4 —belief setkffiti = o i —1H R % H 84
belief states-instances of the belief set * & # & & H F A it i AR FEAZ k4 4k 7& -

® Goal model(Desire model): 4% 3 /X 32 AT 484k Al 2 B 42 (goal) » VA B T # R JE 8 F 4
(event) ° tbmodel ¥ &3 T —goal set » R 3F 435 B BT A 89 goal Revent * AR — 1B R %
B 8 goal states * F-.2& F AR HAKFEAZ A6 K AE -

® Plan model: $i% 3 AX AT A8 F R AT IR E ] B 42251 F (plan) © L F @45 —plan set °
k35 B & 5 31 & Z properties VA & % #] 4 #& (control structure) ©
2% —EABDIRMEZ RIEA » T o & =85 5 -

® Analyze the means of achieving the goals: ¢+ #1518 B #%(goal) * - #7 &hn i & 5 £
AL 5 R ZF B 4R (subgoal) B By o B E 54T T BARZIER 0 B AT
HRRZT > BIATITHET BAR - RA A EAR A S5 RS AL IE - 33 & A AR iE 5
AT RIRZTE -

@ Build the beliefs of the system: 2-#7 BT A 4 il 7& B S By 4F 2 AR - SEAF = o iF o B4F
#HFBEEZEZHE 0 oL EZinput Routput & #+ - 3B #EE BT A F AL 5 4 A belief
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AL - AT AMER — B R TRAH 5 EFH K - ERIFOARIFGE AR 0 RAL T -
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A, 73 & —#EDesign Science é'J A e

Design Science & —#& H 3 & 40951 % 7 X o '€ R A #engineeringFescience of artificial
(Simon 1996) = "EAR A& £ & — 48] A A% (problem solving) 8975 ik © B4y F /T»ﬁ‘l%‘ﬁﬁi
WAk E &, B, TR AATE S (artifac) P ER ; HARAZA KO >~ Z3F 0 &
36~ TR FoH ik AR AT AR 2 e SR R MR R A BT IR LA T B P iR ﬂ‘(Dennmg
1%7TmMMBMW)oaﬁAl%me»%%a%ﬂf&T%ﬁﬁﬂfﬁﬂ%&

o AR ML T AIMEIRERIEA ~ B 58 Au A B 3 BT 5 64 22 3 (Markus
2mzwmm%moﬁaz BHRAOEBEAATYL R WAH AL CHEHRTH®
S AT Z A4 % 7 X (dvempirical research % ) o AT B 3% 98 =T VAR 45 3 % 04 o AT LA
(evaluation metric) Z 48 Bl 89 Z L35 AL SR 3P A5 I o g L A o
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ARy XA BB e R X & A o e 38 58 X 5 (Sutton & Barto 1998) 4 &
BDIRZEA(Kinny et al. 1996) R B K » BB —£H F EFHRKAARGIITT » RALA
H IR FE R IR A > o B 257 T
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| e (===~ ~7~777 |
MNezds & Roles "
! A s | Service Determination |
I Agsigmment | |
Multiple needs Service category & User” s
& Roles Service deseription feedback

r

Service Category

Determination Agent

Service Description
Determination Agent

15 MNR Decision Agent -,
User' s
Profile

Task Chosen Module
Garbage Can Decision Making

2 RIGRIRERRIE

TR RZBRZEME » SR KEMRY - LAFESLAMRRI » T2 A
o (1) 4R FZH K THARBR I 5 AT Q)£ AT 3R A — M > A FHEMEAH T RIERL
TR MR IBAEZ &AEf &(role) » AWM EZFRISRE KRR A &L R FAREAQR) AT
H 6 e A& A IR A% ) B8 m VA 5 #8 (service category) 3t F] i R 3 (ontology) AR i 474 i
(service description) (4)/E1& 3% A — K41 - 40 F) oy ok FARFEA (MNR agent) & 4 Z IR
yHAFeRE AR o R —IRFFEE R 0 3 A TR TR B RE e RE -

WMARFRKAERMARBEARLEEHR LG TRREATHwEZF
participant » problem * choice Zsolution * Fo— & 3k B T-energy ° 12 B A#F 52 & H 3R Be
AR IR BT » B Sl TR FAE - R 1P ©

x1: RFHE

L RARAE X FA R R Ak
Participant Role
Problem Need
Choice Service category
Solution Service description
Energy Resource
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Availuble Resource =2
IE\\ ) resource= 3
.f;fquumd resource= 4

Resource = 3
i —"~
o, __,..-"
e [~ T T T T T T T T T T I
i3 e @ ailabl Resonree =1 | @ -
. m“ﬂl’f_d R rcs.u::u;:’. | Raole III Meed :
ad | | Service _ Salved |
. — f’ @ Resouree =3 | Culegary - U |
Required resource= 3 . | |
Available | e Resoumie |
|

R
TesOUnEe= 3 @ Fesourge =2 |

B3 : EHE R IRRAER

BHRIHE  AARABRIERMARBEATHEILATZ  BRE(EI1)H
¥ R B A4 7 B X &k 64 & participant * /£ A& B A] &role ; J& B ¥ M B ¥ 69 choice £ A& [
2 service category 5 /R [ £ % 77 % #9problem /2 A& & 8] &need ; R B & 42 4T SAK KR B 4w
Bf B T —problem ®T # A —choice * £ ABE ¥ » AR KA FLFH T » — 8 F K(need) 2
Ab A% — IR o #8 (service category)#i ik ;5 R B T 4R 47 84X &k BALBF M F —participant 2 &
# N\ —choice * £ KB B & — A &(role) R AL S — IR 248 1 R B dYenergy £ AFF R &
resource * M —IRFF S BT H AR E LA SR Vo)A &EF R - dA LRI FH
LRARERFZRBG 5 RERHGTHENTHFERERARFALELTRER » —
FORBIAL > BRI ATHRAEE Rl KB @ 3L R EREL3  LTH
HIRE HRAFRSH H RS > HTHARERALREERE > —RRTAEL » KkTc3
T RN3) 0 B AT B — AR AR IR R i R R X AR ) AR

WHXZMNRFFRIEA - RERAETXAG - FaEAEEEOHA —FHANRE
A ik TR IEA G R F A AR T REAR - A A R A e S AT R
WA AR M EE  ARELSAHZIIINERETR - ARIRZEETY A XM
FTRAM By T
@ Task chosen module : ZelbRFFIRITE F » A RAAE BB REITREK - £

[ 264 224 ¥ #Ytask chosen module B /3R M X P RREZIMA » ATHEREHR A

TR Z K » B EMNR decision agent R ik 5 HH Sk KR IE R ©
® Manifold of needs and resource decision agent ( MNR decision agent ) : #bik RAXFE

AL RFRZAZCHY  EAFEN S EFERARTRS LR FBAZG A ELHMAE

5 Hda ik A A A& ARS8 5] (service category)Fu IR 5 # i (service description) o L P

e T A e T -

®  service category determination agent @ {R{FIENF| 2 2 EH R0 A & 0 FFH Ry

HHAR Rk A ARSI -

! ¥7 IR AR R Z ARk 7 Z (solution) BP & IR 7% %8 T X JIR A5 4 dl (service description) © /A FAERRB#E
2y Ap] o Bp T R b3 AR R 6 BROFE A B 3 (ontology ) FIT A€ 3% 2k & R R G LR A 4 it 0 i — 5 X AESE AL
3318 °
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®  service description determination agent : R AT & € H 6y RAFFA ] 0 E—F ke
IR A Hh L -
m  feedback blame assignment : & & 4% 44k Fl 44 ©] 45 (feedback) 3£ 45 Jk 45 AT — 8 F
B o
@® user ! ZMNR decision agentZ IR # ¥ % -
® needs & roles assignment : B R R P ZEFF Y AR SEEE KA &8

MNR decision agent °
® service determination : & AFF 5% A —#-MR 3% © MNR decision agent 5T a% — i F 842

o AR R T R R AR 0 3 Sl R K STERE R & 6y RO 3E = 1R 48 MINR

decision agent °
@ user's profile : 0sk{E A Zeara il A (eg., BFM ~ MBI MH - £248) > AWMLk

FAF ORI o
® resource vector ¢ A HESIIRZ AR (eg., M ~ MMM > 24 fo3k) > Bk

A B R R AT O ARE -

Fre /LRI E R IR EF > maAMERARFH AL T A, TR 6B R F A8 B
WA A2 AR TR H R R RIE » XA ABAHR % & F K(Alderfer 1969) » 151345 F
B AT FIB RS 2 MRS @ m B ¥ o &4k R R ZMNR decision agentAbFEE A &Mkl £ 2 &
W R BRFEREG (BB RFOE ZTEARL  TRERBRE SRk LERY
R mARERREAE BRSO ILRRRBRZERARME A FZ E R £
B EBURREKR AT RAFBRETEMEE MARIRZIEL TEEWNEAAK
q:' o

— ~ Service Category Determination Agent

MNR decision agent& A R4 » FHAMMBBRE S ETRREAER &
& @ service category determination agent Rk € H 3 % X service category ° £ RFF R
¥ o categorysl JB AR R R Z A% 0 F AR A Jk & description ° % category /& Fx 41 B ik R 453k
15 H B IRFFIE R > EF A RMEAZIEHE > TREIR T HoBERYTRENE
R Hcategory X R T FHE IR R RS H o BERRBEY RSB T RE
AR AFA TR E4FH 7KL RFF R £ service category determination agentZ 3k i 3
5% X % *F (reinforcement learning) ¥ A& 4+ 3 1 BIMA Y 69 1 Bl RJE » — R X — RAM R R ik

BRARAE ) % =1 #% (feedback) o B 8 RAE Bosk FAk ) -

ERBRAEENHRY ZFEAALHFTEY  KEASKRER L TR
(&reward) @ RIERILAITE - 38 3% X2 F AEexploitationfrexploration B 4 & Bz 1 4 o 4k
¥ (Sutton 1998) ° Exploitation & 7 C4n 8! §6 5] 79 4% 77 ik £ % ; dexploration 81 T /& &
St S0 B Z MR F B AT AR o % R F F A exploitation » AR JEARA T AL G ML N\ R IR E
(local solution) * M #F 7~ 2| k4T 64 A% ; 2 Kix Fexploration * = LA 2| 2 34 f# (global
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solution) * 2R &8 % g iF M REH A - BRAF T - ¥ LB E L exploitationd»
explorationZ [ & A7 IR #5 » 3R 38 % oy - F 478 -

Reward#y =+ 3 77 X » 3 5& X3 KA AL B 0F - rewardst 5 7 XT3 A 37 80k
(discounted) * Z 14 X A %2 (Schwartz 1993 ) #% % -F3gik(average) @ 34 F Kk E /¢
MITAHE—HRBEGEALEEIHENFX) > Hrewardk AT EFES - £

(Mahadevan 1996 ) #taverage reward il ‘E &z K358 » # Blaverage reward ¥ exploration
H SR » R Ewg 3 Srexploration degree * BP 7T i ¥ 45 4 R - M Haverage reward # %
B R R BT o 385 K5 H E Lk E F e9AH-learning’® 5% FRA T AL AA A iR
exploration#y & 71 (Ok 1996) * A #F 7% 3% 4% M| AH-learning % - /% -

(—) REKEIREERK

Service category determination agentX ik RiBAZ » S AEE A K 0 — LA
R ik SRR X P 09 58 M S X task-choseni® F ik 5 — & AH-learning’® ik - AR RZ
WAL S EER  HOEFMEERRL —MEtask » FEAR IR RBER L H & Kt o #IF
B — B2 E K BP &task-choseni® Sk » HiEH 5 X4 R2P7F o

K2 : task-chosen;BE %

1. Choose one task (randomly from the set of tasks) to be the chosen task in
the current state .

. Execute AH-learning algorithm.

3. Let a be the action that AH-learning algorithm decides, then check if
AR(t) = RR(a). Let a be the action AH-learning algorithm taken, then
check if AR(t) = RR(a). If not, ignore a (as it exceeds the total resource)
and take step2 again (if step2 and step3 are executed less than three
times).

4. Let another task be the chosen task in the current state i and repeat the
algorithm.

fetask-chosen % JLi% ¥ » current state i $laction a % #4T AH-learning /& ik
2% > Wtask-chosen k¥ Ti#3F i FAFRLE a HRARER - BHATAHFRFTZFA
action > FH —R VA HEZHRE > ARR(a) R R T MAE T 0ME > TR ARE
VAAR(t) R T Z o

EIAE— s 0 oW % MEtasks(needs) ¥ VA AL 7 X FE —task kb Ecurrent state 7
H#F $4TAH-learning’& £ % » E & 1F —action a ° FadkEFE H RE 0 HIF e A B RS
MRS » L/AF Bresource L T 454 o £ KFF % F » service category & AH-learning
¥ Z action * H & —category % A —required resourceZ ¥ & (RR(i)) ° & action a#k & % =
#% - service category determination agent & Aresource vector#£ %3, /2 7T Jf] Zresource 44 &
(AR(1)) » 2 % # 3% K7*required resource * |4k i tbaction a ; & B Z w4 taction a * & #
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I AH-learning#% F 7% R 4% B F — 18T 47X action a - LA HF B - & 2| F] —action a
tYrequired resourced iy & &k o 253k F = R A7 SR B T & Zaction B tbtask (<
Aaneed) B ALEAE — KRG L E T Zstate * EFHHPATHEAL L > BRI — FEART KX
action a °

AH-learning % B H-learning % & i & » fH-learningZ A& 1t & & B 7T R ik K @42 (F
#% &MDP) > 3t #kaverage reward#9 32 (Ok 1996) > H & K4 F R3P7 ©

3 : H-learningBE AT &

Definitions

S the set of states.

A: the set of actions.

U(i): the set of actions which are applicable in a state i.

Pij(u): the probability of a given state i results in state ;.

ri(u): a finite immediate reward for executing an action u in state i resulting
in state j.

(. : a policy that map from states to actions.

r“(so,t): in time ¢, for a given starting state s, the reward for using policy
U
0"(s); for a given starting state s, and policy u,

P (50) =lim. E(r (5,10
11—

4w R —MDP(Markov Decision Process)Zunichain * B| B 4 #4states /£ ¥ policyZ F * 3
% Z #communicate(:& 4§ 3k —fEstates » /£ EpolicyZ T » T# L+ —{Bstated| £ 5 — 18
state) * 12 IR 7T A8 A b F hYstates & 7% K hcommunicate © UnichainZ MDP/E & B ] 84 1 2
T » #4EfTpolicyd & » A FALBF B Z average reward 75 45 st AMEAT AL 464k Bso » TR A 3k
#e bk Bso & 1T > average reward * dLFhE P (s))H A E > A2 Lpolicy pay “gain” > A
p(u) RTZ o
H-learning & fp b — 4 & » R A H R “gain(p(w)” B AR Bso » 2 £ X
B EEt2 4880 Freward B & o £ M Bt 4880 Freward ApWitte, () k=% » B
¥ e, ()& % B M Bht2 7= B do 8L 4 09 1 #% & (offset) » A &bias of states » 7 A# FE %,
“EACIK B HEH T 0 RIS H TR 0 #E P (advantage) © H KA Hreward i p(w)
o mh(i)-h(j) &= » A4EKE S Lifejia e - B H £ kIS FBZ reward i o) F
¥ 48 #4E ¥ (advantage) ° 1 B ¥ policy pik fFstate iF|state j » @R E R R (CEFHEE L~
state i)Z T 3¥reward(p(w) » 1245 3| — Bp Brreward(r,(u(i)) » Blstate i¥2j= bias » & i 2

”

P +h(@) = 1, (@) + D oy (DR o B g+ 558 3 — H by K335 2 £ o A Ff T -
Jj=1
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4 I HK IR R

For any unichain MDP, there exist a scalar o and a real-valued function
h over S that satisfy the recurrence relation.

¥, <50 = max () + (P ()} - p

Let 12 represents the optimal policy that attains the maximum for each
state i, and o is its gain.

4£ AH-learning /& F- % » Bp A A H & X R M & E4F @ Factionhy b BEH R -
MR LT VA RS Z AH-learning/® LA REH - ARAFF > iLE T Zstate s mN(i,a)2
Fistate i B9AKEE T © @ F4Taction a #9RE  T(ia,j) % fstate i 894K & T > € F4fTaction
a 33 Maction j 09RE o GreedyActions() % — %] » A bk 7 B AT X greedy policy ° &
ik mdsii o ok sl E4% %40 mGreedyActions()Z #4618 B & FT A 7T fe 8l

action °

&5 : AH-learning/8 &%

1. Take a greedy action, i.e., an action a € U(i) that maximizes R(i,a)
in the current state i. Let k£ be the resulting state, and 7;,, be the

immediate reward received.
2. N(@,a)< N(i,a)+1;, T(i,a,k) < T(i,a,k)+1

3. P,(a)«T(,a,k)/ N(i,a)

4. rn(a)<r(a)+(r,

imm

—r(a))/ N(i,a)
5. p<«(A-a)p+a(r(u)—h@)+h(k)If ae GreedyActions(i), then

6. a(—i
a+1

7. R(i,a) «r(a)+ Zj_:l {p,;(@h())} - p, where
h(j)=max, R(j,u)

8. i<k

LIE A L —GE 0 % Astate i AR 0 BPABE LR AR o Bk — B 0 B AKR
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exploration & greedy(#] F 2L ft. & A R(i,a) * #1& B Bexploration#R 5N &)F X * £F FX
state 4% F 1% Z action a ° Faction aik & & Z 1% » a® 1% £ task-choseni# ik 2 H] B &
LA ERE R o Faction a AT » service category determination agent & 44 F| T
—state jXA Breward © 3 FARIEMF|ZAE » ZHN(i,a) ~ T(i,ak) s EHHH fstate 215
T o & & Astate kZH¥E > pik(a) s 3£ B FH GreedyActions(i)i 7] ; 3HEHFHPM - 3
B 5 4 R FTPIE ZHTR(i,a) © & ;T HTRZE - Boistate kB F T Lstate 1 4
EMA LB o
(=) Action Model ~ Reward Model * State Features

¥ KEH ALY AATHREAZARLF » Lstates » actions Zreward L%
ZRE o BEH AT RGBEREESTXES TH HEF ARG ER » REAR
B R b RS o LR MR LE -ERBETE MGHLEEAN TS
1 B AT 52 Z decision agent * W I EALK 5 EFH KT - RAMAEY S M LR F - &

B3l 2 IRFSIE R
@® Action

Action 23858 X 2 HRIEA HIRFEPTM B 09 R - £ RHFR T X service category
determination agent% B AT %4 %] % &% K& » Pt —service category * #service category
PP & R HF 58 Bhactions © & RFF % Zservice category * & — fE A F AR P 09 S — AR
T AE & &R AR B & R H IR 28 0 o BAH BT T kA5 BUF © MINR agent 7k €
¥ #factions ° A L2 EA B RBHEE IR &F T A R Z function R #4 5 #8 (Chang
2005) - Wak—FERE o AH IR 0 B APTT o AXRIBARRFIRA GERF 0 £
RAEPTHGBA - Sk EFROTRRTRH CHENERAT - BIERE KX
SEAP o APE R SRR ERZ 48 0 R actions °

Taking Services

iz Informative
(Pliysical+Mental)
Therspy Personalized
. i Specialized Generic Information
Entertainment Management
Indivichual- Community-
Cenirie Ceniric

B4 : EERIFINEERL 528

® Reward Model
Reward4s 892 % 38 5% X2 H R ILARZ —action * EAITZ » RILTH PTRE > Bk
€135 —reward ° f£ AH-learningi® 7% ¥ ° & fEcurrent state iZ 5 LT » &€ H —action
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atk > 15 3| — B ¥ 4reward rimm > derimmPBp & dreward model ¥ #reward function P73+ £
B ARHRY 0 HAEENRA BLARBEBRBIERE QL EAFYRIE
¥ % & £% (feedback) ik & 3t Hreward 8 H 3R —

7<6 : Reward function &

Reward function
W ¥ R+w,(w,, *D+wy, *U)

R : reward from resource utility

D : reward from user’s decision time
U : reward from user’s using time
wi - weight of R

wy ¢ weight of (D+U)

wy ¢ weight of D

wy ¢ weight of U

ok dAME R Bk R /LIRS GA AR AR - mERAARY > L GREFIFH
L) R R M s o B R RAEA A 0 £ ARHF R tyreward model P 0 4§ H IR 69148 )
BRI —Fl4 NFE o Bk fireward model¥ » T b —KREH > —&ARZAL A
F —LEAFEZIRME > M ReE A0~ o RIFHI KRB R BER T
£ 6P Zreward function ° £ LR AKX P RIGWHE TR B Rz FE - m(D+U)B] &% H
HZRJE R THE  FARESL0S5 AEAFRIEIHRYy AT b4 —54
D LIRGLERSMERN H 2% EAH G RT A E R4 ZTMNR decision agentdy ik 0 s
M 2 kB Fe s RBPAD ; —&U » &5 A H42 3R 0 B R IR RE
RZ o AR H AR REIPIER - Bl UMLA0 - #DRUTYFIL THE  2HE
RAERE S48 SSTRRAGHEE K2 HHR  DAUNMBTE - BHTRFMG
oo

R

REX R AR R - AARMEZRA MR VO ER - ER RGN - Bk
T FTRIFTFIRFTETX > RIEG KR AFE QY - Rnowd B ar TR ey HR4F ° Ri
A& &#ATaction i (BP Ik #Yservice category) T & Z A IRE o —HF 487k » BP & PT #4227 A
HIRE > B ARnow * A FIARE IRA B AT T 420 69 F IREPTAE Z W] B 4T - R A 2 2H 5
TR ARMERA Y ZNERRGRENE - B Tie BRI - 24 RMRA %
BRI A - BRIEBKR » RFTHERE S - AR LOL -
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R7:RZTEE
Definition of R
R — Rnow B Ri
R

now

R, ¢ the amount of current available resource

R; * the required resource of action i

D

D&ERAFLERETEEREZTHERTRIE - £y & HHN » — 2R HFHT
— LR HIER - g ETERWY AR 0 ¥ Rkreward A IE A 2 {8 c DX A AKX A T kS8
B e

RS DZTEH

Definition of D
If accept > positive (+)
DT, - DT.
D={+(1-—L—5)1/2+0.5 { iect tive (-
{£( E(DT) )} Ifreject » negative (-)
DTs @ suggestion provision time
DTr : user’s decision time

E(DT) © worst expect time

FNRT » DT L pes F EE R MM EE ;s DT a8 & Tk 2oy rFme o —%
AR Bl A B R FI TR E(DT)ATaME R & @it B e k&M - #H3HE
reward®m 5 ° AR KB F K FZrewardfE - ¥ My kam T 0 2 FREFERE 0 &

TRRE AESMUF R T FRE ; FERFEEE - AIF SILFRMAFE - Bt
LEDA S K K Treward 5 ¥H lﬂiﬂﬁ%% o AR A BRI > F B AFH
Ko RERME NRE AIRERIEREN c 2AERAEREBEIELYFRLT » FRIFH
480 RTERELE MBEERL XFREFMEk AIRERERSATRIE  +F S0
BRI R EF o BIELBZFH I rewardb F L3 HINARR - EME A FIELEF  FLA
AR ETZ » HDAN-1~12H o BEDMAWRVEUMAE » BN~ o F 7
W M LM XA 0 RIRA2/ e EOS5 ¢

U

URERBEAFERERFYRIE - 2 RRGEFM TR &FRE QA8 FE
T MUABRRESF - FHEUZ AKX kP T o LR UT L B RFG 0 0FR2 5 UT,
A & #0F BRF5 6 BE R B 5 =B AR R & 48 ) IR AS 09 88 0 R 5 B(UT) & T2 17 09 IR 5 1 7
BEF BT o BIARM » A4 B IS4k Bl BF M ROATE B RE ) - AT — A 1 ~0 B a9 44 -
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RO UZTEE

Definition of U

_UT, -UT;
EUT)
UTs : start using time

UTg : end using time
E(UT) . expected using time

W Ak RO Wreward » S B iR RS e 4k R BRS04 BURRST HAR R 0 = F 2 E
FRER > A2GZIERZIAR > HEEZNERIFAR o R GEEER - wRIOPTTF -

EHERNEF R A& AR TERRT S AF RN K 1R
48 B R TR 25X _H R YRR FEFGRT Y ) RIAATFEREY -
FEHEHT - A TREIEARAFRBGERTAE  REAEAGER T TRE T £ ¥
R B & TR A TR A HE RS T o (2 AR a4k B BARA Tde B TARME T AT 0 Bob B
TR -

HH Bl W EAN > EDRUZME TN LE0S5 > BB RERETHREZ » £k
AT R B RS o BEIRR » A RRBQIRAERTFOER RS » FAER
Je 2502 5 R H R GIEERNE TREMERL A THERZN » AIDLTARL08; 2
R B B AR R RS R FAR P 00 4F 0 BIUMETAE 202 AT R 4
0.58F » L hehE R B0.5 > MFAMH02EEBKR » BERTRAGERFASERAE - B
JEME Z A ROF AR FEDRUZAME T R hA ik - B EZRA] » & %DIU
Z Moy ZEZ KR B/ EUM - BEAF A EERNER > BIE#EZreward © Rk
JRA] - FULIEORS » RBP4t B A 3 RAFERGEFERT » KAk T2 EELL -

®10: BEERENR

Using time
Decision time - High (better) Low (worse)
(DT, - DT,) High (worse) ? Vi
STTE Low (better) v 2
xR EBEZESE
Definition of weight :

If |D-U <03 and U#0 Then w21 =0.5°>w22=0.5
If 03<|D-U/<0.7 and U#0Then w21 =0.3>w22 =0.7
If 0.7< |D-Ujand U#0 Then w21 =0.1>w22 =0.9
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@ State Features

FIGHREY b RIT M AL B A &S MEstate - i AFT R B 04 0 LI prelbik
R AR Z S EER Wk Rehstates  FPAERAFN S EER c REFT KX
TR RE Y EFEaction © R T A B ATSRIDKZAE A F6h 5 & F K bstates S0 A H
service category determination agent B AT & 8] 89 3R 3L 1L » Rk B states © K125 RFF R
state feature ° 2 ¥ NON-NEED ZUSE_SERVICE % service category determination agent®
7R R Zstate » aNEEDS 81 % & AT 3% AR © ARER AR R > A T B Zstates ©
NEEDS ¥ 5§ ¢, & % fftask © —ftaskBF & —fBneed * & 3R % F 2K & LZNEEDSH - i
task-choseni® 3 % & 4% th # current state i 77 #%% & Ztask ° AT X EA B RRBHFIZ L
% > NEEDSFP L AZ 5 FH R » oA FR - SPHERIFTR - RAMOZHELRF -

#<12 : State features

Stateee Description

NEEDS User s multiple needs which are received from front-end.
NON-NEED Receiving nothing from front-end.

USE_SERVICE User is using some services now.

= ~ Service Description Determination Agent

% MNRdecision agent 8 AT B] $ £ F KL A &% » & dservice category
determination agenti% < # il & L service category * 4% FM§ e & th Z service categoryf¥ £
service description determination agent * & service description determination agent & #47 T —
& ol ik R iBAZ - $ 5 X > service description determination agent % % ik T i ¥ ¥ 4w oy Ak
ik 0 ALk L service description © AR R HOYEREIFERFBELTH 0 AL L BRI
R - BT R % ROR A AR T R A o — RS

i F o — ARG IRRE BT T AR R BT A E 2RI A AR
Rl R m il # 2 t%  RAWN A AR CRBERIAGTR - 2B TEHAAF KR RZ
i 0 % P — {24 F(Bratman 1987) > M A %A L — ARG RIEA > EHwASH Ly
Ak o 21tk 0 BEEMARBDI agent © 8.4 = K3 4 Belief + Desire’A ZIntention * 1 1%
ABARE G AE RN HE AR LKA ETERE  THEHEE - HAEE (Rao
1995) - wyzhservice description determination agent#y ik FIEIFA 4 LA H JEAE A H 2
PR B AL Bl BF AL A fe A ey RIEAMGEE o F 3k 0 ROFREFRABDIZA » RIE
Jl f£service description determination agent #9 3 5 i 42 17 o

(—) Service description

AHFREFEKZA T AR #H (ontology) R H IR s il » SARRE A & A H LR
AT R 3 69 A BY 3 (ontology) * 1B 4F ik KIRIE T 09 PT A U 455 & #fservice description
determination agentfeservice determination(#% 5% Z AR XA 41) M 5 * AE VA4 — 2 77 AR
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i oo VAEAE R B 0 service description B 7T ) AR 3% 64 IR 75 A 8% 3 (ontology ) Ff <
A2 A KE > wB 5P (Chang 2005) - % & — B4R R R A A6 RS Al Hservice
description 2 :

Scope = scope—heterogeneity—geographical matched

Type = type—personal information—weather

type—information—general
(=) BDI Architecture

Belief

Belief 4BDI agent¥t H 3835 2 303 > A AT Ly BBIHRT - L AR T
RRIEBE P R E R K R Bservice category Eservice description * 54 JAHE A ik
Fn 2k o A IR R T R 0 IR R 0 ¥R FF R dYbelief &service categoryFeservice
description © AEAE LR E L] > beliefB] & LR R 5% > AR LR REH
(ontology) * 4= B 5PF % °

Desire

Desire &agent#8 3£ | 2 H #Z(goal) ° AFF R KK B 0 » LR & Z IR E RO ML

A% - M feservice description determination agent3f %~ * & & # & &Zservice description °

¥ ARF RBDI 4% F thdesire © & 4K A service category determination category{% % 2
service category * 1% AR dF » FABRA BAL I RFF R 0 REF » Rk T #F #Yservice
description °

Intention

Intention &4efTiZ %] B AR 7 ik » IR T &plan © £ AP R T » I 5 HA fedk B
(knowledge base) * RAF 320k ] Zservice category¥service description¥} J& (mapping)#e 2k
BAEM(ESIMER £ S 3 0 Bl AR A & 2 w4 (feedback) 2R 3 Bh iR R » iz &
{# i %o 3% & (knowledge base) * ¥ R#F % Zintention R & Fl ABIRZ F ] » W BAL#HIE 2 B
%o ABEANERBHE LY - Rbelief ¥ Z IR B & 5 %8 Z IR 7% A 84 3 (ontology) * T 4%
scope  source YA A type = K #8 * # ¥ intention4 & = 1Esub-plan * & 1353k 5 Zplan * ¥ &
TR AR R ARG JAME R R B (feedback) R B B R 0 AT T B Am LB o

<13 : Zf4>intention plan

Sub-plan 2  find suitable Service Source
1) if community centric
then Source = source social network relationship proximity

1.1) i home movie

then Source = source electronic media
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Relationship ”
General
~ Infermation
-
-

\\‘ -

.
.,

[El5 : Ontology of service concept

(=) Feedback

fe & service description i A 2k 3t &k F & 3k (knowledge base) ™ 5T ik ¥ JE
(mapping) © 4w [& 3 ¥ #yelectronic-mediadf %~ * J& T A e-photo * e-magazine » e-book * 3t
ZAEE R AR F U E 0 LPTR AT Zelectronic-media®k & Bl 0 B b BAF - R4 A 69
g # & x » SR A T 48 & X =l 8 (feedback) R AL Bh -

R b A F JE AR F R 4T 2 description * 3T —FHw wE KR RI4FFF 0w
B —NFAO~TH AL - % —REREEF » AR — 9% T #9description P [ #1E B
M B T A descriptionZ win 4518 % %0.5 © % —descriptionfk ik € 1% » €53 E H H =
©] #% (feedback) * BPUA » & &4n R 14P7 T o B 53 A 1 45 8 -F 35 /% (simple moving
average) ’ AF R VLSRR Z URR-FIACGE T SR B VA B AT BT A UME#-F3) » IRIR bz
w e &A% fe B — 4 #8 K F Z P A description % 4% ik € i@ - BT B Fegwliig - 2 1% XA
# J& (mapping) 2] b4 #A8F » B E A 5k Awld 89 description

K14 w2 ESE

Definition of w

1 n
=—>U. =5
U: user’s feedback v n ; o (n=3)

Uy ¢ the first U received recently
U, the n-th Ureceived recently

» Rz

AMmXZ B RAELEENEAR % EFKE AR MNRR AR AGEARBAL &
RLT > A B RARMIERZT @ RA4EHEE e 5 E RSB F » B64MNRE FAIEA
Z AHGIEERAL 0 AUMLY 0B B R &k T2 o VAT BP MER] 7 KR HHRAZ AR
L.EBRRERSTERAAY  AICEAHMNRAKL » LR ER BN LW S EELE
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1R IEMNR £ % 0 B BFPTA T 5 20k R BA2 049 A (5030 S )4 & 1 2 4 MNR £

2. AMNR % % % » % & # Task-Chosen Module & ¥4 A %64 % &% K > s & bl
EFEHE—F K E1RE S AH-Learning Module °

3. AH-Learning Module € AR 45 3204 3] 04 % K » 1 A AH-Learning /& 3L 7% R £ 4% & 75 48
%] o 3 = 1% £ Task-Chosen Module °

4. Task-Chosen Moduled | IR 7 28 51 1% > €05 IR 75 28 % Fe & &1% 3% 2 User Profile Module
BMRAETIFOERE -

5. User Profile Module B 1% 3, & 7T {564 F IR & °

6. 5T A RERERAREARKGIRFG LR AR B EE3. » EFEH —IRHF
R R R BRG] R BRI R RRA  RTE T OE R E RN LMK
BEHEE RER2 BBLF TR XTHRARETLERARXFATRRA - A
AH-Learning Module € IR # #8 %1 4% 2% £ BDI Module °

7. BDI Module & 4 B8 3 1| o AR A5 #8% » 4% ) BDIZR A 2R e 2 oh MRS 6 3 ©

8. BDI Module4 sk i R 2 1% > € L %5 Ul Module °

9. BDI Modulesi§ Ik # 38 5] F IR 7% 4 11 4% 2 £ UT Module °

10. Ul Module & 4 — A& » A ik & H oY IRFFIE R 2B R & -

1. & AR A Bk s 2 B Bp €4 3L R 1 % 45 UT Module ©

12. UI Moduled&#c 2] 4& F & 64 RFEA% » @ o 31448 B % ROFE A% 2% #5 AH-Learning Module

F#2BDI Module * 4 2 a8 M5 B 3R FAZ R o
F1.212.%%  MNRAGKIF TR —EEZ ik $HEAEXASEERALNF R
AL EHML c MNRAGB W 5 k@40 iEs  LE e R F0RiG Tk
ST i e R R -

Lser Remoie Participant Task-Chosen Module AH-Leamning Module User Profile Module BDI Module
| ! I | I 1
Multiple Needs Roles e | I 1
D - I I ]
I-rl ™ I )
I 1 Newd I 1
| I » I 1
: : Service Category | :
| ] Service Category, Roles 1
[ I H 1
: : Resource Available 1
| ] Service Category
[ I - = ~|.| |
| ] ] ] <<greate==—_________ |
| I I | .—p| L
| I I |
| I I I |
1 1 1 Service Category, Service Descriptiorn
| I I  —
” | 1 1
I I |
1 1 1
I I T .
| | !.lst:‘! s Response User's Response
I 1 1 [ [
| I I
| I I
| I I

I
L] I L ]
I

E6 : MNRA#EZE
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= SR R

ARFRZ AW THELER SikelbRFHRE Y > REFFHRGERSEA
o EREFERKEERAF BRI - & ThRFEEHB )& T AR 0 RUF AR AR
(simulation) 8y 77 K AT+ 57 & 4H 3R B4 F 8 A8 & R - 3t B e L th 77 ik 4R
g 0 SRR R G ARIR AL Bl A ey IR IR AL -

AU RAZEANERBHES| T HEHRE  ERIRBTF » THF S AR - &
EANSEFREANF  BEFSEOMN S EF Kb AR R FLKIEAMNR decision
agent) * RT B EHRAFERBE A RBELENE - KA RFEZEBRBAME RGO TR
R TR R 0 R AN A AT i A
(1) MNR#EK A R RE A & 691 00 F & & R iR 45 o8 B H- 1R 45 09 IR 48 3R 2
(2) MNRAE K A2 G 454K H 2R 2
(3) MNRZ G A48 5 & TR A MRy B T AR AR AEFRAL IR e FOE R 2
(4) MNRAZ & 8642 & IR A 09 4 ) & 2

T BB AL F o SR AT = AR 55 A B (stereotype) 8945l H 2 & B AR LE R AR )
By dn B ¥LE B A AT R R 0 BP AR RARARE K & s X MNRAS R 92 2 — #8 T
MR A6 77 RBATIIR » f A Sh —AEeh R fr X —RAEF S ETRRGTHLA L FR
QR T » KRS S he 0y BT A IRAS F MR HE A BrandomBE X 5 7 — AR K Sl 47
RIS B S o A2 LT IRAS T A AR IR R B AR 0 (B B AR R IRAS) 0 B
1 RS b AR AR - Af BgreedyE X (778 F LF| 09 A S #48 F H 2 7T b ik AR
R R AREEE T 0 A REPTARIFE RIS P ILEEE) - ik EBREsy
#THLEMNR - randomAngreedy =4 ke F AL K oy 45 R -

— . EEEH

AU RAAA EAE LRI T HBBORI > AT - THF S F AR
o EEANSETRALN  BEFSOM S EF L d AR FRIKEZAMNR
agent) * R T H i F Y IRFFIE RE BARBE SN F o AT SHEEBLBER H mAR A
® LA

& T RS AT R T kAT R R AR A A R R AR A A B A0 IR
ko B TSR EANRET 0 AAR A FERE KACSEAZ FAERE - KAA LF
ARTEP By BRAZSNGAR L 5 A b AR A - Ak 2 &) 0 SR
FlSFf ey A—Fl B3R ~ HaE % 5 A AR R H37 FM A & 8UL - @00 S Ew
H E &AL AP2PIREE o R EARRIBIL T + AT 50 RS 45 REF A i 4F b = A7 0L 56 ) R
(stereotype) @& A » Hiifihe T : (1) Stereotype A — 75 @ HoAB L 55 A AR 04 AMEAL P
BIAEA K 0 B A4 R o (2) Stereotype B — Py ¢ b AE I G5 AU A 0h AP AL R
Ny BB AL - Vs o (3) Stereotype C — AIF © bz &0 7 18 o) 2 AR
THASNGZ I TEAEBIEY > SBERAERT RGN F - gb=F0 05 7 &
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(stereotype) b & A RAAE 4T £ 2 5 Fr » B BLEBRE KA 575 ik A & T EF 6y
PR 3 ok b A A AR
® FK - MRFFs SR
WARFRAAGENH 0 5 EFRKLMAM - BB IRFF 0 o P ts il - &AM

R RAE - AMLRS R 4 T AL 0 AR VA& (Chang & Yuan 2005)4% = %7 B A
EAERBHERI > ALE (BT) - g b4 G E RSB AF & KPR
¥ pilideF (1) FR AR RGBBER Y XA ZAF K ¢ family - creative life »
social connection * MR BAETHEA FEY S EF LM HI - (2) MRAFH ¢ oAl
PR » KRB R0 RAF 2 & B TR 2 ATk R R EA R B SIS EAL
ESH o BEANCER G - ¥iftelemedicineM Y ; M Amental > F  BE TR S
4 48 # AR A5 ¥9home movie & X & ; informative 2 #8% F Bl $ki¥ T #40 R G 348 B 09
specializedf= generic ° & fi1b » AFF RAELHF I LA CAERF 24 » LB —FET A8
89 IR 7% giving individual? (3% %A% ) - giving community (4e42 E%:FE) ~ home movie

(ke KB K 4875 ) - taking individual (defBA # % # )8 ) - taking community (4w
HEIEHF R E ) - info-specialized (Zesx #HEZF A M)  info-generic (e RFH M) ° (3)
PR #5312 RFF R 7 ik 69BDISE & 0 4 F 423 & (knowledge base) 7 =, 2k i 47 H 1 oY ik
0 AL 5B AR A B B agif-then AR T R » L AH BN KR « AR R
EEHE 15 3 F BT AR A #4service ontology & ¥ % 4 (Chang & Yuan 2005)F7 42 i Z ontology( 18 8)
s c BRI TEFT BYAACHRERTES EEAFORT > LAEKHR
B2 35 o 25 RAs 7 #8 & giving community * B 5 AR AE ] & 1R 4F e static ~ active » mix
P IEFE 5 2% IRAS %8 &home movie * B 54 JAHRAE B K 4R 4T #Ephoto  video T i FE -

#%

Social
Services
Giving Taking
Services Services
— - Physical Mental Cgmbmed Informative
Individual- | | Community- (Physical+Mental)
Centric Centric / | e
Personalized
Ther.ap y Specialized | |Generic|| . fo. M
Telemedicine Entertainment info. Mgt.
Home- C . Individual- | | Community-
Movie onnection Centric Centric

B7 : ZEARXREERT 2 MAEEH]

2 “giving individual” 73 & — 1B A% - LR LKA BTV B “Giving Services” MR, TXZ
“Individual-Centric” Z TR 48  HAb AR 248 = i A 75 & 2 o



o
]
b
4B
HH
"
_|_
H
03
"
[1]

72 =

8 : EHEEY E-FRFF ki Z service ontology

® EAHRLT

RIF L RRMER FRBAE TR RErBEeNit > TEREEAFLETE
ERERTORIG(AEKLS) & ARk ARIEARBIRGBERE - KT R TRE
1% A F AR5 RALEAE A F o R B (1 &R EF1K > SBRITFS) - £RIST » ZREAALY
WA M B SN EE 0 & F K Bsocial connection » @ E A AL S MM AIEME 0 |
I R AR AR IRAT » KIRAF #8 A Ataking-community ¢ R IFIE E AR Z - MmEAC
X BT AR IR 0 A AS E RIS MmN B0 RITRE L S8RIGH
B HMAERSARYONE  LARAEAHEETHNE  #E TRSEH>HF, -
® #iR

Rt RA BT RESIT oo H M ERARBSBRZETEMNAE  EEHATRAHEA
WA R LR T AT > RS 0 RIS R T R AR ZE 0 BB Sl ey
WP AL AN F & o i B 5 SR AL L R ARG AL R 09303 0 o AR AR A RS 1B
YA RGFEE o KA LHERAEE KRBT R, LM 28 RBLE Tl
8 R o AR A ARG F IR PR B (LR 16) oL 48 % 3% 5] R A T 8 RS »
® gk

AHRFOAE  RTHERERG I LA IR0 5515 - BpE A & 6 3R A
Ao iSRS MR L AT HA QT R(LERLT) » Jm A B AAL G| - dAMEE T
shiey o R A B FZE EWEABS » ML RANL L — REFEAARLT » 4845 3%
T BMEAAMMGE R > AP RAISL LT UREALZE S GAFTEATE R
A EBRERS  EARPIEAEAAYFRIGE D o KOF R @ EHE £k R IEAG 7T 3%



ZERERASRIREDPZEE(LIRFFREHR —LHLRBEN R ER 73
BRI BRTRSIL AR BRGIT SR EZAEGF TR BHRERGTERN TR
HMEHRE o
715 BE T -FRAE R
T & giVinﬁg—igd;gidual glwr;féfgr;%mny h(?gle-mﬁ)vie tz}ll;igf in;luivid;&al
2R % e (video, photo) 2
family 2 3 4 1
(%;}:? creative life 2 3 F>wot) | 2(VoP) 1
(2 (GX
social connection 1 4 1 1
" family 2 1 5 2
( m’%‘i creative life 2 1(F#>2>8) | 3(V>P) 5
social connection 1 1 3 4
- family 3 4 5 1
( @J/%C) creative life 5 4CR>E>HF) 2(V>P) 1
social connection 4 5 1 1
= taking-community info-specialized info-generic
" RIEI R F RHEH FE)
family 5 2 1
(%;;f)‘ creative life 4 5 1
social connection 5 2 3
family 4 2 3
(%!:9/%]3) creative life 2 2 4
social connection 3 2 5
. family 5 3 1
( @J/%C) creative life 3 3 2
social connection 3 4 1
<16 : EHRRTE-REERES
B i 8 BGRAZ
giving-individual i il 2
giving-community = = ¥
home-movie ¥ ¥ 2
taking-individual W 1K fe
taking-community = ¥ e
info-specialized 1, i 23
info-generic 15 & Eo3




74 SNEESR FthE F=H

®NT7 BRI E- SN2 ERERR

B i 8 PEAZE

A& 1 = i =
A &2 i 1K ¥
AR %3 263 i kil
ZAA - - =
FAL(LAE) 1K = =
RA2(% ) 1 1K 3
RA3(RE) i ki il
A& 1 1K, ¥ =
IR &2 il 1K, ki

% AB : :
RAL(TAE) 1K, = i
TA3(RE) i 1, =
A1 i i =
A &2 i 1, i
#AC A A3 3 & i
RAL(TAE) 1 > 3
RA3(LAE) 1K, = ki

- EBRER

AF R L EBRBRBEEBRYRER  HERBEBERGER AN BFERR
B4 T :
Hh— - MNREER 2 T4/ & BAE R 2 5

AEBRZ B > AAARXKITRITIREZIMNRE X2 E AelbRBFEREIEE T > 85
PR oY IRAF LR > LIRS A IR RRAT & 1 FIAR A A 0y BT - 3k B kAR 4 s R
FRGEERNE BHMAOGRERGNERERS N > HdH =R mER &L
# o ELFEMNREX ZERGSERNZRITE  FRRERDBEUMET I &EF
AW B reward A 80 B R A5 B o MNREER 89 F9D « U > reward/h » 23508 & % 5297 27 4
ik FIF > 2 BB MATLE  fe B aiRIE Y o REY TR 2052 F o BEP M reward
BFRTHEENT (WwBIFFT) o mAMRAIES R F o =AW 8 A 24 5219
Sz % R RYERNT2%AE (e R I18FF T ) - ¥i{Es4i X4 m 5 @ 1R 48K
89 F Hreward{EF AL E £10.4 - 426 BT IR R - BT MNREE K AT 42 d 2 RO 2 5
WA R BB REAE (WwBI10FT) » HAEHE R EE A & » 428 4 1 B s
45 o
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Average Reward
0.7
0.6
0.5
g 04
® 03
0.2
0.1
0
110 19 28 37 46 55 64 73 8 91 100
round
B9 : MNRIZ X EEu#E R -average reward
18 : MNRIEX TRIERERBIER X
Stereotype A Stereotype B Stereotype C
Before 20 round 0.35 0.4 0.55
After 20 round 0.775 0.7375 0.75

Average Reward

0.8

0.7

0.6
. 0.5 —&— MNR
= 04 —— random
- —&— greedy

0.3
0.2 ‘lt

0.1

1 10 19 28 37 46 55 64 73 82 91 100  round

E10 : =f&#& 1 Zaverage reward

B ~ MNRIZEXN 2 B EEs0H H 2151447

AERZBY  ARFEREGERISITAER  KAMNREA TG A LA
explorety b 1 » @& o EER G IR F L AL T&iﬁ?éﬁﬂi% ' B 5 [ R SR
RABBE o 20 LATH 0 KRBT R ATIR B MNR & R X FE At A 20 F 3R B IR 2 3R
AR -
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MNR#E X, 89 4% & 2 AH-learning /& B 7% » /g H ik o) — R4F & & T2 3] A $hexplore
a1 0 8RB B4ntdaction © & K ERX L tuadaction ¢+ B LT B % E A4 B R
(local solution) * & 4~ % J& B¥ Ml & H A » Al AE4% 3] 2 3% 1: # (global solution) ° & 3745
MNRAE R 89 2L F 05 THMNRE R & & A E A ffexploredy 58 1 R 5 #7 » 35 A explore#d At
N BRI E RS AR A SN - A B EATRFEAZS o B 114 Stereotype A
G REAE A 0 IRIRMNRAEE R AT 100 & F 514 09 5 = Sreward 4 R -

KA 52 3% 3t ereward(H & A AA0¥L 1 2 B > Freward i 25 T £]3£0.5 > B4 £ -F35 K
Bz b AT R RER B AT S " A IFR Yreward * AL R K
TG PR o F AR AR R B R AT AR R 5 09 RS B R AKH R PR A BF 0 BB R
IFAZ LR B W IR R R MOPTAF Zreward @ AR 0 BT T 0 B S PTF 69reward3y T
#H08AL - KEFFTAHE  BBEAE G EMEE - & B RAKAN0.50reward » 5
AF H 3 %&%"ﬂ'ﬁf};ié?é&l 09 F B & R (%19)° * Stereotype A#YE K Afamilys¥ » 2454w
& 04 #23 ZhomeMovie » 2| %90 = & F © MNRAE R, @& 2XhomeMovieZ 4} 69 2 » 12 1E 4%
T infoGenerici% 4% ] #yrewardf£0.51 » #homeMovie &A1& @ #& T Rk L= 2| & &k oy iz
homeMovie © #£ 4 R ¥ TH HLF|MNRE R KR B9~ & — BB R A The oy KA P
AWK E AR e rE R e iR o T el R AR E AT B B 4F shreward 0 H LT R
B TEF O RER - KR ERETRERSHT P TIHi > MNREXEET LA G H
exploreZ &8 77 » T 3 %, FRA B RE AR F P -

Stereotype A

1
i ey
R LA ﬁf‘m !
280 LA S i
0.2
0 L L
110 19 28 37 46 55 & 73 s 91 10
E11 : MNRIEX B EEHE R -reward (Stereotype A)
<19 BIBR 2N EEAER (Stereotype A)
= A &K iG] Reward
74 family homeMovie 0.818581
75 family homeMovie 0.81981
79 family homeMovie 0.719273

S R19BM BRI B RE R ENHFLIRB Yy TH, -
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BT (RS IR Fs o 38 Reward
80 family homeMovie 0.755789
83 family homeMovie 0.703111
86 family homeMovie 0.813241
90 family infoGeneric 0.510769
92 family homeMovie 0.661

BE= « BEBRIRE N2 WEEHE

AEBRZ B A LFEMNREE XL F AL TR AL RA - LA L RA R
BT RAL T 45 R 0 IR 3k M JERRAE Bk A e IRFF Ik R T AR TR
T oo HEREIRG A FIRT 0 AR5 R T K (random ~ greedy)iEFF 09 IR A AR A 7T 48
FRIEEN - EREARRE  AEMNREX A T 22 # G EH a4 - RERFET
ERAMRBERGEATER BERR  AARRHEZIMNRESX » R ALAEETRA IR
QR - EARERZMENEBRE 5 X RiEIT - HE — 15 H F stereotype A% F] VAMNR »
random ~ greedytE X B # » AL KX FRFETI00D S > LRHFRSHER - FT
T E R ik RRAS 2 FA 09 AR A IR PRI BF » SR e IRAS o AR R IAE R 0 WPTA
reward & % &0 °

Resource Available

100

90
80
70|
60
50
40]

EFALSE
2 B TRUE

NONNN

ol L]

20|
10]

=
Z

R random areedy

Decision way

B12: ERERBEZ THERER

Bl12F 2R Z AR FREXARFI0T S TR T THERELPHME R
ZEIR RAGR RO R G AT E RE &5 00 T E BR800 AR TR A 5 AR KRR KR
89 BB ST AFE R B T % R B R #7609 ARIR G - RAF EX BT BMRE - B
FERTEHH > random#E X T HBRA R EHAI3E & » greedy R £23E & 0 5w
EFF AR R EEERIRFS 0 AR R E R RIBMNREEX - P73 & =
RAFIERAEF— ARG LR T RIER » R B R FE2 G E R - TH &
R RFEGERE L -
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B » MNRAZETUAR 7 E B Rz 571

F R R IEAGAE IR I SR - 1B F TR AR 2 48 A IR - RAIERE IR
o W ABTRZTZIMNREE X 09 b — 18 B 6 0 Bp A AR S RA 604 A & 0 Rtk
— BB R Ak R KB AT LR - S ATMNRAE R 2 & A K ZRAE A & o REEHAE
Ry SRAEAFORIFREMH FRNEZTRERE  SRITFIEZLSE > A
MRA M ERARD - ALTRY - & T HEMNRE XL EH 85 IRAE A E o #IRIR
EBmey By X 0 HE — A & e 4k H & (stereotype A) 4 I AMNRAEE R, » random
BEK  greedyBE R & B BTG 1000 S 09 o M EF— D SRR HH 8 T Rt
AT

HAMNRE X F208 & AT 2 2 F it A F210 6B R RERMBMEAMEL
HOA BB A oA ZAEBL R GG IRFAE R A 0 @R 20 S S 5 BB o AT 4 RAm K20
Piow > d R A AR A Fe o3t Iy K T

(BELRA R RFG e 5 8) / (RN AEE A K)

PRAGAL ) FE R4 R E 0 IR 2 54509 B R TR LA ERE - 12
B B2 A e e 5 5 BRFAE A F R 4548 A % L EA & AR F o Ppibfe Al F4 %2
WA B AR R EERE TR - BRFEZEMRGENERL LR -
BAMNREE X ¥ R H &350 2T RRHGER » $RFEZRHRB - FELTAAR
#

®20 : ZFERREXNZRBFEAE

MNR Random Greedy
Before 20 round 0.35 0.3 0.6
After 20 round 0.775 0.325 0.5125

MNRAKIEATRAE AR E R E RO L RHR LS EFTL > EAZAEY
MNR & 842 6945 B - 1 FFelbRFF 0942 A R RE 5942t - K E R B4y - Bp £ MNR
HMAZAGRRIMEENE HERBEBEI N EOERT L0 A8 X AR GG RFIBEKX
F oo BRFAE A FAERE S B FI30%55% 0 MMNRAE X A P8 T 2% 0 R A %A
BEIEF|TT% o Folh & AL X ABE » MNRIE R FE R AE3L S IR A 0042 % o

A Y

¥

B RFHACRB IR ERZT » FAF 5 EF K 0 Rl AME F K& 2 e
W IR HE R S e ALIRF AR R A B T YIRS RAR A 0 BL E AN B BUR AR
#& (organized anarchy)Z F * fyMNR& FARFEAT AfF5(e fl HA % &5 K2 A0F o BpiE

E

4 ZRandom#E X T » £F1EH20E S0 MABEM AL =6 » HIRFBEAE =6/20=03: £F21%
1007 A 64 BRFSAE R B =26 SR8 A % =26/80 =0.325
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BB BAR R FAERX S RIBETHERG ARG ER  THARERG»ENAE
NE A ETRENBERE MBI HENOTHEREAAXRELZAREN > Bl— &
$OEE 0 LI R RAZ A EMNR F & htask-choseni® B ik A& 3 56 X 48 % 5Lk B AE
& T ITIFEAREEER H R 325 H ABDIZA R k2 th s £ 8Ysolution * BF IR 5Hs
i AT AR A A RITBE AL A F - M LT A BERSEE 00 & RT /5% » MNRE R
WMAAE20E S ALK > WTHHFREAZEFEATEART  ARERLEFTEBAR
B AR R R R IR R B T3% A b o 3 4l R K A8 B (random ~ greedy) °
MNR & 84T &4 H k4T » BLARIR VB TR A AL 69 1F T A B3 & IRAFAL A & o 484 W
% MNREE X 2 A & BURR R0 RALIE U T 47 B LI R - sb— R X Al
Ha e H R AR FA FRE AR B A B BRI 0 ik
A g W IR IE RIS A R A E LK -

SR AN R FT R  T IRFS R G BT 3R A 2 BDIZE 4% » 70 A 2 3% A 4o 3 & (knowledge)
B AR BE 5 (ontology) » B 48 3% 48 4 (domain-dependent) » & 1~ B J& A A2 3% T W 2%k 1~
Fl o i R XE R A BB Z 7 K 0 R0 REEH A R Sn 3k 46 [ % A TR % ABDIZR
o BRRERE AR 123 JF R FBDIS G % B 2] R R 692 At - BDIZRARI 5 6955
FRIRTHTEYRAASBBRER > 7HGEFTIE-FOTRTIME  HETER
RO EE TR B AT

1B~ &3

FAse L ETE + RAFAH OSBRI Gty A E 7 X 0 48 H i R H7 6 B AL 3
B EASZEFROERT ATl ZhefTEFHE helbRFRBLF R AR
Boir A T £ HUR K B (organized anarchy)#y = 4F M @ BEHI69REF ~ ROA 8 R R AT ~ A
Ay S-g o B ARG U — RO AR AMNRR B X - AR AR R AR A&
LA M BRBEXTOREMBIREARETR » BHRA R RTX  F RN B
R RT HIRAE IR 0 e htask-chosenE LA 5 T HERPIE— X B HEBLET ¥
69 AH-Learning7® 3L 7% » AR\ H 09 B4F - b @ & 09 IR 5] » 3 Ftask-chosen B #E 72
H T TR R RELE T RIRF R o) RACE RIRF] 5 % B Pl B 69 B & k2 IR F
i 0 FRABDIZRAE » M ¥ intension#9 3% 5 &A% A 422 B (knowledge base) @ # € 4 % & i
R AR mA £F c KARPZSLERNFEHA —RAREA > sEAEASEE
KEAN - RRARIEAGE A BABMNR R AL X, > AL 5 o AR A &

W ERBIEL > TEE 0 MNREEX THF F 22 &R ¢
O MHHTRMEAX  FHELBT S AEaA L e LoyfilT » MMNRE X T

ASH TR ER L 28 LR R o 2 248 4k 5 X (random & greedy) 48

# ° MNRAEX BHEEH & & 002 A H & 4% 0 AR SIRF4E% L 87 MNREL X #4844

EAE R HARAT -
O AARLAERMEBRRER  BFEAH LT ERLEE T RS RE TR
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A2 F20W & A AMNREE X B T2 F 2|4 H HRdF » R RERMABL -
sh  MNREX R & RBRARITHETY > A GELFRASH Loy miER -
LEHRARGERT » THERAXAA  ERARFLARRARE - LTR  2ER
GEIESEFRGY o B —AE kA X (random R greedy) * # H BLA R E K LR K B R
o FAE R IR 0 1 R AR RS e AR R B A E o A2 AMNRBEX W F4E A
FOTRFERERE T RN B ERERSERKARMRA - AT ME A H BT
BORRFE > A 0 CTHF B RA A o

ReMRBERNE  BERBEARZNREFR = —LEARELAGRAH  —HEAHK
B2 RIEBRA LR ° AMNRER T ok R IAAE A F R4 R A RA PRIFH & HA
F2 o BRSO R T FH3iET7% » AR LR 4 X (random Zgreedy) & A 89 % ©
A RZ AR THBEEERZ 7o 6%
ERFROERIEZRY > RERB> AN BRRE KRG BERYE T RENE
BT RBFERRERGZE - ERRFRTY T ERXE M RFAEE A T RKER
S RETHERFHE  RAPEREIE LN FYreward T H o) @ S -
AR R FAER 94T A LRI S A F R IT BT 0 Wk e R AT i
FRATR > mEMEERFMYEE  TRZIDERZOBE S RITRBER
Bl o LR RGBEE Y  ERAFORITLELTYE  ARTERE SN TR
o B AE R E O R (e R 30 E A BF B R IFAER)  BREMNRE R A FRK
4G R F AR AT R AT o

WA HEAERBHEL —BEER T EE  3F 5 EEEANALRF & Kk o
TE S WA RERE LT BREAH > AR R PEHHE T H K
M {2 4 BDISR 5 1% o 1 & 55 48 3] 38 58 X 8- 5 0920 A8 » 12 BDIRY A 207 45 3w 52 B4
BAFE » H T RITEERE e oM o

A RFARBERGERE  RAGRNER S EFRAL Bz 2@ E K
B MNRAREAARIEE ] ZRAF R ERTHE » R E-RBRGEEAFHE
—FEK o EAR S TRERBRATRFIEX » EREETE R § AR Ak 7
HOPTA R SRIRAE & 69 RS 1 2R B L& XRAF (composite service * & % RS
B IR 0 GERER BES EPTAR 69F K -

%& Rk
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