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Using Agents to
Personalize Assignment of Rewards Restrictedly

In Games of Internet-mediated Simulation

Student: Cheng-Long Ho Advisor: Dr. Chuen-Tsai Sun
Institute of Computer and Information Science
National Chiao Tung University

ABSTACT

Massively Multiplayer Online Game (MMOG) becomes the most popular game
in recent game market. But how. to increase the life cycle of game also becomes the
core problem for game designer. An MMOG can fascinate a large number of players
at the beginning. Soon, players feel that the game is not so hewfangled and interesting
anymore. Players will leave the game easily. Most of recent researches have put too
much emphasis on how to’ improve the game’s gorgeous tableau and scenery, but
haven’t noticed that an elaborate reward assignment mechanism could make the

players willing to stay in game.

This paper proposes a “Personalize Assignment of Reward Restrictedly” model
which is a Multi-Agents System composed of three heterogeneous agents, and uses
this model to improve the original reward system in game. The proposed idea is to
assign reward “restrictedly” and “personally” by use of Personal Agent, Reward
Agent and District Agent in game. The results indicate that proposed reward
assignment mechanism can not only help the system spend less reward totally, but
satisfy the players’ requirement and desire at the same time.

Keywords: MAS, Agents, Game Design, Internet-Mediated Simulation,
Personalized System, Rewarding system
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2.3 2[R * ER(Multi-Agents System)

BESRA S M 12 OB QAR L 278 2 (OB - SRR © (ISP
PPt [ 2 (RS ERRLL] ¢ - B 0 R T T (A R A
FURI IR T~ RS AT - HUIIED 2 Al TR 35 < S G

- B R e A = LR TR [12] 0 SY RIS T e
G R S N i MR (22 e e B A= e S L
RS AR ltﬁJF&J‘I}I’IFﬁ¢ PRV B ARSIV R IS - 5) = [l Rl
A= KRG TP A= 1 R I Bk

AEIR 2 PRl b ﬁHlﬁ“‘ﬁIW%%ﬁﬂ [l Az o | R (= (S
(R BT ELRL & ) 1 e PN ED RS R re T E ISl 10y e 2 820 o I IF25 (0 T
DR AR R Ry RE 3] |"‘~I*-k [& ZE A 5l (CMAS, Co-operative
Multi-Agent Systems)== F1% ¢4 %[*EE A Te,q%(SMAS, Self-Interested Multi-Agent
System) = £ [l & (SIS PUBEEIIE S 1L SRt iU R i
o ’FEWHFU Sl Tﬁ@fﬁfﬁk RS g =2 ﬁH'FUF%FEJHE JﬁF‘FJ
VR o A R a1 (ke S e ﬁ?¥ﬁF?E' ZpVEHE - [fy ¢Tu FERET Y
ip?—;&;%ﬁjuffrTEE'J FN R s IR 2 R2RD S 2R [14][15][16] -
fiiﬁl’lﬁ*ﬁ‘%ﬁfﬂf[l SR = PR R UAG E(heterogeneous agents) A
il L[R2 S Ak P2 FEREER ST H[RL » (W~ g EF(Personal Agent) - TGS
(Reward Agent) » [t IsifE & (District Agent) o == FEREEET || T F 1= IV IPUZERL
P> Bl o SR P WH‘%‘A’{?J@%“@? o ﬁfJ’H@‘?ﬁiﬁjﬂ/ It R SR
W@ HI AN TS 1 A PR DEEE RV B {55 P EL7]L8] -

12



jf‘“«@w‘*ﬂ* S PSS @?{%’%fﬁﬂ
(Personalize Assignment of Rewards
Restrictedly)

T SRR Gy LD OB AR o A R -
3.1 = FEEITTEFEEH(The Three Heterogeneous Agents)

“t J[@@f&ﬂ;{ M (=55 g&[p’“éﬁ’ﬁ%ﬁ’ﬂ”(PARR, Personalize Assignment of Rewards
Restrictedly)f = fol iy | TP 45 F|[H [ L[%?[;Eﬁllfllp”ﬁ]%—;ni@ (=N E
I RS 3 A 1R = e S TR olnatblirc et 4 Sy == = %~
[E3=s Y C R Ny Sz Sl R INA S

Z5 {57 il 7 BTV ER > [l KFEE(PA, Personal Agent) - " Hife &

(RA, Reward Agent) - [ ilif# @ (DA, District Agent) > S5 jj[l -3 -
& * ¥& @ (PA, Personal Agent) :

BT DR R LR . B - s IS A -

[#f PA » BRSO e S - 2 b 7 PA B O [ i
ARG OGPV RS T RSTR - PR E [ - PA @ INEET HTEVIEER
B PSS R P S S P RL AL SR
EE o DT RLEIE 0 RA IR kL 2 P DA il - il DA
UL B » IR kL A S PR T PR FI RS - TR
FIHPVEIRE L RAGE |“F A » fi?vE[ﬁﬁ%%fu\ﬁiﬁﬂﬁ’@]‘o[ﬂt@ PAﬂ‘ﬁfJ’
B I e P e o [y 53 e PR RURLT e e - SR e
A A EI R AT RA GRS R AP TP L T
SEF U RS R TR NS - e T R SR LR R

13



= 6 JETRBS AL o8 fOf-RE R E R SOt g T Bkl sty -
i) RAZEE DA fLfot 2 3578 MMOG IRV 14 TTETT | 4 FIHAR Cefry » FE 4
[ o PR ES R GO R -

PV E(RA, Reward Agent)

PRSP H S TP = fOURGER © 5 IR PP Al ﬁ"ﬁ |~ (s RA el
KR YA 5T il o Eéjf T S TR PEY 5 el i RA rF“%El%&IF%‘FH?' PUHVEY ] fl[?ﬁﬁd% [15e
FOU PP R OR R« [ (WPUEVEVAL S R o RA [N PA R
TR TR TP s ;p;\f* PA o PA IR E [p iﬁlﬁ SRR
@?Eﬁvﬁlﬁ FUPREY o Fiu[ RA B Z[7 %f{lﬂj :euﬁ il DA [FRIE =5 F9 R
ST | 25 PR+ A B SRR ORI - R TR
(Acceptable Degree)’ﬁsH{L’fQ__ \[F;I B PA | u%*j« s RA }-H J IF=fE R = PA
S A > Jek P | RSP SE R SR R MR i O 47 - P RARLY
[T R RSl R A PR & [l RA FEE AR AP T i pon ) 53 [
ENL T CUE G R TS B A AP S P R L [ 2P e
P 1 o Al b e PR BT OL LRI e A e iRl
T P » AR 2 T R S P~ S %
S WA SR A O S ] ) T RS R )
PN lipr 2 e e
BhIBRE 8(DA, District Agent) :

WA BRI L 5 TIPSR IOREE - S MMOG ORI ikt » 491
(iR B IiE\JOEI’?.‘ CRFROEES S Il — T P I o i et e
LR AL 2 P S SRR )1 £ e F P L (D
SPUUTRE)DA A e VRIS T PSS e i P
5% [ - DA (5150 PA S RA e (7 YUV - DA FEisiyl - EUs0 4
TP AP PO RER PR RS 55 el P e L AR > 20 I PR e 1l

14



A2} PA LA, BT BRI | Vo S0PV | P 2D RA AL 5 PA
F[‘Jﬁ%ﬁ‘ o BT EE T I A 1PV EHY AAFISERRSPEY B S PYHY C =150 el :
ORI DA FRELTEOES S SRS F] S EEEPA T ST T Vi
FOPHET - = R RA RIS PV DS g IR O « KT DA SR !
Bk 3gi Jﬁﬁ@‘“@lapmfl [Fpd  FE AR S v.ﬁjﬂjrrlzfﬁamjpnyﬁf {pot g » Tf S
SRS T e [pU 5 (B S APyl ~ i dgn s [ ED DA “Jﬁﬁ% RA
HRE P ORI 0 AS DS Sy -

3.2 ZPEZRA (The Work Flow of Our Framework)

FIIF = FEREE T I IRIFY = 3 I R # 2 - o
(B! 3 o XN A ﬁ’ElfJF"'Ef&ﬁiﬁEﬁ,‘ﬁ%%’ﬁ@ﬁﬂ*ﬁl (R P Zpussty 5 o ke
BT L TR D e P I % S T Vi 2
LSRR S SRS UAAL - E g féfj\?‘%*' S 2R B P JF"@F;’?R‘F&%JJ Elj 18
IO o 1R

=)

* View of Reward
(Reward Agent)

Reward

.
-

View of Gamer
(Personal Agent)

View of System
(District Agent)

W3 TR AR e

15



~ (WP - FRARYIS (U 4) - o SR PO SR 2 [ ﬁfifglﬁﬁ
FIFRAHIFY RA TR ] - RA %’7 (BT ATE [PV R 2T R Frael
PPUHEYF s e 2] r‘ﬁmhﬁ VIR [ FEAR A U EY 5 R rf’j @ﬂl;ﬁ PA - PA
RS 1T T S IR S P ORI, S5
9 e PP T ARLTE R TR FOP VIR <0 RA USSRl o AF g RL S g
%IF’JE‘UK’?#‘ ARV RA PP EvRL A [ R R e S o 2 ’?L'%T\ﬂidtﬁ
;:édf}ﬂ (M1 355 DA AU A% - DA |7f*~EFUHEH§§P”E&7Jf A PRRE T T R
PRI 7R R PA - PAR ff'“'f (APt (e e TR 1 o PLRA
P (o TP < ISR PA (O BRI 5 RA 93
Z/[[F#%%"?E@T%ﬁ » PA E'IJ%’? [ IPE SR PR F gk g v pu PR
SRR » 7 ) RARBES-F TR 1 - RA 53] PA FORIFFEL

£ %’?EEUF [| DA puff A o — Aepiy DA %’?fﬁ‘ﬂ RA ﬂ?fﬂ%ﬁﬁﬁ‘ﬁﬁﬁf[lﬁ'@%
THAE o RAFEE % f FIAIETe ot - eilis [RHe AR DA g R

F\, FAT’JI% PA pJﬁ%jﬂfJf[&a\gﬁ%'EeL PA i%."??fé?u o

User’s Actions

negotiation @ |
l=zer

infiarm ation

Some kind
Reward Arise

R eward
information

A acceptable

| degree

acceptable
degree

J Paid Reward
forthis district

4 FEUR B ¢ S EPESIOE 4 SR

District
infarmation

Paid R ewarid
for this kind

16



4 E{E?E’F—i [’F‘,(Experiment and Evaluation)
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4.2 #rEREH N (Results of Experiment)
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4.2.1 *grz7iFr(Analysis of User)
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4.2.2 %5855 Fr(Analysis of Enjoyment)

I35 > pR IOl o~ 5 A P PP TR
(Reward Question) » }— {fa £ 8¢ Rl ph i A A 5‘F|L % (Final Questions) -
F"E‘]’Fﬁj@(Reward Question) :
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£ 41 P > [ SRR £ 110 5 B P S5
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T AU E] 30 VP [y R I EUE AR R 74 > IR PR E Y
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Total Enjoyment | Average
Total Rewards | of Reward Enjoyment of
~ Question -, Reward Question
Experimental Group 41 119 ' 2.90
Control Group 30 174 2.47
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HA % (Final Questions) :
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Total Enjoyment Average
Number of Users of Final Enjoyment of
Questions Final Questions
Experimental Group 18 53.67 2.98
Control Group 17 45.33 2.67
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4.2.3 PUE ¥ (Beneficial Result of Rewards)
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Total Extra Average Extra
Number of Users
Percent Percent
Experimental Group 18 120.56 2.94
Control Group 17 87.71 2.92
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F"E‘]’Fﬁ]@(Reward Question) :
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n’?ﬂm(Conclusion)

S LTS P i AR i R ORI A ol

[REEE=CRTTR
5.1 %ﬁ”ﬁ'ﬁ(Conclusion)

s et 3 AP AR A AR I )R R S H R ]
o B TSR A R AV > ISR SR LR X ey T
BT R D PRSI TAR

R I=D B AF HIEFT (ER e s ARG o BT T i RA 1
SEPTRIERIFOP T e TR B BT PRt R 1 ekl el S
IS RATPVEY > RERLR b B SR ASAFIVPNE S [55 < S T Z PA SR
R ERE ESTRL e 5 P R RS » i L] B 2 P B (OS5 e g s = - B
VI DA TP s RSBl i o - 2T PR
%o YR ] B S e O R B S i [

PYSHEZE PA [oMSE » ST SRR 7 9 R A
(robot) il - [N PA [RIEIITE 0T » it 1)~ ESHI 5 > RIS A0 21
PUUTHIALE T a0 - T RO S T 1 R g

5.2 Y| (Application)
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FFFERA. TR P T 55 sl = = (Existing
Modes of Assigning Rewards)
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[fERB. L HEEEEV ST (The Features of
Online Games)

7 MMOG [[1 PB4 Sl - 7553 [RAUTHDR € Rk - MMOG

ORI 5= 78 - 2 1 (equity) ~ T % (balance) L7 H#E | (challenge) -
i 222 (equity) -

AR P E AL Y e I S H 1T
L T SR g U RUBESAVE B 15— - % MMOG fl1 [NERRL %~ Aol -
L 5 PR VR s R Ze S T AR BT S P i - (3 e
[ > Fori=s MRS ] 2 = S ol R BT | 5 P EE R e
g (H= AP ZS T el B 9 P SRRt D AR - [y T
RSNk il e LAGEERIAL =2 RieliEE el ot Bl s iy AR I
FA P GRR TR PIRE BRI | [ - (i S
BHTH IR 7R F’?ljig% AN h ﬁ%qf,,,fggpﬁwpw;a_ 7
VO > Ry I b G e L Jmi?fﬁ*?ﬁ@a“yﬁu“ (£

ii. T &% (balance) :

AT B HR 4 S RVBIRCE] Fi [EESS @ f‘,l’lﬁ”ﬁ’ﬁ‘ﬂf’lf CISENN O S (EESS

& el <L = B [P T PGS - BRI SRS~ [FH L
B~ RL G B0 TINS5 i~ IR T iy
A st Ty R HSe TR TARLEVERE =S = iy T AR R 91
R YRR L iy o [ Sl i B e YN - (RO 29
S[UBH  RETE P R O S SESEYEE ) O - LﬁE‘]‘EﬁJ;’}
it £ B YRS FORE T SRS T O 100 PP R IR

e @3¢ YR B TR A YR - (AR UL O 6 TR fl
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AT RS 0 oA A ALAHRRATIAOP o - R g
#Eﬁ%ﬁﬁﬁﬂ@%*ﬁjjwwaJ’pﬁﬁﬂﬁﬁwjﬁ%o

iii. #HE % (challenge) :

INYHREIPVESRE] - EARE OPITE Y R[S SR -
?EWF'EJ#*E'?&QFWU EW}:FVEHE'I ’zﬁﬂ"‘?ﬂ TR Se 1% © 17 Online
Game fIFVF<H T - S &) 758 S VISP SE:  J15e STl PRS2 AR 5
L EEES T RS PP T PR RO e BRI SR R i
TSRS i RSP o RIS
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ff~C. PARR ElfJ;%ZF’*‘, (To Integrate PARR
with MMOG)

EIEU B~ [P ) EE[%ﬁk[J(PARR, Personalize Assignment of Rewards
Restrictedly) 5525 55 [E:*] » SIS A PR E S TR U 3) - ’9'[3
APUUTER S PR AR PARR R PARR HULPUIVEVAL L © PARR T
Z[PVEVEE & pUsp ,F’P Hﬁﬂ—"%’g[?' PUHVEY RA 2 ;éﬁwfhpu H|» FpzpLE
HPYE S A gliy PA 2058 & PUEVER ISP DA - = ff agent '] X Fi IR RS o
oM s I A PP [p[]an; SRR AR ST PRI o [T i

|[4rfi|L 'H PA F[?‘ﬁf s B e PNEIREEE S R RIBE S YL L[IFI =3
fis ’%ﬁiﬁﬂ%ﬁﬁfﬁéﬁ fi -

Reward he Ococurred P AR R

=0
O

.n-

-
i
| | Player Actions
| |
Wy
IR 3 IR - (PSRRI

= A F T MMOG 1 S YA T 4 B« S e P ey
[ R 41 > SRR SRS R OB RS 5 o SO TR
It e~ 5 NPC g ~ IR SR B =
ﬁ%@@ﬁﬁﬁﬁwﬁﬁmidﬁ%ﬁﬁW%@iﬁﬁﬁﬁﬂﬁﬁﬁwgf
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[ffe8D. E‘jﬁ?ﬁ%‘%(Design of Experiments)

25 [P0 U BAPU3 [RRS(PARRY (44505 (RO AT 19 T T
PO P T APV E R e o PP - [ EEES PV PARR A
£ EC-MUD HIE\JJ‘ ) ]%*@/[ﬂ °

FPUUGHIST PR ERESR KR 1o 1 g T SE(Oblect) ] i T 1
S RAHE) TOERTEIRORSE W SN FEHS S0 B R T
R=e iy o RSP0 e TIPS HESEPE P IRIFSSFEEE D B - 2 % skl
G R IR R b R B SERRSTSE B R IVT -
RA > T (i RGO o iPUIVEES R) PARR (HCE - [
JHF 153 F(EP, Extra Percent) » 0%=~10%» £+ ’&I&IW@#F‘PJF’?’F TITIHRE f}i\ﬁﬁi °
VRO 5o 4]0 o™ s i 9 R IBLIR,ISUEL 1 100 B [ij7: PARR -
AR HOELT P 1.3% o RIS i YRR R T 103 B

Bl 55 o it 1 3020 PEORMARRL = o Bl 5 vy T )
LY 355(Indigo)== 1 I35(Odim) - SH§/6*4 IS TG bl (e ik > S39T - fi DA -

— BT g+ 25 (ot ~ 25 fh DA TR AR H F | 50 [ DA ST AEI5R
g | T PO 53 Y

T HIoT o WIS IR A (il R
B < T AL J«%%‘iﬁftﬂ’ﬁ‘uﬁ o gt - W1 R PA L
g > T Eﬁﬁ%ﬁ'%@' (BI04 S5 3 o= B (Spirit) =2 Tt e
(Resource) = {1 [fl i ¢ Hy a5 5 » FFERES5e Y PA ﬁlﬁﬁﬁ%i‘ff
P PR AR e S AL B I T ST R T LSRRIV RS EP - 4
B 2 [ (FOPYES TR % SR P PA il
SIEAN ﬂﬁfﬂ“”fﬁqiﬁu PA ‘aﬁﬂ R pJ?féfu FEIEIAEE A0 RA U
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i g S R P
Question) :EuﬁLf SO B R j,ﬁ_

g m%" [t T P 25 1 g (Rewvard
Bt Jﬁ'z]EL?E@(range 1-5) ° i ’é I %Enfj
[ P % ﬁ%?ﬁ%ﬁ%* [EE=T% ﬁ%}(Flnal Questions) = (1" @ﬁﬂﬁgﬁ%ﬂj?‘y o = [
FH[E %24- Agjf/\?uﬁﬁ F[ JT{I{] g [ﬁ Fﬁlﬁfgﬁ—r—qﬁﬂ HFI';] dial ??LI"H M= [:—{ ﬁ;‘l:éu%’l %ﬂ‘

[111~5 A > L Py 5 i - [y PARR & EC_MUD flIfu@eit i {=p -
£ [l PR S < AR PAHIE |~ [ ARG R Al A e B ) [l

Fre et | posg S Lo~ E#fifl (Spirit) =2 F /gt "% (Resource) » ypquﬁﬂ 6 - PA ’qﬁflﬁ
o T 55 I (™ A e PO ke S S S S
0%~200% -

SH (fancy) » I #fa £

Factory A | FactoryB| Farm A |Pasture A| Shop A Shop B
Resource
Resource Resource Resource e
Spirit Spirit Spirit | Resource — Spirit
Spirit Spirit

Fancy = normalize(Spirit) + normalize(Resource)
Pt 6 - B EFHR A * FEER] 5o S B PR R pUerdt

i B PA ﬁfﬂ“ﬁﬁ?ﬁ%ﬁ’ﬁ A4 ST 3 Y FIRRE (resource) = - B
(spirit) = YR 7 - {ioede iy EC-MUD His e i~ it 4]
AR R R P e VPiss POl SEP 0 DN 2Ry SR R R S8
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Accept EP

Is Important?

Personal
Agent

Reward
Agent

Cstart)

reward arises
v

Decide EP with|
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End
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Reward Agent District Agent

10— 1800 10— 1800 10— 1750 90— 1800 10— 2000
9 = 1600 91600 9 p—1600 9 1600 9 |~ 1600
8 — 1400 8—1400 8 [— 1400 8 — 1400 8 p— 1500
7 — 1200 TH=1100 7 }=—1300 7 }=1200 7 }— 1100
6 p— 1000 6 —1000 6 }— 1000 6 }— 1000 6 p— 1000
5 }— 900 5= 900 5}— 900 5}— 900 5 |- 700
4 |— 750 41— 800 4}— 750 4}— 750 4 }— 750
3 — 600 3p/— 600 3p— 500 3 600 3p— 500
2 — 400 2p— 400 2p— 400 2}p}— 400 2 pB— 400
11— 200 1= 200 1p— 200 1p— 200 1p— 200
0— 1 00— o0 0 p 0% o O

Farm Factory Shop Farm Pasture

Mg 9« EP FURRPUHVIR == UhImiE & (I i e ey
PA 5 S KL TR s (00 I et e o o o S oL
F\, %%%‘c’gglﬁﬁ(ﬂpﬁl 8: Is Important?) - [j‘?%“aﬂfjp‘lﬁy“ﬁﬂﬁ_ﬁ?“ ,H‘,Fﬁﬂﬁ@%ﬁ@@
B o B 6P E SEY R (Fancy Q)7 AR ) W (Times) i
[l (Reduce_Rate).! &l Jyight 35 (1A 1) e = RLESHE SSFIEITT Feag
AV EVERRL T B PA}-{‘—’]’ 1 25 RAFRHL EP fifi s FJ[[WF:L PO T 3R (Y
qgﬂ 8: Accept EP) -

1 BRI R pR

Average_Fancy = 200%/sizeof(objects) objects: player’ s rooms
Reduce_Rate = 0.2*Times+0.9 Times: times of negotiation

if ( Fancy[O]/Reduce_Rate>Average_Fancy ) Fancy: each object has a fancy
{ this reward is important } O: the object of this reward

AEV P L et B i 78 A PR PRV B SR LA Y Y= PAK %'7 &
[0 57 B 36 DA 10" £ 077 (DA's AD, DA's Acceptable Degree)! | f{15gT !
e i I N PVHE SRR (TR 8: Query DA's AD) © DA el TR i
R RSO o T ST S EP PRI 9 7 3%) » DA f
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FRE TP EETERY EP(RA [l PA B9 EP)ELELES T (level) » 91 = 3w EP
.33 1l level=3 - DA {1t FIAR 11 S5 PUUTATESH PRI GaE -
» (BT 2 U 20T DA BT B 07 % (AD_DA) -

%2 BSRERIT o

foreach(total_kind) total_kind: total kind of reward
{ totalD = totalD+R[K][Iv+1]-R[K][IV] } R: EP_Resource array
averageD = totalD/sizeof(total_kind) Iv: level, Iv< EP < Iv+1

AD_ DA = (R[O][Iv+1]-R[O][Iv])/averageD O: the object of this reward

PA 755t AD_DA &F’T (APl e ST opur= U SERVE R (D1 8
Increase Resource with DA’s AD) - PA Tﬂ (e A gp Bl (gt S 1 2 TV A
(ST SR A B SR T IR AR PR SR TR (U
* 3) -

i3 B~ B TR PP

foreach(objects) objects:
{ player’ s rooms
if (Fancy[O] > Fancy[k})
{ Fancy:
RemoveR = each object has a fancy
(Fancy[O]-Fancy[k])*AD_DA*Resource[K]
Resource[k] = Resource[k]-RemoveR Resource:
Resource[O] = Resource[O]+RemoveR each object has a resource
}
} O: the object of this reward

TR TR | IO ST LG 0 PA 3 e T P S
FFFTE IR L LR F ETI(UR 8: Resource Have Increase?) » g7 !
SERLEE PA J2ERE R ER TSR pF[JTﬁPJ,qVE[ﬁ i EP » 75T #ﬁ B
RA 117053 FR EP (i 3 A1 O AL FORER €51 (I PASK [ 2 RA T4
YIRS BP 2 APIVE YR -
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U&E]] PA FUFTE I, (tempR)%j*(i/[lqﬁaﬂ 8: Request form PA) iz » RA foli it
VT 2R (AD, Acceptable Degree) rf’* Al (R — %(i/pqgﬂ 8: Query
DA's AD) » RA {1 [l DA '3 y%@@(AD_DA) R - 5T (G
8: Decide RA's AD) - RA (11 3 [T RA [IV[i* f 574, (AD_RA) » Ty Jjff 5 4 -
fif# 4« PYEDIRERRVE' O RR

averageD = (R[max]-R[min])/(sizeof(R)-1) | R: EP_Resource array
regionD = R[Ilv+1]-R[Iv] Iv: level, Iv<EP<Iv+1
AD_RA = regionD/averageD regionD: the distance of the EP’s level

i AD_RA=* AD_DA [V & > RA ﬁﬁ‘lﬁﬁ‘x T b LAY LR AT 3 O

% (AD=AD_RA*AD_DA) » 14 AD 7. [ PA HHf oy vt (J1 8:

Decide Acceptable Degree and Reduce Resource) > HiE[ifff# 5 F J*J'ﬁ][ﬁﬁnﬁiﬁ}pfj

FIRE o RA ﬁfﬁ? IR B p TR L Y EP > 20 = TR
iqu[ RA FHE » 327~ I*[pi (i/[lq%\' 8! Negotiation Cycle) -

% 5 : | TS PO EEE= S L IR pV NS

AD = AD_RA*AD_DA limitAD: 0.95
If (AD>limitAD) {AD = limitAD} oldR: the old resource of PA
newR = oldR + (tempR-oldR)*AD tempR: the new resource of PA

F PATRH PUETRL T B E VRS S L R R R AR R )ﬁﬁ%;

T RA TIPS EP ffi(UH 8: Accept EP) > 3 RA Tﬂi%f? 53 PP YRR (U

8: Assign Reward & update) » 1 “~(4[1[fi 8: Decrease Player’s Resource & Spirit) » Fﬁ

f’[iﬁ' PA ﬁ%ﬂfm EP == PA f& st NAVE IR > =2 57 - pu= B (i i

ﬁﬂxﬁ%“ﬂ“ N ERIEHE « pI RA(YIE 8: Update RA'S Informatlon)

L DA(Z/[IQ%ﬂ 8: Update DA’s Information)*" rf’ﬁl 53 Il R R R AU
£ FIRFTE e pY EP Frgt e (DIIFF 2 6) « JPur=ifshny o= S Paipss -

fif 6 1 P¥EEEGIEEER FroyF iR

R[Iv] = finalR-(EP’-Iv)*(R[Iv+1]-R[IV]) fianIR: the final resource of PA
R[Iv+1] = finalR+(EP’-Iv)*(R[Iv+1]-R[Iv]) | EP’: the final EP of this reward
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FFIS&E. #r B (Other Results of
Experiment)

By TRERRAA R 9T - S 3 Py IRRAR I 5o
AT Realpisk e i g O

i _r—;g;Lﬁj [t 73 Fr(Analysis of Time) :

FIZE R R R 1) TR AR BRI Y -
?ﬂﬁj’ﬂnﬁa{é'ﬁ%;ﬁ‘y J A(Earlier Period)== i H(Later Period) - 7 #7ix Ff*?ﬂ S
F 0 B AR v R R (I 3 7) < HheRE 18 ° - R
wfkﬂi'jf &7 9590.17 S5 &H » I - N 832,79 75 & o i HREH H»ENEJ]:F 77 17634.5 75
o T 15—~ ~ 979.69 Siif e ;cZLﬁj[J’” Lo fji YRR "wiﬁf , 7398.92 ;& -

T f5— M 43347 55 et o R 1543#?]“ 13016.62 Jj & - 15— * 765.68 S}

e 7 0 PRy

Earlier Period Later Period Increase Degree
Experimental Group 532.79(m) 979.69(m) 1.84
Control Group 433.47 ) 765.68(m) 1.77

U S T R L - HrERAC P ERRTL £ 184 1
AUPYE 177 < PA fﬁbﬁé‘\fﬁvﬁ m?ﬁfuﬁ BRI~ e B B AL
FHEE > [ 7_{:TU?1/ FITEFRAY PARR i I 37150 5 7 S 1 JEJJ;F

ii. _FReUER 75 Mr(Analysis of Frequency) :

PIZegepy Basl B — Ao ] Elﬁ SRR ke H5 Y (Earlier
Period)%= x; #(Later Period) - ﬁ??ﬁ’ﬂl?ﬁ RS H R »gtméxlf T iR

SR = (U2 8) o HrEd 18 o [ Ay 163 5 T 85—+ 9.06
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e EHAEA FRRUNER S 312 7% 0 T B 17.33 R e R A7 1 TR
ROV 147 O T 8 865 K e IREH RSV 287 o i
16.88 =% -

% 81 HRCVEERED

Earlier Period Later Period Increase Degree
Experimental Group 9.06 17.33 191
Control Group 8.65 16.88 1.95

O 1) 2 RSOOSR Y FRCRERITE L 1 191 0 ]

ARG 1.95 o RAfIEEEE o PA fjwé;f”vq_lﬂ?k PP R~ g % o

R I LRSS RTS, - ) AR

TSR ATEPR A e o o[RS TSRS R I ATV  DP=pe I 525 -
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