w a a d
133”59@3%81“7‘1—!5
TuNaINNd UHINNSNHATIAAS

AINTIUMFATUMITUNA IAINTTUYANINNIT)

AAINTIUYAAINNT AINTIUYAANINT

M AV

4 o o d o o 1 J
!%’é)\‘l ﬂ15lﬂ§EJ'iJLﬁEJ‘lJG]'JLL‘]J‘]Jﬂ'Iiﬁ]1ﬁ’t’]\i'ﬁﬂTLlfﬂimﬁﬂ’ii‘]Jﬂ'liLLWiﬂi%fl]'lﬂaU’t’]\ﬂiﬂl'ﬁ]ﬂ’ﬁ

Comparison between Agent-based Simulation and System Dynamics Models for

AIDS Infection Modeling

U

@ 4
14!131:3 & UNFANININASIU API1TUN

ya ]
UlﬂW@"ﬁiMW}’iu‘lﬁ’)‘iﬂﬂﬂ

i a a ¢ o
91%1iﬂﬂﬂ£§ﬂy13ﬂﬂ1uwuﬁ‘ﬁaﬂ

] o an o <
( §%38ﬁ1ﬁﬁ31m‘iﬂi}m1 Nn¥aUAY, Ph.D. )
r.'d' a a Jd v
21158 N5 M INeNINUEIIN
d o [ o
( 91913IUUNTY NUNTUUNG, Ph.D. )
W % a
HINHINAIB
o @ 4 (Y]
( TOIMANTINITIDUUA 39IAUN, Ph.D. )
W

A A (Y} a [y o
HNAINEa8 N‘ViTJﬂﬂ]ﬁﬂ!ﬂ‘l&lﬂiﬂ]ﬁﬂﬁiﬂiﬂﬁ!!i’?ﬁ




a a J
INITUNUD
A
139N
= ~ @ o d o @ ' o
MIYToUNVAILVUNTIIA0IFDIUMIBEIHTUMTUNT NIV L5Aoad

Comparison between Agent-based Simulation and System Dynamics Models for

AIDS Infection Modeling

Tag

@ J
UNAININALIU APITUN

U

Yaufiadneds umanedunyaseaas
4 o 1 a a o a a
oaNuaNYsauialSygImnssumaasuiiuga AFINTINgATINNT)

N.F. 2553



@ J @ o J o (3
MNALIU API1TUHN 2553: ﬂ']ﬁlﬂgfJ‘UL“ﬁfJ‘Uﬁ'JLL‘U‘UﬂWi%1a@ﬂﬁ01uﬂ15mﬁ1ﬁiﬂﬂ1§
1 4 a a o a a
L!,Wiﬂ3$ﬂ18‘ll@\ﬂiﬂlﬂﬂﬁ ‘]JﬁﬂJﬂJuTJﬁ'Jﬂﬁﬁllﬁ'lﬁ@]ﬁJﬁ']Uﬂ!W]ﬂ (IFINTIY
a a a a o
Qﬁﬁ'l‘l/ifﬂi) F1IUNIFNIAINTTHYATTIHNIT NIAVFIAINTTUYATIVINIT ’E)']ﬂ"li‘t’]ﬁ

Aa A ) 1 ana o &
USnmanerinusndn: §remans1nsdym AsaduAn, Ph.D. 69 N1

Ea~ Ly [ { o w %
Tsawadiluilgmmemsisagy vaznadsauidingy  ulouielumsilesiu
a dy 1 [ FYR I a ~ =1 A a
msaare Tnutazmsnuigihenivainnats msisziiuuaznlseumenilssansam
L a (a Y vy a o Ya A a ~ o '
yoau Ternamart luralsuna dedlddoyaneiiudaareaia (eaanazilagiiv) uaza
9
o o a A o [ LY o 4 o
Aneswaudaadelueuna Fade lasannduuusiaesaoiumsal 2 szuu Ao @2
HUVTLUVUNAIN (System Dynamics Models, SD) HAZAMVUTZ VY Agent-Based Simulation
I~ = o [ 1 A ] A A o Y I A A
(ABS) tazilssumeuauuainaruiisvianuunmung audiniiu lsilunsealio
[] v A Y o o Iy dy [] = £ [
weludadule wazlsauunlumsnensaisiuiudaaie lugieal w.a. 25402548 &
P o o 1
WeNaiN 1ANNADUTTDUNATATIANUYNAB AL TUNINNITZUD ABS Tag
a 1A 1Y 3 = A (%} d' a [}
anuRanaa 1y 23 % aauiuduaonduuy SD iedszmuu Teunelumsilosdums
Y
a A 1 1 o a a 1 A
edanyese i 1wy TnTaniae1seule 100% Tungauneusnig MIsasInaiion
Y
yoams llduimsmanalunguioiu uazmstadssnine1ns lumsinyundaniyo

s
oad

A A as A A A (R a a J
NYUDFOUTA MV FD019150NUTNBIIMOUNUTHAEN



Paptawan Layaromp 2010: Comparison between Agent-based Simulation and
System Dynamics Models for AIDS Infection. Modeling. Master of Engineering
(Industrial Engineering), Major Field: Industrial Engineering, Department of
Industrial Engineering. Thesis Advisor: Assistant Professor Juta Pichitlamken,

Ph.D. 69 pages.

AIDS is an important health and social problem for which many infection control
policies exist. Policy assessment and evaluation require historical data and forecasts on the
number of AIDS patients. We develop two types of simulation models: System Dynamics
(SD) and Agent-Based Simulation (ABS), to forecast the number of AIDS patients during
1997-2005. We compare its forecasting accuracy, benefits and drawbacks. We find that the
SD models are more accurate than the ABS ones; with the maximum percentage error of
23%. We show how SD models can be used to evaluate healthcare policies by implementing

different AIDS prevention and control policies and compare their effectiveness.
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Metinadadnuaitazfge (Ae)

Pf-m = Female to male probability of transmittion
Pm-f = Male to female probability of transmittion
Pm-m = Male to male probability of transmittion
R = Recovery Population

R, = Initial Recovery Population

RR = Recovery Rate

S = Susceptible Population

SD = System Dynamics

SW = Sex Worker

UNAIDS = United Nations Programme on AIDS
USAID = United States Agency for International Development
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ANVULUANA (%)

i A5 AL
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2543 119,397 111,966 6
2544 136,821 133,607 2
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2547 198,174 225,987 -14
2548 217,246 266,717 -23
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statechart
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) o U oA 1 o o U 1 1
ms1eeni vl Sudihowead luudagilswauaniwaudiheneIniluusazuay

snudiheindesialuuaazil

[ 1 J
fwaudiheoad (au)

! o510l idoTan* Aiheouaazll
2527 27 4 23
2528 3 1 25
2529 2 0 27
2530 10 4 33
2531 17 8 42
2532 35 14 63
2533 123 44 142
2534 484 137 489
2535 1,519 554 1,454
2536 5,853 1,621 5,686
2537 12,794 3,703 14,777
2538 19,232 5,622 28,387
2539 24,264 6,936 45,715
2540 26,468 7,816 64,367
2541 27,280 8,987 82,660
2542 27,400 9,091 100,969
2543 26,864 8,436 119,397
2544 25,927 8,503 136,821
2545 25,839 8,016 154,644
2546 27,343 7,615 174,372
2547 30,301 6,499 198,174
2548 23,550 4,478 217,246

flan: *EpiDESmiological Information Section Bureau of EpiDESmiology (2009)



ASHUINT V2 WWﬂﬁW]ﬂ'gﬁH‘{I]T

YEAR M total F total F dsw F isw M DES F DES Mclie Cdsw Cisw Cc CR dsw CR_is CR-c
1997 21969 22301 11.9 54.1 227 189 2023 0.79 0.21 0.12 1342 274 45
1998 22320 22672 11.5 524 220 179 2055 0.82 0.18 0.12 1342 274 45
1999 22673 23049 12.4 56.7 218 176 2088 0.85 0.15 0.12 1342 274 45
2000 23023 23425 12.4 56.7 271 236 2120 0.85 0.15 0.12 1342 274 45
2001 23315 23737 12.4 56.7 262 228 2147 0.85 0.15 0.12 1342 274 45
2002 23612 24053 12.4 56.7 251 220 2174 0.85 0.15 0.12 1342 274 45
2003 23916 24373 12.4 56.7 245 213 2202 0.85 0.15 0.12 1342 274 45
2004 24222 24697 12.4 56.7 232 204 2230 0.85 0.15 0.12 1342 274 45
2005 24537 25027 12.4 56.7 288 252 2259 0.85 0.15 0.12 1342 274 45

131: The Thai Working Group on HIV/AIDS Projection (2001)

1%



MSWUINN V2 (A1D)

YEAR M total P_msm* CR msmmm C _msm* Pf-m Pm-f Pm-m P_ART***
1997 21969 0.03 36.5 0.25 0.00056 0.00193 0.0062 0

1998 22320 0.03 36.5 0.25 0.00056 0.00193 0.0062 0

1999 22673 0.03 36.5 0.25 0.00056 0.00193 0.0062 0

2000 23023 0.03 36.5 0.25 0.00056 0.00193 0.0062 0

2001 23315 0.03 36.5 0.25 0.00056 0.00193 0.0062 1710

2002 23612 0.03 36.5 0.25 0.00056 0.00193 0.0062 3640

2003 23916 0.03 36.5 0.25 0.00056 0.00193 0.0062 19551
2004 24222 0.03 36.5 0.25 0.00056 0.00193 0.0062 58133
2005 24537 0.03 36.5 0.3 0.00056 0.00193 0.0062 88261

131: The Thai Working Group on HIV/AIDS Projection (2001)

*The Thai Working Group on HIV/AIDS Projection (2001), ** Imrie et al. (2010), *** Akarasewi (2009)

Ly



f

MANUIN A

1103197150051 AnyLogic 6.5

48



49

J

giems1#Nisunsu AnyLogic 6.5

1. a$admuy ABS 0619419

e A
1.1 d0nijy New MoDESI # 91nunumsldau smntiunuuiiaeslniszuaasoonun

1.2 521 ¥0v031UD1809 TU%09 MoDESI name 710619 521)%0 Bass Diffusion Agent-Based
d' A=

1.3 izumsgfmmi%uummmm‘ham

E]

B New Model [o (=)=
New Model

Create a new model

Model name: | Bass Diffusion Agent Based
Location: C\Models Browse...

Java Package: bass_diffusion_agent_based
The following model will be created:

C\Models\Bass Diffusion Agent Based\Bass Diffusion Agent Based .alp

< Back Mext > Finish Cancel

MRMINH a1 Msmrua¥euvuuiians v lvilulysunsy AnyLogic

1 4 { Y 1 Y o o
1.4 natlu Next tionazidguihda lvewnudiasa

1 v
1.5 1d0n Use template to create a moDESI 11az1A0n Agent-based FI0ga1uals mMsiuauil
I @ 4 A 9 o Y] Y Y o
WumsvenduTdsunsundesmsnezldguny ABS dmsumaiandnuuiiaa

4 ]
Tnai mimiuiden Next tive lilgwniheo 1)
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#% New Model o | ]
New Model

Choose modeling method or create new medel from scratch

(7 Start creating a new model from scratch (blank canvas).

(-_0:- Use template to create model]

Choose modeling method:

Systermn Dynamics
Discrete Event
Discrete Event Network-based

@ Agent-based

%l Pedestrian Dynamics

Start with a simple model including a given number of agents of the same type. Optionally you can
define a space for the agents, network of contacts, and simple behavior.

You will be able to modify and extend the agent behavior and the envirenment, add mere types of
agents, and also add system dynamics and discrete event components later on.

< Back ” Mext = Finish

- A A ) o 1 3
MNUHUINN A2 N1TLADNTSUU ABS LW@aﬁ’NLLUHﬁ]’]a’ENGlWMGlUIﬂillﬂiilAnyLOglC

1.6 ABS UsznouaIeyauna Agent 1192 FIUIAADNFI Agent 010Dg 1WDA319 Agent 11
T5un53 AnyLogic a1nsamvualnsead1anioluues Agent usazAgent Tagly active
2 [ 1
object class A599ATAMITORMUAFOUDI active object class FI92T100IA2 Agent

v 1 a o A '
A10619 NUNTD Person a4 11%04 Agent class name

o o v 1 a -4 1 ..
1.7 321911 Agent Tunyus1aod @219819 WUW 500 a911%¥04 Initial number of agents

9 o £ ' @ ' dyd A
T1/5un3322 @319 Person class 311U 500 FIUAAL Person 1UAIDE191AD Agent Miilu

Y
gnA1



# New Model

Create Agent-based Model
Set up agent properties

Agent class name:  Person

Initial number of agents: 500

of agents will be put inte the Main object.

€ people[.]

An active object class with the specified name will be created and marked as agent. A given number

< Back ”

Mext =

|

Finish

J|

Cancel

v Y
MWHHINA A3 MIAMUATIUINTIE V9 Agent 11 T15UNTU AnyLogic

Y I 3 1 o v Aaa dy A A
1.8 na Next. luniiee liidlumsdsmdvmsuiaveanunaa

Y Y 1 a

avu AIDYNN

A9

F09 Width 1182 350 Ture3 Height aouil Agent Using luiundivaouiud

550*350 pixels

o
N 550 u

1UUA
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Y o A . A a [ 1
1.9 NA Next. Gl,uwu'lﬂﬂhlﬂ 109N Use network b1a1¥ Show links u!ﬂuﬂ1§53uﬂ15ﬁﬂﬁ@iluuqm

1 A a 1 dy Y A A ' Yy 9 %
TEHIN Agent ﬂ’lil(’]f'ﬁ-)llﬂ'ﬁﬁﬂ@auéﬂgllﬁﬂ\jjﬂﬂ!ﬁuﬂl%ﬂn53ﬂ’)1\i Agent UIAIYNU



52

8% New Model o [
Create Agent-based Model

Configure space and animation properties

[/] Add space @ Continuous () Discrete

Width: (550 ) Height: Initial location:
100 100 J

@ people[] i

A 5
J environment

The agents wil be placed into a continuous space. Inttial locations wil be assigned randomly. An agent
will be animated as a person.

<Back || Nea> |[ Finish |[ Cancel

MANEUINT a4 MIvuavinavesdanadenluTlsunsy AnyLogic

Y
o 1 I [
1.10 A9 Next. {a0n Add simple behavior M3 HiumsvenTUsunsundoans 1y Agent

NN TUFIR M UA TABUAHUNETDIUE (statechart)

.. 4 )
1.11 NA Finish Lﬁﬂﬂﬂﬂi%ﬂ?uﬂ’lﬁﬁi’l\‘l
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¥4 New Model = || =]
Create Agent-based Model

Add simple behavior and statistics agents

[ Add statistics and charts

statechart

@ pesplel.] i

A L
J environment

A simple two-state statechart will be added to the agent. An agent will randomly change its state
between blue and red, and the color of itz animation will change correzpondingly.

< Back MNext = Finish ] I Cancel

MNHWINT A5 Mstruali Agent Tnganssudeimua Tnsunugidnius

A I 9 ] A 9 Ad? 1Y Y 1 .
WDIFTALAY ITNULUUAMUUY ABS NI NUU AMuVzUs2NoUAIY a4 Main 1A Person

ag gIUNINADINI38NI Simulation

E4
e Person class ADAIUUDY agent class Tu class HazsznoUAIBNINUDS Agent LIaY
UAUYTADULNAMHUANDANTTUVDI Agent
e Main class ﬂiZﬂﬂﬂﬁjﬂiﬁqam’mgm\l (Environment object) 101 object people ﬁgﬂ
y o 43 v = A A .
AINYT AUNIAADUITATOUAQUAINUN (space), Tas9918 (network), LAL NI

ARADTDAITUDY Agent
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@ Environment
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= - |'E Statechart |
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@ Problems &2 1 P l | “3, Actionchart |
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2. msadaumugiianiug (Statechart)

AUV ABS 1/52noUAI0 Agent $1UIUINUAZAWNIAADY NN Agent 11/TENOUAIDYA
' ' ' 9
YOINYNNHUATIMNTUMIANADADEITNU Agent DU M3AnApHIzIRIAATZUVVDS
E
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2.1 12 Person class diagram c’ﬁmgﬂuf’hmm Projects
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“® statechart
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Y 9 a
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= Properties &3 ¥ =0

@ AdEffectiveness - Parameter

General Mame: { AdEffectiveness Show name [ i

Array o . i -

: Type: void (just action) @) boolean ) int @ double
Editor E
Description [C] Array

Default value:

MWHUINT A8 MITIHUAN AL FOUDINITIADS

' < o a a 4 o
@]i’]ll"ﬁ]g!ﬂuﬂiﬁﬂ"l‘Vi‘LlﬂWf]@ﬂiﬁil"Uf’N Agentiﬂﬂslslg)') HHUQUADIUL LﬁﬂlﬂﬂLLWHﬂWWﬂl@Q

S| a = Y [ wva
Person class dzidlunpugiiaauenlsznauade 2 aaue Tagn Tuiia

o] Main &l Person 22
I

@ statechart
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1. Wasuyeves aaruziiaded (U PotentialAdopter. A9 anA1NNANNaU N Yo

G

a 9 I a ~ 9 1 ] dy
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v Y [
MWNIYINTZAY) 1Az Adopter ABNMNFoAUAToUTEEUET (Agent vz11)A0y

I dy A 9
wegluaouztiiegnnizqu)



o Main 3] Person 52
!

@ statechart
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2.4 uldeunmantiAveInIsaaru (Transition) 910 Potential Adopterg] Adopter 1ag1H%01

4 F4
1

A Y A ! Ao A a 9 Ay A £ o
Ad Llaglﬂﬂﬂiﬂllﬁﬂ\ﬂf@ NITFAINTUUINADINITED T U !']fl’l‘]/]@]ﬂ\?ﬂ’licl,uﬂ'liclfﬂelluﬂﬂ

Y
=2 9

@ 3 ] ] Y a [ 1 o <
M3 T aadumsasruilideunadudleoasims Iavannldseauanuduse

(ADESffectness Rate)

§ va [ @ oa/’ a 4
2.5 liinii General voInmaNTAVDINTAINIU 1AONOAT (Rate) INUUNUH

ADESffectiveness 11%931099031811a14

= Properties =
& Ad - Transition

Gener:.il Mame: Ad [¥] Show name 7] Ignore Public
Description
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