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Simulating a Novel Influenza Outbreak Within a Large Contact

Network of Interconnecting Municipalities

Student: Wei-Min Nien Advisor: Dr. Chuen-Tsai Sun

Institute of Computer and Information Science
National Chiao Tung University

ABSTRACT

According to the Taiwan Center for Disease Control (CDC), the highly pathogenic
avian influenza virus H5N1 has evolved so quickly.and poses such a threat that
Taiwanese health authorities have already anneunced-three major control strategies: a
vaccine, antiviral drugs, and isolating.infected-individuals. The author constructed an
influenza simulation model based on daily-contact social networks and a multi-agent
system to study transmission dynamics and to investigate the potential efficacies of
various public health policies. Daily-contact social networks (composed of multiple
interconnecting municipalities and individuals) can be used to represent such social
phenomena as long-distance movement, daily visits to fixed locations, different
population densities, and inter-area transportation. The model was used to simulate a
novel influenza outbreak and other scenarios involving different seeding events and
interventions — for example, antiviral prophylaxis, social distancing policies or

closures for schools and workplaces, and control of inter-area movement.

Keywords: novel influenza, contact network, small world nework, mirror identity,

epidemic model
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Country 2003 2004 2005
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Azerbaijan 0 0 0 0 0 0 8
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Indonesia 0 0 0 (0} 17 11 40
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Total 4 4 46 32 95 41 93

o ¥
£ = IR
B

1.

2.

FPoid o (e HENL 5 4 > & P ddf v et 4 i 4 enFt

Bl 2R P T p B HENL B & 7 4 4

HENL 5 & B ge P o 4 Sfenin g 4 R 48 -

d TR AR P R <R A e T

ML G A A4 hRTE] HENL 4 o

62

21

14

57

24

12

93

238

14

44

16

42

139

%k WHO % F [7]
% # p #p:08/14, 2006

Bpd ok g 50T 0

HENL 34 2 42 & A #P o dg g 4 R 4R

A

43 p o H

()]

12

N1 :;I;;},, FoEd 4K BLS AR it :jﬁ;:’é G I

|l
i



IR NS CR T ST ECE LY R e R R A Y (P
4.

3. HHABERY O MM EA LRI R TR
#“*@ﬁ%ﬁﬁﬁﬁiE?ﬁﬁwﬁﬂﬁsﬁ@ﬁm@i—ﬁ,

HSNL a4 7§ 7 it 24 G A RER 1 > & 5 A Bfemdtalin g 4 o

A

EN ¥ SRR WWI#%wﬁﬁ$9$“%&%%ﬁ%ﬂﬁ@@%:%

2.2 B B4k
4 o BRI AR T e s JEa7 4] Compartmental Model %
Individual-based Model » 1 ™ & ‘& kA B el R A I ST Rl oy U

PEA o M2 WA AR R BRpRAT R el )

2.2.1 Compartmental Model

B s BT Y 0 B S Ak 0 Kk h AL Kermack fr McKendrick #7#% ) £
Compartmental SIR Model[10] > #* ##-3] & iz e 2 ™ 3 fd5 stk fs o #4340 5 3
3+ 4

1. Susceptible % % g % 0

2. Infected @ g % 1

34

3. Removed © #ig. RAFLERAS A7 §E LIRS

13



5 SI 71
I R

v

B 2 Compartmental SIR 7+ . B

BFLAUFEE v ket g Bl SO, 1), R » T+ 1% T & ihfic

A AR R AR Ao B i AT

(ds
s I— )
dl

¢ =
drR

Lo

2o o gy LV i

S AR (L) & AR G ATE AR T Rl i A
A AP B A RN G BRK YRR S A R Ry
FOEAR B 7 o Jheh o S BRK A p BAREARY RAENIAT R 2 LB
B pr @R s o0 F - AR F R SRE Ao F L 7o A
Fo AR R o AP T L EN T S

B E RN ATH R 4 4 B

= (BB ) (2 B A F s B A H B o ik vt 5)(8 % )
S-1

= C T

dETH R A CHh SR A B 0 ST 5] AR (1)

14



ds _
dt

B o tEL o AR RS R S S B BRI P gyl 3

— /S|

AR BRFY - BAETRAAET N EBAAE L - AP R
- FRA ek s NE RO = 23 & fF - Compartmental Model £ 9% T isfd 4
I GAER P hE R oo

& ¥ Compartmental Model % 4 "2 58 4&1F chipak & 5 4 E IR
BRI AR B OERY AR PRFIFEFISCRPE  NFREEE
SR AT BA BRI A R R BT e TR R

N
72 o

H - %3 il

£

Compartmental Model & 3% & * [F o gt 2k 0 SIR #03] f 47 f— & o
Chowell % « 15t 1918 = i & Jin 7 el ] 1 Ba sk 2 [36]  # SIR 03]
T D B G RSTER AR T 3 B B s e - B E AR
(Exposed » % fe 3t 4 okt ? ) d R LIRE DR FF AP §H R
SR e T - B A ak i (Asymptomatic > A L TR R) T R YRR
B IRSsR” b oo W3] ? 7ol r 0 Jah o Ao A R FRHAR T e
Fooper 7 i e g B B 2 B enpddk Sl Bl D BT S (JEL) B ) eniddk $80)

BB DO RS o (ILE T A i £ % -

15



" T " T " T t T
i i +d 5+ g5 A
iV, () S TN E ki py I % I 8 D,

——#| Susceptible Infectious Hospitalized Dead

b

h

A
"
=]

L

kp(1=pp) 1, Y2,

A T,
Asymptomatic Recovered

T

Bl 3 Chowell & 4 52 1918 p N T in R % i (7971 % afic )

<
/\"

A Chowell % % eaica] @ » 24 iy 8 38 Compartmental Model 7 5535t &
P — 7 Keng 3 Bide

& RPERRM KBS 5 02 B L GHT R E - B R -

”ﬁ

d ++ Compartmental Model #5304, B 48 crpr & > #700 AfcA| P A E
2 A - B R RS RS e R > R R RIRAEE T
PR D R e
& HMIMFY oL fe A S SE B R B
& Chowell % £ afCg] ¥ § F IR hF B e ¥ (blacF k4 R)F
¥ If I P r i FEPEREIHET X OEIOR 0 B0 A
AP o RSB R B RL IR AT AP RE LR E Y
WehFe S HRIIA Y LRGP A FEL S0 F Y o

FOR A A7 enF[ et 5585 Lo

% W B iR
i * Compartmental Model #3270 3 » “f R E - Rt g
TSR R R F RS
¢ Rvachev {r Longini i #* 337 ¥ chdrey ==t 3L &k g 1968 # ajn g +
G R R R A RARD hilRE G [20] o At BRI o F - BT R

16



- i Compartmental SEIR Model & % 355 pIRenBIFER L o35 P &
r@#sam&&%w "‘f gRBEE ) E RS EE S TR DR
B2 AT R Es g g o $TIRT B n X $REs 0 Rvachev e
Longini $Z1 T Bk @ “R- BRERZEARBD ¢ L RS PR
BB i HEEFERARD Y LRGP ARSI w LS
RS R N SRR S e E R L i e e e SRS
WK T o B BACR o T S ik 1968 &£ 7 7 ~1969 £ 9

LB R P T

¢ CGrais & A » 1% [ en™ 3%k i 1998~2001 % | & = ’K'ﬁ FH
Repnii[22] > s ot e § A B D By e AL o d At
B S ity > FIRN B4 » T F & F R P E o f AE
R R kR ABBER S R A RO REE R G

7]

BT R R PRl S T R TR P S o

YOS RBEFHEDS N BT UERA R AR R Ol ot RF R
F1P bz B en@igd i o K Rvachev {v Longini 2 Grais % A = 7 chfigg %
kg REERCEORAA LI BRER DTG -

d At B RS B R E IR A G £ R RS S T RER

SECIRE RN E ST R R RS s E Sl T O R

"P"}

PR 2 BRI e B R R B S (et 2 R L L)

koA e g L TSR S - A AL P AR A

TP e AR e 5 0 R - B 4 ERAE[12] -

2.2.2 Individual-based Model

17



48 3t Comartmental Model 2 B gLen= 5% % A2 5 o B 4 0B 4L ¥ - 0%
FHRNT U BEEE iR 29] 0 d A B A BWE I frrE 4
sl e o TPt LB S AH RS AV U RS FRBNS BRE I &
AR MEF L REE AN P ER S SREEES S IRALDPFLERY -

FAPLBALE R A GRS g LG R Y RO LB S
M o AEAM R H f{ﬁﬁmkWEP F Al A pd St E B
BT e )3 b R 4B S o Bl4e SARS - AT IR Y i 2
Foo VR RRT AGRED A B s A fed 3 o F L fop LR B
%ﬁ&ﬁ%&;MV%iiﬁﬂﬁ@ﬁﬁg@%’?ﬁﬁﬁﬁﬁﬂ?%{f%ﬁ

[ e Z

A SR S iﬁbmﬁnﬁdakw»ﬂpﬁﬁinms

B A APRRFREFARIREGE §EHB A PEFRE L E %
TR 2t A INA g BT EOITERNT £ - B RSTE > F B A
R RIS A AR TR AT AR OTFH RS- BEF RR
SRR O BT A B H e o i RF A R OB RS o T R
P - Qﬁk%m&&;ﬁ# MR TP AR i BREHE TR A k- 2

B B

& TR
Diekmann % * HCkEA o AT i b il i [11]0 hiz B R
dooE - BAPRET BRI ED RSl ETIE 6 B o S B eR L
MR LY o F AR E F I R A Y c BB R T o

e pe b enig 3503540 Compartmental Model Apiz. T # i BHh > @ 2 F IR

18



BB E A AT BAEFRARPRIA F - BRRE TR B G
28s sl S SR A S B R ARIRE S DR A i SER T &
EAREE AT o m el L5 RREFOEI R DERET2 - o 5]

A LAy o BEARNE IS R At A ) #F 12 Compartmental Model %

B v v E A4 fr Compartmental Model %7 - #eni@ 6 i o

® - aLHE

Iy

Rt o A B ARARE AL R e v AR

2

'?ﬂ'zl— » 3R ﬁ'm@%ﬁﬁ&ﬁig 5 A #{-ﬁﬁm’]‘%"\ o g 3= a‘.EB’hE,F " FTpd

«I‘ﬁv

PO B PR o Flet s AR T Gl Qe ER[13] (1 R 4 B Ao B

PR %@ SIR 11T 3 g;_ﬁa;fp fJ‘J.']“_}_) > Mollison Hse 7 s = s 2 2
e B 3 P 3 IR @tmﬁwrfu%ﬁ+ﬁﬂmmﬁim£¥%mﬁ

oA il '«‘r’\??-‘}if)fﬁ& o REL B F’“ 'ﬂ. @:}%,Mrélﬁaﬂ!im* BE&EE[32] -

P

Susceptible

Incubation |

O
(]
O Infected
O

Removed

Bl 4 = g et i B4

* R RHRR
e e [6] A4 Watts &2 Strogatz #r#% d1 - AR S T £ A

BERLT - BHEAS SRR B0 BT IS AL SR RPE

19



EEFM o BERAELEDIIRF M§ﬂ<%%%ﬁ%%ﬁ’éﬁ$%ﬁiﬁ
4_Rapoport #% 1! <= & B & (Triadic Closure)[21]s#£ 4 » G4 @ § Alice
Bob #tzuz Cindy pE o ) Alice fo Bob + {33 ¥ Bt 3uEs o ip Lt T 4
m@nﬂwwp%m-@wﬁmTﬁnﬁwWM%—?J’ - HEFERE
mwm,aaéﬁ%ﬁﬂﬁﬁﬁﬁ@w’&ﬁ&iﬁﬁwﬁﬁifﬁﬁﬁ
%Bﬂo%AWK%éﬁﬁbjﬁﬂyﬂﬂ”ﬁﬁﬁa#ih{MMmmBﬂ%
BN RARE —AE P ELS BAZBFOAEIERS QR F 6 — B
A ar e iR k17 4& o Watts v Strogatz £ s e ke BR % -
BPFRLE R A BI AR dor - [ MAPLERG L [T LA LB
R RRROSIER o d i RFEROE R HRIIIRF A E Y WA
6155 18 S5 [34] > bldel A ¥ B G A R g g

Watts £ Strogatz == #-p s o] £ ke it b il B[6] - 3 R R
ﬁ%ﬁﬁ&ﬁﬁ¢m&ﬁ?%ﬁ&@%ﬁ*”€$wﬁ“%%Fmﬁﬁﬁﬁ

P8 A e 59 i b Bt PR AR AT B TR R R R R R M Peid 2 i

# R B L o

B s R AL R R R R R i e
SR G R T R ARSI Y RIS TIE i e h R o
KR R - AR bR ) g -

(RS SRR ECY ER RS EE TR e

& WAL IS - mE R B R
Huang % A & 817 “&2 287 [30] k& - B A - % § ¢ FHa Ly 5§

B Brehpr g » TRP Lo ARG E SN - BEG L2 R T

20



g R £ AT
TS SR SIS

GEBHAY R TRBE AR Y Z ML SR IR i)

B3 AEETERA A L8

}‘J‘@f'}%ﬁ]m‘ ]ILA\_E/Q‘!:,’ILIE]D«Q-%F‘]{% VIR Aipdt b 3 oo F L s &

B A g el gkl

WoBETHFEAAR > APT BN R EARAROPD 2 FEAET

{5 ep i B B o

Susceptible State
" Incubation State
B Infected State

1T B 45 e B HOA) R 0% 2003 & SARS A5t~ F

FE- BRER NS TAT

[ \/

3
RSN

LEEE RS LR

R R R

B 5 Huang % 4 &7 & £ 8+ -

Huang % A cofcd)| enif 8L 330 T

FERORen A v B S RUEA T

S ER BN LR Y P

o

21

M 1 HC

28 S el A G

S IR T T L
KA Aps VALY ik Bl TR AL

B L fhAF peenis



GLEFTH TR RAPSHEN R R AL R BRSO L
Roa TR ORER R B B RAIL G T - BER SR — A H DR
FoRamBEAET ZF 0404 dpd o F TR g A ERE ST

Rz A T B R Gl SR kS ﬁﬁfjﬁ{&&?ﬁvf;ﬂj—? o AIEfcAlY o &

e

«1]}/}&/3!;&.-*&‘”] F 8 s LB & AT AR g a4

BB B epRd -

¢ & * mixing group e 4 i 2 B R

I»L

Longini % 4 4] * mixing group L4 3 3 2RDEHE REZ T - Bix
fR B e > B B KR A B A AR G R
[8] = #73} <hrmixing group 3p A% & F % 3¢ = A op B 0F £ 0 Longini ¥
A g & 7 T F|ehmixing group st e~ ¥ %3 il B ) EE R
PER R B A FRUE HE RS o L g R
£ #p 4 R 3] 3 F 3 3] mixing group.», &l - % mixing group ¢ - # - i
A o- BRI S kg AR o FNE T ) A - R R

A AT AE Y Lo B TR % 2% # 4] mixing
group e I * R4 v 2 AT EEDTH 0 R LRI BiE Rl
PR enEE I A B LB BRI TR R K TE - B E TR
1 (Tg-or s U x EY fog ¢ B4 AR e

AR PR F] 5 B ERF 5 A TR auE 0 B 2 g R B PR
AR B R R 0 R 20T g T 3§ AR 0 Bl RS R

S Sl FRIEHRN T S R E Rk T bl )

4%

B A3 B B A e A 2 B RiaKk: s 0?2 gL S
x )@;‘Z'frf’a CRRE A 7 A RaEse o ) Fex A~ e 3ZE KA EEIE
Az BeniR iR AN P AR LG P RE ke F e
AL o Tt o Sl ik TR AALGRI R G AF SRR TR G TR BE SR

22



& HEREE BAE AL B RaE 2 R R

Eubank & 4 4% i3 * KT 4 ¥~ 8 45 s B A H & W B
SR A OB S S B T AR B R L X R A 2 F R
FprFA[14] - B RUE R AAR AT RERAFFS Y o
o vk AFFS DT IR BRI 18 F B B blde D RO F R
Fha7 v AR.3 TH- BARE X2 E0Y o B2 K FE e d
W A TAHR I LAY EBAE P EHZ AW P PR aikdy e d 30
LT IR A B A 2 B AL BRI R o blder 22 P s B RAE 2
FALLLE AT E A A 5 B g e i R HCEUE R B3

R o B AR AR XD RN FE B Aopt i B E
ANERAE ) RFH IR SO R R R TEAAT RO ET

b ) o

P F R A

5
=
75\
e
5
#
<k
s
jﬁ
fNi
S
=
E
=
—%ﬁ-

FPHB ST o TR ERIEENED EY AL AT RET

Fatenz A 'j‘m—‘bfﬁ{f} #i:tﬁal"]m@%“ﬁﬁ(s ZATHEHLERY ~ #k %

ZABE) AHAE Y O RPFEABRY A D Sk AR

by

L7

R LR R EEEY ELT RREE £ S A T A ST
L AN AR O %%ﬁ'l%{?%i&% REAULBLED @4
G RPN R FRL S ORPAATRE IR TR

PR A O AR P e F] P e K E R AfoR Y BT

B A AR H & - BRAL

23



3.%-3

A TR B A - B YR RS %Jf]m#« oo AL DA G 22 B RR
Foablo R - B BAEEA  ARCEY APRER SRR B
HEAG22BRF TR (1) A EHALRBNPHEEF 3 Q) A HALRSEP
el B2 B deo i) RSB o i R RE - T L &R0 R R
RRAPELZE 2 N U E Ao B iE R B OR R B R Aﬁj\ 2,

RS ELE RS BY LS E N

3.1 Fff e B3
AP R A S IR S e AR AP S
LB A kA E A PP EBF BA R REETY T A HF A PR
BHcen? oo FP T 0 RAZREBFTY O ARALR DA FERIR L - R B
BRSO AP B S DELN LS ERERS B A 0 T AP
AFA FH LD T B EIA N AL BB R AR B AP

FR A LB T B A R KRS LT RN G -

3. 1.1 3t el R

:,§
<«

B AU s ERAL 0 AP SRR e A S B R TG (Rt el o b

3
\:\

e
'&f'l__-

}M

SR ER GRM I DA RAI DT R RELEIT GH
B Sl A A Pl B o IR R 2 F R - LR RET
&§¥9#@%@#$3k—%é@mﬁﬁw4’ﬂwﬂwwué@ﬁw%%i

A A2 g M e @ g A IR AR R ST TR R
Boih - H o

24



B 6 1% ok AR

APy - BoaLBRRAE- BRE Glde S1F S FFRASFTH T o
et RAZERE RSP THEfIF T blde ! RO TFIHNFEDS T o ¥ 0
SREEY SR LR AR ERR IR K S Pl
FIE o TS A AR S N A AT T T K L R AR B
BAE - AR RSN T BEASRI R PN G @ e Tl &

AP FlptE - A - A g g NIRRT N BT T frip i oy
Bchie A g Mo BH kD] T O A ARHEAE T 0 6 X 101 < R
M- FOME NP PP TR b F Pl NI A BB o v AL o) %
AT RERT o G F B Bt 2 B ARERE A B T R F LG e
W endE38 s 5L fr e U BRI Ao N IR B o

A Pk 2 Huang & 4 s D3RR A > NP R-F B A E B A S
WO ETIE T B b R S8 Tt L e gL Y E T R
R)r kAT A - R F P BRI AGEF L UL G )R] kg
o XA F Y F A G NREHTY 101 < A R R Lk o e AR
P Y o ks PR BG4 B A P BPRE 0 AT AR - B

A - 2 EY ) ARBPN AR T A RSL 0 A e A R ¥ .

25



night market

office = restaurant

home

Bl 7 A e B e

WP R Y o F BRGHETH - BRI E CellSize kil HF AR Hoh
Ao BBE TRFHF IO APT LA ENAELY FOSFOTERT B
RALR AEL o GHms i s ALY HA7 04 Hegl 5 300 RIT % & 607 G0 5k
- BB 30 B4z - BH80 L 1 hyen 3 o {4 ¢ FN R ST
SRFA| T LG BB R A Fle HPNRR MBIk ke E & DR F TR
P (T T A AT Rop g T BRI AP A F Ak
P HR IR S SR e R T A RAT AR > F G - BREBP AT
BRALeA & JE % EA B

1. &- @A Lghg b B NIt — B ARy

2. ATF ARILDA TR PR L RN RE P DT AR

»

£ A ehil fohas b

—

Lok AR BORAE IR E STl TR R ST T

o

o ]l v A A HA| Y £ R R A PR B FUE T R

1

3. 1.2 %2 i it

P

\}

@

,*_Li\‘.fraﬁﬁgil]ﬂ ,% %’,,‘4%3'?1?_ Ff\zp\ S 5 ¢ }"“\IF“H'»EE%’),* ¥4

v

%l 2 Benk RS - L

P}

Ny
e

B R A NP fe s BRI L o R EF R
A RLE G BT R Tt - B A A DB T AR Al A Do hh
T AL R H AT 0 4 T OUAORE BB R RF ST - e AR ET - B

26



R ® o bldr: LaF et ] EYFFRLBPI A HROTEE o
¥R T 2N i i ]:’ ’FS‘ELE’J’JJEE‘IQ#% _ 'E‘ﬁ%ﬁ:év\ p/m M%Ix%\‘ Lo P
G WKERKF  KFR AR BAOBES S AT AL -

//fff\?vf‘“A INEE B &ﬂsk,k o

classroom
home

Bl 8 BRse Ry s L

F3L1 2 312 cmipr BUEE Mg 0 B LY AL P P B
B LR PR RS B0 @ P g e g o T 0 (T AP R

2

RAHE A HE P A LB RVERE S A oA P s e o &

;1%

DL BFHLOS LA R BB RE LA ERT BT B2

(?m

LR BT A DB R S RTINS T R A R

Bo? AHBRME AT o dpM SR F T2 S50 314 -

3.1.3 BIM Gtk

TETABEPAEATOM G A PEE T 5 N R A B AL Rl

5=
N

& k- BEMECTNARE 2R -
DO RRE S F @R S b - BHA P % e

BAG AP RE s 24 - B A ek - BRI L

27



TR e s 1070 AR R E R ki F o B A R A
7 - B = 2> Bl(complete graph) - 7 dEd > F B oo F - BH AT K
A S DA T AR B ARG foarg cnl @ A SRR D] o AT A
RERAFAES T ek B AR EBRHAEGLPELT B
K e i 2 5 ®geengdc? o MaxintraCellContacts (2 3.1.4) -
& LARIT P HE T PG RS Y o
APEP A FNGEHRTUFRELF-ROTDAP A € TS
— AT A RE AR - B D IS EFL W KRS
S B @ ARE e FIt AR P o AP R AT A en A P2 B G AT R
JR e KA CAFZEF IR LD E S g R - AP R4
TLMRBAE X ARERSRNT €k 8B AP kB AL
BT L R RAE P PR c B B K ET LR
¥t en 44k InterCellContacts (2 3.1.4)
AP A ¢ o SRR B IR A SaE ) A2 fEAR S S kT

g i 314

Bl O PR ke R

28



3. 1.4 i ep Bk g 0T

SE A 4] & B *TE
NumOfCities B e R RS OCBE (|22
W
PopulationSize [ ] =3 SR I ARSI S A R R oArEaid
oE S
DistOfMI W aH | E g A LEE |14 BEEAF
[ S8 bR oA LEE Bk
DistOfCellSize [ ] WxeH |Au R Rk | L T K
L5 CES RN, S
B AN
LatticeWidth [ ] FEE [ AufEiE-Boa |2 aihfat)
do T ER
ODmatrix [][ ] Ei5qin AEBEBE R IE g | Avr B
£
MaxIntraCellContact | % % - FAER- FF Y A |20
=R B |(BES%RR D)
foi A 5 o=
DistOfContactNum W oh | EFAE DR [2~6
Sz A H EFEAF
(& 5K E)

(2 2) SR BRI ERE TR Y Dehglicr T A SR L L Sikeh

RS LR S S R

BATZ MR MEER L o 4 AR A T B E 2000 0 FR LS

B4 - BACRE o - e 4 R B E R R f e A A

29



BERDIE N 5 R R ) S R TR A 4T $189 & £ B9
fF= A Qiﬁ%fé&ﬁjﬂ?ﬁim-%% [45] ° (’Q}i ‘%—FF"‘E ﬂ-»“ﬁ'ﬁﬁ?A.l)

& L UHRRERY N FIIR sz 90 # B & RRD A v #c[41] o GFR e

YRR R

e E A PSP BB F A ] PR R MG T R d
AR B A PSS Huang 4 chifiE o R FRE14 27 PERE L
Moo HFRAF R EAE LRI e LR H B LA 276 2 0¥ |

A

Hfg T A oK

LERT N BfPHT A ek e o0 A2 B His S oo

\\Xr
ol

L &m P A A F040]

haty

2. AEH 1 (EHer A #ics FEF5[39]
3. ERED LB F 4 s # A [42]
BEARILG P PR BT A N G R B R TR ARSI Al PR
oo AP ERA B2 TR E LT LL G S A
BAAR L 3R F R /30 1550 A R Bty TS o (T o

- ts eniE % n/% WS T LT > T R B T A e A F o

30



30%

25% |

20%

15% T

10% 4

5% |

I S S I o, O T T ™ S \\\A\\\A.L\\\JAL\\\/
O% P s

1 357 91113151719 2123252772931 333537394143 454749

K

N e = 3 L URE

(B 10)F 5B ¢ 6 omt 5 = N E R eh s 45 s A A F o o B¢ A

VO K FNL R T A gqgrs 0 A ETE o od A el b o i Her(Bde

RO T tE SN
EXS RS R S
= B HokE BRI T A ik
= & B AT ias Labficks A #ic

FIL 0 B R R TS T S R ke

E A PTION D X BB N R

B H TR =
E BRSO hT 04 K

He » & @,ﬁﬁg}g-wrp\ SRR =R L “;fgﬁg}g-b'urA gt,g,\#" e ¥ E o

dONAPENE - BREMAR YD AR RS AT APT T

31



R NN Y

{ NET T W
B R cruzif
BNk ALY BB e S A R s T PRI R A e T R

v 11) kA B A 4 1 i AR

32



( OB B >

A 4

B ce
@ oy Ell?ﬁ}% BEAEE ~ R ST
£Vl

)
g

@;
_z
A

A

Ky ‘Jf/ﬁf"‘

1) [ s BT ODmatrix [T[1 & [ =9l
Ho HE* g R 5T 5 SR J‘)?‘E’
5= {53 SRIROT B -

2) {#fi DistOfMI 1,%35 ffd ~ sy f’y%gp%!’r

l

pfir A
L) LA Ta - W SRR T
2) [ DistOfCellSize [] &yl it
{53 2 PR

y

A
73 Pl 55 = y&l!r
1) SIET SR R
2) 35T E PR P e

A

C P (= )

B 11k SiAe e it i AR

33




B2 AEER TA LB LT B

For Row = 1 to NumCities

Do
StartNum = 0
People = PeopleOfCity(Row)

// set the LatticeNum of those people with InterArea Mirrorldentity
For Col = 1 to NumCities

Do
For 1 = StartNum to ODmatrix[Row][Col]

Do
// everybody has at most 1 InterArea Mirrorldentity

People[i]-lastMirrorldentity.LatticeNum = Col

People[i].otherMirrorildentities.LatticeNum = Row
Done

StartNum = StartNum + ODmatrix[Row][Col]
Done

// set the LatticeNum of the rest people

Loop
People[StartNum].alIMirrorldentities.LatticeNum = Row

StartNum = StartNum + 1
Until StartNum == PopulationSize[Row]

Done

3

FiRiEY > AP - BHNE RS VELOER (FRAKS TG - B

Bl A g o d S A it PR AR L U ST E P (b g 4

2.

AEFF AL B B Rr e NP AR S B IR bR R T 5

A LR AR S A 2n Il B A ) TR AT b PR o

VANV g 13

// a.CellSize is the number of Mirrorldentities in cell a
// 1) distribute people to Home

For each Lattice L in Taiwan

Do

Loop
Cell = random-select-one-cell-from(L)

until Cell.CellSize < 10

For i = 1 to Cell.CellSize
Do

Loop
Person = random-select-one-person-from(L)

Until Person.Home == false

Person.Home = true
Person_Mirrorldentity[0] .distribute-to(Cell)

Done
Until everybody in Lattice L has a home

Done

// 2) distribute people to other places
For each person P in Taiwan

Do
For each undistributed Mirrorldentity M of person P
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Do
Loop
Cell = random-select-one-cell-from(M.LatticeNum)
until Cell is not full
M.distribute-to(Cell)
Done
Done

b e nERAE Y o AP PE AR Ei% > fenCellSize £.F )3 10 1F

Rl gd R FE AP T F B[40 TR R SN A e E S AR

410

& p il EAR

242 T 7 s pseudo code k£ v F P e i AT

For each people P in Taiwan

Do ,
For each Mirrorldentity M of' person P
Do
// a_CellSize is thelnumbeliofulgy rogkdentities in cell a
// CellSizeOf(x) weturp—the=Cell Foize '0F the cell in x
// NMaxIntraCel ICeRtJdEE Shdefatd s vaFue=is 20
// 1) IntraCell Coataci
Times = Min(MaxIntraCellContact,- CeldSizeOf(M. location))
For 1 = 1 To Times*
Do
Candidate = random-select-=one-person-from(M.location)
contact-with(Candidate)
Done
// 2) InterCell Contact
For 1 = 1 To P.NumOfContacts
Do
CandidateCell = random-select-one-cell-from(NeighborOf(M.location))
Candidate = random-select-one-person-from(M.location)
contact-with(Candidate)
Done
Done
Done

35



3.2 BARIRILE 4 piGAT

3.2.1 R
Al Y i AR R AT B SA R ERR LA
FEd L E o PP R KA T REOET AT HEL B R ERERY T

SRASDUTICR A~ BT L S BALRE L PR

Bt Af PR w

EpiState b2 ﬁr,—;P Ak i B8 B ﬁr,—;:i AL

NumOfMI #E Hic BAL A LBl i

NumOfContacts ig S 5% L TR EE Nl L
sl e A HEERR

Symptomatic R AT B

Isolated R e Ry T AR R A R

Quarantined AR BREE AL A RIEA

Medication R BAREE TR LR

Vaccined *ARE BAEE S i b
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MR R R RS G B B p R B A PR
* 13 48 <0 Symptomatic Bt K ARG AR F 0 B R BB R TR R
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Bl 12 Aop @Az cng ok g

IR A SR RS - i%w’mrFugq »WZﬁ*ﬂé%#%%@%

i A oo b H o '.m%}ﬁ* °Tﬂt“ Zﬁk »é“ 7 - B 5 @ WithdrawProb %

A AR LR flii {$ /)é“ ' _.E'__‘; ’5‘5 BT 4o o BRAS -
a 7'-.» .{ i
For each Mirrorldentity M of Patlent _f”n'
Do i
If M.home = true THEEERT
then
set-A-to-B-with-probability(M.cancel, true, WithdrawProb)
endif
Done

304 BopHE R

£ 3 2 TR Al e & FE

SymptTransRate oA 1% TR - & 1323
8 el 4 s

AsymptTransRate Bk SR AW AH 2323
FH - T
gt

SymptomaticRate 5 BE Bk CRADEHF 0.63[27]
péni
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LatentPeriod T A e 1~2[8]
*

IncubationPeriod N IR AP e 5 o 1~3[8]
+

ContagiousPeriod ] B LA i o 3~6[8]
+

WithdrawProb eI 3 - BAERE 0.63[46]
O R T
5

3.2.3 B S U T

B S BCARE LY 0 APA R %4 Longini[8]amk 2 e d A A Bk
PR @2 5T BAFR T APERY AR ORO Bk FEBL T
ROehz &% 5% 1 “Tia- B J,L}I%—*F]"ﬁ" 1 ﬁ‘%—ﬁ}{iﬁ BAL G AT
Fp H @ T G N kA

RO= @4 5% %P adeff=cdic * g4 % &
d 20 63%ch A R i 7 g am27] e AL S n g pH - 28]
AsymptTransRate = 0.5 * SymptTransRate

Flp s NPT L E-RO N B AeT

RO =0.37 * (0.5*SymptTransRate) * L i55 p £ ff=t#k * g 4 ¥ T35 #ic

+0.63 * (SymptTransRate) * T35% p Eff=t#ic * g 48 T5= #ic

He

T o p Rk

= E A T3ah 6Bt (5 BTN 30 A Bl 2 ARAT SO ek Y = )

25*(4.35-1+4)=18.375

TR AW ER =41

RO = 0.815 * SymptTransRate * 18.375* 4.1
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= R0 =61.400 * SymptTransRate
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- BoRARE P IRLIFe e s A gy 3 B 428k 4 1 CAVES, AVEL,
AVED[9] -
¢ AVES (AntiViral Efficacy for susceptiblility)
AVES 1 4 thE Bin R #30— B AR Linp chd s B ienpp 4 o
B B ART GLRE R AR IR LY R EaRT R @RS gk
B o AT AN T k&
TransmissionRate new = TransmissionRate orignial™ (1 — AVES)
& AVEI (AntiViral Efficacy for infectiousness)
AVEI & & e s g el g R F AHhp A 2 o gk o iR
BOREIRE SRR P B B AR chiAeY > 2 BB gARE L o
AT A3 k&

TransmissionRate new = TransmissionRate origniaL™ (1 — AVED)
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¢ AVED (AntiViral Efficacy for symptomatic disease)
AVED 4 thE SUin R AR MR RS G 4 o F - B AR L

Bh o R R R G R Fm el g o AP T At S k4

ot

SymptomaticRate new = SymptomaticRate origniaL* (1 — AVED)
R - BRAIE RF IR RR 0 R R € e X
7R

InfectedPerson.CPeriod new = InfectedPerson.CPeriod orignia. — 1

¥k A k4 7 DrugStockPile it S8k A m iR et £ (32 H

B RIR 3

B FdRAdn U] L R B AR R e TS o PSR A G T
BRF TG T RPRFBRLELE Al b RIRH T (T o A g
o R EA AT A ¢ S A REEE o S8 S T 5 QuarantineRate o 4e % i
F8 B RIR ML AP RR- s B 8L >3RS FooRFT M * Flenms VB B

BARRT > B R AZFE DA A 5 7 A g o

Sb LR ErehE & > AP VES 2 VEI9]k T &£ v ek
& VESs(Vaccine Efficacy for susceptibility)
VES it & cnfJn g & o ¥R v R fif i e S o A &S
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TransmissionRate new = TransmissionRate origniaL™ (1 — VES)
& VEI(Vaccine Efficacy for infectiousness)
VEI & & endJn g & o ¥ 20 R v e fiF 0 v dlp & 4dh 2 o gock o
B &S NHENAVEL AT s 3 kAT

TransmissionRate new = TransmissionRate origniaL™ (1 — AVED)

B wETEF AR G Mgk F) A i@ % VaccineRate i B %

Bk R A MDA T G 5K nA e R A o gttt d R R
WANITIE TR - BRPEER A B4k FRt AR * VaccineTime & B S8k k

R w A p P R g o
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Bk FFTE 3
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