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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 announced three major
control strategies: a vaccine, antiviral drugs, and isolating infected individuals.
We 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.

Our mode! has three major parts: social networks, the individual diversity
and epidemiological factors. 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.

We analyzed the dynamic of epidemic situation in 22 areas in Taiwan,
including the high peak of the burst of the epidemic and infection rate. We found
that the traffic control in epidemic area can get results as good as the global
.traffic control in whole Taiwan. Considering special remedy, we simulated in the

-effect of medication, injection location and total doses. We found that protective
inoculation has a good effect in the beginning of the burst of the epidemic, but
an opposite effect if total doses are not enough.

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 network, mirror

identity, epidemic model
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REBERRETGBOMLES

For Row = 1 tc NumCities
Do
StartHum = 0
Pecple = PeopleQfCity(Row)
// set the Latticelum cof those pecple with InterAres Mirroridentity
For Col = 1 to NumCitiea
Do
For 1 = StartNum to ODmatrix{Row] [Col]
Do
// everybody has &T most ! InterArea MirrorIdentity
Pecplel[i].lastMirrorIdentity.LatticeNum = Col
People[i).otherMirrorldentities.LatticeNum = Row

Done

StartNum = StartNum + ODmatrix[Row] [Col)

Done

// set the LatticeNum of the rest pecple

Loop
People([StartMum] .allMirrorIdentities.LatticeNum = Row
StartiNum = StartNum + 1

Until StartNum == PopulationSize[Row]

bone
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LHAEHET,BAIANT —EMABE S F BB R BAARSRE—
BHEES G AN EARE ARS8 R RO AURT TR
AARBEBERAELMBEMRDY AMBEEHESEBHHREEEL
BT EEBAREE PR RN DHAS LB REMET L

i 4 LR

BT EE

// a.CellSize is the number of Mirreorldentities in cell a
// it distribute people t¢ 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
Pargson = random-select-one-person-from(L)

Until Person.Home == false

Parson.Home = true

Parson.MirrorIdentityl(0].distribute-to (Call)
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Done

Until everybody in Lattice L has a home

Done

// 2) distribute people to other places

For each perscn P in Teiwan

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

F L ey R L RAIHGE ER” R H 4 CellSize & /% 10 45
AREZBEZHRBAABRMNEPL 0L E[40]9FHER.PAARLEE

28~ 10,

# A R mas

# A UL F 7] 69 pseudo code R & T H B #9588
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For each people P in Taiwan

Do
For each MirrorIdentity M of person P
Do
// &.CeliSize is the number of MirrorIdentities in cell &
// CelliSizeOf(w) return the CellSirze of the celil in
// WaxIntratellContact's default value is 20
/7 1) IntraCell Clontact
Times = Min(MaxIntraCellContact, CellSizeOf(M.location))
For i = 1 To Times
Do
Candidate = random-select-one-person-from(M.location)
contact-with(Candidate)
Done
// 2y InverCell Contact
For i = 1 To P.NumCfCecntacts
Do
CandidateCell = random-select-one-cell-from{NeighborQOf (M.location))
Candidate = random-select-one-person-from(M.location)
contact-with{Candidate)
Done
Done
Done
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BRBA, ML L dRE Bt, ER T—ERER
WithdrawProb R A& & AR R AR RER D R h ek E A THLE

%o F @ & B $RAH(K 3) ¢

For each Mirrorldentity M of Patient

Do
If M.home != true
then
set-A-to-B-with-probability(M.cancel, true, WithdrawProb)
endi £
Done

&3 ERHMSH

TR B A weain] TN T Anad T e h
TR e Taop ! . et : by

R U T AT e o e e b e i e Ak R
o] B zg LT 2R e -]
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SymptTransRate
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b
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SymptomaticRate EEL S AR EE 0.63[27]
B0k E

LatentPeriod M & Ay 35 1A Y 1~2[8]
wh

IncubationPeriod MRS A FEAK B 0 4 B 1~3[8]
o

ContagiousPeriod R A 1% ey A 3~6[8}

HF

WithdrawProb S EL B — B A B, 0.63[46]
g B oh
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223 BREHRBBR
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RO= % * S aMEERE * RRANRARK
GRAH 63%8 AR ERBILT BT M EAR R FAF B L0 ¥[8
AsymptTransRate = 0.5 * SymptTransRate

B b, B TAB RO AXAEWT -

RO =037 * (0.5*SymptTransRate) * 344 B MR * KL BT

R
+0.63 * (SymptTransRate) * 3494 8 &8k H * A TEH-F4
AE
¥,
FHEBRARY

= FATFH NG B (BAEGA7 00135 AR HELERE 35 P ) 40 AR
RB) = 2.5%(435-1+4)=18375
FHREHEE =41
3t, RO=0.815 * SymptTransRate * 18.375* 4.1

= R0=61.400 * SymptTransRate

B RECR B BB Y s 69 4T B B, R AT RUAR IR R B R
HL T4 R HEBRAGAESRT L RA6)R TR ZREHE BH 63%ME
2 E 4 HBARK L B, R 474§ £ 8 WithdrawProb 3% 4 0.63.
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