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Prapaphan Prawing 2008: Transmission Model of Avian Influenza for Outbreak Prediction in
Human in Thailand. Master of Science (Computer Science), Major Field: Computer Science,
Department of Computer Science. Thesis Advisor: Associate Professor Anongnart Srivihok, Ph.D.

77 pages.

The objectives of this research are to propose the transmission model to predict the outbreak of
H5NT1 virus (Avian Influenza) from human to human and estimate the Basic Reproductive number (R)) of
influenza. Two data types were collected in Thailand including (1) reported case of the disease under Avian
Influenza Surveillance (AIS) data by the date of onset in 3 specific seasons, namely winter, summer and rainy
and (2) infected influenza cases. Furthermore, by using AIS data, algorithm of transmission model of avian
influenza (TMAI) was modified for prediction outbreak of human-to-human transmission namely SLIVE
(Susceptible-Lifetime of virus-Resistibility-Control Measure) model. The factors of this model included host
susceptible, temperature, infectious, time and control measure. The efficiency of TMAI and SLIVE models
were measured by using RMSE, MAE, Type | Error and Accuracy rate. After that the basic reproductive

number was estimated by using compartmental epidemic model.

Results from the outbreak prediction by SLIVE model were good since they are supported by 3 of 4
measures. In this study, environmental factors related to probability of climatic conditions which tend to
affect the incubation of HSN1 virus period regarding SLIVE with G model were added to the model. As a
result, efficiency of precision was increased. The rainy period data showed that SLIVE model prediction had

the maximum accuracy rate at this time of the year.

Results can be used for forecasting risk of Avian Influenza pandemic in humans in Thailand. R, for

Influenza is estimated as 1.3 — 1.4. R, computed by using the Compartmental Epidemic Model. Moreover, the

(11
value of R provided by this model is closed to other influenza models. More broadly, it is suggested, results

of this model might be used to forecast risk, control and or inform of an epidemic.
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Algorithm SLIVE Model (S(n) , n)

Input: Initialize parameters: S(n)=0, n=0, Count=0, H=0.15, C=3.0, M=10, G=0.157

Output: The outbreak numbers of each day of onset

For each n day do
Count=0;

K(n)=S(n)*1.1; //Input AIS data here

>

L(n) _ eG(3.4—0.0915(t1 +t,m)")

M

I(n)= —
14+ (M —1e ¢
While (Count <= K (n))
Generate R e[0,1](R=Random float number)
1
m 5
If P > H Then S(n)++; //Count Number of case here

P =RL(n)S(n)

Count++;
Loop
n++;
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Loop
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1.6.2 Mean Absolute Error (MAE)
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Northern
Mean Max 31.8 338 366 361 329 333 31.6 31.7 322 324 328 305
Mean Min 15.6 188 21.7 235 233 243 242 240 237 226 194 16.1
Northeastern
Mean Max 32.0 332 352 352 342 343 32,6 321 323 319 331 299
Mean Min 172 205 229 244 243 252 249 244 240 232 21.6 178
Central
Mean Max 328 341 355 356 340 337 329 327 329 329 339 318
Mean Min 213 240 254 259 257 256 258 255 250 250 241 213
Eastern
Mean Max 32.6 335 340 345 335 328 321 31.6 319 325 337 321
Mean Min 21.6 241 252 257 256 256 259 255 249 248 250 219
Southern
Mean Max 30.8 31.6 33.1 336 329 331 326 328 323 319 31.8 309
Mean Min 22.1 233 23.6 241 239 240 242 239 237 237 239 226
Avg. Max 32.0 332 349 350 335 334 324 322 323 323 331 31.0
Avg. Min 19.6 22,1 23.8 247 246 249 250 247 243 239 22,6 199
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$conn = @odbe_connect($Dsn,"","");

if(!$conn) {

exit("Error". odbc_Error(). "! - ". odbc_Errormsg(). ".");}

$sql = "Select * from Ail";

$cases_result = odbc_exec($conn, $sql);

$i=1;

$sum_case = 0;

while($resultrow = odbe_fetch_array($cases_result)) {
$dateRpt = $resultrow["Date_rpt"];
$s_dateRpt[$i] = substr($dateRpt, 5, 5);
$ail[$i] = $resultrow["Pv1"];
$ai2[$i] = $resultrow["Pv2"];
$ai3[$i] = Sresultrow["Pv3"];

$ai4[$i] = Sresultrow["Pv4"];

$s_case[$i] = $ail[$i]+$ai2[Si]+$ai3[$i]+Sai4[Si];

$it++;
H
odbc_close($conn);
$period = $i;
$Temp_minl1=($minl+$min2+$min3 +$min4)/4;
$Temp_min2=($min5+$min6+$min7 +$min8)/4;
$Temp min3=($min9+$min10+$minl1 +$min12)/4;
$Temp max1=($max 1+$max2+$max3 +$max4)/4;
$Temp_ max2=($max5+$max6+$max7 +$max8)/4;
$Temp max3=$max9+$max10+$max11 +$max12)/4;
//Calculate temperature: t1, t2
$avg max = $Temp max1;

$avg _min = $Temp_minl;
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$t2 = ($avg_max - $avg_min)/$period,;
$t1 = $avg min - $t2;
$N_outbreak=0;
$M = 10; //level of control mearsure
$C = 3; //average control mearsure
$H = 0.15; //threshold
$RO=1;
$R1 =100,
$THS =0.157;
//Calculate SLIVE Model
for($t=1; $t < $period; $t++) {
$day = $t;
$N_outbreak=1;
$count=0;
//calculate K(n)=AS(n)"\b --------===========- (1)
$Kn = $s_case[$t]*1.1;
//Calculate L(n) -------------------- 2)
$Lnl = $THS*(3.4 - ((0.0915) * pow(($t1 + (($t2) * $day)), 1.1)));
$Ln = pow(M_E, ($Ln1));
//Calculate I(n) -------------------- (3);
$Inl = -($day/$C);
$In2 = pow(M_E, $Inl);
$In = $M/(1 + ($M-1)*$In2);
while($count < $Kn) {
$rnd = round(rand($R0,$R 1) /100,4);
/[Calculate probability P = R*L(n)*S(n)*(1/I(n)) ----=--=-=-==--=----
$Pi = ($rnd * $s_case[$t] * $Ln * (1/$In));
if($Pi >= $H){

$N_outbreak += 1; // Number of outbreaks count here }
$count++;}
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