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The data was collected in the file boon.num file and consists of 12 columns includin g

Coast, Provinces, Year, Month, Cases, Deaths, rainfall, rain days, Max temp, Min

temp, humidity, and Population in four provinces include Krabi, Trang, Nakhon Si

Thammarat and Songkhla, as follows
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B. Programming using preliminary result and statistical analysis and modelling

To obtain Figure 3.1 and Figure 3.2, showing histograms and statistics of data for all

variables before and after transformation using logarithms and cube root respectively,

using matlab together with functions (getlile, getnum, putnum, getfn, puttn, describe)

in the ASP (McNeil et al 1998) package, the following programs are used.

Program chap31.m to create Figure 3.1

gettile boon

y = getnum;

y(:,2) = floor(y(:,2)/100);
y(:.7) = y(:,7)/100;

y(:,12) = round{y(:,12)/1000);
y =y y(.5)/y(,12)];

fn = getfn;

fn{7} = 'rainfall{cmn)',

fn{12} = 'pop(1000s)";
fn{13} = 'inc/1000";

putfn(fn)

putnum(y)

describe hist=1 font=8 type=2 fnwid=15

Program chap32.m to creatc Figure 3.2

getfile boon
y = getnum;
y(:,2) = floor(y(:,2)/100);



y(:,12) = round(y(:,12)/1000);
y = [y y(;,5)/y(:,12)];
fu = getfn;

fn{12} = "pop(1000s)’;
fn{13} = "inc/1000';
putfn(fn)

putnum(y)
y1=y(:,1).M(1/3);
y(:. 7y = y(:,7)/100;
a=y(:,1:7);
b=y(:,8:13);
y2=1og10(0.005+y(:,13));
new=la yl b y2];
putnum(new);
fa=getfn;

fn{7} = 'rainfall{(cm)’;
fn{8} = 'cubrt(rf)"
fn{9} = 'rain days";
fn{ 10} = 'max temp’;
tn{11} = 'min temp’;
fn{12} = "humidity’;
fn{13) ="pop’
fn{14} ="inc/1000’;
fn{15} = Tog(inc),
putfn(fn)

describe hist=1 font=10 type=2 fnwid=18 col=[7 8§ 14 15}
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Figure 3.3 and Figure 3.4, the relationship between the incidence of DHF and year by

latitude and coast, by using matlab together with functions (getfile, getfn, putnum,
putfn, getlab, putlab, setvar, stratify, track) in the ASP (McNeil et al 1998) package,

the following programs are used.

Program chap33.m to create Figure 3.3

getfile boon

¥y = getnum,

north = y(:,2)<6800;
y(:,2) = floor(y(:,2)/100);
y(:,12) = y(:,12)/1000;

y =y y(:,5)./y(;,12)];

fn = getin;

fn{13} ="incidence/1000";
y(.7) = y(:, )A(1/3);

y(:,13) =1og10(0.005+y(:,13));

fn{7} = 'curt(rainfall)’,
fn{13} = log(inc);
y = [y(:,[1 3 7 13]) north];



putnum(y)

fn{2} =fn{3};

fn{3) =fn{7};

fn{4} =fn{13};

fn{5} = latitute’;

putfn(fn)

lab = getlab;

fah{2} =lab{3};

lab{3} =1ab{7};

Jab{4} =1ab{13};

lab{5} = {'0 South' 'l North'};
putlab(Jab)

setvar y=4 x=[1 2 5]
stratify

sctvar res=1 y=4 x={2 3 1];
track res=1 font=10 size=8

Program chap34.m to create Figure 3.4

getfile boon

y = getnum,;

north = y(:,2)<6800;

y(:,2) = floor(y(:,2)/100),
y(:,12) = y(;,12)/1000;

y =1y y(:,5)./y(;,12});

fn = getin;

{13} = "incidence/1000";
y(,7) =y, AL3);

y(:,13) = logl0(0.005+y(:,13));
fn{7} = 'curt(rainflall),
fu{13} = "log(inc)";

y = [v(,[1 37 13]) north];
putnum(y);

fn{2} =fn{3};

fn{3} =fn{7};

fn{4} =fn{13};

fn{5} = "latitude";

putfn{fn)

ab = getlab;

lab{2}) =lab{3};

lab{3} = lab{7};

lab{4} = 1ab{13};

lab{5} = {'0 south' 'l north'};
putlab(iab)

setvar y=4 x=[1 2 5]

stratify

setvar res=1 y=4 x=[2 1 3]:
track res=1 font=9 size=8



Figure 3.5 and Figure 3.6, the relationship between the incidence of DHF month by
latitude and coast, by using matlab together with functions (getfile, getfn, putnum,
putfn, getlab, putlab, setvar, stratify, track) in the ASP (McNeil et al 1998) package,

the following programs are used.,

Program chap35.m to create Figure 3.5

getfile boon

y = getnum;

north = y(:,2)<6800;

y(:,2) = floor{y(:,2)/100);
y(:,12) = y(:,12)/1000;

y = [y y(:.5)./y(. 1)k

{n = getfn;

fn{13} ='"incidence/1000";
y(:.7) = y(.7).A0/3);
y(:,13) = logl(0.005+y(:,13));
fn{7} ='curt(rainfall)’;
fn{13} ="log(inc)’;

y = [y(:,[1 47 13]) north];
putnum(y)

fn{2} =fn{4};

fn{3} =fn{7};

fn{4} =fn{13};

fn{5} = 'latitude";

putfe (fn)

lab = getlab;

lab{2} =lab{4};

lab{3} =1ab{7};

lab{4} =1lab{13};

lab{5} = {'0 South' '1 North'};
putlab(lab)

setvar y=4 x=[1 2 5];
stratify

setvar res=1 y=4 x=[2 3 1];
track res=1 font=9 size=8

Program chap36.m to create Figure 3.6

getfile boon

y = getnum;

north = y(;,2)<6800;
y(2,2) = floor(y(:,2)/100);
y(:,12) = y(:,12)/1000;

y = [y y(:.5)./y(:,12)];

fn = getfn;

fn{13} = 'incidence/1000';



y(:,7) = y(:, )N (1/3);
y(:,13) = 1og10(0.005+y(:,13));
fn{7} = 'curt(rainfall)"
fn{13} = log(inc)’;

y = [y(:.[1 47 13]) north];
putnum(y);

fn{2} =fn{4};

fn{3} =fn{7};

fn{4} =fn{13};

fn{5} = "latitude’;
putfn(fn)

lab = getlab;

fab{2} =lab{4};

lab{3} = lah{7};

lab{4} =1lab{13};

lab{5} = {'0 South’ 'l North'};
putlab(lab)

setvar y=4 x=[1 2 5]
stratify

setvar res=1 y=4 x=[2 | 3];
track res=1 font=9 size=8

Figure 3.7 and Figure 3.8, the relationship between rainfall and year by latitude and
coast, by using matlab together with functions (getfile, getfn, putnum, putfn, getlab,
putlab, setvar, stratify, track) in the ASP (McNeil et al 1998) package, the following

programs are used.

Program chap37.m to create Figure 3.7

getfile boon

y = getnum;

north = y{:,2)<6800;,
y(:,2) = floor(y(:,2)/100);
y(:,12) = y(2,12)/1000;

y =y y(:.5)./y(:.12)];

fn = getfn;

fn{13} = 'incidence/1000",
¥y, 7) = y(, 1)AN1/3);
y(5,13) = log10(0.005+y(:,13));
fn{7} ='curt(rainfall)’;
fn{13} ="log(inc)}

y = [y(;,[1 3 7 13]) north];
putnum(y)

fn{2} =fn{3};

fn{3} ={n{7},

fn{4} =f{13};

fn{5} = "latitude’;
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putfn({fn)

lab = getlab;

lab{2} = lab{3};

lab{3} =1ab{7};

lab{4} = lab{13};

lab{5} = {'0 South' 'l North'};
putlab(lab)

setvar y=3 x=[1 2 5]
stratify

setvar res=1 y=4 x=[2 3 1];
track res=1 font=9 size=8

Program chap3.8.m to create Figure 3.8

getfile boon

y = getnum;

north = y(:,2)<6800;

v(:,2) = floor(y(:,2)/100);
y(:,12) = y(:,12)/1000;

y =y yC.5)/y(:,12)];

fn = getfn;

fn{13} = 'incidence/1000";
y(G, 1) = y(,7).M1/3);
y(:,13) = logl10(0.005+y(:,13));
fn{7} = 'curt(rainfall)';
fn{13} ="log(inc)’;

y = [y(:,[1 3 7 13]) north];
putnum(y);

fn{2} =fn{3};

fn{3} =1tn{7};

fn{4} =fn{13};

fn{5} = "latitude’;
putfn(fn)

lab = getlab;

lah{2} = lah{3},

lab{3} =lab{7};

lab{4} =1ab{13};

lab{5} = {'0 South' 'l North'};
putlab(lab}

setvar y=3 x=[1 2 5]
stratify

setvar res=1 y=4 x=[2 1 3];
track res=1 font=9 size=8

Figure 3.7 and Figure 3.8, the relationship between rainfall and month by latitude and

coast, by using matlab together with functions (getfile, getfn, putnum, putin, getlab,




putlab, setvar, stratify, track) in the ASP (McNeil et al 1998) package, the following

programs are used.

Program chap39.m to create Figure 3.9

getfile boon

y = getnum,;

north = y(:,2)<6800;

y(:,2) = floor{y(:,2)/100);
y(:,12) = y(;,12)/1000;

y =1y y. )G 1)

fn = getfn;

fn{13} = 'incidence/1000";
yG7) = yC DALY,

v(:,13) = log10(0.005+y(:,13));
fn{7} = "curt(rainfall)’;

fn{13} = "log(inc)’

y = [y(.,[1 47 13]) notth];
putnum(y)

fn{2} =fn{4};
fn{3} =Mn{7};
fn{4} =fn{13};

fn{5} = 'latitude’;

putfn(fn)

lab = getlab;

lab{2} = iab{4};

lab{3} =lab{7};

lab{4} =lab{13};

lab{5} = {'0 South’ 'l North'};
putlab{lab)

setvar y=3 x=[1 2 5];

stratify

setvar res=1 y=4 x=[2 3 1];
track res=1 font=9 size=8

Program chap310.m to create Figure 3.10

getfile boon

Yy = getnum;

north = y(:,2)<6800;
y(:,2) = floor(y(;,2)/100);
y(:,12) = y(:,12)/1000;

y =y y(.5)./¥(:,12)];

fn = getfn;

fn{13} = 'incidence/1000";
y(,7) = y(,7)A(1/3);
y(:,13) = 1og10{0.005+y(:,13));
fn{7} = 'curt(rainfall)’;




fn{13} = log(inc);

y ={y(,[1 47 13]) north];
putnum(y);

fn{2} =fn{4};

fn{3} =fi{7};

fn{4} =fn{13};

fn{5} = "latitude";
putfn(fn)

lab = getlab;

lab{2} =1lab{4};

lab{3} = lab{7};

lab{4} = lab{13};

lab{5} = {'0 South' 'l North'}:
putiab(lab)

setvar y=3 x=[1 2 5]
stratify

setvar res=1 y=4 x=[2 | 3];
track res=1 font=9 size=8

Figure 3.11, the association between month rainfall and DHF incidence in each
province, by using matlab together with functions (getfile, geifn, putnum, putfn,
getlab, putlab, rclate) in the ASP (McNeil et al 1998) package, the following

programs are used.

Program chap311.m to create Figures 3.11

getfile boon

y = getnum;

y(5,2) = floor{y(:,2)/100);
y(:,12) = round(y(:,12)/1000);
y = [y YeS)CI2)

fn = getfn;

fn{12} = "pop(1000s)";
fn{13} = 'inc/1000';
putfn{fn)

putnum(y)
y1=y(,7)A(1/3);

y(:, 7D =y, N/100;
a=y(:,1:7);

b=y(:,8:13);
y2=10g10(0.005+y(:,13));
new=[a yl b y2J;
putnum(new);

fn=getfn;

fn{7) = rainfall{cm)’;
fn{8} = 'cubrt(rf)";

fn{9} = 'rain days";
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fn{10} = 'max temp';

fn{11} = 'min temp";

fn{12} = 'humidity";

fn{13} = "pop";

tn{14} = 'inc/1000";

fn{15} ="log(inc};

putfn{fn)

y=getnum,;

krabi = y(:,2)==65;

vyl = y(krabi,:);

putnum(y1)

putdn('DHF study in Krabi: 1982-98"
relate col=[8 15] cor=1 lin=1

nst = y(:,2)==67;

y1l = y(nst,:);

putnum(yl)

putdn{'DHF study in Nakorn ST: 1978-98")
relate col=[8 15] cor=1 lin=1

trang = y(:,2)==08;

y1 = y(trang.:);

putnum(y1)

putdn{'DHF study in Trang: 1978-98")
relate col=[8 15] cor=1 lin=1

songkla = y(:,2)==09;

yl = y(songkla,:);

putnum(yl)

putdn{ DHF study in Songkla: 1978-98"
relate col=[8 15] cor=1 lin=1

Figure 3.12, bivariate time scrics of DHF and rainfall in each province, by using
matlab together with functions (getfile, getfn, putnum, putfn, getlab, putlab, sort,

setvar, tsbiplot) in the ASP (McNeil et al 1998) package, the following programs are

used.

Program chap312.m (o create Figure 3.12

getfile boon

y = getnum;

t=y(:.3)+y(:.4)./12; % compute time in years/12
[st I} = sort(t); % find time order

y =y(L,:); % sort data by time

v(:.2) = floor(y(:,2)/100);
y(:,12) = round(y(:,12)/1000);
y =Ly y(.,5)/y(:,12)];

fn = getfn;

fn{12} = 'pop(1000s)';
fn{13} ="inc/1000";




putfn{fn)

putnum(y)

yl=y(:, 7). (113);

y(:,7) = y(:,7¥100;

a=y(:,1:7);

b=y(:,8:13);
y2=logl0(0.005+y(:,13));
new=[a yl b y2 st];
putnum(new);

fn=getfn;

(n{7} = 'rainfall{cm)’;

fn{8} = 'cubrt(sf)";

fn{9} ='rain days’;

fn{10} = 'max temp",

fn{11} ="min temp’;

fn{12} = 'humidity";

fn{13} ="pop’

fn{14} ='inc/1000"

fn{15} = 'log(inc)’;

fn{16} ="year/12/;

putfn(fn)

y=getnum;

krabi = y(:,2)==65;

y1 = y(krabi,:);

putnum(yl)

putdn('DHF study in Krabi: 1982-98")
setvar y=[8 15} x=16 '
tsbiplot coh=0 ccf=0

setvar y=15 x=8 z=16

tsplot pg=3 cf=-1 ar=1 harm=16
nst = y(:,2)==67;

yl = y(nst,2);

putnum(y!)

putdn('DHF study in Nakorn ST: 1978-98")
setvar y=[8 15] x=16

tsbiplot coh=0 ccf=0

trang = y(:,2)==68:

y1 = y(trang,:);

putnum(yl)

putdn('DHF study in Trang: 1978-98")
setvar y=[8 15] x=16

tsbiplot coh=0 ccf=0

songkla = y(:,2)==69;

vyl = y(songkla,:);

putnum{y1)

putdn('DHF study in Songkla: 1978-98"
setvar y=[8 13] x=16

62




63

tsbiplot coh=0 ccf=0

Figure 4.1 — 4.7, time series analysis for DHF incidence in each province, by using
matlab together with functions (getfile, getfn, putnum, putfn, getlab, putlab, sort,

setvar, tsplot) in the ASP (McNeil et al 1998) packagce, the following programs are

uscd.

Program chap4!.m to create Figures 4.1-4.7

getfile boon

y = getnum,;

¢ =y(,3)+y(:,4)./12; % compute time in years/12
[st I} = sort(t); % find time order
y=y(L:); % sort data by time

y(:,2) = floor(y(:,2)/100);
y(:,12) = round(y(:,12)/1000);
y =y y(.5)./y(:,12)];

fn = getfn;

fn{12} = "pop(1000s)’;
fn{13} = "inc/1000";
putfn(fn)

putnum(y)
yl=y(,7).A(1/3);

y(:,7) = y(:,7)/100;
a=y(:,1:7);

b=y(:,8:13);
y2=1og10(0.005+v(;,13));
new=[a yl b y2 st];
putnum{new);

fn=getfn;

fn{7} = rainfall{cm)",
fn{8} = 'cubrl{cf)’;

n{9} = 'rain days’;
fn{10} = 'max tecmp’;
fn{11} ="min temp’;
fn{12} ='humidity";
fn{13} ="pop’;

fn{14} = 'inc/1000";
fn{15} = 'log(inc}’;
fn{16} = 'year/12";
putfn(fn}

y=getnum;

krabi = y{:,2)==685;

vl = y(krabi,:);
putourm(y1)

putdn('DHF study in Krabi: 1982-97")
setvar y=15 z=16
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tsplot pg=3 % Figure 4.1
tsplot pg=3 cf=-1 ar=1 harm=16 % Figure 4.2
nst = y(:,2)==67;

y1 = vy(nst,:);

putnum{yl)

putdn{DHF study in Nakorn ST: 1978-97")

setvar y=15 z=16

tsplot pg=3 harm=20 ar=1 cf=-1 % Figure 4.3
tsplot pg=3 harm=20 ar=1:2 cf=-1 % Figure 4.4
trang = y(:,2)==68; '

yl = y(trang,:);

putnum(y1}

putdn('DHF study in Trang: 1978-97")

setvar y=15 z=16

tsplot pg=3 harm=20 ar=1:2 cf=-1 % Figure 4.5
tsplot pg=3 harm=[20 40] ar=1:2 c¢f=-1 lin=1 % Figure 4.6
songkla = y(:,2)==69;

y1 = y(songkla,:);

putnum(y1l)

putdn{'DHF study in Songkla: 1978-97")

setvar y=15 z=16

tsplot pg=3 harm=20 ar=1:2 ¢f=-1 % Figure 4.7

Figure 4.8 — 4.13, time series analysis for rainfall, by using matlab together with
functions (getfile, getfn, putnum, putfn, getlab, putlab, sort, setvar, tsplot) in the ASP
(McNeil et al 1998) package, the following programs are used.

Program chap42.m to create Figures 4.8-4.13

getfile boon

¥y = getnuii;

t=y(,3)+y(,4)/12; % compute time in years/12
[st I] = sort(t); % find time order

y = y(L:): % sort data by time

y(:,2) = floor(y(:,2)/100);
y(:,12) = round(y(:,12)/1000);
y =y y(.,50yC12)];

fn = getfn;

fn{12} = 'pop(1000s)’;
fn{13) ="inc/1000';
putfn(fn)

putnum(y)
yl=y(, 7). (1/3);

y{:,7) = y(:,7)/100;
a=y(:,1:7);

b=y(:,8:13);
y2=10g10(0.005+y(:,13));




new=[a yl b y2 st];

putnum(new);

fn=getfn;

fn{7} = 'rainfall{cm)’;

fn{8} = 'cubrt(rf)’;

fn{9} = 'rain days";

fn{10} = 'max tcmp’;

fn{11} ="min temp’;

fn{12} = humidity";

{13} = "pop"

fn{14} ="inc/1000;

fn{15} = log(inc)

fn{16} ='year/12';

putfn{fn)

y=geinum,;

krabi = y(:,2)==065;

y1 = y(krabi,:);

putnum(y1)

putdn('DHF study in Krabi: 1982-97")
setvar y=8 z=16

tsplot pg=3 new=0

tsplot pg=3 cf=1 ar=1 harm=[16 32]
nst = y{:,2)==67,

y1 = y(nst,:);

putnum(y1)

putdn('DHF study in Nakorn ST: 1978-97")
sctvar y=8 z=16

tsplot pg=3 harm={20 40] ar=1 cf=-1
tsplot pg=3 harm=[20 40 60] cf=-1
trang = y(:,2)==068;

yl = y(trang,:);

putnum(y1i)

putdn{'DHF study in Trang: 1978-97")
setvar y=8 z=16

tsplot pg=3 harm=[20 40] ar=1 cf=-1
songkla = y(:,2)==69,

y! = y(songkla,:};

putnum(y1)

putdn('DHF study in Songkla: 1978-97")
setvar y=8 z=16

tsplot pg=3 harm=[20 40 60] cf=-1

% Figure 4.8
% Figure 4.9

% Figure 4.10
% Figure 4.11

% Figurc 4.12

% Figure 4.13

Figure 4.14 — 4.17, time series analysis for DHF incidence and variable, by using

matlab together with functions (getfile, getfn, putnum, putfn, getlab, putlab, sort,
setvar, tsplot) in the ASP (McNeil et al 1998) package, the following programs are

used.
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Program chap43.m to create Figures 4.14-4.17
getfile boon

y = getnum,;

t=vy{,3)+y(,4)./12; % compute time in years/12
[st 1] = sort(1); % find time order

y = y(L;2) % sort data by time

y(:,2) = floor(y(:,2)/100);
y(:,12) = round(y(:,12)/1060),
y = [y y(1.5)./y(:,12)];

fn = getfn;

fn{12} = 'pop(1000s)’;
fn{13} = 'inc/1000',

puttn({fn)

putnum(y)

y1=y(:,7).M1/3);

v(:,7) = y(:,7)/100;

a=y(:,1:7);

b=y(:,8:13);
y2=1ogl0(0.005+v(:,13));
new=[ayl b y2 st];
pulnum(new);

fn=getfn;

fn{7} = 'rainfall{cm)’;

fn{8} = "cubrt(rf)";

fn{9} ='rain days’,

{10} = 'max temp’;

fn{11} = 'min temp’;

fon{ 12} = humidity";

fn{13} = "pop”;

fn{14} ='inc/1000"

fo{15} ="log{inc)";

tn{16} = 'year/12";

putfn{fn)

y=getnurm;

krabi = y(:,2)==65;

y1 = y(krabi,:);

putnum(y])

putdn('DHF study in Krabi: 1982-97")
setvar y=15 x=10 z=16

tsplot pg=3 cf=-1 ar=1:2 harm=[16 32]
nst = y(:,2)==67,

y1 = y(nst,:);

putnum(y1)

putdn('DHEF study in Nakorn ST: 1978-97")
setvar y=15 x=9 z=16

tsplot pg=3 cf=-1 ar=1:2 harm=20 ncw=0
songkla = y(:,2)==69,

% Figure 4.14

% Figure 4.15
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yl = y(songkla,:);

putnum(y1)

putdn('DHF study in Songkla: 1978-97")
setvar y=15 x=9 z=16

tsplot pg=3 harm=20 cf=-1 ar=1:2

% Figure 4.16
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