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APPENDIX A
METHODOLOGY

1. Sample design

A Stratified Two - Stage Sampling was adopted for the survey. Provinces were
constituted strata. The primary and secondary sampling units were enumeration areas (EAs) for
municipal areas and non - municipal areas and private households / persons in the collective

households respectively.
Stratification

Provinces were constituted strata. There were altogether 77 strata. Each stratum
was divided into two parts according to the type of local administration, namely municipal

areas and non - municipal areas.
Selection of primary sampling unit

The sample selection of enumeration areas were performed separately and
independently in each part by using probability proportional to size - total number of
households. The total sample enumeration areas was 5,970 from 127,460 EAs.

The total number of sample enumeration areas selected for enumeration by

region and type of local administration was as follows :

Region / Stratum Total Municipal Areas Non - Municipal
Areas
Bangkok Metropolis 300 300 -
Central (Excluding 1,902 900 1,002

Bangkok Metropolis)

North 1,278 630 648
Northeast 1,476 732 744
South 1,014 498 516

Total 5,970 3,060 2,910
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Selection of secondary sampling unit

Private households were our ultimate sampling units. A new listing of private
households were made for every sample enumeration areas to serve as the sampling frame. In
each sample EAs, a systematic sample of private households were selected with the following
sample size :

Municipal areas . 16 sample households per EAs
Non - municipal areas : 12 sample households per EAs

Before selecting sample private households in each sample EAs, the list of
private households was rearranged by household ” s size - member of the households.

All collective households located within the sample areas were included in the
sample and the persons in the collective household were systematically selected for the
interviewing.

The total number of sample private households selected for enumeration by
region and type of local administration was as follows :

Region / Stratum Total Municipal Areas Non - Municipal
Areas
Bangkok Metropolis 4,800 4,800 -
Central (Excluding 26,424 14,400 12,024

Bangkok Metropolis)

North 17,856 10,080 1,776
Northeast 20,640 11,712 8,928
South 14,160 7,968 6,192

Total 83,880 48,960 34,920
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2. Method of estimation

The survey results were presented at provincial level and regional level. At
regional level, the results were presented separately for the Bangkok Metropolis and the

remaining 75 provinces were classified by region, municipal areas and non-municipal areas.

let ¢ = 1,2,3,..,20 (age - sex group )
k = 1,2,3,...,mhij ( sample EAs )
j = 1,2 (type of local administration )
= 1,2,3,.., 4, ( province )
h = 1,2,3,4,5 ( region )

Estimate of the total number of persons with characteristic X

1. Adjusted estimate of the total number of persons with characteristic X for the

¢" age - sex group, /™ area, i province, h" region was based on the formula :

'
" _ xhijg

Ynijg = 7 Yhijg = Thijg Yhijg
Y hijg

' is the ordinary estimate of the total number of persons with

where X hijg
characteristic X for the ¢"age - sex group, j area, i province,
h" region.
y;”.jg is the ordinary estimate of the total population for the ¢ age
- sex group, j" area, i" province, h'" region.
Y/_l'th timate, based th lati jecti f the total
g s the estimate, based on the population projection of the tota
population for the ¢ age - sex group, /™ area, "
province, h" region.
Thijg is the ratio of the estimate of the total number of persons

with characteristic X to the estimate of the total population

for the ¢ age-sex group, /" area, i province, h" region.

1/ Population Projections for Thailand 2010 - 2040, National Economic and Social Development

Council, The Eleventh National Economic and Social Development Planning, Febury 2013.
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The formula of the estimate from a stratified two-stage sampling was as

follows.
mi ..
I & 1 Ny
. ' _ ij
) Xhiig = Z Xpijkg e (2)
Myii v=1Thijk ik
where X hijkg is the total number of persons with characteristic X for the ¢
age-sex group, k" sample EAs, /" area, i province, h" region.
N ik is the total number of listing households in the k" sample EAs,
j" area, i province, h" region.
Mk is the total number of sample households in the k™ sample EAs,
j" area, 1" province, A" region.
Phijk is the probability of selection of the kh sample EAs, jfh area,
i province, h™ region.
My is the total number of sample EAs in the j"area, " province,
h" region.
mi ..
i hij g Nh"k
. ' _ ij
”) yhljg —_— Z yhljkg ........................ (3)
My k=1Fhijk Mhijk
where Y hijkg is the total number of the population enumerated for the ¢ age -

sex group, k" sample EAs, ;™ area, " province, h™ region.

2. Adjusted estimate of the total number of persons with characteristic X for the

j" area, i province, h™ region was based on the formula :

20
"o "
Xpj = thijg ........................ (4)

g=1
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3. Adjusted estimate of the total number of persons with characteristic X for the

¢ age - sex group, " province, h region was based on the formula :

" "

xhig = xhijg ........................ (5)

j=1

4. Adjusted estimate of the total number of persons with characteristic X for the

i province, h" region was based on the formula :

2 20

"o "o "

Xpi — thij - thig ........................ 6)
Jj=1

g=I

5. Adjusted estimate of the total number of persons with characteristic X for the
o age - sex group, ;" area, h™ region was based on the formula :

4y
"o "
Xpig = thijg ....................... (7)
i=1
5
where 4, is the total number of provinces in the h" region and ZAh = 76
h=I

6. Adjusted estimate of the total number of persons with characteristic X for

the ;™ area, h" region was based on the formula :

4

20

"o "o "

D T I D — (8)
i=1 g=1I

7. Adjusted estimate of the total number of persons with characteristic X for the

¢" age - sex group, h" region was based on the formula :
4, 2
"o "o "
Xpg = thig = thjg ....................... 9)
i=1 j=1

8. Adjusted estimate of the total number of persons with characteristic X

for the A" region was based on the formula :
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4, 2 20
" _ " _ "o _ "
.xh —_— thl —_— thj —_— Zth ..................... (10)
=1 =1 g=I

9. Adjusted estimate of the total number of persons with characteristic X for
the ;" area was based on the formula :

5
" "
Xp = thj

h=1

10. Adjusted estimate of the total number of persons with characteristic X for
the ¢ age - sex group of the whole kingdom was based on the formula :

5
/4 /4
xg - Z xhg

h=1

11. Adjusted estimate of the total number of persons with characteristic X for
the whole kingdom was based on the formula :

5 2 20
x” = Zx;: = Zx;, = Zx; ..................... (13)

h=1I =1 g=I

Estimate of Variance of the Total Number of Persons with Characteristic X

. . 14
1. The estimate variance of Xpijg WS

2
my..
Y, .. M. hij
L _ hijg hij 2
V(xhijg) - , Zzh,-jkg ..................... (14)
Yhijg | i — k=i

_ _r
where “hikg = hikg " "hijg Vhike
_! _ 1 1 N hijk
Xhijkg X hijkg

"hij Fhijk ik

N L1 Ny
Y hijkg Y hijkg
My Phije Phijk




. . 14
2. The estimate variance of Xpy Was
20
~ " _ ~ "
Plxpi) = 27 ()
g=1
. . /4
3. The estimate variance of Xpig Was
2
~ " _ ~ "
P (g ) = 227 (x50 )
J=1
. . "
4. The estimate variance of xp; Wwas
2 20
-~ " ~ 14 ~ "
Pixp) = 27 () = 20 (x40 )
J=1 g=I

. . 14
5. The estimate variance of Xpig Was

~ " Ah ~ /4
Vixpg) = zV(Xhijg)
i=1

. . ”n
6. The estimate variance of Xpj was

4, 20
-~ " ~ 14 ~ "
V(xy ) = ZV(xhij) = ZV(xhjg)
i=1 g=1

. . 14
7. The estimate variance of Xpg Was

A 2
h
-~ [/ ~ " ~ 4
Pixpg ) = 20 () = 2V (xp)
i=1 Jj=1

. . /4
8. The estimate variance of X, was

4, 2 20
Pixy)= D V(xy) = ZV(xhj) = ZV(xZg)

i=1 j=1 g=1I
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9. The estimate variance of x; was
5
~ " ~ "
T 3 4 5 L (22)
h=1

. . ”n
10. The estimate variance of Xg was

5
Pixg)= 2 P(xp) (23)
h=1

11. The estimate variance of x" was

5 2 20
Pix")= 20 (x,) = Zf/\(x;) = Zﬁ(x;) ..................... (24)
h=I =1 e=1

Estimate of Coefficient of Variation of the Total Number of Persons with

Characteristic X

. .. . . "
1. The estimate coefficient of variation of Xpijg Was

[~
" V(xhijg)

V(X ) = T X 100% e (25)
*hijg

2. The estimate coefficient of variation of x;:l.j was

~ "
" V(xhi/)
ev(xp;) = T X100% e (26)
xhij

3. The estimate coefficient of variation of le.g was

V(g ) = S X A00% (27)
xhig



. The estimate coefficient of variation of

~ "
" _ V(xhi)
ev(x, ) = T — X 100%
Y hi

. The estimate coefficient of variation of

[~ n
" _ V(xhjg)
cv(xhjg) = =
*hig

X 100 %

. The estimate coefficient of variation of

~ "
" V(xy)
cv(xhj) = = X 100%

. The estimate coefficient of variation of

~
" V(xhg)
cv(xhg) = Y X 100%

. The estimate coefficient of variation of

"

. . . . "
. The estimate coefficient of variation of x; was

~
V(xj)
#XIOO%

X .
J

"
cv(xj) =

Xpi was
..................... (28)
"
xhjg was
..................... (29)
"
xhj was
..................... (30)
"
xhg Was
..................... (31)
"
X, was
..................... (32)
........................... (33)
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10. The estimate coefficient of variation of xg was

" Vf/\(x;)
cv(xg) = —— X 100%

"

Yg

11. The estimate coefficient of variation of x" was

[~ n
" Vix')
evix ) = —"XIOO%
X
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