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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 , only groups of employees household respectively.

Stratification

Bangkok Metropolis and provinces were constituted strata. There were
altogether 77 strata. Each stratum (excluding Bangkok Metropolis) 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 sampled selection of EAs were performed separately and independently
in each part by using probability proportional to size which was the total number of

households. The total sampled EAs was 5,970 from 127,460 EAs.

The total number of sampled EAs was as follows :

Region 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 sampled EAs to serve as the sampling frame. In each
sampled 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 sampled EA, the list of
private households was rearranged by household ’ s size which was the member of the
household.
All collective households located within the sampled EAs were included in
the sample and the persons in the collective household were systematically selected for

the interviewing.

The total number of sampled private households was as follows :

Region 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 7,776
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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Method of Estimation

The survey results were presented separately into 2 parts : Part 1
Characteristic of Persons and Part 2 Characteristic of Households, the results were
presented at provincial level and regional level. At regional level, the results were presented
separately for the Bangkok Metropolis and the remaining 76 provinces were classified by

region, municipal areas and non-municipal areas.

let ¢ = 1,2,3,..,22 (age - sex group )
k = 1,2,3,.., My ( enumeration area )
j o= 1,2 (type of local administration )
o= 1,2,3,., 4, ( province )
h = 1,2,3,4,5 (region )

Part 1 : Characteristic of Persons
1.1 Estimate of the Total Number of Persons with Characteristic X

1.1.1 Adjusted estimate of the total number of persons with characteristic X for the
th th th . th :
¢ age - sex group, j area, [ province, h  region was based on the

formula :
!/
X ..
"= e = Y (1)
xlhijg —_ , Ihljg —_ r]hijg ]hljg .......................
Y 1hijg

where x;hl.jg is the ordinary estimate of the total number of persons with

- h th th
characteristic X for the gr age - sex group, jt area, /

. th .
province, h  region.

h

Yingg 1S the ordinary estimate of the total population for the gtr age -
th th . th .

sex group, j area, i province, h  region.

/1

Y 1S the estimate, based on the population projection of the total

, th th th )
population for the ¢ age - sex group, j area, i province,
h
h region.

/1 Population Projections for Thailand 2000 - 2030, National Economic and Social Development Board, The
Tenth National Economic and Social Development Planning, October 2007.
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Mhig 1S the ratio of the estimate of the total number of persons with

characteristic X to the estimate of the total population for the

th th th . th
¢ age-sex group, j area, i province, h region.

The formula of the estimate from a stratified two - stage sampling was as follows :

My .
i ' _ 1 Eh:lj 1 Nhijk -
) x]hl'jg - x]hijkg .......................
Mg k=1 P Mg

. . - th
where X kg 1S the total number of persons with characteristic X for the ¢
th . th th
age - sex group, k sample enumeration area, j area, i
: th .
province, h  region.
: - . th
Ny 1 the total number of listing households in the k sample
. th th , th
enumeration area, j area, /i province, h region.
. , th
Mk 1S the total number of sample households in the kK sample
. th th , th
enumeration area, j area, i province, h region.
: 1 . th ,
P 1 the probability of selection of the k sample enumeration
th th . th
area, j area, i province, h region.
, . , th
My s the total number of sample enumeration area in the j  area,
th . th .
i province, h region.
;] ™hij ] N,.
- [ _ hyk
”) y]hl'jg - ylhijkg ....................... (3)
My k=1 i M
. . th
Y 1hikg 1S the total number of the population enumerated for the ¢

th . th th
age - sex group, k sample enumeration area, j area, |

. th .
province, h  region.

1.1.2 Adjusted estimate of the total number of persons with characteristic X  for

th th . th .
the j area, i province, h region was based on the formula :

22

" "
Xipp = Zx””.jg ....................... (4)
=1
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1.1.3

1.1.4

1.1.5

1.1.6

1.1.7

1.1.8

1.1.9

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

h h h
the gt age - sex group, /'r province, A region was based on the formula :

2

" "
Xihig — > Xihjg e (5)
J=1

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

h h
the | province, ' region was based on the formula :

" 2y 2y
X = > X = > Xihig e (6)

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

h h h
gt age - sex group, jt area, A region was based on the formula :

” Ah ”
xlhjg = Zx]hyg ....................... )
i=1
: . . th . 3
Where 4, is the total number of provinces in the h™ region and > 4, =77
h=1

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

thejfh area, " region. was based on the formula :

" oy Z oy
Xy = Zx””j =X Xie e 8)
i=1 g=1

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

gm age - sex group, " region was based on the formula :

Adjusted estimate of the total number of persons with characteristic X for the
h" region was based on the formula :

" A " 2 2,
X, = lehil = > Xy = > 77— (10)
= =1 1

i=I J= g=

Adjusted estimate of the total number of persons with characteristic X for the
jth area was based on the formula :

"
xlj

"
7 2 —— (11)

5
=1

h
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1.1.10Adjusted estimate of the total number of persons with characteristic X for the
gth age - sex group was based on the formula :

5

” "

X1g = 2 Xing
h=1

1.1.11Adjusted estimate of the total number of persons with characteristic X for the
whole kingdom was based on the formula :
14 J 14 2 14 2 4
x, = leh = X = > Xig e (13)
h=1 j=1 g=I

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

. . ”
1.2.1 The estimate variance of X1pjg  Was

2

Y, . bi Mg
son —_ Lhijg 12
V(xhijg) - ] z Z“’lijkg ....... (14)
Y Ihijg mhij(mhij —1 ) k=1
h ! =,/ _ '
where Zihikg = Yinkg — TThijg Vihijkg
' 1 Ny
X 1hijkg — X 1 hijkg
ik hijie
' 1 Ny
Y 1hijkg — Y Ihijkg
hijk " hije
1.2.2 The estimate variance of x}hij was
Ao 2 "
Vixpg) = 2 V(X)) e (15)
g=I
. . 14
1.2.3 The estimate variance of Xhg WS
Son 2 A
V(xlhig) = Z V(xlhijg) ..................... (16)

j=1
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1.2.4 The estimate variance of xjuj was

2 22

A 14 A " A "

V(‘xlhl) = Z V(x[hlj) = z V(xlhzg) ..................... (17)
J=1 g=I

. . 14
1.2.5 The estimate variance of X 1hjg was

P T P
V(xlhjg) - zV(x]h[jg) ..................... (18)

i=1

1.2.6 The estimate variance of X7; was

Ay 22

A 14 A /4 A "

Vixp) = 2V (xpu)= 2V (X ) (19)
i= =1

1.2.7 The estimate variance of x;'hg was

Ay 2

A " A [/ A "

V(x]hg) = ZV(x]hl’g): z V(xlhjg) ..................... (20)
i= j=1

1.2.8 The estimate variance of xJ, was
) 14 Ah o} 14 2 e} n 2 e} 14
Vix,)= 2V(x;,,) = 2 V(xpy) = > ZE5 a— (21)
i=1 j=1 g=I

1.2.9 The estimate variance of X7; was

5
Pixy )= X Vah) (22)
h=I

2.10 The estimate variance of x;'g Was

5
Pixp, )= X V(xp) (23)
h=1

2.11 The estimate variance of x] was

5 2 22

A ” A 4 A ” A "

Vix)) = 2ZV(xp) = ZV(x1,) = X V(X15) o (24)
h=I j=I g=I
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1.3 Estimate of Coefficient of Variation of the Total Number of Persons with
Characteristic X

1.3.1 The estimate coefficient of variation of x;'hijg was

\/ ng

cv(x””jg) = X 100% (25)
xlhlfg

1.3.2 The estimate coefficient of variation of = X7nj; was

\,V(Xghlj)

cV( XThij ) . x 100% (26)
l ij

1.3.3 The estimate coefficient of variation of x;'hl.g was

e

cv(x””g X 100% e, (27)
xlhlg

1.3.4 The estimate coefficient of variation of xJ,;j was

V Oni) 100%

ev(XThi) = o *100% (28)
X1hi

1.3.5 The estimate coefficient of variation of x;'hjg was

1/V(x

cv(xlh]g) =—X100% . (29)
xlhjg

1.3.6 The estimate coefficient of variation of x7n; was

Nxho)
NIV 1 00%
hj

CV(Xipj) = ——,—— x100% (30)
X7
1.3.7 The estimate coefficient of variation of x;'hg was
" 1/V(x
cv(xjhg) — X 100% e, (31)

xlhg

1.3.8 The estimate coefficient of variation of X7, was

A
" V(xlh)
ov(xy) = ———— X100% (32)
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1.3.9 The estimate coefficient of variation of xgj was

~
" V(xlj)
cv(xlj) =, X100% (33)

x]j

1.3.10 The estimate coefficient of variation of x;,g was

~
" V(xlg)
cv(xlg) = 7X100% ..................... (34)

xlg

1.3.11 The estimate coefficient of variation of x;, was

~A
" V(xj)
cv(x[)z—”XIOO% ..................... (35)
X
1

Part 2 : Characteristic of Households (Private Households)

2.1 Estimate of the Total Number of Characteristic X of Household

2.1.1 Adjusted estimate of the total number of characteristic X of household for the

th th . th .
j area, i province, h  region was based on the formula :

!

Xop

" _ T 2hj _

onp = hi r2hin2hij ....................... (36)
Y 2hij

where x;hij is the ordinary estimate of the total number of characteristic X

: th th . ho
of household in thef area, / province, h' region.

Yoy 1S the ordinary estimate of the total number of households in
th th ) th

the j area, i province, h region.

Yo S the estimate, based on the population projection, of the

th th th

total number of households in the j area, i province, h
region.

Py 1S the ratio of the estimate of the total number of characteristic X to

the estimate of the total number of households in the jth area, i

. th .
province, h region.

/2 Population Projections for Thailand 2000 - 2030, National Economic and Social Development Board, The Tenth

National Economic and Social Development Planning, October 2007.

The formula of the estimate from a stratified two - stage sampling was as follows :
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] Mpii ;] N,.
i r_ hijk
1) Xop = )y S (37)
My k=1 Ly My

Xopijk 1S the characteristic X of every sample household in the K"

. th th . th _
sample enumeration area, j area, i province, h  region.

] ™hij ] N,.

- ' _ hijk
“) ygh,j - Z yzhl]k ....................... (38)

My k=1 Ly My

h
Yomg 1S the total number of the household enumerated in the k'

. th th . th .
sample enumeration area, J area, I province, h region.

Adjusted estimate of the total number of characteristic X of household for

h h
the / province, h' region was based on the formula :

Adjusted estimate of the total number of characteristic X of household for

th h .
thef area, h' region was based on the formula :

Adjusted estimate of the total number of characteristic X of household for
h .
the h  region was based on the formula :
Ay
= 2y, =
— :

= J

14
Xon

2

14

thj .......................
=1
Adjusted estimate of the total number of characteristic X of household for

h
thejt area was based on the formula :

5
x;’j = > xghj ....................... (42)
h=I
Adjusted estimate of the total number of characteristic X of household for for
the whole kingdom was based on the formula :

2.2 Estimate of Variance of the Total Number of Characteristic X of Household
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. . 14
2.2.1 The estimate variance of Xy Was

2
Yo uii 1 " hij
AN _ 2 hij %)
V%) = | )3 2 Ye S (44)
Vo | Mg (Mpg — 1) k=1
! !/ !

where Zomik = Xomjk — T2mip Y2k

r 1 Ny
Xonijk = X 2 hijk

Bk Mgk

’ _ 1 Nhijk
Y onige — Y 2 hijk

Bk Mgk

2.2.2 The estimate variance of x;’hl. was

2
AN AN
V(xghl') = z V(xghl'j) ..................... (a5)
Jj=1

2.2.3 The estimate variance of x;'hj was

A LA
V(x2hj) - ZV(xghij) ..................... (a6)
i=1

2.2.4 The estimate variance of x;'h Wwas
A

A ” h ] 14 2 A 14
Vixy,) = 2V(xy,) = 2 V(xy) e (a7)
i=1 Jj=I

2.2.5 The estimate variance of x;’j Wwas

5
Vixy, )= X V) (48)
h=1

2.2.6 The estimate variance of xg was

5 2
Vixy)= 2V(x5,)= 2 I?(x;'j) ..................... (49)
=1 j=I

2.3 Estimate of Coefficient of Variation of the Total Number of Characteristic X
of Household
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2.3.1 The estimate coefficient of variation of x;'hl.j was
cv(thy — X 100%
thy

2.3.2 The estimate coefficient of variation of xghl. was

[~ n
" V(thl.)

V(X ) =m0 X 100%
X2hi

2.3.3 The estimate coefficient of variation of xghj was

s

cv(thJ) = X 100%
x2hj

2.3.4 The estimate coefficient of variation of x;,h was

[~ n
" V(x2h)

ov(xy,) = = X 100%

2.3.5 The estimate coefficient of variation of x;,j was

V(x i/
cv(x2] — X 100%

j

2.3.6 The estimate coefficient of variation of xg was

Ao
"o V(xz)
ov(xy) = ———— X 100%
X2



