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APPENDIX B
Method of Estimation
The survey 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,..,28 (age - sex group)
kK = 1,2,3,.., M (enumeration area)
j o= 1,2 (type of local administration)
io= 1,2,3,.., A (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

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

!
X, .
" _ 1hje _
Xihe = Y]hjg = e Ylhjg ....................... (1)
Y 1hje

where X;hjg is the ordinary estimate of the total number of persons with

characteristic X for the gth age - sex group, jth area, A" region.

y;hjg is the ordinary estimate of the total population for the gm

th th .
age - sex group, j area, h region.

YlhjglJ is the estimate, based on the population projection of the

. th th th
total population for the ¢ age - sex group, j area, h

region.

Mihje is the ratio of the estimate of the total number of persons

with characteristic X to the estimate of the total population

th th th .
for the ¢ age - sex group, j area, h region.

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

eleventh National Economic and Social Development Planning, February 2013
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The formula of the estimate from a stratified two-stage sampling was as follows:

i)

!
where x

X 1hijkg

Npji
Mpjik
P

hijk

My

Ap

1hijg

An

[ [

Xine = E Xibge e (2)
i=1

is the ordinary estimate of the total number of persons

h h h
characteristic X for the gt age - sex group, jt area, f

. th .
province, h  region.

Mpi

1 Zf 1 Ny

Xihijg — X 1hijke
My k=1"hj Dhjik

is the total number of persons with characteristic X for the

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

. th .
province, h  region.

is the total number of listing households in the K" sample

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

is the total number of sample households in the K" sample

. th th . th .
enumeration area, j area, | province, h region.

is the probability of selection of the K" sample enumeration

th th ) th .
area, j area, i province, h region.

h
is the total number of sample enumeration areas in the jt

th . th .
area, I province, h region.

5

is the total number of provinces in the A region and ZAh =76
h=1
An
’ _ ’
Yine = Zylhijg ....................... (3)
—

where y;hijg is the ordinary estimate of the total population for the gm

th th . th
age - sex group, j area, i province, h region.
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Mpii
1 Z’f 1 Ny
Yinje — Y 1hijke

My k=1"hjic Mhijk

Y thikg 19 the total number of the population enumerated for the gm

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

. th .
province, h  region.

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

the jth area, A" region was based on the formula:

28
" "
Xgpy = mejg ....................... @)
g=1

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

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

2
" "
= ©
J=1

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

the h" region was based on the formula:

2 28

14 " "

Xy = lehj = lehg ....................... (6)
j=1 =1

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

h
the jt area was based on the formula:

5
" "
Xy = lehj ....................... (7)
h=1

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

the gth age - sex group of the whole kingdom was based on the formula:

5

"o "

Xig = ZXJhg ....................... (8)
h=1

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

the whole kingdom was based on the formula:

5 2 28
" "o "o "
X; = leh = ZXU = ZXJg ....................... 9)
h=1 =1 o=1
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1.2 Estimate of Variance of the Total Number of Persons with Characteristic X
1.2.1 The estimate variance of x;'hjg was

2

Y. Ap 1 Mpjj
- " _ 1hjg 12 12
V(thjg) - ] z zzlhijkg mhszlh/jg ....... (10)
h o= X — '
wnere Zinikg — Xthijke — T1hjg Y 1nijke
! _ 1 _ ’
Zihje = Xinie "1hje Y 1hije
p 1 Ny
Xihijkg — o X 1hijke
hijk hijk
A
Y 1hikg Y 1hijkg
Priik hiik

1.2.2 The estimate variance of X;lhj was

28
Vixiy) = 2V(x) (11)
=1
1.2.3 The estimate variance of X;,hg was

"

2
Vixing) = 2V(xi) (12)
=1

1.2.4 The estimate variance of x;’h Wwas

2 28
Vixy,) = 2V(xi) = 2 V(X)) (13)
j=1 =1

1.2.5 The estimate variance of X;lj Was

"

5
Vixi) = 2V(xp) (14)
h=1
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1.2.6 The estimate variance of x;'g Was

5
Vixi,) = 2 V() (15)
h=1

1.2.7 The estimate variance of x;' Was

5 2 28
Vixp) = 2 V(xg,) = 2 V(x}) = 2 V(x{,) (16)
j=1 =1

h=1

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;'hjg was

/4

" _ V(XJhJE’) x o
CV(Xthg) = T 100% e, (17)
1hje

1.3.2 The estimate coefficient of variation of x;'hj was

"

)

Vixy,
V(xp) = S X 100% e (18)

X1hj

1.3.3 The estimate coefficient of variation of x;'hg was

- "

" _ V(thg’) o
CV(XJhg) = X 100% e, (19)

thg

1.3.4 The estimate coefficient of variation of x;’h was
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1.3.5 The estimate coefficient of variation of x;'j was

- /4

" V(XU)
CV(XU) = —— X 100% e, (21)

"
X]j

1.3.6 The estimate coefficient of variation of xfg was

~ 14
V(ng
14

Xjq

)
X 100% (22)

"
CV(Xlg) =

1.3.7 The estimate coefficient of variation of x;’ was

v AV
cvix;) = ———— X 100% (23)

14
X

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 jl‘h area, hth region was based on the formula:

h !
wnere X2hj

r 2/
Y 2k

2hj

"ohj

!

X .
" _ 2hj _
Xop = ,_Yzhj = Doy Y2hj ....................... (24)
Y onj

is the ordinary estimate of the total number of characteristic

X of household in ’thejth area, /‘th province, hth region.

is the ordinary estimate of the total number of households in

h h
the jt area, A region.

is the estimate, based on the population projection, of the

total number of households in the jth area, A" region.

is the ratio of the estimate of the total number of

characteristic X to the estimate of the total number of

households in ‘thejth area, B region.

2/

Population Projections for Thailand 2010 - 2040, National Economic and Social Development Board, The

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

as follows:
Ap
. ! !
i) Xop = ZXZW ....................... (25)
i=1
where x;hij is the ordinary estimate of the total number of characteristic
h h h
X of household in thejt area, /I province, ht region.
my...
1 Zh’f 1 Npjic
Xohij — X 2hijk
My k=1"hjk DNhiik
h
X ppijk 1S the characteristic X of every sample household in the K
. th th , th ,
sample enumeration area, j area, i province, h  region.
An
. ! !
i) Yon = Zymj ....................... (26)
i=1

where y;h/j is the ordinary estimate of the total number of households in

th th . th
thej area, i province, h region.

My

1 Z’f 1 Ny

Yonj — Y 2hijk
My k=1"hijk Mhiik

Yo 15 the total number of the household enumerated in the k"

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

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

the A" region was based on the formula:

2
xgh = lezlhj ....................... (27)
=1

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

the jth area of the whole kingdom was based on the formula:

5
xgj = nghj ....................... (28)
h=1
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2.1.4 Adjusted estimate of the total number of characteristic X of household for

the whole kingdom was based on the formula:

5 2

14 14 14

X, = ZXZh = ZXZJ- ....................... (29)
h=1 j=1

2.2 Estimate of Variance of the Total Number of Characteristic X of Household

2.2.1 The estimate variance of x"

on Was
2, -
Y, . h 1 hij
Ao _ 2hj 12 12
V(XZhJ) - ! Z Zzzhljk thZZhU ...... (30)
Yoni | i=1Mpj ( my; —1 ) k=1
h ' o _ '
where Zonjk —  Xonjk Tonj Y 2nijk
' _ '
Zonj = Xonj onj Y 2hij
y 1 N
X 2njk — X 2hijk
Pk Dhijic
;1 Ny
Y 2hijk = Y 2hijk
Prik Dhiik
. . 14
2.2.2 The estimate variance of X, Was
2
o . “on
Vixzy) = 2V(xon) (31)
J=1

2.2.3 The estimate variance of xgj was

"

5
Vixy,) = 2V(xon) (32)
h=1



71

2.2.4 The estimate variance of xg was

5 2
Vixy) = D2 V(x5) = JV(X3) o (33)
h=1 j=1

2.3 Estimate of Coefficient of Variation of the Total Number of Characteristic X
of Household

2.3.1 The estimate coefficient of variation of xghj was

-~ "

" _ V(XZhJ) o
V(X ) = S X 100% i (34)
X ohj

2.3.2 The estimate coefficient of variation of xgh was

4/V(xgh)

14
X2h

cv(xy, ) = X 100% e (35)

2.3.3 The estimate coefficient of variation of xgj was

4/\7(><’2'j)

"
X2j

CV(ng) = X 100% e (36)

2.3.4 The estimate coefficient of variation of xg was

Vix")
N 0% (37)

14
X2

14
cvix,) =






