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Appendix B

Estimation of Sampling Error

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 )
kK = 1,2,3,.., e ( 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, i province, h region was based on the formula :
!

A = Y (1)
xlhijg —_— , Ihl.jg —_— r[hljg Ih[/g .......................
Y 1hijg

where x;hijg is the ordinary estimate of the total number of persons with

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

. th .
province, h  region.

h
Yingg 1S the ordinary estimate of the total population for the gt

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

Y,hl@ is the estimate, based on the population projection of the
yg

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

. th .
province, h  region.

/1 Population Projections for Thailand 2010 - 2040, National Economic and Social Development Board, The
Tenth National Economic and Social Development Planning, February 2013.



78

Ty 1S the ratio of the estimate of the total number of persons

with characteristic X to the estimate of the total population
th th th ) th
forthe ¢ age - sex group, j area, i province, h region.

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

My -

| e = — f L 2)

) xlhijg - x]hijkg .......................
My k=1 B My

where is the total number of persons with characteristic X for the

X [ hijkg
th

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

. th .
province, h region.

wik 1S the total number of listing households in the K" sample

. th th . th .
enumeration area, J area, [ province, h region.

Mo 1 the total number of sample households in the K" sample

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

P is 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

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

. , 1 "1 Ny
II) y]hljg - z ylhljkg ....................... (3)
My k=1 Ly My

Yinig 15 the total number of the population enumerated for the gth

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

. 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

" "
X = Zx]hijg ....................... (4)
=1
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1.1.3 Adjusted estimate of the total number of persons with characteristic X for

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

2
" "
Xihig = > Xiwie e (5)

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

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

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

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

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

"no_ "
X 1hjg leh,]g ....................... (7)
i=1
: . . th . J
Where 4, is the total number of provinces in the h™ region and > 4, =77
h=1

1.1.6 Adjusted estimate of the total number of persons with characteristic X for
th th
thej area, h region. was based on the formula :
" _Ah "o _ 2 "
Xy = lehij = > Xiig e (8)
i=1 g=1
1.1.7 Adjusted estimate of the total number of persons with characteristic X for

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

A 2

h
" " "
x]hg - Zx]hig - Z x]hjg ....................... (9)
i=1 j=1

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

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

5

14 ”

Xrp = 2 X 1hj
h=I

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

4
ng

5
_ "
- Xihg
h=1
1.1.11Adjusted estimate of the total number of persons with characteristic X for
the whole kingdom was based on the formula :

" o 2oy 2y
X, = leh =) X = > Xig e (13)
h=1 =1 a=1

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

. . 14
1.2.1 The estimate variance of X e Was

2

Y, . i Mp;
~Aon 1h
V(xhljg) = [ l]g Z Zl[hijkg ....... (14)
Y Ihijg mhij(mhij —1 ) k=1

!/ ! !
where Zihikg — Xinikge — T1hijg Yinijkg

!/ 1 N

. hijk
X 1hijkg — X 1 hijkg

Bk Mk

' 1 Ny
Y Ihijkg — Y Lhijkg

Bk Mk

1.2.2 The estimate variance of Xjpjj was

22
A 4 A 4
V(x””'j) - z V(xlhijg)
g=1
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. . 14
1.2.3 The estimate variance of X 1 hig was

2

A" A
V(x]hig) = z V(x]hijg) ..................... (16)
Jj=1

1.2.4 The estimate variance of xJpj was

2 22
A 14 A " A 14
Vixp) = ZV(xp) = ZV(xp) (17)
J=1 g=l1
1.2.5 The estimate variance of x;'hjg was
Ao _ Zh: Ao
V() = 2V (Xpse ) (18)
i=1
1.2.6 The estimate variance of xiy; was
o) 14 Ah o) 14 2 e} 4
Vi) = 2V(xp )= 2V(xp,) (19)
i=1 =1
1.2.7 The estimate variance of x;'hg was
Ay, 2
& 4 _ Zﬁ 14 _ z & 4 (20)
(x1hg)— (xlhig)_ (xlhjg) .....................
i=1 j=1
1.2.8 The estimate variance of xJ, was
A 4 Ah A 14 2 A 14 2 A 14
Vixp) = 2V(xp) = 2 V(xp ) = D V(%) e (21)
i=1 J=I g=I
1.2.9 The estimate variance of x7; was
Ao S 4 "
Vix;;) = > 7Yy e — (22)
h=1
2.10 The estimate variance of x;'g was
~ o S . "
V(xjg) = > Vixpg) (23)

h=1
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2.11 The estimate variance of xj was

5 2
VPix))= ZP(xp) = X V(x);) = ZV(x)y) o (20)

h=1 Jj=1 g=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;'hl.jg was

[~ n
" V(xlhl'jg)
"

V(X pig ) = X 100% e (25)

Y 1hijg
1.3.2° The estimate coefficient of variation of Xjnj; was
V(XJhij)
CV( Xghij) = ”—IJ x 100% (26)
X1hij
1.3.3 The estimate coefficient of variation of x;'hig was

A 14
y Y V(xlhig )
14

V(X ) = X100% (27)

X 1hig

1.3.4 The estimate coefficient of variation of x4 was

VWV (X%hi) < 100%

cv(xihi) = ——— x 100% (28)
X7hi
1.3.5 The estimate coefficient of variation of x;'hjg Wwas
A "
" \ V(x”ljg)
Cv(xlhjg) =—)7 X100% (29)
Y 1hjg
1.3.6 The estimate coefficient of variation of x7h; was
V(X"hpj )
V(Xjhj) = o x 100% (30)

1hj
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1.3.7 The estimate coefficient of variation of x;'hg was

Ay
" V(x”lg)
cv(xlhg) =, X100% (31)

x]hg

1.3.8 The estimate coefficient of variation of xj, was

, NZE,

ov(xy,) = = X 100% e (32)
Yin
1.3.9 The estimate coefficient of variation of x7; was

LY
" V(xlj)
ov(x;;) = ———— X100% e (33)

ij

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

[~
" V(xlg)
cv(xjg) = X 100% . (34)

ng

1.3.11 The estimate coefficient of variation of x;' was

A "

"o V(xl)
ov(x;)=—— — X100% (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

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

!

" _ x2hij y _ y (36)
x2hij = p 2hj rzhij Qhij e
Y 2hij

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

X of household in ’thejth area, i province, h" region.
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y;hl.j is the ordinary estimate of the total number of households in

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

Y,,22 is the estimate, based on the population projection, of the

2hij
. th ih . th
total number of households in the j area, i province, h
region.
" hif is the ratio of the estimate of the total number of characteristic X to

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

. th .
province, h region.

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

7 ™ ] N,.

1 4 _ hijk
I) x2h1] - z xzhl]k ....................... (37)

My k=1 Fpie Mg

X 2hijk is the characteristic X of every sample household in the K"

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

7 M1 N,
H ' _ hijk
") yzhij - Z yZhijk ....................... (38)
My k=1 Ly My

Yo 1S 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

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

2
" "
Xy = > 277 S — (39)

j=1

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

h h
the jt area, h region was based on the formula :

/2 Population Projections for Thailand 2010 - 2040, National Economic and Social Development Board, The
Tenth National Economic and Social Development Planning, February 2013.
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2.1.4 Adjusted estimate of the total number of characteristic X of household for

the A" region was based on the formula :

" Ah " 2 "
th = zthi = x2hj ....................... (41)
i=1 j=I

2.1.5 Adjusted estimate of the total number of characteristic X of household for
the jrh area was based on the formula :

5
"o "
Xaj T 2 Xonj
h=1
2.1.6 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

. . "
2.2.1 The estimate variance of Xypy Was

2
Yo i 1 " hij
AN _ 2hij %
VX ) = | 7 > L2 Yy A (44)
Yo | My (Mpy — 1) k=1
h ! _ 4 . [
where Zonik = T2mgk — Tonij V2nik
r L Ny
Y 2nijk — X 2hijk
Bk Phijk
Y
Y 2nijk — Y 2hijk
Bk Mgk
. . "
2.2.2 The estimate variance of x,,. was
A 2o
V(xghl') = z V(xghl'j) ..................... (45)

j=1
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2.3

2.2.3 The estimate variance of xghj was

A,
Vixyy) = 2V(xy5) e (a6)
i=1

2.2.4 The estimate variance of x;,h was

Ah 2

A " A " A "

Vixy,) = 2V(xy,) = 2 E 2770 R — (a7)
i=1 =1

2.2.5 The estimate variance of xgj was

5
Pexy )= XV (48)
h=1

2.2.6 The estimate variance of x;' was

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

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

of Household

2.3.1 The estimate coefficient of variation of x;'hl.j was

[~
, V(XZhij)

W(xmy ) = A X 100% (50)

"
X2 hij

2.3.2 The estimate coefficient of variation of x;'hl. was

2.3.3 The estimate coefficient of variation of x;’hj was

~
" V(x2hj)

ov(xy) =~ X100% s (52)
Xonj



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

[/ \ ﬁ(xgh)

v(xy, ) =~ X 100%

Xon

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

[~ n
" V(xzj)
Cv(ij) = X 100%

x2j

2.3.6 The estimate coefficient of variation of x;’ was

A
"o V(xz)
ov(x,) = X 100%

X7
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