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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,.., My ( enumeration area )
j = 1,2 (type of local administration )
= 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 R th .
¢ age-sex group, j area, i province, h region was based on the formula :
!

X
nooo— Ik = Y (1)
xlhljg —_— , Ihljg —_— rlhyg Ihljg .......................
Y 1hijg

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

. th th th
characteristic X for the ¢ age - sex group, j area, |
. th .
province, h region.

Yinge 1 the ordinary estimate of the total population for the gm

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

v, 4

Ihig 1S the estimate, based on the population projection of the

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

/L 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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N 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)

) x]hijg - xlhijkg .......................
My k=1 B My

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

X 1 hijkg

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

. th .
province, h region.

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

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

Mk 1S the total number of sample households in the K" sample

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

Px 1 the probability of selection of the K" sample enumeration

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

h
my; s the total number of sample enumeration area in the jt

th . th
area, i province, h region.

My .-
i oo LS

) y]hl'jg - ylhijkg ....................... (3)
My k=1 Py Mpije

h
Y 1hijhg 1 the total number of the population enumerated for the gt

th . th th
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 :
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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, ff province, ' region was based on the formula :

2
" "
Xhig = > Xt e (5)

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

h h
the /! province, h" region was based on the formula :

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

J=1 g=1
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 :

4 Ah 14
Xihjg = lehz]g ....................... (7
i=1
: o th d
Where 4, is the total number of provinces in the h region and 2. 4, =77
h=1

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

the jth area, hth region. was based on the formula :

"o R " 2z "
X = Zx””.j = > e (8)
i=1 g=1I
1.1.7 Adjusted estimate of the total number of persons with characteristic X for

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

A 2

h
4 /4 4
D E T O — 9)
i=I j=I

1.1.8 Adjusted estimate of the total number of persons with characteristic X for
th X
the h 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
"o "
X — 2 X 1hj
h=1
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

" 14

X1g — 2 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 :

" S " 2 "
X, = Xxp = X
=7

h=1 j

2
= > Xy
¥ =

g=1I

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

. . 14
1.2.1 The estimate variance of X 1 hijg was

2

my ..
~ _ Ylhijg 1 hij
V(Xpye) =

; >z kg (19)
Y Ihijg mhij( My — 1 ) k=1

! ! !
where Zihijke = Trnijke — TThijg Y 1hijkg

! 1 N

_ hijk
X 1hijkg — X [hijkg

Bk Mijk

' 1 Ny
Y hifkg — Y Ihijkg

Bk Mhijic

1.2.2 The estimate variance of Xipj; was

22
~ " ~ "
V(x””'j) - z V(xlhijg)
g=1



1.23 The

1.2.4 The

1.2.5 The

1.2.6 The

1.2.7 The

1.2.8 The

1.29 The

2.10 The

. . "
estimate variance of X hig was

2
~ 1/ ~ "
V%) = 2 V(Xph)
j=1

estimate variance of xipj was

2 22
~ " ~ " ~ ”
V(x””.) - Z V(xlhij) - Z V(x]hig)
j=1 g=1
. . "
estimate variance of X e WAs
yg
A~ _ Zh:'\ "
V(xlhjg) = V(xlhijg)
i=1
estimate variance of Xip; was
~ " Ah" " 22" 14
V(x]hj) = ZV(xlh,-j): ZV(x”,jg)
i=1 =1

. . 14
estimate variance of Xipg WAS
~ 4 Ah" 4 2 ~ 14
V(x”,g) = ZV(xlhig): Z V(x”,jg)
i=1 j=I
estimate variance of x{i, was
~ 4 Ah" n 2 ~ n
Vixg) = 2V(xp) = 2 V(xy )=
i=1 Jj=1
estimate variance of X1j was
~ 4 J ~ 4
V(x]j) = Z V(xjhj)
h=1

. . "
estimate variance of Xig was

5
~ " ~ 4
Vixjg) = X V(xp,)
h=1

81

22 "
X V(xpg) e (21)
g=lI
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2.11 The estimate variance of x{ was

5 2
V(x))= TV(xh )= TV ) = X V(x)y) (24)
h=1 j=I g=I

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

[~ n
" V(x”liig )
"

V(X g ) = X100% e (25)

* 1hijg
1.3.2 The estimate coefficient of variation of Xihij was
V (Xghij )

CV( X{hij ) =——x100% (26)

4

X1hij
1.3.3 The estimate coefficient of variation of x;'hl.g was

~ "
y A/ V(x]hig)
"

V(X4 ) = X100% (27)

X 1hig

1.3.4 The estimate coefficient of variation of x1hj was

—VV(X{h') % 100%

cv( XZ,II_hi )=—""=-x100% (28)
X1hi
1.3.5 The estimate coefficient of variation of x;'hjg was
~ /4
" V V(x“ljg )
V(X)) =)0 X100% (29)
X injg
1.3.6 The estimate coefficient of variation of xjp; was
V(x"hypj )
V(Xhj) = " x 100% (30)

X1hj
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1.3.7 The estimate coefficient of variation of x;'hg was

~
" V(xing)
cv(xlhg) = X100% (31)
x]hg

1.3.8 The estimate coefficient of variation of xj was

[~ n
" V(xlh)

ov(xy) = S X 100% (32)
*in
1.3.9 The estimate coefficient of variation of x7; was

~
" V(xU)
cv(xlj) = X100% (33)
X;;

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

NG,

"
ov(xy,) = — T X100% e (34)

xlg

1.3.11 The estimate coefficient of variation of x;' was

-~ "

" 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 :

!

Xopo

" T 2hj _

Xoni = YZhij = Ty Y2hij ....................... (36)
Y 2hij

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

X of household in ‘thejth area, /'th province, hth region.
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y;hij 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 th i 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 jth area, i

. th
province, h  region.

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

] Mpyij ;] N,.
i r_ hijk
Y X = > T — (37)
My k=1 Ppiir M

X2 hijk is the characteristic X of every sample household in the K"

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

] ™hj ] N,.

H ' _ hijk
II) yzhlj - z yZhUk ....................... (38)

My k=1 Ly M

Yomjk 1S the total number of the household enumerated in the

th . th th . th
k 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, R region was based on the formula :

2

" "

Xy = > Xami e (39)
=1

j=

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

the jth area, hth region was based on the formula :

Ay
" "
Xy = szm.j ....................... (40)
i=1

/2 Population Projections for Thailand 2010 - 2040, National Economic and Social Development Board, The
Tenth National Economic and Social Development Planning, February 2013.



85

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

the A’ region was based on the formula :

"

y
Xop =

by _
szm' -
-, )

2 4
S — (41)
i= Jj=I

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

5

” 14

Xy = > Xomi e (42)
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 :

5 2

" " "

x, = Zth = Xap (43)
h=1 J=I

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

. . 14
2.2.1 The estimate variance of Xy Was

2
Y, . b " pij

~n _ 2 hij %)

VX)) = |7 _, )3 Dopk e (44)
Yo | My (Mg — 1) k=1

!

! !
where Zonigk = *2mik — T2nij V2nijk

1 Ny

Xonik = X 2hijk
Bk Mnijk

1 Ny

Y 2nije — Y 2 hijk
Bk Mnijk

2.2.2 The estimate variance of x;hl. was

2

o " ~ "

V(xghi) = Z V(xghl'j) ..................... (45)
J=1
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2.3

2.2.3 The estimate variance of xghj was

S,n Ah" "
V(x2hj) = ZV(thij) ..................... (46)
i=I
2.2.4 The estimate variance of x;h was

A4y, 2

o " o " o "

Vixg,) = 2V(xy) = 2 V(xy) (a7
i=I j=I

2.2.5 The estimate variance of x;’j was

5
V(x;’j )= V(x;’hj ) (48)
h=1

2.2.6 The estimate variance of x;' was

5 2
Py = TV = SVh) (49)
h=1 j=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;’hij was

~n
" V(x2hij)
V( Xy ) = T X 100% e (50)

"
X 2hij

2.3.2 The estimate coefficient of variation of x;hi was

~
o ANV () 0
ov(xy) =" X100% (51)

X2hi

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



[~ n
V(xgh]')
"

X2hj

cv(x;'hj) = X 100%

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

[~ n

" V(x2h)

ov(xy,) = - X 100%
Xon

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

"o 2j o
cv(x2j) =—X100%

2.3.6 The estimate coefficient of variation of x;’ was

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

X2
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