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APPENDIX B
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 health area level. At health area level, the results were

presented separately for the type of local administration, namely municipal areas and
non-municipal areas.

let ¢ = 1,2,3,..,10 (‘age - sex group )
ko= 1,2,3,.., My ( enumeration area )
j o= 1,2 (type of local administration )
o= 1,2,3, .., A ( province )
h = 1,2,3,..,13 ( health area )

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 health area was based on the

formula :

Xihij

" _ 19 _

thljg = —, Ylhl]g = rlhIJngh”g ....................... (1)
Thijg

where Xijq is the ordinary estimate of the total number of persons with
i th th th
characteristic X for the ¢ age - sex group, j area, i
. th
province, h health area.

Yinijg is the ordinary estimate of the total population for the gth

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

1h% is the estimate, based on the population projection of the

. th th th
total population for the ¢ age - sex group, j area, i
. th
province, h health area.
Mhijg 1S the ratio of the estimate of the total number of persons

with characteristic X to the estimate of the total population

h h h h
for the gt age - sex group, jt area, / province, h' health area.

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

Tenth National Economic and Social Development Planning, February 2013.



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

. 1 Mhij 1 Nhijk
Y XJ'.hi' = Xihitka  eeeeeeeeeeeeeeeeeennn (2)
L= T
where Xhijkg 1S the total number of persons with characteristic X for the

th th

h h
g age - sex group, K sample enumeration area, jt area, i
h
province, A" health area.
Npijc is the total number of listing households in the K" sample

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

Nhijk IS the total number of sample households in the K" sample

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

o is the probability of selection of the /<th sample enumeration
ijk P Y P

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

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

th . th
area, i province, h health area.

. Mhij 1 N,
i Yingg = —— 2. =1k
Myii k=1 Fhijk Mhijk

Yihijg e (3)

Yinijg 1S the total number of the population enumerated for the gth

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

province, hth health area.

1.1.2 Adjusted estimate of the total number of persons with characteristic X for
th th . th
the j area, i province, h health area was based on the formula :

10
n n
Xhij = 2 Xhilg e (@)
g=1

1.1.3 Adjusted estimate of the total number of persons with characteristic X for
th th . th
the ¢ age - sex group, i province, h health area was based on the

formula :

2
”n 14
Xhig = X ¥hijg e (5)
=
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1.1.4

1.15

13

S A =77

h=1
1.1.6
1.1.7
1.1.8
1.1.9

Adjusted estimate of the total number of persons with characteristic X for
the /" province, h" health area was based on the formula :

2 10
" " "
Xhi = D Xhij = D Xhig e (6)
=1 g=1

Adjusted estimate of the total number of persons with characteristic X for
th th th
the ¢ age - sex group, j area, h health area was based on the

formula :

A
th]g = zx{h”g ....................... (7)
i=1

Where A, is the total number of provinces in the h" health area and

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

h h
the jt area, h"" health area. was based on the formula :
An 10
thj = lehlj = lehjg ....................... (8)
i=1 g=1

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

h h
the gr age - sex group, h"" health area was based on the formula :
An 2
thg = lehlg = lehjg ....................... (9)
i=1 j=1

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

the hrh health area was based on the formula :

& 2 10
n ” n n
Xh =2 Xhil = 2 X = X Xhg e (10)
i=1 j:]_ g=1

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

13
=S (11)
h=1

1.1.10Adjusted estimate of the total number of persons with characteristic X for

the gm age - sex group was based on the formula :

13
Xg=2%hg (12)
h=1
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1.1.11Adjusted estimate of the total number of persons with characteristic X for

the whole kingdom was based on the formula :

13 2 10
” " " "
Xl = leh = lej = leg ....................... (13)
h=1 j=1 g=1

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

1.2.1 The estimate variance of Xjq Was

Yy | 1 Mhij
N _ 1lhijg 2
V(xhijg) = ; 1 z Zihijkg e (14)
Yihijg | Mhij(Myij —1) i
where Zhin = X — i Y
Thijkg — “Mhijkg 1hijg ylhukg
.1 Ny
Xihijkg = rrxlhijkg
hijk "'hijk
, 1 Nk
Yihijkg = P o Y1hijkg
hijk "'hijk

1.2.2 The estimate variance of Xj; was
n 10
V(Xi,hij) = Zv(xfhijg) ..................... (15)
g=1
1.2.3 The estimate variance of X{q was
n 2
V(Xi,hig) = Zv(xfhijg) ..................... (16)
j=1

1.2.4 The estimate variance of X, was

R 2, 10 .
Vixthio = 2V xhii) = 2V Xhig) e (17)
j=1 g=1
1.2.5 The estimate variance of thjg was
\7 ” _ Ahv‘ ”
(Xthjg) = Zi Khijg) e (18)
1=
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1.3

1.2.6 The estimate variance of xj,; was
. M . 10
" " "
ViXipj) =2V Xhij)= 2V Xhjg)
i=1 g=1
1.2.7 The estimate variance of xj,, was
. A 2
" " "
V(Xhg) = 2V (Xhig)= 2.V (Xhjg)
i=1 j=1
1.2.8 The estimate variance of xj, was

V(Xip) = ZV(thu) = ZV(thj) = ZV(thg)
i=1 j=1

1.2.9 The estimate variance of x/j was
V(le) = ZV(thj
2.10 The estimate variance of x{; was
n 13 .
V(X{g) = ZV(X{hg)
h=1
2.11 The estimate variance of x{ was

X1) ZV(th)—ZV(le)—ZV(
h=1 j=1

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

Characteristic X

1.3.1 The estimate coefficient of variation of Xgjq was

, YV (Xdhijg)
CV(Xhijg) =~ X 100%

"

X1hijg

1.3.2 The estimate coefficient of variation of X;; was

\[V(xlhlj

CV(Xipij) = ————— X 100%

"

X1hij
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1.3.3 The estimate coefficient of variation of = xjiq was

. VY (Xhig)
CV(thig) =0 X 100 %
Xihig

1.3.4 The estimate coefficient of variation of x,; was

VV (Xghi)

CV(X{pi) = ~———— X 100%

"

X1hi

1.3.5 The estimate coefficient of variation of = X{;q was

1.3.6 The estimate coefficient of variation of xg,; was

NG
" _ V(X hlhj)
CV(Xpj) = ~———— X 100%
Xihj

1.3.7 The estimate coefficient of variation of xj,, was

" ,N (X]'_’hg)
CV(Xihy ) = —————— X 100%
1hg "
thg

1.3.8 The estimate coefficient of variation of Xj;, was

JV X!
CV(X{y) = ﬂx 100 %
1h "
X1h

1.3.9 The estimate coefficient of variation of x{; was

J
7o
NV O
CV(X:) = ——— X 100%
1j X//_
1j

1.3.10 The estimate coefficient of variation of x; was

1.3.11 The estimate coefficient of variation of x{ was

. AV
CV(X{)=———X100%
1 "
X
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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 jrh area, /'rh province, hth health area was based on the formula :

"

4
i = 2 = g Vg (36)
2hij — 2hij = T2nijT2nij e
2hij

where Xppij is the ordinary estimate of the total number of characteristic

X of household in thejth area, /'fh province, hth health area.

Yonij is the ordinary estimate of the total number of households in

h h h
the jt area, it province, hf health area.

YZhUQ is the estimate, based on the population projection, of the
total number of households in the jth area, /'th province, hth

health area.

Ponij s 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’

province, h" health area.

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

1 T 1 Npij

Mhij k=1 Fhijk Mhij

I) X'Zhij = XZhijk ....................... (37)
Xonijk 1S the characteristic X of every sample household in the /<th

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

area.

1 ng 1 Nhpij

Mhij k=1 Fhijk Mhiji

ii) y'2hij = yZhijk ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ (38)
Yanij 1 the total number of the household enumerated in the K"

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

area.

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

the /" province, h" health area was based on the formula :

2
Xoni = 2 %omii (39)
j=1

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

the jth area, h" health area was based on the formula :

”n Ah n
X = D% (40)
i=1

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

the hh health area was based on the formula :

An 2
X2h = szhl = ZXZhJ ....................... (41)
i1 =1

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

th
the j area was based on the formula :
13
XEJ = zxghj ....................... (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 :

13 2
" " "
X2 - ZXZh = ZXZJ' ....................... (43)
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 Xghij was

Yoo o 1 ™
s oon | Yonij 2
VXanij) = | 1 D2 - (44)
Y2nij | Mhij¢ Mpij —4) k=1
wher Zopiit = Xopit — Fopii Yor s
ere 2hijk = X2nijk — T2nij Y2nijk
.1 Ny
X2hijk = P_—XZhijk
hijk Mhijk
.1 Ny
Yanijk = B — Yonijk
hijk Mhijk
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2.2.2 The estimate variance of X3, was
~ 2 ~
V(Xani) = ZV(XEhij) ..................... (45)
j=1

2.2.3 The estimate variance of Xg; was
7" dy "
V(thj) = ZV(XZhij) ..................... (46)
i=1

2.2.4 The estimate variance of x5, was

. Ah 2
V(Xgh) = ZV(Xghi)z ZV(Xth) ..................... (47)
i=1 j=1

2.2.5 The estimate variance of x;; was
o 13 .
" "
V(XZj):hZ‘iV(XZhj) ..................... (48)

2.2.6 The estimate variance of x5 was

. 13 . 2 .
Vixz)=>VXg) = ZV(ng) ..................... (49)
h= =

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 X3,; was
oY Xonip)
CV(Xohij) = —————— X 100% (50)
2hij

2.3.2 The estimate coefficient of variation of x5, was
n V i
CV(Xopi) = ~————X100% s (51)
2.3.3 The estimate coefficient of variation of Xz was

VX (52)

CVXgpj) == —— X100%

"

2hj
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2.3.4 The estimate coefficient of variation of x5, was

vV X5)

"

2h

CV(Xgp ) = X100% e (53)

2.3.5 The estimate coefficient of variation of x3; was

, Ve
CV(Xgj)=—————X100% (54)

2.3.6 The estimate coefficient of variation of x5 was

Vx5

"

2

CV(Xy) = X100% e, (55)
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