APPENDIX

Methodology

1. Sample Design

A Stratified Two - Stage Sampling was adopted for the survey. Bangkok Metropolis and provinces
were constituted strata. The primary and secondary sampling units were blocks for municipal areas / villages for

non - municipal areas and private households / persons in the special households respectively.

Stratification

Bangkok Metropolis and provinces were constituted strata. There were altogether 76 strata. Each
stratum 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 sample selection of blocks / villages were performed separately and independently in each
part by using probability proportional to size - total number of households. The total sample blocks / villages was

5,796 from 109,966 blocks / villages.

The total number of sample blocks / villages selected for enumeration by region and type of local

administration was as follows :

Region / Stratum Total Municipal Areas Non - Municipal Areas
Bangkok Metropolis 312 312 =
Central (Excluding 1,968 1,080 888
Bangkok Metropolis)
North 1,236 696 540
Northeast 1,296 720 576
South 984 528 456
Total 5,796 3,336 2,460




Selection of Secondary Sampling Unit

Private households were our ultimate sampling units. A new listing of private households were
made for every sample block / village to serve as the sampling frame. In each sample block / village, a systematic

sample of private households were selected with the following sample size :

Municipal areas : 15 sample households per block
Non - municipal areas : 12 sample households per village
Before selecting sample private households in each sample block / village, the list of private
households was rearranged by household ’ s size - member of the household and type of economic household.
All special households located within the sample areas were included in the sample and the

persons in the special household were systematically selected for the interviewing.

The total number of sample private households selected for enumeration by region and type of

local administration was as follows :

Region / Stratum Total Municipal Areas Non - Municipal Areas
Bangkok Metropolis 4,680 4,680 =
Central (Excluding 26,856 16,200 10,656
Bangkok Metropolis)
North 16,920 10,440 6,480
Northeast 17,712 10,800 6,912
South 13,392 7,920 5,472
Total 79,560 50,040 29,520




Method of Estimation

The survey results were presented separately for 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 75 provinces were classified by region, municipal areas and

non-municipal areas.

Let [ = 1,2,3,..,24 (age - sex group )

k= 1,2,3,.., mhij ('sample block / village )

j = 1,2 (type of local administration )
i = 1,2,3,...,Ah ( 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

. . . .. th
1.1.1  Adjusted estimate of the total number of persons with characteristic X for the & age - sex group, jth area, i

. th .
province, 4 region was based on the formula :

, X1 hijl
thijl = yr—Ylhijl = rlhi“ Ylhijl ....................... (1)
1hijl

where Xihi jl is the ordinary estimate of the total number of persons with characteristic X for the " age -

1h th . ho .
sex group, j area, i province, i region.

y’lhm is the ordinary estimate of the total population for the I age - sex group, jth area, i"

g th g
province, h region.

1hijT is the estimate, based on the population projection of the total population for the I age - sex

1h th . ho .
group, j area, i province, 4 region.

ﬂ Population Projections for Thailand 2000 - 2030, National Economic and Social Development Board, The Tenth National Economic and
Social Development Planning, October 2007.

rlhm is the ratio of the estimate of the total number of persons with characteristic X to the

estimate of the total population for the I age - sex group, jth area, i" province, W region.



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

1 i g Npi
Mhij k=1 Phijk Mhijk

Y X1hijl = Xthikg e @)

where thijkl is the total number of persons with characteristic X for the " age - sex group, K sample

o th th B th o
block / village, j area, i province, /& region.

is the total number of listing households in the K sample block / village, jth area, i"

Npij
province, 7" region.
ik is the total number of sample households in the K" sample block / village, j[h arca, i
province, i region.
Ph ijk is the probability of selection of the K" sample block / village, jm area, i province, n"
region.
m hij is the total number of sample blocks / villages in the j’h area, i province, " region.
Mpjj ..
AF 1 I 1 Npijk
1) Yihijl = T | —— 3)

Mhij k=1 Phijk Nhijk

iik] 18 the total number of the population enumerated for the /' age - sex group, sample
Thijki is the total number of th lati d for the /" K" I

block / village, jth area, i" province, " region.

1.1.2  Adjusted estimate of the total number of persons with characteristic X for the jth area, i" province, n" region

was based on the formula :

24
X1hij = lehijl ....................... @)
=1



1.1.3  Adjusted estimate of the total number of persons with characteristic X for the " age - sex group, i" province,

" region was based on the formula :

2
Xhit = 2 X%hijl (5)
j=1

1.1.4 Adjusted estimate of the total number of persons with characteristic X for the i" province, n" region was

based on the formula :

2 24

14 n n

Xthi = 2 Xhij = 20l e )
j-1 I-1

1.1.5 Adjusted estimate of the total number of persons with characteristic X for the I age - sex group, jlh area, W

region was based on the formula :

n . _ A*I "o
thjl = Z X1h|J| ....................... 7)
i=1
5
Where 4, is the total number of provinces in the n" region and Z A n =76
h=1

1.1.6  Adjusted estimate of the total number of persons with characteristic X for the jth area, " region. was based on

the formula :

Ay 24
th] = lehlj = ZthJI ....................... (8)
i=1 1=1

1.1.7 Adjusted estimate of the total number of persons with characteristic X for the ! age - sex group, n" region was

based on the formula :

A 2
X = 2 Xhi = 2Xpi ©)
i-1 o1

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

Ay 2 24

n 14 14 n

X1n = E X1hil = E thj = E X1hl e (10)
i=1 j=1 =1



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

5
Xqj=2xh an
hot

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

the formula :

5
X1 = > X
h=1

1.1.11 Adjusted estimate of the total number of persons with characteristic X for the whole kingdom was based on the

formula :

5 2 24
14 14 n ”
X1 = Zth = Zle = ZX]J ....................... (13)
h=1 j=1 1=1

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

1.2.1  The estimate variance of Xihijl was

- Y1hijl 1 Mhij
] j 2
V(xpiji ) = Nrh e (14)
il , Lhijkl
Yinijl | Mhij(Mpij =1) oo
where Z1hijkl = XZhijkl — Tanijl Yihijk
, 1 Nhij
X1hijkl = & X1 hijkl
Phijk Nhijk
, 1 Nhij
Y1hijkl = P Y1hijkl
hijk  Mhijk

1.2.2 The estimate variance of Xillihij was

- 24
V(xipij) = 2V(hij ) (15)
=



1.2.3

1.2.4

1.2.5

1.2.6

1.2.7

1.2.8

1.2.9

2.10

The estimate variance of Xillihil was

A 2 .
V(Xipit) = 2V(4hij) (16)
=

The estimate variance of X{hi was

] 2 .
V(xihi) = 2V (xipj) = ZV(th” ..................... (17)
=

The estimate variance of X:[hjl was

- An .
V(xdhi) = 2V(xdpi ) (18)
i1

The estimate variance of X:'I'_h j was

. A .
V(X{hj ) = ZV(X’ihu )= ZV(th” ..................... (19)
i=1

The estimate variance of X:’I’_hl was

\7(XZ’I’.h| ) = ZV(th” )= ZV(th” ..................... (20)
i=1 =1

The estimate variance of XZ’I/.h was

- An . 2 .
V(xih) = 2 V(xini) = 2 V(Xinj) = ZV(thI -------- @1
j=1

i=1
The estimate variance of X{ j Wwas

V(x{j) = ZV(xth ..................... (22)

. . ”n
The estimate variance of X1] was

V(X ) = ZV(le ceeerneenneneene (23)



2.11 The estimate variance of X:’f_ was

- 5 2 . 24 .
V(X{) = D2 V(Xiph) = 2V(Xj) = DV ) (24)
h:l J=1 |=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{hi jI was

V (X4t )
CV( X{hij| ) = ”—IJ x 100% (25)
X1 hijl

1.3.2  The estimate coefficient of variation of X:[hi j was

V (X3hij )
V(Xpij) = Y= x 100% e 26)
X1 hij

1.3.3 The estimate coefficient of variation of Xi'.hil was

VV (X1hi ) R

CV(Xipj ) = ——— x 100% (27)
X1 hil

1.3.4 The estimate coefficient of variation of Xi,.hi was

WD 609,

eV(Xfpi) = g 0% (28)
Thi

1.3.5 The estimate coefficient of variation of X{hjl was

V(X
VV (Xhji ) . 100%

cV(X1hjl ) = g 0% (29)
1hj

1.3.6 The estimate coefficient of variation of Xihj was

W (g )
=Y 8« 100%

cv( x{hj "
1hj



1.3.7 The estimate coefficient of variation of XZII’.hI was

y VWV (Xin ) -

cV(X{p) = ———— x100% (31

"

X1hl

1.3.8 The estimate coefficient of variation of X{h was

\7 X”
—\/(”J.h) x 100% (32)
X

1h

cV(xip) =

1.3.9 The estimate coefficient of variation of X{ j Wwas

\7(X”')
VA 100%

cv(Xxij) = <A (33)
1j

1.3.10 The estimate coefficient of variation of X{] was

,/\7 X1
1) = ﬁx 100 %

cv(xy) = ————x100% o, (34)
X1l
"
1.3.11 The estimate coefficient of variation of x ] was
\7 X”
cV(x]) = —“(”1) x 100% (35)

il

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 jth area, i" province, n" region

was based on the formula :

X2hij = y'2—-Y2hij = r2hij Y2hij ....................... (36)

where X'Zhi j is the ordinary estimate of the total number of characteristic X of household in the jth area,

th - th 0
1 province, h region.



Lnii is the ordinary estimate of the total number of households in the ;" area, i rovince, B
2hij ry J p

region.

2

Yo hﬁ is the estimate, based on the population projection, of the total number of households in the

th th ° th °
j area, i province, & region.

ohi j is the ratio of the estimate of the total number of characteristic X to the estimate of the total

g th th . th .
number of households in the /" area, i province, % region.

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

- o LI T N
b thij — thijk .......................
Mhij e=1Fhijk " hijk

X, hijk is the characteristic X of every sample household in the K" sample block / village, jm area, i
province, n" region.
P

N, ..

o / _ hijk
”) J’ghlj - z yZhl]k ....................... (38)

Mpij g=1Thijk "hijk

Y 2hijk is the total number of the household enumerated in the &” sample block / village, jth area, i

5 th o
province, & region.

2.1.2  Adjusted estimate of the total number of characteristic X of household for the i" province, W region was

based on the formula :

2
Xohi = Zxﬁhij ....................... (39)
i=1

2.1.3 Adjusted estimate of the total number of characteristic X of household for the jth area, W region was based on

the formula :

An
Xhj = 2 %Bhii (40)
&

/_2 Population Projections for Thailand 2000 - 2030, National Economic and Social Development Board, The Tenth National Economic and

Social Development Planning, October 2007.



Adjusted estimate of the total number of characteristic X of household for the i region was based on the

formula :
An 2
Xoh = D %hi = 2 %h e 1)
=1

i=1

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

5
Xé] — ZX'Z'hJ ....................... 42)
h=1

Adjusted estimate of the total number of characteristic X of household for for the whole kingdom was based on

the formula :

5 2

" " "

x2 i Zth - ZXZJ ....................... (43)
h=1I =1

J

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

22.1

The estimate variance of Xﬁhi j was

2

- Yanij 1 i
n J 72
V(Xzhij ) = > 5k e (44)
] / 2hijk
Yonij | Mpij( Mpij 1)y
where Zohijk = X2hijk — T2nhij Y2hijk
R
2hijk X 2hijk
P., n,.
hijk " hijk
N
Y 2hijk Y 2 hijk

Brije Mhijk

2.2.2 The estimate variance of Xﬁhi was

. 2 .
V(xghi) = DV(Bhij) 45)
=1



2.2.3 The estimate variance of Xéhj was
V(Xéhj ) = ZV( X2hlj ..................... (46)

2.2.4 The estimate variance of Xéh was

- An .
V(x3p) = ZV(Xﬁhl) = ZV(XZhj ..................... 47)
i=1

2.2.5 The estimate variance of X§ j Wwas

V(x5j) = ZV(xzm ..................... (48)

"
2.2.6 The estimate variance of x 5 was

2
V(x5) = ZV(X )= DV(X%) (49)
j=1

h=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 Xéhi j was

V (X5pii )
@xloo% ..................... (50)

2h|]

ev( Xéhlj ) =

2.3.2 The estimate coefficient of variation of X'2’hi was

\/ ( 2h|) % 100%

cV(Xohi) = ——— x 100% (51)
2h|
2.3.3 The estimate coefficient of variation of Xéhj was
\/\7( X2hj )
VOB ) = Y= % 100% (52)

2hj

2.3.4 The estimate coefficient of variation of X%h was



’\7 X”
cv(xop ) = # x 100 %
X2h

2.3.5 The estimate coefficient of variation of Xﬁ j was

VA(X” . )
ov(xs )= Y217 1000
2] "
X2j

"
2.3.6 The estimate coefficient of variation of Xx 5 was

~ "
" V(xZ)
ev(x,) == X 100 %

*3
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Table Estimate of coefficient of variation of the total number of persons who used ICT by sex, area and region.

maiaansilnasay msldranianas msldaumasiin msldnsAnisaia

naNane 59N wgl TN 59N wgl TN 59% w8l TN
WQﬁﬁﬁﬂﬂmﬁé/ﬂi 0.45 0.65 0.61 0.60 0.90 0.80 0.24 0.36 0.32
lumnaAuna 0.53 0.75 0.75 0.69 1.02 0.93 0.23 0.32 0.33
UBNLARALNALRN 0.68 1.01 0.92 0.98 1.48 1.29 0.35 0.53 0.47
NTIUNWNNIUAT 1.23 1.74 1.72 1.58 2.43 2.06 0.51 0.71 0.73
NIANANY 0.70 1.01 0.97 0.92 1.35 1.27 0.31 0.44 0.44
Tuamnaua 0.87 1.29 1.17 1.1 1.63 1.52 0.36 0.50 0.52
UANLUALNALIR 1.03 1.48 1.44 1.42 2.10 1.94 0.44 0.63 0.62

AAwTle 0.969 1.438 1.296 1.314 1.983 1.726 0.538 0.811 0.710
TwanwmeAuna 0.831 1.226 1.123 1.017 1.491 1.387 0.444 0.629 0.626
UDNLARNALNR 1.390 2.053 1.870 2.006 3.015 2.644 0.702 1.057 0.927
AAREIURANIALNITE 1.002 1.459 1.371 1.339 1.985 1.808 0.585 0.908 0.750
Tuamnaua 0.847 1.216 1177 1.050 1.505 1.464 0.466 0.698 0.621
UANLUALNALIR 1.330 1.940 1.815 1.895 2.860 2.515 0.722 1.125 0.923

nald 1.01 1.53 1.33 1.44 2.26 1.86 0.58 0.77 0.86
TwanwmeAuna 1.23 1.85 1.63 1.61 2.48 2.06 0.63 0.88 0.90
UDNLARLNALNR 1.42 217 1.85 217 3.51 2.72 0.78 1.02 1.19






