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ABSTRACT

The purpose of this research was to study user’s behavior on Asymmetric Digital
Subscriber Line (ADSL) for VOIP Communication in CAT Telecom Public Company Limited.
This research aims to study ADSL user’s behavior, correlation between personal basic factors and
marketing mix factors and other factors that affected ADSL users’ behavior for VOIP. Sample
selected in this research were 340 people reside in CAT Telecom Public Company Limited.

Results from this study were as follows. Majority of the sample were male, age between
41 - 45 year old, graduated from universities, salary above 40,000, majorities are CAT Telecom’s
personnel and use high speed internet at speed level between 2 Mbps — 3 Mbps by CAT Corporation
for data research purposes. Opinion from sample in consideration on ADSL service capabilities for
VOIP communication has provided an average level of significant. Highest score for VOIP features
were given to connect via VOIP between users all over the world and save money telephone
expenses. Marketing factors that effected user’s decision on VOIP communication usage most were
products respectively, price and Marketing promotion. As for place was considered the last factor
that effected user’s decision on VOIP communication provided an average level of significant. Result
from hypothesis test has provided that Age, echelon and Salary level affected user’s behavior for VOIP
communication with differences at statistic level of significant of 0.05. As for level of Gender,
Education has no difference in term of statistical significant at the level of 0.05. Marketing mix factors
effected user’s behavior for VOIP communication and showed differences in term of statistical

significant at the level of 0.05.
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R=Ro—-Is—Id—Ie-eff + A

UNUA

R = transmission Rating Factor

Ro = the basic signal-to-noise ratio including noise sources

Is = acombination of all impairments simultaneously with voice signal

Id = acombination of all impairments caused by delay

Ie-eff = impairments caused by low bit rate codecs and includes impairment
due to packet losses of random distribution

A = the advantage factor, which allows for compensation of Impairment

factors when there are other advantages of access to the user

- Mean Opinion Score (MOS) ApszAUAMMNFSIFIUszItiuTaonTHIITU

2 . . Y 9 9 an ' I A o
FENRUNTN (Subjective) ﬂ’J‘c’JﬂﬁiﬂﬂzLmui]"lﬂEJ‘V]ﬂE‘T’EJ‘UGHZJ’J‘ﬁﬂ'li’e)&l”lﬂlﬂuizuﬂﬂﬂ”l‘ViLlﬂIﬂEl

E4
v A

ITU $3A00dusius 58131981 MOS Score ag R-Value a1sadagl1d dil
MOS =1 +0.035R + 7 x 10 - 6R(R - 60)(100 - R)

2) AUAMMNTIRUTMS (Service Quality) ABAIMUIAMNINNIAIUNTZUIUNS
Aa A A Y Y a c?/l A A Y a Y t4 v
pazfInssuNNeIvedlums Inusmanamannms Inusnsaleszuuglnsainianiu
a A Y a 9 o o I [ Ao o A 9 VA A
matiansoms InuInsdreninay swiluaiuilszneunddynsieasennuliniene
TrnumsiuSmsdewaneszauanuitane lavesdlduims lunmsou
E4 1]
3) MsfMuAAIFianazuIATgIue1Nes  dmSunuaImded1sides  (Voice
4
Quality) amsnasilldaail

' IS 1 J
seaunumwdsseon 1Aty 2 $29 ldun

| @
- QUMNABINAUN1ID9A18M19 (End-to-End) 150 X1-X4 1Huszdunanin

= <Y 1 1 d! =3 o 1 = 1 d!
ideaningilnssidunisvesgaunudheniia lldglnsaitaremevesgaunindndheriis

- aummdssludiumsdeasiudumesiin (VOIP Section) 30 X2-X3 1Ty

v =

1 Aa d‘i = a 4 9Jq ¥ a
'53ﬂ‘]Jﬂil!ﬂ1Wlﬁﬂﬂuﬁluvluﬂ”liﬁi’)ﬁﬁlﬁﬂdLL‘U‘]J VOIP Iﬂ&l’wmim”ﬁﬂﬂ@‘ﬂﬂimﬂlﬂﬂﬁﬂﬂﬂiﬂﬁ

vorp TaudsdlInusmsiensedyaia luduavnuedalenia (VOIP Gateway)



X1 X2 X3

Yai® Service Provider

@-— .I-'EH-JI'I“'LMN ——gﬂ/l_:: 3

"
Lssr === Media GMW Softswitch
Terminal

i

Vol G
ar [TSP

@ Intermet |‘““ —{ FEINELMN )
= :

X4

Liar
Terminal

MU 2.5 uaaInsUsiugaummdead miuuins VOIP

d' [ Q' a A Y Aa
Ny : !Lu’JﬂNﬂTi’]J'i‘U‘iJEﬂllaglwuﬂﬁzﬁﬂ‘ﬁﬂWWﬂﬁGl‘Vi“UﬁﬂTﬁ VolP

[ [

A = ] Y Y
i$ﬂUﬂﬂ!ﬂWWﬂﬁﬁ@ﬁ'ﬁLﬁENLLiN‘lﬂHJ'L! 2 ﬁgﬂﬂulﬂltﬂ

[
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- Toll Quality f®szaunmmmdssiiiouinumsaunuialosyuy Inssni

E4

A £ A g [ = A
WU (PSTN) mamﬂuizﬂmmmwmmm

- Below_Toll Quality floszaunmamidesndiniszauaummidouuy Toll

Quality uadsogluszanneonsyla

o @ Y Aa o o Y a . . qg.:
ﬂﬁﬂTWL!ﬂ@]’JLL‘]JS?JW]iﬁ”I‘LA’ONENﬁ'IWiUﬂ‘mﬂ”IWﬂ'lS(l‘H‘]Jiﬂﬁ (Service Quality) U

E4
v A

amnsoaglla dail

M5199 2.1 dunlsseaununniasgIudedsd msums 19usms (Service Quality)

Parameters Unit Average
srusaan i audanmdun (Call setup time) < Fundh 5.88
Tyusaan T unnsuinn dausia (Call clearing time) < Juf 8
anuiswanaiunsdfiauda (Call setup error) < % 0.005%
auduatluasfiauda (Call setup failure or Unsuccessful call) = % 18%
Srsansl AnEuuaaT B wansEuun (Disconnect probakility) <% 0.003%
auauvanunmsuinsiauda (Call clear failure) <% 0.05%
adaIn AT AU T8 (System availability) = % 98%
dematuannuduuanTuasSuatutnananifiouaeas (Grade of service) = % 5%
sraza L Us TEuTang (Supply time for initial connection or Service provisioning time) < Ju 6.89
MIRASILEATAaU U AU (Orders completed sefore the date agreed with the customer) =% 92%
Suauarfiadndifignsieau (Fault rate) < % 5%
srtEawinuLa (Mean time to rapair) = 7.4 10.25
FuauaTsuasm iUl aE e luTudald (Fallt repair within 24 hours) = % 87%
FuTuns sunsansdaNnEB anta Ty 2 S (Fault rapair within 72 hours) = U 08%
Fuauateuasnmsu Aol fnmalussusnanfidnies (Fault repair within agreed repair time) = % 95%
Fruoumstiguilawnnalu 30 Funaan e liuiong (Trouble reports within 30 days of activation) < % 1%
ST TS AT A ST U anTE U AR eAne (Number of customer affected by the faults) < % 5%
SnusunTAnilaaein (Repeat Faults) < % 1%
FuaudsanniiafoadaufiAatusdaiutuld TS a s varue (Classifications of the fault) < % 0.5%
szuznaTaadlunsitiuians Call Center AW s Tauwdnay (Operator) < Fundh 44.17
syumaaTamgiunTiiusans Call Center fitFuSmTlauTsuusauiudnTusld (IVR) < Juf 25
ATufismaneruasr TS ualAuAwE g (Billing Error Rate) < % 1%
sruzsrTe U TS TS o (Refund of Deposit) = U 52.5

* = Parameters considered by ETSI EG201 796
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9 Jaisnud)ag 4,000.00 UIN/SIP Account
9 Y <3 A [l 1 @ 9 = =
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va o 09}1 Y ~ 1 £ A ) .
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A 4 . .
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w011y http://www.asteriskdiy.com/
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MIAARDAA1THIU VOIP



amlsdase (Independent Variables) Aoy (Dependent Variable)

Joyanalidauyana
1. e
2. 01y

o a a =]
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3.2 Usz1ns sazIEmsgudiedis
A 9 = 091’ dy A o a o o w

User1nstlFlunisAneiaseall Ao Wilna1w uSEM nan InsauuIAN 3109
uvwy) MUGTAY s duinaulug §1u9u 2,100 AU (@oya o Tud 31 FunAw 2552 910
dhensnernsyana)

MIMMUATUIAAI9819 FIse ldaMruavuindlIed1slase1fogasves
Taro Yamane 1a8fMuUan1uFoiuming 95% anuaatamnasu linu 5% lduuiadieg1
N 340 AU

MIRUINMIVUIAAIDENIUDY Yamane

qa3 n = _ NIl
1+Ne’
N WD WAUNGUAIE
= o =
N wend waulsznnslumsanm

e MW TTAUAINAAIAADOUYBINANAI0E193 08D 0.05 (5%)

UNUAINGAT

n = NI
1+Ne2

n = 2,100
142,100(0.05)"
= 336
fnumunadeduamgas Idvunadedesig 336 au sufu finuisald
YUIARIDGITIUIY 340 AU
M3gqualee19 1935 n15guaI98 19101419 (Simple Random Sampling) Wiina1udl
Toma'lasumsidenisiig fu U51A01na N804 (Unbias) iNemaan (statistic) fianuan 14

1 v 1 = Y A @ 1 a J
%WﬂﬂﬁjllﬂﬂaElNllf’ﬂﬁlﬂaLﬂﬂﬂﬂﬂﬂ']W']ﬁﬂJm@ﬁ (Parameter)
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3. 95, 5990 asmzauysol 210158152 3101A 3N NAFIAINT T
TnsauuInuLAzIAG 0 1BAONTIADS
AMZAAINTTUMAAT UMINONTIN

&%

a J
UNAY



40

@
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24ANITA81UNA 11 lagasaumnea
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VTHN NEAN INTAVUIAN DA (WHI1FU)
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3.4 FBMIRUSIVTINTOYA
< 3 vy oA o A
manussmdeya lddeyaninunasiu aedl
a [ < a 9
341 doyalgugdl (Primary Data) Wlumsinudoyadieitnisdisae Taels

<3 1 @ 1 a Y ' ' .
HYVFBUDIY !ﬂﬂijﬂﬁju%}ﬂya%']ﬂﬂqu@qaﬂ'm Gl%’)%ﬂ13qu@l:]@ﬂ1ﬂllﬂuq’lﬂ (Simple Random
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{ o a 4 IS
mmﬂammwmamnﬂxuuumawmimummﬂmﬁu L“]J“L!ﬂﬂl!

sEAUANNAAITY FIAZUUUIDAG
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ho)

1.00- 1.80

Aadq Y a <Y 9
adanlslumsinngridoya Usznoudie
3.5.4 A13ouaz (Percentage) 19 1umsosuiedoyaina livosdodis
3.5.5 A1300a2 (Percentage) ANUNAY (Mean) HazANUINIUNIATIIY (Standard Deviation)
a @ R a a a ]
15 lumsesureszavilisedulszaunisnsaaia waznganisunslFusnmsoumosiiia
< . 4 a 4 [l
A5G4 (High Speed Internet) IN0N13AAADTOA1THIU VOIP
1 Y =) =} 1 = o Aa Ao I 1
3.5.6 A t-test I lumslsouneununaevesdlsdase dwumilu 2 ngu
1 [ { % a { o [~ 1 4
357 a1 F-test 1 lumsilSeuifiouaunaovesdulsoase Adwumilu 3 nguaiuly

Tagn13 1A T121HANNLTY5IUNMAURYT (One Way Analysis of Variance : ANOVA)
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EINGRLSTENE
~ 9 o 9 A o 9 A @ ]
aoud 1 uaasteyani lvesdaeunuuaenaieninnud luferdudnyus
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NUFUUDINDE
A a 4 @ a g AaA Y a J <
AOUN 2 LAAINIIIAIIEHILAVANNAAHUNTABA VTN HULYBIDUINDS TR
<3 4 a 4 ] U v 1
ANUSIFUNEMIAnAeToa1INIL VOIP taziladediulszaunisnaia

{ a L4 4 a
AoOUN 3 uﬁmwammmiwﬁ%’agagﬁamﬁwﬁumgm

4 . v 4 Y @ &
aoui 1 naasdeyanalivesdnounuuaeumu meniuinlafenudnyaznug1uves
A0e14

M50 4.1 ndassaunaz fesazvesdeyadnyuz dauyANave Ao LUV O UL

Foyarillvesdaesna $uau (au) So0nz
1. WA
B8 186 54.7
N 154 453
2.9
§1n91301) 34 10.0
30-35% 49 14.4
36-407% 83 24.4
41-451 93 274
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A1319N 4.1 (99)

Y o Y ] o Y
Gllﬂiallﬁﬂ’ﬂﬂ‘ll@\i@nﬂﬁﬂﬂ IUIU (AN) I0Y0Y

46 aulal 81 23.8

3. SLAUMIANHI

fnilSwanes 52 15.3
YSyanasviofioum 197 57.9
Yy In 90 26.5
USyuen 1 0.3

4. SEAVUA KU

fnszdn 4 39 11.5
JEAU4-5 87 25.6
JEAU 6 -7 138 40.6
sz 8 'l 76 22.4

4. szeuaela

Hosnd1 10,000 VM 20 5.9
10,001 — 20,000 1N 22 6.5
20,001 — 30,000 1N 59 17.4
30,001 —40,000 1IN 113 33.2
INN 40,000 LN 126 37.1

9
v A

Mndeyalumseh 4.1 wun anbuzdIUYARAUDIRIE19TR Ll

a

o ' ' 1 o a o o
e aredediulugiiure S1un 186 au Andudosaz 54.7 uaznal 1w
a g Y
154 AU AaluIoYaY 45.3
@ 1 [l [ Y 1 A o a  J 9
91g fro819a 1 InailuAle g eI 41 - 453 1471 93 AU AaluTesasy 27.4
A ' 2 o a & 9 4 o
59989NIADDIYTLNIN 36 - 40 T $1uu 83 au Aalludeoay 24.4 01y 46 Vau'ly S1uau 81
a < 9y ' A o a < 9 ° !
Au AluTeeay 23.8 01931319 30-35 1 314U 49 Au AluTeEas 14.4 LALDIYAINI

307 $1191 34 au Aatludeeas 10.0

-—

3 = £ 1 | ) = U a =) A = 1
TEAUNTANEN G]’J’EJEJ”NE‘T’JL!GI,TTﬂJi]']Jﬂ”liﬁﬂHTi‘Hi%ﬂ‘UﬂiﬂJﬂJWliﬁi’f)H/I Uin

25l

]
° a I v A Y a o a o v
TUIU 197U ﬂﬂlﬂuﬁﬂﬂag 57.9 39303U1AD ﬁgﬂllﬂiillufyﬂi‘ﬂ TUIU 90 AU ﬂﬂlﬂu5ﬂﬂﬂ$
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A o

v o 1 a a I a o a
26.5 igﬂﬂﬁ1ﬂ31ﬂﬁmum1ﬂi IUIU 52 AU ﬂmﬂu%’aﬂag 153 Llﬁgﬂﬁi‘gﬂlﬂl@ﬂ UIU 1 AU AN

o

3
iudosaz 0.3
v o ] o I ' ] v o ] o o a g
TEAUAULH U @I'J@Eﬂ\?ﬁ'luﬁlﬁﬂgﬁﬁgﬂU@HLWUQ FEAU 6-7 1IN 138 AU Aadlu
9 A @ o a & 9 Y dgl o
39002 40.6 7990901 A0 SLAV 4 - 5 11U 87 AU AalluTesas 25.6 AL 8 6UU‘JhJ AMUIU
a 3 Y o ' 1Y o a g Y
76 AU AT UTREAY 22.4 LAZAINITTAL 4 NUIU 39 AU AalluTosaz 11.5
[ Y @ 1 1 = 1Y Y 1 A o a
igﬂll':ﬁﬂllﬂ @]'JE]EJ'Nﬁ']uclﬂw,ﬂigﬂ'ﬂ51ﬂllﬂjﬂﬂﬂ”ﬂ 40,000 UIN YATUIUI126 AU AA
I 9 Y ' A o a & Y
Wusesas 37.1 9930391 5181@33147]1\1 30,001 — 40,000 LN YITUIU 113 AU Al usooay
Y ' A o a o v Y '
33.2 i”llelﬂig‘W’ﬂQ 20,001- 30,000 H91UIU 59 AU Aatlusesay 17.4 51811?]53147]1\1 10,001~
o a g ' o
20,000 1T 22 au aadludesay 6.5 tazs1elatieendl 10,000 UM VIN 11U 20

a I
au aatludosaz 5.9

~ "9 [ (] PR a 9)0'.: a a L~
13190 4.2 A1308aL (Percentage) SUENW’J@EJNVIZJ‘W‘E]G]ﬂiillﬂﬁ(lﬁ]f‘ﬂ’lll‘ﬂﬂ5ﬂ15’0um®im$‘]

A5G4 (High Speed Internet) iNoN15AAADADAITHIL VOIP

wnanssums 1 la UM (AW) $ovaz

< A ' A s < .
1. ﬂ’ﬂllli’Jﬁluﬂﬁl“]f’f)llﬁﬂﬂulﬂﬂilu%ﬂ’)'mlﬁ’)ﬁ”ﬁ (ngh

A A 9y Aa
Speed Internet) Amu@enl¥usms

256 Kbps — 1 Mbps 46 13.5
2 Mbps — 3 Mbps 138 40.6
4 Mbps — 6 Mbps 118 34.7
11NN 6 Mbps 38 11.2

Aq ¥ a s 3 .
2. E‘Tﬂ”ILl‘VIGLGN11!’01!&‘1/]’03!1!9]?131%&57]@1@ (ngh Speed

Internet)
aoufishan 96 28.2
flagerdio 211 62.1
go1unsanel/ 15aiseu 10 2.9

a < o
Hudumoeiianaly 23 6.8
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A1319N 4.2 (99)

NgAnssuns 191y U (AN) fovaz

a a J < <3 .
3. A1AUTNs0wNes1InA1152g9 (High  Speed

A A Y a A 1A =]
Internet) 1/]La@ﬂi%ﬂﬁﬂ'ﬁi”ﬂTﬁlﬂf@ﬂJﬁﬂﬂUlﬂﬂﬁlu@

CAT 136 40.0
TOT 74 21.8
TRUE 101 29.7
Lox Info 13 3.8
?}u g 16 4.7

- AIS

-3BB

- Max Net

- Tai'lds gy

o A A Y Aa a J < <
4, ﬂi]ﬁ]EJ‘V]‘VI”ILlLﬂi’]ﬂ(l"]ﬁJSﬂ'liﬂ‘l!ﬂli’]il,uﬁﬂ’l"mﬁ'f]q\i

(High Speed Internet)
1¥lumsisznougsne 22 6.5
Tlsznoumsdnilumsduadmdoya 215 63.2
Iitonnuiuiadiusen 73 215
Filemsfadedomamelunsounss uas iew 30 8.8

9 d‘ 1 a 9 c:/ [} 1 =% d"
nndeyalumsnei 42 wun wganssumsldnldues Aredraliaeil
3 A 1 a s < < A A ]
AN UM NABB NG ITIANII3 1Y (High Speed Internet) Ntaon 1y
a @ 1 1 A 9 < d' [ A
V3M3 aredauIngaenlsanusilunisdoeudeuina 2 Mbps — 3 Mbps NInfiga
o a g o a o
19 138 Ay AntluSosas 40.6 50989U1ABYIA 4 Mbps — 6 Mbps 914U 118 AU Aniilu
o a I~ 1
fovaz 34.7 YUIA 256 Kbps — 1 Mbps 3143 46 AU Aaluieeay 13.5 uazuinnil 6 Mbps
Y A o A I v
Uosnga 111U 38 AU Aalusesas 11.2
Aq ¥ a J < a3 . o 1 1 19 ¢
aounlFnudumesinn15Ig9 (High Speed Internet) A208139871 11y 1%

a J < < A ll o A o a <3| 9 A
aummm@m’nmmqﬂuw@gmﬂamﬂmm 1UIU 211 AU AatluSesay 62.1 39303U1AD
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A o o a g Y Y a I ° a g
aouiiiau $1uau 96 au Aalludesay 28.2 Srudumesianily $1uau 23 au ey
Y o =2 ~ 9 A o a d Y
Souaz 6.8 wazantiumsanyl/ Tsusou dosiga 319 10 au Aadludosas 2.9

a a =] < . § a
AlRUTMIBUMOSITIAAIMS G (High Speed Internet) Mtdaonlduinislunis
A 1 a J @ ' 1 1A Yy a v 9q Y A A o
Wouaedwmesitia deddiulugdenldusmnudliuins CAT uiniiga $1uau 136
a g o a J (3
au Aailufosaz 40.0 509a311A0 TRUE $119u 101 A Aaitludesaz 29.7 TOT $1uau 74
a I 4
au Aausesas 21.8 91 9 1UseneUAIY ASC, BEE Net, Buddy broadband, dtac , Max Net,
g @ o a & ! o
TT&T UAz0 card 310%2 103 $109u 16 au Aalludesas 4.7 1az Lox Info HosNga §1uau
A I
13 au Aaitludosay 3.8
o A a a J < a3 @ 1 1
fadeiaonldusnsoumesiiian1usIge (High Speed Internet) A20819a91
] a J < 4 { o
Tngjldoumesidaionisdsznoumsany lumsduaimdoya winfige S1uau 215 au

g

a J 4 &Y a 1 o a I
Anlusesas 63.2 s99a9MAD MHNeA NN RIAIUAN 9 $11u 73 au Aallufesas 21.5

a [ 4 1Y) 4 o a I~
IHinemsaadedeasneluasouasiuazinon 311U 30 au aaludosas 8.8 uazldlu

a 9 A ° a g Y
ﬂWSﬂizﬂﬂﬂﬁiﬂ%uﬂﬂﬂQﬂ 1UIU 22 AU ﬂﬂlﬂuiﬂﬂﬁ% 6.5
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a ¢ & < A
AUINIIIUANNTNLIITIND

a 1 d‘ \ U 1
MmIfaned@ea15WH VOIP naziladeaiudszaumsnma

{ 1 o o a < ' 1 { —
A15199 4.3 m%’aaax (Percentage) mmmmuimzﬂummmmumm ANNDY (Mean : X)

HagaIeUUUNINTF IV (S.D)

o a I~ Aa
vosszauauaamiulunsléusnis

a < < 4 a ' 4 ]
@utVI@ﬂu@lﬂ’J’lNﬁ’Jq@ (High Speed Internet) Lﬁ@ﬂ?i@ﬂ@ﬂé@ﬁ?iNTH VOIP

NYAnIsNM I ¥ g
a =] <
dumnesitianus1ga

AnnoaaaNIHIY VOIP

SEAUANUAAITU

1IN
nga

(%)

N

(%)

1

NAaN

(%)

v
Hay

(%)

9
1oy
nga

(%)

bl

S.D.

@

Jal
=
ANUN

nole

1 Yo Y a
‘ﬂ"lu;i]ﬂuﬁmﬂﬂi‘]flﬁﬂ?i
a Y
Lﬁﬁn%'lﬂfnﬁsl"lﬂ'lu
Aa < 3 <
aummtu@mmtm’gi
(High speed Internet) Y

VOIP

35

20.6

40.3

25.0

10.6

2.81

0.995

1unans

MUNIINBUMOI A
anuisgatinaautialy
msliusmsasy iy
Net Phone , Video
Conference H30 Web

I
Cam 11udu

7.6

25.3

41.2

19.1

6.8
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