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Effect on Socioeconomic Development

As mentioned in Chapter 2, the most likely scenario in the future development of
Thailand can be summarized from the viewpoint of socipeconomic outlook as follows:

Industrial and regional development will progress in a moderate_.speed. "The Tha_i

economy can expect real average annual GDP growth rate of 8% for the next 20 years.

The government will increase public sector investment t0 7% in 1992 and maintain that

level thereafter. Thc real effective exchange rate will be kept unchanged. -

The telecommunications development is expected to support the following socioeconomic

development as an info-communications infrastructure.

a) Domestic Economic Viewpoint

i)

i)

Development of Industries in the BMR

The BMR will ﬁlorderatcly grow over the three directions discussed .in-

~ Chapter 2.. Some of the planned road / highways are not developed yét. The

BMR still lacks an effective mass transportation network. Basic infrastructure

. will be developed along major roads. Some socioeconomic activities will

diffuse out towards the outer areas from the central business district (CBD).

Moderate improvément in basic infrastructure anro_tjnd Bangkok and medium-
scale regional development efforts in the first ranked cities will be maﬂe.' The
Eastern Seaboard area will moderately:deveiop heavy chemical indusit'rié's}'by' |
utilizing natural gas produced in the Gulf of Siam and labor mtcnswe export
oriented industries. Disparities of growth rates and income levels among
regions and mdusmal sectors will be slightly narrowed '

Development of Agro-lndusties inthe BMR

Agro-industries and labor i mtenswe industries w111 be modcrately devcloped to
explmt the i inexpensive but good quahty labor workers and nchly endowcd
agro-resources.

In this scenario, the completion of the long-term plan and proposed projects will -
partially support to realize the above mentioned socioeconomic growth of the

couniry as the information infrastructure of the society.
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b)  Economic Impact to the Asian Country

Thailand's competitive advantages as an export base for both foreign and domestic
export oriented firms over other ASEAN countries will remain unchanged.

Thailand will make moderate efforts in - _

i)  promoting development of manufacturers of parts and components, and
intermediate industrial materials for export oriented industries,

i) prom.oting development of human resources in the areas of engineers,
| professionals and middle management personﬁels.

The political and economic significance of Thailand will slightly increase as the
gateway to Laos, Kampuchea, and Viet Nam. Thailand will play a leading role for
assisting the economic recoveries of the Indochma countmas Thalland bccomes a
producnon base for what they need for thmr ec0nom1c recoveries. However, the
economic recoveries of these countries will be slow. The Bahts based trading zone
will slowly penetrate into the Indochina countries.

183 *Is'su'es to be Coﬁsidéréd for the Implementation of the Iﬁng-tenn Plan
18 3. 1 Outlook of Prq]ects Impiementanon '

TOT has already decided to ad(')pt a new project ’ifn;)lmﬁen‘tatidn and management scheme, i.e.
Build, Transfer and Operanon (BT O) durmg its seventh ESDP period for its local network and
| facﬂlty expanswn pr()Jcct ini order to fulfill the i increasing telephone demand and eliminate
_ wamng apphcants for the teIephone service. Under this scheme, TOT grants a concession to a
prlvate ﬁrm by lettmg them install two million subscriber fines in the BMA during its seventh
ESDP period. Further more, it is considered that other projects in the kmg- erm plan may be
cariied out by pnvate ﬁrms in the TOT seventh ESDP period.

waever, 'I‘OT should pcrfohn overall mz{nagement of ‘domesiic telécommunications net'\irorks '
_ mcludmg those apcrated by the. private fiems. TOT is expected to carry out network plannmg,-
traffic managcment numbenng plan, szgnalhng systems etc. as the leadmg govcrnment'
entcrprlse in-the telecommunications field. Thcrefore the Study Team expects that these .
prOJccts will be entirely coordinated and managcd by TOT durmg the long-tcnn pIan penod

. Every pian and project need three kinds of resources, i.e. moncy, materialg and man power, to

be controlled and managed efﬁcwntly Flguxc 18. 3.1 shows the long-term plan 1mplementa-
 tion flow. 'Every effort is rcqusred to 1mplement the plan and projects with efficient network
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18.3.2 Financial Capablhty

As menttoned above TOT adopted a B’IO scheme m the seventh TOT ESDP pertod It is
pomted out that one reason for TOT to adopt this method is the limitation of the foreign loan
allocatton for govemmental enterpnses In order to escape from the tight fund availability
Whleh TOT should follow, TOT may consider again to apply BTO schemes in the future
projects as long as TOT operates its business as a state-owned enterprise.

There are already many prtvate telecommumcattons service provxders under the concession
basis i in Thatland who operate mobtle telecommumcattons services such as paging and cellular
mobxle semces satelhte communications serv1ces data communications servtces and vartous
value added servwes (VAN)

Some developed countries have privatized their monopolized state-owned telecomtnltnications
operating entities, and deregulated the market. As the result, the telecommunications market
has become Itberahzed and competitive. Many prtvate operators are competing each otherto -
provxde better and Jess costly services not only in enhanced telecommunteatlons sew;ces field -
but also in long- dtstance and local telephone services.

There is no guarantee for TOT to be able to _maint_ain its position as a state enterprise
monopolizing the domestic telecommunications networks and services in the future.
Therefore, it is essential for TOT to 1mprove its financial capabtltty to compete with the private
operators and provide better quahty and more efflctent services for its customers with
economical - pnces

18.3.3 COnsﬁ'uc'tion and Installati_on Capacity |

In'the long— erm plan perlod TOT is requtred to install- the largest number of subscriber tele-
phone lines dunng the Phase-l The seventh ’{OT ESDP expansmn projects wﬂ[ be carried out
~with a BTO scheme to meet the_ demand for telephone: approximately two (2) million
" subscriber lines for the BMA and one (1) million for the provincial area.” For the efficient and
_smooth implementation of the long;tert'n .p]an and its large-scale installation. projects, the
following.constmcﬁon-and installation p_oIic'tes_ should be considered.

1) - Active appliance of new technologies and techniques for construction and installation is -

necessary. to cany out the mass mstallatlon work in order to save construction period and
investment cost
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2)

3)

4

5)

Normalization and levelling of construction and installation work volume are important to
keep the work force in a constant levcl and improve their capablhty Normalization and

levelling are also necessary to impxovc product1v1ty of telecommumcatlons cqulpment '
'manufacturers and shorten a procurement. period. Local productton is one of the effective

measures to procurc ncccssary mt.teuals economically w1th a stable level of qualny and
quantity.

Total project management is necessary for TOT in order to assure smooth and efficient

construction work for sw1tchmg systemis, transmission systems outside plant and cwﬂ
engmeeﬁng. The key function of the total project managemcnt is -to_ find out any
difficulty on construction, fo recover any delay and bottleneck of construction, and to
complete construction and installation as soon as possible' and as economically as

possible.

An appropnatc contract ‘price is mdlspensabie for contractors to constantly maintain

' technicians and workers who havc efficient abilities and to improve their techmcai level.
Superwsory work, instruction manual, acceptance test and procedurc, and’ reportmg '

should be more simple and accuratc It is necessary to check contractors” technical level,

construction capacity, and management capability. It is also important to lead them to the
 proper level of these capacity and capability with continuous orders.

Various permission and approval 'prc')ccdufés should be simplified so that the rt:quii'cd |
period should become shorter.’ Not only the approval procedures but also the approval
organization structure should become simple. '

18.3.4 Follow-up _of the Project Implementation (OperéﬁOn & Maintenange)

1)

~ Operation & Maintenance Systems"and Stnictizre

In this study, the Study Team proposed the estabhshment of an integrated network

managemcnt system in the switching and transmission section and a reinforcement of the
outside plant maintenance center (OPMC) The both are planned to be established in thc '
Phase-1. If they start working, the maintenance and operation of telecommumcanons
networks and facilities is. expected to improve their performance and increase their

'efﬁcmncy
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2)  Human Resources Management and Development

The human resources need to play. more important roles. as the telecommunications -
networks and facilities expand, telecommunications services grow, and the telecommuni-
cations techniology changes. The advanced telecommunications networks and systems
can not function well without adequate human resources and its management system.

The human tesources development is required not only for implementing the long-term
plan and projects but also for following up the plan. Both human resources management
and human resources development are key factors for the successful implementation of
the long-term plan. The former-includes skill management and manpower mahagement
and the later includes technical and management training and education. TOT should
promote the human resources management and education during the long-term plan
period.

18.3.5 Consideration on Project Implementation

The proposed projects' can be classified into a few technical and administrative fields.
For implementation of these projects, the following policies should be taken into considera-

tion.

1)  Effective Implementation

Telecommunications services and networks should’bb expanded efficiently from the
“viewpoints of rendering better services and also effective investment.

For this reason, projects aiming at the same purpose in the same area should be

coordinated to be carried out in the same period. For example, implementation period of

a SWitching facility expansion project and an outside plant facility expansion project
should be adjusted o the same time as much as possible. '

Both expansion projects and rehabilitation project's should be well coordinated to avoid
duplicated construction works and save construction period and investment costs. -

As deséﬁbé_d' in Chapter 9 and Chapter 17, the."Study Teém_put the priority on the

~ proposed projects; and put a ranking on the Study Area for implementing the projects
efficiently. . '
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2)

Coordination with National Development Policies

Reinforcement of telecommunications services in appropriate time will bring a great
impact for sound development of each socioeconomic sectors. Therefore, implementa-

“tion of the projects should be carried out not dnly in the developed areas but also the

developing areas in accordance with the National Economic and Social Development
Plan. '

18- 14
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MINUTES OF THE MEETINGS

o
INCEPTION REPORT
FOR
A STUDY

oN

REGIONAL DEVELOPMENT PLAN.
. FOR

TELECOMMUNICATIONS NETWORK
-~ IN

- THE BANGKOK METROPOLITAN AREA

: N

THE KINGDOM OF THAILAND

The meetings were held on 19th and 22nd of July 1991 between Televhone
JICA Study Team (hereinafter referred to as “the Team”) on the
Enceptiqn Report (hereinafter referred to as “the Report”) for a Study

on Regional Development Plan for Telecommunications NetworX in the

referred to as “the Study”). The attendants of the mestings are shown

in Anhex—l{
1. The Team explained the Réport‘ahd TOT &ccepted the Report.
2.-  Through the meetings, the following items have been agreed on

between the both sides.

(1) ° TOT propesed to provide the Team with counterpart groups for each

section and the Team accepted it.



s
]
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(2)

(4)

—
(=1
et
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TOT explained that countefparts would be selected from Corporate
Planning Office, Operation Department, Engineering Department,

Human Resources Department, and Financial Department.

For the purpose of mutual cooperation between TOT and the Team,
and smooth execution of the Study, TOT counterpart groups and the
Team members will have group meetings regularly once a week. All
the counterpart members will have progress meetings reqularly

once a month.

In the process of the Study, the Team will work in close
cooperation with TOT counterparts and will make efforts to
transfer technology through the meetings and discussions of the

Study and the counterpart on-the-job-training in Japan.

TOT requested the Team to consider new technologies such as
Subscriber Optical Fiber Network, Asynchronous Transfer Mode
{ATi{}, Synchronous Digital Hierarchy (SDH), to make the long-term

plan and the Team accepted it.

The Team requested TOT to provide necessary data and information
in particular regarding the 7th EDP project. TOT tries to
collect necessary data and information cpnéerned the Study for

the Team from the other organizations concerned.

It was confirmed that JICA would accept dne'(l} counter@arf for
on-the~job~training in Japan in the Japanége,fiséal ﬁear 1991 and
that TOT would make necessary procedure. TOT wiched to send more
counterparts for onntheéjob?traiﬂing-tb.Japﬁh‘in the next
Japanese fiscal year 1992. The Team promised to convey the wish

to the Japanese organizations concerned.

N
N
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ATTENDANTS - LIST
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10.

11.

14

Mr. Sanan PHIROMSWAD
Mr. Deacha MONGKOLRAT
Mr. Chakree SURPRAWONG

Hr. Sawat CHAIVEN

Mr. Amnuay THONGDEETARE
Ms. Vilaiporn BOONYASURAKUL
Wiss Yupa LEEWONGCHAROEN
Mr. Seree CHINTARATANA

Mr. Suvat NAKAPUNCHAI

Ms. Jintana PRASERTSOM
Capt. Akom XRACHANGHOL

Hr. Kamrén TEINTHONGDEE

Mr. Pichet LEEPITAKWATANA

Mise Atchada RUAMMAHASAP

July 19th, 1591

Director of Corporate Planning
Office

Head of Corporate Planning Process

Sector, Corporate Planning Office

Counterpart Team leader,

Corporate Planning Office

Development Pianning and Econcmy,
Corperate Planning Qffice

ditto |

ditto

ditto

Switching System,
Corporate Planning Office [
ditto o

Transmission System,
Corporate Planning Office
ditto '

Outside Plant and O&,
Corporate Planning Office

.ditco

Demand Forecast, -

Corporate Planning oiffice



15.

1e.

Mr

Miss Chothip SUTHONTHUNYAKORN

Miss Somsri NGOWROONGRUENG

. Suwit TREJAREONWIWAT

Mizs Chanida S TIRAT

12,
19. Miss. Chadaporn KUNUDOM

20. Ms. Valaikul SATTHARPHORN

21. Hiss.Ratree MALAISIRIRAT

22. ﬁg. Kanungnid RATTANASIREEWONG
JICA Experts

23, Mr. Tgshihi;o YIGUCHI

24. MUr. Masaaki KOTA

25, Mr. Sunao NANGU

Stugv Team
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29.

(e,

Mr.

Hr

Mr.
Mr:

Satoshi AKAIKE

. Katsumi MURAKAMI
Hiroshi NAKAI
Hiroyuki KANO

Japanese Advisqrv Coggittge

20. Mr. Osamu KOYAMA

o

New Services,
Corporate Planning office
dittoe

Marketing Research,
Corporate Planning office

Financial and Economic Analvses,
Corporate Planning office
ditto

Human Resources,
Corporate Planning office
ditto '
ditto

Engineering Department
Telecommunication Network
Departmert

Subscriber Services Department

Leader of JICA Study Team (NTTI)
Member (NTTI) '

ditto

ditto

Chairman (MPT}



31. Mr. Kiyoshi KONO

JICA

32. Mr. Noriki ASAHI

Member (MPT)

JICA Head Office



ATTENDANTS  LIST

3
-

|

—

(&%)

f1=%

19.
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Mr. Sanan PHIROMSWAD
Mr. Deacha MONGKOLRAT

Mr. Chakres SUBPRAWONG

_ Mr. Savat CHAIYEN

Mr. seree CHINTARATANA
Ms. Jintaéa PRASER?SOH
}z. Kamzon TEINTHONGDEE
Mi;s Atéhada RgAHﬁ%ﬂéSAP-

Mr. Suwit TREJAREONWIWAT

Miss Somsri NGOWROONGRUENG

July 22nd, 1991

Director of Corporate Planning

Office

Head of Coporate Plahning Process

Sector, Corporate Planning Office

Counterpart Team leader,

Corporate Planning Office

Development Planning and Economy,

Corporate Planning Office

Switching System,
Corporate Planning Office

Transmission System,
Corporate'Planning Office

Outside Plant and O8M,

Corporate Planning Office

Demand Forgbast,

Corporate Planning office

New Services,
Corporate Planning office

Marketing Research,

Corporate Planning ofLfice



1. Miss Chanida SUKHAVIRAJ
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Ms. Valaikul SATTHARPHORN

JICA FEvparts

153. Mr. Toshihiro HIGUCHI

Oy 1
ctudy Tsam

14 Hrf Satoshi AKATKE
15 Mr. Katsumi MURAKAMI
15, Mr. Hiroshi NAKAT

- 17, Mr. Hiroyuki KANQ
Japanese Advisory Commiftee
18, Mr. Osamu KOYAMA
19. HMr. Kiyoshi KONO
JICA
20. Mr. Noriki ASAHI
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Financial and Economic Analyses,

Corporate Planning office

Human Resources,

Corporate Planning office

Engineering Department

Leader of JICA Study Team (NTTI)
Hember (NTTI)
ditto

ditto

Chairman (MPT)
Member (MPT)

JICA Head Office
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* MINUTES OF THE MEETINGS
N
INTERIN REPORT
s FOR
A STUDY ON HEGIONAL DEVELOPMENT PLAN
FOR
TELECOMMUNICATIONS NETWORK
~IN
THE BANGKOK METROPOLITAN AREA
COIN
THE KINGDOM OF THATLAND

The mestings were held on 20th and 2ist of January 1992 between
Telephone Organization of Thailand, (hereinafter referred to as “TOT” )
and the JICA Studv Team thérﬁlnaxtpr referred to as “the Team”) on the
Interim Report {hereinafter referred to as “the Report”) for a Study on

Regl al De*e;oyment Plan for Telecommunications Network in the Bangkok

hl‘

LzouOthan Area in the Kingdom of_Ihalland (hereinafter referred to
as “the Study”) - '

Thes attendants of the meetings are shown in Annex.

1 Mr Sanpan PWIPHMQWAD D1r°cfor nf Corporate P1an1r Office of TOT,

prezzed his gratitude to the Team members for their study, and
HE. Osamu Koyama, Chairmah of Japanese Advisory Committee and

" hr. Satoshi AKAIKE, Leader of the Team. appreciated the close

naeperaticn of TOT countarparts.

2.  The Team made a presentatlon of the Report and TOT accepted the

- B“ﬁ”‘l‘t
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Through the meetings, the followings have been agreed on between

the both side.

Regarding the Report:

1)

[\
—

3)

TOT pointed out that the demand forecasts for paging services
and mobile telephone services should be reviewed again and the

Team accepted to review the forecasts.

TOT and the Team confirmed that TOT will send commehts and
questions if any regarding the Report by the middle of

.February 1992 and the Team will clarify and take them into

consideration in the Draft Final Report.

TOT pointed out that the concept of the operation right to the

private firm should be changed to collaborating of work and

investment with the private firm.

Regarding the Feasibility Study:

Ly

TOT and the Team confirmed that the title of the Feasibility

" Study to be conducted in the next phase of the Study is

changed from “Replacement of Deteriorated Facilities” to
“Implementation Plan to Upgrade the Telecommunications

Services Quality”.

. TOT and the Team contlrmpd that the fea51b111ty study W111

focus on the follow1ng objectlves
a) Improvement of Fault Ratio,
b) Improvement of Call Completion Ratio.

The Team will study the following measures which are related

directly to the above mentioned objectives:
'

‘a) Replacement of deteriorated facilities,

b) HMaintenance managempnt standards,.
) Installation and conmstruction methods .

- R e
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Bangkok, Januarv 2lst, 1992
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hr Sanan - Pnlromswad - Wr. Satoshi Akaike

Divector of Cnrnorate Plannlna ' Leader of the JICA Study Team
Office, '

Telephone Organization of Thailand

? /\/ a0

Hr. Osamu Koyafma

Chairman of

Japanese Advisory Committes
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Annex -~ 1

QT
Hame Duty in Charge - Department
Mr Sanan Phiromswad Diractor: of Office of Corporate
' Corporate Planning TOT Planning

C Office

HMr. Deacha Mongkolrat Head of Process Sector of ditto

CPO : S
Mr. Apichat Indralagshana Acting Head of Corporate ditto
Planning Policy
Mr. Chakree Subpravong Leader of the Counterpart ditto
: Team of TOT :
Mr Sawat Chaiyen . Development Planning, ditto
' Economy

Mr. Amnuay Thongdeetare ‘ditto ditto

Ms. Vilaiporn Boonyasurakul ditto ditte

Mz..Issra Fongsrun ' ditto ditto

Mr Suwat Nacapunchai Switching System ditto

HMs. Jintana Prasertsom Transmission System ditto

Mas. Akc Erachangmol ditto dittc

Mr. Kamron Teinthongdee Outside Plant and O8M ditto

Mr. Pichet Leepitakwatanha ditto ditto

M~ Tinnakorn Itzrangkul Na Telecommunications Network, ditte

aAyuthaya Traffic Forecast '

My CSomuchai Viemlktancnt ditto ditto

Ms Atchada Ruammahasap Demand Forecast ditto

Hr. Taksin Hengtrakul ditto ‘ditto

Mr . Cfuwir Tracharosnvivwat New Services ditto
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Name Duty in Charge Department
Ms. Chothip _ ditto Corporate
Suthonthunyakern Planning
: - Office
Mi. Prateep Thirati Marketing Research ditto
M=. Semsri Ngowroongrueng ditto ditto
Hr. Chanatip Vijakkhana  ditto ditto
Kz Apinya Klinfung Marketing Research ditto
Ms. Chanida Sukhaviraj ~ Financial and Economic ditto
: ' Analysis
Ms Chadaporn Kunudom ditto ' ditto
Ms. Yupa Leewongcharoen ditto ditto
Ms. Valaikul Sattharphorn Human Resources ditto
Ms. Ratree Malasirirat ditto ditto
Ms. Kanungnid _ ditto ditte
Rattanasereewong S
Mr. Nimit Wattanutchariya  Switching System ~ Bureau of
: . : Enginsering &
_ Project
Mr. Prasert Manpiboon ditto Bureau of
- S : Operation
M. Charcen Wilaihong Transmission System Bureau of
Qperation
Mr. Sorrasak Sookthai Traffic Forecast Bureau of
' ' Enginesring &
Project
Me . Wannpaporn Lilahajiva Financial Bursau of
' ' General
Affaires
tis. Sanipeng Hongspanij Human Resources ditte

-

M.

Jivo mxpert’ .

Toshihiko Higuchi

‘Engiheering Department, TOT

Annex - 2

‘ﬁéf‘éf//ZI\



A-1.14

Jaranese Adviscorv Committee

Mr. Osamu Kovama  Chairman Senior Advisor for International
' (New Service) Cooperation, Communications Policy
Bureau, Ministry of Posts and
Telecommnications (MPT)

Mr. Kivoshi Kone  Member ' Assistant Director,
{Network Teleccomunications Systems
Planning) Qivision, Telecomminications

: Bureau, MPT : .

Mr. Nozomu Geda Member Infoncommunlcatlonq Devplopmen;
{Switching Specialist, Institute for
System International Conperation, Japan
Planning} International Cooperation agency

(JICA)

The JICA Study Team

Mr. Satoshi Akaike Leader of JICA Study Team, NIT Interpational
Corporation {(NTTI)

Mr. Katumi Murakami Assistant Team Leader !jTranSmission System
' Planning (NTTI)

Mr. Kiyosni Mushu Network Planning (HTITI)

Mr . Hiroyuki Kano Financial and Econowic Analysis (NTTI}

1A

Hr. Haruhike Yoshida JICA Head Office

Annex - 3 o b//HiéégZZ{ ' <;F\f



A-1-15

_ ATTENDANTS LIST OF THE MEETING on January 21, 1992

Annex - 4

107
Name Doty in Charge Department
Mr. Sanan Phiromswad Director of Office of Corporate
Corporate Planning TOT Planning
Office
‘Mr. Deacha Mongkolrat Head of Process Secter of  ditto
' ; CPO
Mr. Chékree_Subprawcng ‘Leader of the Counterpart — ditto
o Tean of TCT
Mr. Sawat Chaiyen Development P;annlnﬂ, ditte
' ~ Eeonowy -
Mr. Amnuay'Thongdeetare ditto ditto
Ms. Vilaiporn Boonvasurakul ditto ditto
Mr. Suwat Nacapynchai Switching System ditto
‘Mz. Jintana Prasertsom . Transmission System ditto
¥r. Kamron Teinthongdee Outside Plant and o8 “ditto
Mr. Pichet Leepitakwatana ditto ditto
Mr. Tinnakorn Itsrangkhl_Na ‘Telgcommunications Network, ditto
Ayuthaya Traffic Forecast
Mr. Somuchai Vicmuktanont = ditto ditto
Mr. Suwit Trechatoenviwat =~ New Seérvices ditto
s Cuut..}'u_p . ditto ditto
o -Sufhonfhunvakorn o _
Mri. Plateep Tnlratl “Harketing Research ditto
Me: Someri Ngowroongrueng ditto’ - ditto
Mr. Chanatip Vitakkhana ditto ditta
= Chaﬁida'Sukha#iraj_ Financial and Eccnomic ditto
' - Analysis
"Hs.'Chadaporn Hurudom - “ditto ditto
ﬁs.'Yupa Leewongcharoen d;tto ditte
Mz 'ialkui battnarnnorn '-Human Resources ditto
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Mame : Duty in Charge ' Department
Hs. Ratree Malasirirat Human Resources Corporate
Planning
Ofiice
Ms. Kanungnid ditto ditto
Rattanasereswong _
Mr. Wimit Wattanutchariya Switching System : ~ Bureau of
- Engineering &
Project
Mr. Prasert Manpibcon ditto - . Bureau of
Operation
Mr. Thawisak Kittijarurak Transmission System .. Bureau of
' o : Engineering &
Project Y
Mr. Sorrasak Sookthai " Traffic Forecast ditto
Mr. Toshihiko Higuchi Engineering Departmeht, 0T

Jananese Advisorvy Committes

Mr. Csamu Koyama  Chairman Senior Advisor for International-
(Mew Service) Cooperation, Communications Policy
: Bureau, Ministry of Posts and

Telecommunications (MPT) . - o
_ _ ! e . (Y
Mr. Kivosnl Keno  Hember - Assistant Director,
{Network Teleccomsnications Sy:tema
Planning) _ Division, Telecommunlcatlons
Bureau MPT :
fir . Nozomu Goda Member Info-communications Developmpnt
{(Sw#itching Specialist, Institute for
Svstem International Cooperation, Japan
Planning) . Intermational Cooperatlon Agenc{
: : !JICA)
The JICs Study Team
Mr . Sateshi Akaibe Leader of JICA Study_Téam, NTT'IhﬁeraatirraT

Cerporation (NTTI)

Annex - 9 - & _




4.
L »v'}
Ry

Mr Farumil Murakami

Mr. Kivoshi Hushu

- Mr. Hiroyuki Kano

JICA

f1-. Haruvhiko Yoshida

Agegisrant Team Leader / Tranemiszion Svyestem
Planning (NTTI)

Network Planning (NTTI)

" Financial and Economic Analysis (NTTI)

JICA Head Office
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MINUTES OF THE MEETINGS
~oN |
DRAFT FINAL REPORT
FOR |
A STUDY ON REGIONAL DEVELOPMENT PLAN
FOR
TELECOMMUNICATIONS NETWORK
IN
THE BANGKOK METROPOLITAN AREA

IN

THE KINGDOM OF THAILAND

The meetings were held on 11th, 13th and 14th of = August, 1992 .

between Telephone Organization of Thailand (hereinafter referred
to.'as "TOT") and the JICA Study Team (hereinafter.referred to  as
"the Team") on the Draft Final Report (hereinafter referred to as
"the Report”) for a Study on.Regional_Development '?lan'-for
Telecommunications Network in the Banékok Metropoiitan Area in the

Kingdom of Thailand (liereinafter referred to as “the Study"}.

The attendants of the meetings are shown in Annex.
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1.

Mr. Sanan PHIROMSWAD, Director of Corporate Planning Office of

TO0T, expressed his gratitude to the Team members for their study,

3.

1)

2}

and Mr. Kaoru SUZUKI, Chairman of Japanese Advisory Committee and
Mr. Satoshi ARAIKE, Leader of the Team, appreciated the close

cooperation of TOT counterparts.

. The Team made a presentation_of the Report and TOT . accepted

the Report.

'Through ~the meetings, the followings have been agreed

betwéen the both sides.

TOT pointed out that in the measures for the faulty public
telephones, it should be considered not oniy by way of the
replacement biut also by way from the viewpoint of the

effective usage of the existing'féCility." '

The Team accepted to add necessary measures for it in the Final

Repori.

T0T pointed'out'that the replaceﬁént of XB switches with SPC

_switchés.should-bé considered further from the availability of

maintenan¢e'parts of XB switches in the future.

The Team replicd_to‘add necessary comments on this matter in the

. Final Report.
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3} TOT pointed out the cost for the replacement of XB  switches

with SPC switches seemed to be underestimated. The Teanm replied

to reestimate it again for the Final'Report.

TOT and the Team confirmed that TOT will send comments and

questions, if any, regarding the Report by

15th of September, 1992.

. The Team will clarify comments and questions and, if necessary, take

them into consideration in the Final Report.

Bangkok  17th August, 1992

Mr.Sanan PHIROMSWAD

Director of Corporate Planning Office,

Telephone Ofganization of Thailand{

S ARk
Mr.Satoshi AKAIKE

Leader of the JICA

Study Team ' {_

PR T -

Mr.Raoru SUZUKI

" Chairman of .

Japanese Advisory Committee

)
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Anpex
ATTENDANTS - LIST OF THE MEETINGS
on August 11, 1992
" Name Duty in Charge Department
TOT
Mr.Deacha MONGROLRAT Head of Process Sector of

Corporate Planning 0ffice (CPO)

Mr.Chakree SUBPRAWONG  Leader of the Counterparf CPO

{”; : 3 Team of TOT-

_. Mr.Seree CHINTARATANA Switching System : ) CPO“
Mr.Suwat NAKHAPHANCHAI  ditto o -cpo.g
Ms.Jintana PRASERTSON Transmission System CPO-
Maj.Agkbm KEACHANGMOL ditto - CPO.
Mr.Kamron TEINTHONGDEE Outside Plant and Q&M - CPO
Ms.Chothip SUTHONTHUNYAKORN ditto g \ CPO
'Mr;Picﬁet LEEpiTAHWATANA ditto : CPO

Mr.Somchai VICMURTANON Telecommunications Network CPO

“and Traffic

j} , Ms.bhaniaa SUKHAVIRAJ Financial ang Economic cpo
_ ' Analyses |

" Ms.Yupa LEEWONGCHAROEN ditto o - R0

Ms.Chadaporn KURUDOM - ditto . - CPO

'Ms.Atghada.RUAMHAHASAP-_'Demand Forecasﬁ CPQ

Mr.Amnuay THONGDEETARE Development Planning, CPO

" Econony

AR



Mr.Nimit WATTANUTCHARIYA Switching System

Mr.Chavalit JIARANUCHART ditto
Mr.Charoen WILAXHONG Transmissiop Systenm

Mr.Thawisak KITTIJARURAK ditto

.Mr.Schhai.NAKPLUANG - Telecom Network and

|  Traffic
Mr.Pattharin PATTHARASIKARIN = ditto
Mr.Scrrasak SOOKTHAI ‘Traffic Forecast
Mr.Amrdoﬁg HEEBTAMAI Qutside Plant'aﬁd_O&M
Mr.Sopchoke SOMCHAIWONG - ditto
Mr.Surasak PUTNONVIT ditto

Mr.Subphong THANTARAKON Q&M

Mr.Sinchai KAMOLRUNGSRIPORN = Network & Traffic

Ms.Sanipong HONGSPANIJ  O&M
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Bureau of Engineering

and Project

.ditto

Bureau of Operation
Bureau Engineering
and Project

ditto

ditto R
ditto

Bureau of Operation

‘ditto -

ditto. -

ditto
‘dittot

. Bureau of General

affairs.
Ms.Wannaporn LILAHAJIVA Financial aﬁd Economic ~ditto
Analyses '
The JiCA Study Teanm
Mr.Satoshi AKATKE - Leader of JICA Study Tean,

‘NTT International Cdrpo:ation_(NTTI)

Mr.Kivoshi MUSHU - Network Planning (NTTI).
Mr.Tomoyoshi ASO Outside ?lant Systems Plamning (NTTI)
Mr.Hiroyuki KANO .Financial-and=$conomic Analysié :

] (NTTI) |

~
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ATTENDANTS LIST OF THE MEETINGS

on August 13, 1992

Name

- Duty in Charge
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Department

TOT

Mr.Chakree SUBPRAWONG
Mr.Arkom KRACHANGMOL

Ms.Atchada RUAMMAHASAP

- Ms.Yupa LEEWONGCHAROEN

‘Mr.Kiyoshi KONO

-Thé JICA'Study_Team

Mr;Satbshi'axAIKE

‘Mr.Kiyoshi MUSHU

Mr.fomoydshi-ASO

Member

Counterpart Team Leader
Transmission System
Demand Forecast

Financial and Econonmic

CPO
CPO
CPO

CPO

Mr.Somchai NAKPLUANG Traffic NCOM Center
- Mr.Charoen WILAIHONG  Transmission System BMTC
Japanese Advisory Committee
Mr.Kaoru SUZUKI Chairman Senior Advisorrfor International

Cooperation, Communications Policy

Bureau, Ministry of

Posts and

Telecommunications {MPT)

Assistaht_Director,

Telecommunication

Systems Division, Telecommunications

Bureau, MPT

Leader of JICA'Study‘Team,

NTT International Corporation

(NTTI)

Network Planning (NTTI)

OutSide'Plént Systems Planning (NTTI)



- Mr.Hirovuki KANO

JICA

Mr.Motoi MURAOKA

Financial and Economic Analysis

{NTT1)

“JICA Head Office
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ATTERDAKTS LIST OF THE MEETINGS

on August 14, 1992

~Name

Duty in Charge

TOT
Dr.Paiboon LIMPAPHAYOM
Mr.Kiat SIRIBHARP
- Mr.Swat SRIKHAM
Mr.Jumpone HERABAT
br.Sanan PHIROMSHAD

Other Executives

Japanese Advisory Committee

Mr.Kaoru SUZUKI  Chairman

Mr.Kiyoshi KONO - Member

Managing Director

Députy Managing Director of Bureau of
GeneralIAffairs

Deputy Ménaging Director of Bureau of
Operations

Deputy Managing Director of Bureau of
Engineering and Project

Director of Corporate Planning Office

‘Senior Advisor for International

" Cooperation, Communications Policy

Burean, Ministry of Posts and
Telecommunicatidns {MPT}
AssistantzDirector, Teleconmunication
Systems Division, Telecommunications

Bureau, MPT
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The JICA Study Team
Mr.Satoshi AKAIKE Leader of JICA Study Team,
NTT International Corporation

(NTTI)

Mr.Kiyoshi MUSHU ' Network Planning (NTTI)
Mr.Tomovoshi ASO Outside Plant Systenms Planning
(NTTI)
Mr.Hiroyuki KANO Financial and Economic Analysis _(ﬁ*
(NTTI)
JICA
Mr.Motoi MURAOKA JICA Head Office -

{ﬁ}
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6.3 Present State of Qutside Plant Facilities
6.3.6 Characteristics of the Local Cables

Figufc 6.3.6-1 to 6.3.641:4 show the characteristics of the existing local cables of TOT. These
figures are made according to the Progress Report of Investigation on Local Cable Network
for ISDN.
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Figure 6.3.6-2 Cumﬁlative percentage of the Subscriber Loop Length in BMA
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Figure 6.3.6-3 Distribution of the Subscriber Loop Resistance in BMA
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Figure 6.3.6-4 Cumulative percentage of the Subscriber Loop Resistance in BMA
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- Figure 6.3.6-6  Cumulative percentage of the Subscriber Line Loss at 80kHz in BMA
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Figure 6,3.6-7 Distribution of the Subscriber Line Loss at 160kHz in BMA
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Figure 6.3.6-8 ; Cﬁmulative_p'ercémagé' of the Subscriber Line Loss at 160kHz in BMA

AS6-3



No. of samples
200

H Total No. of
150 Samples = 208
100 £
50
0% LI o s e e e e e B e e e e e T Y
0.50 075 . L0 125 1.50

Figure 6.3.6-9 Distribution of the Induced AC Yoltage on the Local Cables in BMA
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Figure 6.3.6-10 Cumulative percentage of the Induced AC Voltage on the'Lo'(_:al Cables in
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Figure 6.3.6-13  Conductor Combination of the Local Cables in BMA
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7.4 TOT TELEPHONE' SERVICE RATES as of FY 1991

7 4:1 Subscrxbcr and Public Te]ephone Service

1) Instaliauon Charges

Type of Ins!a!lauon

Charge -

[&)) -In case TOT shall provide (he installation with station protector and station wiring 3,700 Baht

(2>  Incase subscriber shall provide and install the siation protecior and handie the station | 3,350 Baht

wiring

Note: The cable length should not be more than 300 meters, 350 Baht is charged per 50 meters of additional

cable length used. There is no charge if the additional cable is length less than 25 meters,

2)  Customer Deposit

A secumy deposit of 3,000 Baht for a general telephone ing will be refunded to the user upon

his termination of the service, if no telephonc bill is left unpaid.

3) - Subscription Cha:ge (Monthly Charge)

'A-general telephone of antomatic type 50 Baht
A push button tclephone of automatic type 100 Baht
4) LocalCallCharge - 3.00 Baht pereach call
5)  Long Distance Call Charge (Trunk Call Charge)
_ : ) : Baht / minute
Between Provinces Day Time Late Evening | ~ Night Time
within the Samc¢ Area Code oV T00~18:00 | 18:00 ~22:00 | - 22:00 ~ 07:00
, 0-50Km - _ 1 30 1.5 . LD
5.0 1 60 30|20
101- Qeer 190 45 130




5)  Long Distance Call Charge (Trunk Call Charge) (Continued)
, Baht / minute -
Between Provinces Day Time Late Evening | Night Time
with Different Arca Code ' T:00~18:00 18:00~22:00 22:00-07:00
{-50Km 3.0 1.5 1.0
51 - 100 " 6.0 3.0 20
101 - 200 9.0 435 30
201 - 350 12.0 - 8.0 4.0
351 - 500 15.0 7.5 5.0
501 - Qver, ‘ J18.0 " 9.0 60
6)  Public Telephone
a)  Local Call' 1 Baht/3 minutes
b)  Trunk Call
o L Baht / minute
. Day Time Latc Evening | . Night Time
Distance (km) ' 7:00~18:00 18:00~22:00 22:00~07:00
0-50 3.0 1.5 1.00
51-100 6.0 3.0 2.00
101 - 200 8.0 4.0 2.67
261 - 330 ‘ o 12.0 6.0 - 4,00
“351.- 500 . o 15.0 1.5 5.00
501 - 20.0 10.0 6.67
7.4.2 Leased Circuit Service
1)  Local Leased Circuit
(4} 'Ihe ongmaung and termmatmg points beIong o lhc same telephone _ : ' R
exchange area (per pair) 1,000 Baht per month{ -
(2) The originating and terminating pomls belong to different but S _ :
adjacent telephone exchange areas per pair) ' 2,000 Baht per month
(3) ‘The originating and terminating points belong to different and non- L e
adiacent telephone exchange areas (per pair) ~ 3,000 Baht per month
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2.

3)

@

Long Distance 1eased Circuit
Distance (km) Baht per Day Baht per Month
0-125 960 24,000
126 - 200 1,200 30,000
201 - 350 1,440 36,000
350600 1,920 48,000
601-900 . 2,400 60,000
901 - Over 2,880 72,000
Telegraph Circuit
Distance (km) Single Customer " Group Custoraer
L Per Day Per Month . Per Day Per Month
0-125 320, 8,000 480 12,000 -
126 - 200 400 © 10,000 600 15,000
201 - 350 480 S 12,000 720 18,008
351 - 600 - 640 16,000 96D 24 600
601 - 900 800 20,000 1,200 30,000
901 - Over 960 - .24 000 - 1,440 - 36,000
Broadcasting Circult (Voice)
a) Incase that the period of the contract is less than one (1) year:
Distance (km) One-Way' Two-Way
. Per Day Per Month Per Day - Per Month
0-125 © 1,920 48,000 2,880 72,000
126 - 200 2,400 160,000 3,6001: 90,000
. 201 -350 2,880 2,000 4,320 108,000
351 - 600 3,840 - 96,000 5,760 144,000
601 - 900 4,800 120,000 7.200 180,000 |.
901 - Over 5,760 14_4,000 3,640 216,000

b) Incase that the penod of the contract is morc than one (1) year but less than five (5)

ycars the rental charge will be as follows:

T TR Babt per Year
1. Long Distance Circuit/km 340 :
2. Telegraph Circuivkm - - 36
3. Broadcasting Circuit (Voice)ykm

3.1 Two-Way 1,100

3.2 One-Way 610




¢y Incase that the period of the contract is more than five (5) years, the rental charge
will be as follows:

. _ Baht per Year
Long Distance Circuit/km 170
Telegraph Circiitkm - 18
Broadcasting Circuit (Voice}km O
Two-Way N -550
One-Way o _ 305

5)  Broadcasting (Television)

) TOT's Own Investment (1 year £ Léas;in g Period)

S . - Bah!/year .
Two-Way / km 23,000
One-Way /kin ¥ 14,0600

b)  Customer’s Own Investment (1 year SLea'si'ng Period < 5 yearé)_ -

S Baht/year
Two-Way / km _ 16,000
One-Way fkm 10,000

¢)  Customer's Own Tnvestment (5 years < Leasing Period.

_ o B'aht/yém
Two-Way / km _ 11,500
One-Way /km . -~ 7,000
7.4.3 Facsimile Service
. " Sending Charge . - Baht/page
Adsize . 20
Larger than Ad size o B B A T30
Receiving Charge ' Bahtfpage. '
Adsize - - L0200
Larger than A4 size ' 30

o~



7.4.4 Digital High Speed Circuit

1) Access Charge

Data Trans_miséiou Speed Bahtfcifcuit/side
64 kb/scc 4,000
2Mbysec 22,500

2)  Rental Charge

a)  Sender and Receiver are in the same province:

(Unit: Baht/month/circuit)

_ : : : 64 Kbfscc 2 Mbyfsec
The originating and términating points of which are in the same exchange 3,000 25,000
The originating and terminating points of which are in different exchanges 6,000 50,000
with distance not exceeding 2 exchanges - _

‘The originating and terminating. points of whmh are in dlfferent exchanges 9,000 75,000
with distance exceeding 2 exchanges
b)  The sender and the receiver are in the adjacent provinces:
Data Transmission Speed thtﬁnomhfc:rcult
64 kb/sec 18,000
. 2Mb/km 150,000

¢)  The sender and the receiver are not in the same or the adjacent provinces:

(Monthly Rate: Baht)

Distance (k). 64 kbfsec 2 Mb/km
0- 125 28,800 - 240,600
126 - 200 -36,000 300,000
- 201 -3350 43,200 360,000
" -351 - 600 T 87,6000 480,000
601 - 900 72,000 600,000
. 901 - Over 86,400 . 720,000
7.4.5 --Mulﬁ'Abccss Radio '
Rental Chargﬁ _ B .
1 One (1) momh : .. 1,000 Baht
1,000 / 30 Baht

g  One (1) day.




7.4.6 Mobile Telephone

1)  Installation Charge (License Charge) 1,000 Baht
2)  Customer Deposit - 3,000 Baht

3) RentalFee 500 Baht

4)  Call Charge

. Baht / Minuto
Within the same mobile telephone zone (M.T.Z.) 3
Beiween the adjacent MT.Z. _ 8
Between M.T.Z. (not adiacent) ' . ' 12

7.4.7 Phone Point

A portable cordless public fclcph{m_e from which an outgoing call can be initiated within 100

meter radius of the base station,

Access Charge 700 Bahy unit -

Subscription Charge 350 Baht/ unit/ month
Domestic Calt ‘Additional. 2 Baht
International Call _ Additional. 4 Baht

7.4.8 Paging Service

1}  Phonelink

. (Unit: Baht)
1. Service Charge . . - L
1.1 Tone Only Local ' _ o 200 Baht/month

: Regional - - - : 250 Baht/month -
Nationwide : - 300 Baht/month
1.2 Numeric f Local+ o 400 Baht/month'
Regional . - 425 Bahymonth
Nationwide . _ " 450 Baht/month
1.3 Alphanumeric . o
(numeric+letters) Local 500 Baht/month
Regional _ 525 Baht/month
: Nationwide 550 Baht/moenth
2. Access Charge 500 Baht/unit
3. License Fee- . ‘ 180 Baht/onit/year
4. Customer Deposit ' Tone Only’ ' 500 Baht/unit
© s Y Numeric ' S - 1,000 Baht/unit
© | Alphanumerie i 1,000 Baht/unit
5. Voice Mailbox Service ‘ 3 <200 Baht/month _
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2)  Pagephone

: . : (Unit: Baht)
1. Service Charge
1.1 Tone Only . Local 225 Baht/month
Regional 250 Baht/imonth
: : . Nationwide 300 Baht/month
1.2 Numeric Locat 400 Baht/month
: Regional 425 Baht/month
. Nationwide 450 Bahi/month
1.3 Alpha Numeric _ '
{Numeric & English letters) Local 500 Baht/month
' ' Regional 525 Baht/month
. Nationwide 550 Baht/month
1.4 Alpha Numeric (Numeric & 7 o
English, Thai letters). 1 Local ‘625 Baht/month
' Regional 625 Baht/month
: _ Nationwide 650 Baht/month
. 1.5 Voice Mail Box Local 200 Baht/month
{3 | Regional 225 Baht/month
- S Nationwide 250 Baht/month
2, Access Charge . 500 Baht/unit
3. Customer Deposit . 1,000 Baht/unit
7.4.9 Data Communication
1)  DataNet: A value added service that provides data communication facilities.
Port Charge without Port Charge with VDM
. VDM
1. Installation Dial Up’ 500 Baht X
, . | Other - 2.500 Baht 5,000 Baht
2. Security Deposit Dial Up 2,500 Baht
_ Qther 5,000 Bahi 5,000 Baht
: 3. Monthly Service
% | Charge ' 3 L -
£ 3.1 Asynchronous Low speed 2,400 1,500 Baht/month 2,000 Baht/month
' : High specd 2,400 2,000 Baht/month 2,500 Bahi/monih
- : “dial up ' ' 300 Baht/month
3.2 Synchronous 2,500 Bahy/month 3,000 Baht/month-
3.3:X.25 15,000 Baht/month 15,500 Baht/month
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8.2 Demahd Forecast for Other Telecommunications Services
8.2.3 Mobile Telephone
1) _;De_mand Forecast Model (short-term)

' To estimate the demand in short-term such as year 1992, an cxponential curve model is
more suitable than_a'logistic curve. Because the slope of the demand growth of it does
not change imrhe_diatt:ly. Table 8.2.3-1 shows the mobile telephone development in
Thailand from 1986 to 1991.

i‘} ' Table 8.2.3-1 Mobile Telephone Service Development (whole kingdom)
Year _TOT | CAT Toial | No. of Mobile /
a0 mixz | 900 M | 800 M 100 person

1986 | - 8,200 820 0.002
1087 | 4410 - n170 | sssol oo
1988 | 10610 6970 | 17580 |  0.03
1989 | 20940 14170 | 35110 0.06
1990 | 31,980 31240 | 63220] o
1991 | 42710 | 36490 | 44340 | 123500 0 022
(Source TO_T'August 1992)
Yy |

S In the table, the number of mobile teiephone subscribers is expected to be developed with
a exponential curve from 1988 to 1991. The Study Team, therefore, considers that the
demand for mbbilé telephone will develop in accordance with this curve until around
1993, The exponcnﬁal curve model is given as follows: |

yiaxw
The common io'garithrh‘s.c')f the above formula are as follows:
- ‘:-logjééiog a+'tx1'¢§b o

y : the number of mobile telephone subscribers,
a, b : constants,
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t: year.

Values of a and b are calculated by using the data in Table 8.2.3-1 as shown in Table

'8.2.3-2. The data from 1988 to 1991 is employed in an exponential formula to keep the

estimated data in a high accuracy.

Table 8.2.3-2 Calculation of Demand Forecast of Mobile 'Tellé:pﬁone S_erviéc (short ~term)

Mode}:y-:axbt,(t:_()in 1990, n = 4)

Year Y _lopy ot txJogy - 1
1988 17580 1245 15 1868 295
1989 35,110 1.545 -0.5 -0.773 025
1990 63.220 1.801 0.5 0.900 0.25
1991 123.540 2002 15 3138 225
Sum 6.683 0 1.398 5

The normal equations, as 2, t is equal to zero, are as follows:

Ylogy=nxloga
S(txlogy)=logbx X2

Substituﬁng-values in the table and 4 into the normal equations, the results of calculation

are as follows:

loga= 1671 - a= 46857
log b =0.280 : b= 1.904

Therefore, the formula to calculate the demand for the mobile teleijhohé service in the
short-term is expressed as follows:

y =46.857 x 1.904t
The number of subscribers of rfnobile_tclcphone ‘ser.vice'_i.s calculated by using above

formula as shown in Table 8.2.3:3. The estimated data are in beautiful agreement with
the observed data. ' ' -

-

O
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Table 8.2.3-3 Demand for Mobile Telephone Service (short—term whole kingdom)

(nmt thousand)

Year . 1988 1989 1990 1991 1992 1993
y 17.58 3501 6322 123.5¢  (23428) | (44597)
y (17.84) (33.96) (64.66)  (123.10)

L s 0.5 0.5 1.5 2.5 3.5

Note : The figures in the parentheses are the cstimated ones.

Demand Forecast Model {(long-term)

.a).

A logistic curve demand model for long-term forecast is expressed as follows:

K

Dt =1 + m x EXP(~at) :

where

Dx : the number of mobile telephones in year t,

K: : saturation level (numbex of mobile telephones per 100 persons)

m,a :comnstants,
t  year

Calculation Process of K level -

To decide the saturatlon Ievel K, the Study Team firstly examined to get the value K

directly from the data in Table 8.2.3-3 by using the method discussed in- Section
8 3.2 of present APPENDIX.

By using the data from 1988 to 1993, K (rumber of mobile telephones) is
. calenlated as follows:

K = 6415000

This K is too big for Lising as the saturation level in the whole kingdom. As the
next step, the Study Team intended to calculate K by using the data from 1988 to

) 1992,_ K (num_b_er of mobile telephoncs.) is caleulated as follows:

K= 2;472;000

Thls K also seems 100 blg flgure than that the Study I‘eam expected The data from
1988 to 1991 is not applicable for the logistic curve model



b)

The number of mobile fclc’phonc subscriber in Thailand has been 'incrca_sing' _
abruptly in thie past several years. The Study Team analyzed that the customers has

been subscribing mobile telclihonc instead of ordinary telephone during past several

years . Because they cannot geta ordinary telephone service casﬂy by being a lot of

waiting applicants.

Therefore, the Study Team decide to employ the K value 2 in taking the trend of the
development of mobile telephone service in Japan and in the world.

Calcnlation Processof mand a

To calculate m anc a, K value 2 is employed by the above réason. By using the
data from 1988 to 1992 and applymg the least square method m and a are
calculated from Table 8.2.3-4,

Table 8.2.3-4 Norﬁogram for Calculation of m and a

Model : Y =K /(1 +m x EXP(-at)), (t=0 in 1990, K = 2.0, n=5)

Year v Population Y  K/Y-1 log(K/Y-1) ( "2 1 x log(K/Y-
. ‘ ' 1)

1988 1758 54535 00%2  6L042 1786 2 4 35T

1989 3511 55448 0063 30.585 1486 1 1 1486

1990 6322 56341 0112 16824 1226 0 0 0.000

1991 12354 57,196 0216 8260 0917 1 1 o917 N

1992 _ 23427 58041 0404 3955 0597 2 4 11%

Sum 6.011 0 0 296 ]

The normal equations, as % t is equal to zero, are as follows:

Zlog(Y—l) nxlogm'
Z(xlog (g —1))—--ax(loge)x2t2

Substituting -the values in the table into the normal cquanons, the resuits of

calculauons are;

m = 15931
“a =0.678
(K =20

@,



By substituting above figures into the formula, the final formula is given as

et

follows:

5 2.0 :
t"1+15931xEXP(0678xt)

¢)  Estimaton Result

The result bf-t’ne estimation is shown in Table 8.2.3-5, The estimated value in 1992
is adopted the value obtained from the exponential curve. '

Table 8.2. 3- 5 Esnmanon Rcsult of Mobile T e,lephonc Serwce '

- _{(whole kingdon)
Year Demand Pnpulatmn BPestiny per
: . : (x 1,000 - (x 1,000) - | 100 persons
2 1992 234.27 58,041 040
: ' 1997 1,091.28 62,102  1.76
2002 1,311.20 S 65,8650 1 1.99
2007 1,383.08 69,165 2.00
8.2.4 'Paging Phone.
1) Calculation of K value from the time series data
A lOgisﬁc curve is expressed by the followin g expression:
Y= 1+ m x EXP(at) S T W
- where - .
Y : thc number of paging phons suchnbers
K : saturation level
“a,m  :coefficients
t Cyear
" Then the reianvc increase ratio at an arbitrary year in the lOngth curve is glven by the following
_ cxpresswn '
Y a-as K XY  seeeoee--- (2)
% . S Repiacing dY and dt with AY and At respectively, then, if At = 1,
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Suppose the relative increase ratio y = R, then

R=P+qxY  eeeeoees @
P=a, q=-g SN N ©)

Appiying the number of subscribers in each year for Y in each year, then, using the least square
methad, the values of P and q are calculated. Herewith the normal equations,

SR=nxP+qx2Y ' SN O]
TAY =LY xR)=PXEY +qx Y2 -ecve-nn- 7
Actual calcuiation process is asfoilows (see Table 8.2.4-1);

a) Fill in the number of subscribess in the past years in Y column and calculate the sum but Y in the
latest year is excluded from the sum.

b) Calculate each year's dY, R and Y2.

¢) Calculate P and g by next expressions;

p _ERXEY2-3Y x TaY _5.2002 x 20465083777 - 249155 x 181478
T axDY2-Q2Y)2 7 x 20465083777 - 2491552
= 0.7767 | S

_nxXaY - ZRx LY _7x 181478 - 5.2902 x 249155
nx LY2-(XY)2 7 x 20465083777 - 2491552

= -0.0000005880

d) Caleulate K

0.7767

P _
K =- =" ~0.:0000005880 - 1-321,000

"“*'é..:mf‘



Table 8.2.4-1 The Table for Calculation of K Value

Year | 1 Y DY ReDY/Y o
34 1 6,233 1,759 0.2822 38,850,280
35 2 7,092 -39 20,0049 63,872,064
86 3 7,953 15,138 1.9034 63,250,200
7 7 23001 | 3,700 0.1602 533,194,281
88 5 26,791 20,721 0.7737 | 717,157,681
89 6 47518 | 82,089 177269 2,257,960,324
90 7 129,577 58,134 04486 16,790,198,926
91 (187,711) T BNt .
Sum 249,155 181478 | 52902 720,465,083,777

2) Calculationof a and m
Although, the values of a and m can be gained directly from the expression (5) and (1), the Stady
‘Team applies the following method which uses the least square method in the calculation of m and a,
: whibh’mighi refiect the past year's trend more precisely.
From (1), m is expressed _as=f0110ws;
¥ 1=mx EXP(-at)

then,

Tog (% - 1) = - at x log(e) + log(m)

~ The values of a and m are gained using the least square method.. .
The normal equations are

Elog(% -1)=- a x log(e) x ‘Zt +. nx log(m')ﬁ S (& |
| ;zt X Iog(% ~1)=-a x'log(e) ;Q,ZI[Q +logm)x Lt ------- 9)

- if Yt = 0, then

Sl,og.(%-l)x'nxibg(rﬁ)" B - (10)



Stxlog(%,.{——1)::.-axlo'g(e))\:St2 ' e (1D

Actual calcu]ation'process is as follows (see Table 8.2.4-2);

a) Fill in the data in Y column

b) Calcﬁlate each year's (% ~1)and Iog(% - 1)

¢) Fillin t column 50 as to the total of t bccoﬁ)es 0.
d) Calculate each year's 2 and total of 2 |
€) Calculate each year's (t X log(%) - 1) and total of (¢t x log(%— 1)

f) Calculate log(m), m and a by the following expressions;

K
Zlogly - 1) 11,0393
n T

log(m) = =1.57704
m = 101.57704 = 37,6910

.
Ztxloglyg - 1) 51349

g~ 0.5867

g) Estimated Y in year t

v K 21000
=Timx EXP(at) - 1+ 37.6910 x EXP(-0.5867 x O

For example, in the case of 1992, t = 4

ve 1321000
=71+37.6910 x EXP(-0.5867 x 4)

= 286,336

)
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Table 8.2.4-2 The Table for the Caleulation of m and a -

Year Y K/Y-1 log(K/Y n o t 2 | ixlog(R/Y-1) jk/l4m x EXP(
. _ T _ e at

‘85 7,992 16427 22156 -3 9 -6.6467 . 5,990
‘86 7,953 165.08 S 22177 2 4 -4.4354 10,732
‘87 23,001 56.20 1.7497 -1 i -1,7497 : (19,172
‘88 26,791 +48.30 1.6840 0 i} 0.0000 34,076
'89 47,518 26.80 - 1.4281 - 1 1 1.4281 < 60,034
90 129,577 9.19 0.9635 2 4 1.9270 104,165
91 187,711 - 604 - 0.7808 3 9 2.3424 176,203
92 o1 - - - - b R 286,336
Sum. - - 11.0393 0 28 -71.1344 _ -

Table 8.2.4-3 shows calculated Y in the future years.

Table 8.2.4-3 Calculated Y in the Future Years in the Whole Kingdom

Year - Y Year | Y

1992 | 286,336 .|2000 | 1,278,549
9371 . 438809 | 01 ] - 1,296,978
94 1 623,761 |- 02 1,307,459 -
95 814,560 03 1,313,362
96 - 981,542 | 04 1,316,669
97, 1,107,850 ‘05 . 1,318,515

98 | 1,193,249 06 1,319,543
99 - 1,246,698 ‘07 1,320,116

8.2.5 Leased Circuit Service

a)

1) Leased Circuit

Analysis of Leased Circi]it Development in Thailand

=.Tablc 8 2.5- 1 shows the devclopment of the leased circuit service in Thalland The

: tablc mdicates that the trend of the leased circuit service get already saturated. _
. However the nse. of Ieascd circuit service will be supposcd to evolve from now on

especially after chmmatmg the accumulated waiting applicants for telephone service.

'Because, more and more busmess enterprises, in particular, large-scalc enterprises
will estabhsh their corporate communications network employing a leased circuit
servxce mciﬂ.sd:nn ahi gh specd d1g1tal lcascd circuit service, ‘

_ To estimate the demand for leaSed circuit in Thailand, some examination were
* achieved such as development of leased circuit in the world, the ratio between the

development of leased circuit and the number of ordinary telephone lines, and the

A-8-9



relationship between development of leased circuit and GDP per capita. The trend
of the relationship between business telephone and leased circuit was selected to
estimate the demand for leased circuit.. Because both business teléphone and leased
circuit are usually used for company activity., ' '

* Table 82.5-1 Development of Leased Cireuit Service in Thailand

Computer | Teletype | Telex | Broadcast | Direct Line | Other | Total
1988 | 4,730 705 | 4672 458 1,925 140 | 12630
1989 | 6472 | 1,081 4,581 499 2,185 | 171 |14989
1990 | 8,751 1,007 - | 4,194 | 454 2,118 338 116,862
1991 | 10,438 566 | 3,847 812 692 | 265 [17,620

Source: TOT , July 1991

Table 8.2.5-2 shows the relationship between the business telephone and the leased
circuit in Thailand from 1988 to 1991. In the table; the percentage of the leased
circuit to the businc_:ss' telephone is 4.6 % in 1988 and it has slowly grown to 49 % .
in 1990, however, the growth ratio decreases to 3.9 % in 1991.

Table 8.2.5-2 Relaﬁonship Between Business T cicphoae.and Leased Circuit (whole kingdom)

Year | No.of Business |  No. of Leased Ratio (Leascd-
Telephone Circuit C./Business
_ . Tel)
1988 276,541 12,630 46 %
1989 | 305363 | 14989 49 %
1990 343,342 T 16,862 49 %
1991 450,525 17,620 39 %

b) Development of Lcasgd Circuit in Jaj)an_

Table 8.2.5-3 shows the dévcloprrie’nt of business telephone and ieaséd_ circuit in K
Japan from 1981 to 1990. In the table, the ratio between business':telephone and
leased circuit development is 3.24 % in 1981 and it slowly grows to0 5.15 % in
1990. ' e ' "

A-8-10
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Table 8.2.5-3 Development of Business Telephone and Leased Circuit Service in Japan

~ (unit : thousand)

1981 1982 | 1983 | 1984 |} 1985 1 1586 | 1987 1988 |} 1989 | 1990

Bu.siness
Telephone. | 12,500 | 12,824 13,161 13,4701 13,705) 14,250 14,837} 15,542 16,355} 17,475
(A) : :

Leased 424 449 473 499 334 574 644 747 825 901
Circuit (B) :

Ratio (%) | 3.39 | 3.50 | 359 | 3.70 | 3.40 | 4.05 | 4.34 | 4.81 [ 4.50 | 5.15
(B/A) ; :

The development prdceSs between business telephone and leased circuits in Japan
in Table 8.2.5-3 have a strong relationship as shown in Figure 8.2.5-1.
A regression line is given, employing the least square method, as follows:

Ln=-863.9 + 0.1021 x Bn,
Ln: humber of ]cased circuits (thousand),
Bn : number of business telephong s_ubscrib(_;rs (thousand),

Coefficient of correlation (R)=0.995.

(x 1,000)
1,000 1

000 : ) ' : ; /
800 ' 9’/ _
‘700 N : :

800 . _ /ﬁ?’: .

L0

500 . ' ; -

i D . g
400 B . -

12,060” 13000 14000 15000 16,000 17,000 18,000

! pased 'Circuit

Business Telephone (x 1,000)

- Figure 8.2.5-1 Relation_ship'Be_iween Dusiness Telephone and Leased Circuit in Japan

c) Method'(:)f Demand FOrecast_ _

- 'The data m Table 8.2.5-2 is not efrgploycd for the demand forecast by the reason
pre_viously mentioned. The percentage of the leased circuit to the business
telephone in Japan is expressed with a regression line as shown in Figure 8.2.5-2.
The regression line is as fbllows: ' |

A-8-11



y=a+bt

where y:  percentage of the leased cirouit to the business telephone in

- Japan

a,b: coefficients

i: year.
5.2 2 i
54
g? 4.8 4
o 464
S 1
< 44
4
m 42
'§ 4 4
3]
o 3.8 4
364
o .
34 o) O :

—

32 T T T Ld ¥ T T T ¥ T T T T Y T 1 T T
1980 o1 1982 1983 1884 1985 19086 1987 1988 1989 1980 1991
. Year S '

Figure 8.2.5-2 Trend of Percentage of Leased Circuit to Business Telephone in Japan

Table 8.2.5-4 shows the nomograph for values of a and b, employing the least
square method. | |

Table 8.2.54 Nomograph for Vatues of 2 and b

y:=a+ bt (1=1.5in1986 n=10)

Year ‘81 ‘82 ‘83 ‘84 85 '86 ‘87 ‘88 B9 0D _ Sum

¢ 55 45 35 25 15 15 25 35 - 45 55 O

y 339 350 359 370 340 403 434 481 450 _ 515 __ 4041
y  -1865 1575 1257 925 510 605 1085 1684 2025 2833 2100

P 3025 2025 1235 625 225 225 625 1225 2035 3025 14250
The normal equations, as 3t =0, are as fotlows:

Zy=axn . =
T@xy)=bx I
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Substituting the data in Table 8.2.5-4 into the normal equations, the values of a and
b are given as follows:

a=4.041

b =0.147
accordingly y is '

y=4041+0.147 x 1.

Table 8.2.5-5 shows the estimated percentage of the leased circuit to the business
telephone. B

Table 8.2.5-5 Forecasied Percentage of Leased Circuit to Business Telephone

"84 "85 '86 - ‘87 | ‘88 '89 90 01 96 01

Year.

t 25 15 -5 25 35 45 .55 65 115 165

y 340 403 434 481 450 s1s |

y 382 423 441 456 470 485  S00 S73 647
Uittty 90 91 9293 94 95 96 - 97 ‘02 07

Note: y: observed data (pefcenlage) y': estimated data (percentage)

.d)

As the actual percentage of the leased circuit to the business .telephone in Thailand in
1992 (¢ = -1.5) is 3.9%, the estimated percentage, 3.83% corresponds with the year
1992, t = 6.5 with 1997, t = 11.5 with 2002, t = 16.5 with 2007.

Forecasted Result of Demand
Table 8_.2.'5.-6 shows the foi‘ecasted result of demand for the leased circuit service in

Thailand, - _ .
Table 8.2.5-6 Forecasted Demand for Leased Circuit Demand

1992 1997 2002 2007

Teased Cirouit | 21,431 | 74,021 | 132,000 [ 193,177
@A)
Business o X . R
Telephone. - j. 506,649 | 1,480,413 2,303,814 .{ 2,985,728
: ® - ' o .
Percentago ()] 423 | 500 | 573 | 647

. Note: A=BxC/100
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High Speed Digital Leased Circuit (HSLC)

Table 8.2.5-7 shows the growth of high_spéed.digi.tal leased circuit service in

Japan,
Table 8.2.5-7 Development of LC and HSLC in Japan
Year Lc HSLC Percentage Growth Rate
(x 1,000) (x.1,000) (HSLCACY ~ of HSLC
1983 473 0 . :
1984 499 003 0.0060 : :
1985 535 0.64 0.1196 21.33
1966 315 2.23 0.3878 348
1987 646 4.41 0.6827 - 1.98
1988 747 6.46 0.8648 1.46
1989 829 8356 1.0326 1.33
Sep. 1990 868 8.5 1.1233 1.14

Source : "White paper on Communications 1991° Ministty of Posts

Note;

- angd Telecommunications in Japan
1C : Leased Circuit. _
HSLC : High Speed Digital Leased Circuit.

The percentage of high speed digital leased circuit'to_ leased circuit agé,inst yearis

expressed in form of a corrected exponential corve in Figure 8.2.5-3.

0.40 - s e mm el um Rt nE ey RS b wns

020 wfasmemcmecmmnecurrmn i mnn s e man e e e ——

0.00 < . +— 4 ' i
- I * SR 86 %7 ag .89 90
Fiscal Year -

Figure 8.2.53  Relationship of the Percentige of HSLC t0 LC Against Year
The formula of the modified exponential curve is expressed as follows: -
Y=K-axbl _ : . (D)
where '
K: saturation level

A-8-14
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a, b: constanis

The nomogram to calculate the values of K, a, and b by the three-point estimation

method is as follows:

Year

1 Y{(1/100) DY
84 0 i 11
85 i 12 ' 77
S1__ - i3 -
86 2 39 31
87 3 68 16
$2 - 107 —
88 g 86 17
89 5 T —
S3 -~ 185 T

. The formula for calculating the value of b is as follows:

 %3Y-E2Y
b=
Z2Y-X1Y
From the nomogram
189-107 82
b = Tig713 = o4 = 08723

logb = % x log 0.8723 = % x 0.(-0.0593) = -0.0297

The value of b is given as follows:
b=0.9340
The formula for calculaﬁng the value of a is as follows:

_ . b-1
a= (ElY ZzY)x( . 1)2 .

From nomogram

| - 0.9340- 1
a= (13 107) x X0.8723- 1)2
006601 _
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The formula for calculating the value of K is as follows:
x(T1Y %l)g—_l—h-l— xa)

- % X (13 + -—g%’—%l—l x 380.61)

=]

K =

= 374.71
Accordingly the following formula is taken: -

Y =374.71 - 380.61 x 0.9340! ' - | (2)

The estimated data obtained by the formula (2) give gob_d agreement with the

observed data with a value of t ranging from 3 to 5 as showri in the table bellow.

{084 85 198 1987 088 1080

1 0 1 2 3 4 5
Y (%) 0.005 0.12 0.39 0.68 0.86 103
Observed data . : : .
Y' (%) -0.059 .19 043 0.65 . 085 1.04
Estimated data ' '

Supposes that HSLC service are provided in 1992, the values of tis as follows:

t=0 in 1992
t=35 in 1997
t=10 in2002
t=15 in 2007

The I;crcentagc of HSLC subscriber to LC subscriber in each year is estimated by

the formula (2), and the number of HSLC in the whole kingdom is calculated as
shown in Table 8.2.5-8. ' '

Table 8.2.5-8 Forcasted Demand for HSLC

. _ _ {whole kingdom)
Year No. of HSLC  No.of LC~ Percentage of
™ ® __ I8LC (©)
1997 0 7er 10402
2000 2403 132009 18203
2007 4S8 1931770 23802

Note: A=BxC/100

A-8-16
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8.2.6 Facsimile Communications

1) - Demand Forecast Process of Facsimile Service Subscriber

The revised number of facsimile subscribers is shown in Table 8.2.6-1. The constants of
formulas concerned are calculated by using the data in the table.

40,000 4
30,000

20,000 +

Table 8.2.6-1 Revised N:umber of Facsimile Subscriber Terminai

_(whole kingdom)
Year Business Facsimi | Revised .Ratio “ Ratio (FAX /
‘Telephone ) e Sub. | Fax. Sub. Business Sub.)
A Y 1yssxy X=Y/A X'=Y'(A
1088 | 277,000 | 6036 | 30180 | 002 | om
1989 | 305000 | 9144 | 45720 | 003 _0.15
1980 343000 | 10304 1 51520 0.03 Q.15

Demand Forecast (Modci—i)

The number of facsimile subscriber terminals are estimated by using a linear

formiula of the growth curve is calculated as follows:

The growth curve is shown in Figure 8.2.6-1 by using the data in Table 8.2.6-1.

60,000 1

50000 T

10,000 4

A

¢ : - +- _
1988 ' o 1989 1990
Figure 8.2.6-1 Development of Facsimile Terminal

" From the figure, a linear Iih'e'm(')dé_l is given as follows:

y=a+t bxt
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where _
y : the number of facsimile terminals,

a, b : constants,
t: year (1989 = ().

By using the data in Table 8.2.6-1 and applying the least square method, a and b
are given as follows: ' _

a = 42,4735
b = 10,670

By substituting above figures to the formula, final formula is shown as follows:
y = 42,475 + 10,670 t

The forecasted demand is shown into Table 8.2.6-2 and Figure 8.2.6-3.

" b)  Demand Forecast (Model-2)

The number of facsimile terminal is estimated by using the simple linear regression

" between business telephone and facsimile terminal. By using the figures in Téb_Ie -
8.2.6-1, the relationship curve between business telephone and facsimile terminal
are shown in Figure 8.2.6-2.

FAX. Terminal
60,000 T

50000
40,000

30,000

y=a+bxX

20,000

10,000 +

27654 S T
Business Tel{x 10) :
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3 Figure 8.2.6-2 Relationship Between Business Telephone and Facsimile Terminal
From the figure, a linear line model is given as follows:
y=a+bxBn
where _
y : the number of facsimile terminals,
a, b : constants,
Bn : the number of business telephone subscribers.
By usif}g thgﬁ data in Téble_ 8.2.6-1 and applying the least square method, a and b
are given as follows:
i) | a = - 53,561
b =0.31
By substituting above figures to the formula, fina_l= formula is shown as follows:
y = - 53,561 + 0.31 Bn
‘The forecasted dcmand is shown in Table 8.2.6-2 and Figure 8.2.6-4.
¢)  Demand Forecast (Model-3)

Number of facsimile subscriber terminals are estimated by using a linear curve of
oy ~ the Tatio of facsimile terminal to business telephone and the number of business
LW telephone. The ratio curve is shown in Figure 8.2.6-3 by using the data in Table

8.2.6-1. S '
e

L#

A-8-19



S Facsimile terminal / Business telcphmie o
0.160 . —
——

]
0.140 . =

0.120 ;
[}
0.100 -

0.080 + y=a+bxt
0.060 4
0.040 +
0.020 - | - |
0.000 : : —
1988 1989 1990
Figure 8.2.6-3 -Relationship Between Business Telephone and Facsimile Terminal

L3

From the figure, a linear line model is given as follows:

y=a+bxt

where _

y : the number of facsimilé terminals,
a, b ; constants,

t: year (1989 = 0).

Values a and b are given by using the figures in Table 8.2..6—1'and”'applyihg the
least square method as follows:

a=0027
b = 0.004.

Finai formula is shbwn as fo]lows:_ '
y=0.027+0.004 x t
The demand s giiren as follows:
Y=yxB
where o
Y : the number of facsimile terminals,

B : the number of business telephones.

The forecasted demand is shown in Table 8.2.6-2 and Figure 8.2.6-2.

A-8-20
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Teble 82.6-2 Forecasted Demand in Each Model

Forecasted Facsimile Terminai Ratio (Fax T. / Business Sub.)
Year | Modell T Modei 2 | Model3 | Model 1 | Model 2 | Model 3
1992 74,484 103,501 98,7971 - 0151 0.20]: 0.20
1997 127,834+ 405,367 436,722 0091 - 027 - 0.30
2002 181,184 660,622 910,007). . 0.08 0.29] . 0..40

T2007 1 234534] 8’?2,015 1,477,935 0.08 0.29 0.50

(x 1,600}

B,000 qprmmm e = mmmm et o mm s s e m e = = Smm e e i = 2]
Business Subscriber i _,.-'""#
2,500 - -
r'"“i
88 89 00 91 '92 93 94 95 '95 '97 98 '99 00 01 ‘02 03 04 05 06 07
. Fiscal Year
- Figure 8.2.6-3 Forecasted Demand in Each Model
The Study Team examined the forecasted demand for facsimile terminal with the
- three’ models in comparlson w;th the rano of facsimile terminal to business
IE telephone i in Japan Model 2 was selected as the formula to estimate the demand

forecast for facsimile terminal in the country:
2)  Demand Forecast for Facsimile Network

8 ‘Development of Facsimile N_e'tworlfc Service iri Japan - -

The development of facsimile network ser\}ice in Japan is shown in Table 8.2.6-4

' and Flgure 8.2.6-4. As shown in the flgure ‘the ratio of facsimile network service

o busmess telephone in Japan has increased rather radically from 1984 to 1991.
- The ratlo reached to around 2.7 % in 1991 The development of facsimile network
"ser\nce inJ apan is estimated 1o saturate in around 2000. The saturation level K for

the facsmlle network serv1ce i§ estlmated to be a3 % of facmmlle network to the
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business telephone. Because the growth ratio has been already saturated from 1988

to 10091,

Table 8.2.6-4 - Development of Facsimile Network Service in Japan -

Year . Pusiness .Sub. F.Net " Ratio Year BuSine_ss .S_ﬁb‘ F.Net. | Ratio
(A (x 1,000) bub (B) F B/AS . o A (x 1,000) ISub(B) | (B/A)%
1981 12,507 1,000‘ 0.0079 1987 !4_,825 201_',058 1.3562
1982 12,824 _ 2,603 0.02_()3 1988 15,520 . 297,852_ 1_.9191
1983 13,161_ . 9.551 | 0.0726 1989 16,170 369,261 2.2836 .
1984 13,470 18,214 | 0.1352 1990 17,001 435,000 | 2.5452
1985 13,727 46,271 | 033711 || 1991 17,644 482,000 ) 2.7318
1986 14,268 85,234 | 0.5974 :
Subscribor Ratic (%)
13,000 ns = 3.00
16’@ L Business Sub. (B) (x 1,000) . P50
14,000 1 b
12000 4 / / + 200
10,000 4 * .
. S / ) 4 150
8,000 1 Ratio (E/B) % i
so00 £ / T Lo
. FAX, Na1 Sub. (F) |
4,000 L ./ . . .
/'/ —____..-—4"""-/ - 0.50
2000 4= .—_-__—‘M,___-ﬂ—" _____._____..--«—/
L s o L et 4 -+ + . 0.00
'8y ‘8 ‘83 B4 §13 "% ‘87 ‘82 89 90 91
! : Fiscal Year :

The Study Team estimates that the growth of facsimile network service in Thailand

Figure 8.2.6-4 Facsimile Service Development in Japan

DN =

K

where

DN:  the percentage of facsimile network subscriber to business telephone in

K

year t,

saturation level,

A

I+mx EXP(-at)

-§-22

employed to estimate the demand of facsimile network service as fOIIo_ws:

will progress in the same way to Japan. The logistic curve model is, therefore,

¢

O



m,a; constants,
t year

i)  Estimation of Saturation Level K

The Study Team decided to employ K value 3 in taking the trend of the
development of the facsimil_e network service in Japan. K is the ratio {percentage)
~ of facsimile network service subscriber to business telephone subscriber.

ii) Calculation of a and m values

By using the figures from 1981 to 1991 in Table 8.2.6-4 and applying the least
. _ square method, m and a values are calculated as shown in Table 8.2.6-5.

Table 82.6-5 Calculation of m and a values

Y=K/ (1 + mEXP(-at)), 1=0 in 1986, K = 3%
Year 1 2 Y K/Y-1 log( ) tlog()
1981 -5 25 001 374208 2573 -12.866
1982 4 16 002 146804 2.167  -8.667

1983 3 9 0.07 40339  1.606 -A817
OB 3 4 014 2118 1326 2652
985 1 1 034 7900 0898  -080%
1086 0 0 060 4022 0604 0000
987 1 T 136 1212 0084 0.084
1088 2 4 192 0563 0249 0499
) 1989 3§ 228 0314 0504 <1510
i3 00 4 16 255 0179 0748 2992
19915 25 273 . 0098  -1008 -5.040
Sum 0 110 1201 59683 6748 39857
‘m=4107
. a=0834
K=3)
By 's.‘t'lbsti_tuti'n'g’ above figures into the formula, the final formaula is given as
follows: '
DN = 3 :
| DN =T 4107 X EXP(-0.834D)
0 S
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b) Demand Forecast for Facsimile Network Service

When the values of a and m values are calculated in case of Japan, t was set a zero
(0) on 1986. The Study Team, however, sets t as a zero (0) on 1997 in case of
‘Thailand. Because the Study Team assumes the facsimile network service will be
begun at loast in 1992 in the county.

Accordmg to the above reason, the tatlo of facsnm]e rietwork service to business

tclcphone is shown as follows:

3

DN = 14 107 X EXP(-0.8340)
“where - _
t:year {t=0in1997)

‘The number of facsimile network service subscribers are calculated as follows:

Y=DNXxBn

where

Y : the number of facsimile network service subscribers,

Bn : the number of business telephones.

The result of the estimation is shown in Table 8.2.6-6. -

Tablc 8.2.6-6 Forecasted Facszrmlc Nelwork Servme _

Business Tel. .

Year § FAX. Net. | Business Tel. Ratio Year | FAX. th Ratio

Service (A) | (x 1.000) (B} ) % Service (A) | (x 1,000%BY | (CY %
ooz 491 7507 | 09684 [[2000| 34,026 | 1971 | 17263
993 [ Loas | 691 | 0511 |[2001 | 44255 | 2061 | 20479
1994 | 2.042 876 | 02331 || 2002 | 53477 | 2304 | 23211
1995 [ 3,787 1,069 0.3543 || 2003 | 62,173 | 2434 | 25335
1996 | 6,682 1370 | 05261 leoozx 69,793 | 2,396 | 26685
1997 | 11215 1480 07578 || 2005 | 76,366 | 2731 | 2.7963
1998 [ 17.091 1,632 10471%| 3006 | 81078 | 2858 | 2.8684
1999 | 24,788 1,795 13800 |[2007| 87057 | 2986 | 29153
Note: '

AZBxC/100
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8.2.7 Videotex Service
Analysis of Videotex Service
The development of the videotex service in eighteen countries is shown in Table 8.2.7-1.

Table 8.2.7-1 Development of Videotex Service in Eightcen Countries

Country 1985 1987 1988 1990

France 1,000,000 | 3,000,000 14,228,000 | *5,596,000
W, Germany 14,000 96,000 147000 | 255000
UK 51,000 80,000 95,000 | n.a
Netherlands b 14,000 30,000 30,000 1.3,
Sweden L 6000 30,000 1 30,000  mal’
[ Austria nal 8340 9,000 nal.
Switzerland - nal 6800 10,000 n.al
ety : na, 5,000 8,000 n.a)
Finland 2,000 4,500 5,000 n.a,
Italy n.a 3,900 . ona n.al
Belgium n.a 2,500 1.3, n.a)
Norway - n.al 1,500 ' n.al " nal
Deninack _ n.al i_,400 n.a/ n.al
Treland : naj . 900 ' n.a. n.al
Spain . - n.a. 300 naj n.a,
Luxembourg = -} A/ 200 - 1.4/ 0.4,
USA _ n.a 1.3 n.af 2,752,000
Japan . 1'2.00_0 62,000 - 89,000 101,600

Source; “World Telecom News” issued in Japan

The ana.iyses of three countries are shown in Figure 8.2.7-1,2, 3.

i
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Figure 8.2.7-1  Videotex Service in France
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Figure 8.2.7-2 = Videotex Scrvice in Germany
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Flgure 8.2.7-3 Videotex Service in Japan

The development of videotex service is gradual in most countries. The strategies in order

to develop videotex service in several countries, are summarized as follows:

France | a) -

b)
)
d)

e)

Substitution for teIephone dzrectory books govemment supported project
Free distribution of termmal equipment

Easy terminal operation

Inexpensive and convenient tariff system

Inter-connection with data networks and the ordinary telephone network

Germany, USA, Japan

' Inter-connection with computers of other sectors (gate way service)

It seems that, the gate way service will be indispensable for the videotex service.

- Establishments will be the largest users.  Therefore, two methods are considered to

estimate the demand; a) usmg the number of telephone lines and, b) usmg the number of

personal computers

Fxgure 8. 2 7-4 shows a relanonshlp between the number of v1deotex subscubers and the

number of persona] computers in Japan
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(4 1,060)
120

No. of Videotexs
(=29
&

48
24
'q; . T Lo T = Al L]
1100 - 1200 - 1360 1460 1500 1600 1700
No. of Personal Cosuputers(x 10,000)
y--3688x106+7353x103x}(- 4.859 x X% + 0.001 x X3
=10 :
Figure 8.2.7-4 Relauonshxp between the Number of Videotex Subscribers and

the Nvimber of Personal Computers in Japan

Table 8.2.7-2  Development of Personal Computer in Thailand

Year 1988 1989 1990 . - 1991,
No, of Personal 34,874 49,134 69,500 91,000
Computers o : _
Growth Ratio 41% % 31%

Source: AR Business Consultant Co. in Thai land

Two assumptions are made to estimate the demand. 60% of =tota] number.of personal
computers will be in a source of the potenual demand. Peoplc whose monthly income
level over 12,000 Baht is another source of the potennal demand because thcy can
“purchase personal computers. Table 8.2.7-3 shows _the estimated numbe_r of persons

who earn over 12,000 Baht per month.

Table 8. 2 7 3 Estmated Numbcr of Persons (Over 12 000 Baht) in the Smdy Area

Yi988 | Y1989 | Y1990 Y19_9I Y1992 Y]993_ _yf19_9_5.l Y1997
440914 | 549,266 | 683306 | 815465 | 962,834 | 1,130,773 | 1,500,551 | 1,958,910
U v1998 |oy1999 | v2000 | v2001, ] Y2002 | Y2003 .| Y2005 | Y2007
2,207,637 | 2,470,430 | 2,746,252 | 3,031,609 [ 3,275,850 | 3,527,250 | 4,024,978 4,534,162
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'The following figure shows the relatibn’ship between the number of personal computers
and the number of employees from 1988 to 1991 in the study area. It seems to have a
strong linear correlation between them. According to the above result, the number of
personal computers was estimated as shown in Table 8.2.7-4.

Mo, of Personal Computers

T T v T
600 700 . 800 - 90
No. of Employees (10,000)

y = 1.561 x X1.561
R=180

Figure 8.2.7-5 Relationship between the Number of Personal Computers and per 1,000 Employees
in the Study Area : _

Tabl_e_: 8.2.7-4  The Estimated Number of Personal Computers

Year 1988 | 1989, | 1990 | 1991 1992 1993 | 1995 | 1997
1 Swdy Area| 0,909 | 29539 | 41,541 | 54,736 | 70,910 | 91,168 | 141,869 | 215,057
Other Atea { 13,965 | 192,505 [ 27,959 | 35264 | 47,273 | 60,778 | 94,580 | 143371
Total 34,874 | 49,134 | 69,500 | 90,000 | 118,183 | 151,946 | 236,449 | 358,428
tyear - | 1998 ) ‘1999 1 2000 | 2001 .| 2002 f: 2003 | .2005 | 2007
Study Arcal 259,367 { 309,152 | 364,701 | 425,562 | 480,285 | 539,054 | . 662,418 [ 797,808 .
Other Area | 172,911 | 206,101 | 243,134 | 283,708 | 320,190 | 359,370 | 441,612 | 531,872
Total | 432,279 | 515,253 { 607,835 | 709,271 | 800,475 | 898,424 | 1,104,029 | 1,329,680

Byusmg the numﬁer' of lpiér:s'or;lal conipﬁ'térs:' at FY 2007, demarid of the '\:/i'de'ot_e'x service

is estimated, too.
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Table 8.2.7-5 shows the number of videotex subscribers per telephone ling in five
countries. In case of Thailand, at FY 2007, the number of videotex subscribers is
assumed to be the same as those of France and U.S.A to estimate the demand.

Table 8.2.7-5 Videotex ber Telephone Linc

Videotex per Telephone
Lines
France 0.22
Germany ©0.01
Japan 0.002
U.S.A 0.02
UK . 0.004

The following model is applied as well as for the cellular mobile telephone service

demand forecast.

x K -
Nt "1+ m x EXP(-at)

where

Dt : the number of people who have potent:al to subscribe the v1deotcx
 service _ _

Nt : the number of telephone subscribers in perlod t

K saturation level (numbcr of videotexs per telephone)

BMA : 0.22 per telephone line

Province 0.004 per telephone line

m,a : coefficients

8.2.7- ISDN Services

In order o understand customers needs toward telecommunications services, a markcﬁng
research has been conducted.. The result is stated in Chapter 11 and the detail data is attached in
the ANNEX 8. '

1)  Examination of the Marketing Résearch Results

The foll_ovéing method ié applied to examine the result of the_lll_arkéging research. . -
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ay Statistical Analysis of Customers Responses

Chi-sqﬁare (c2) analyses arc made on the responses of the questions in the
quéstionnaire'for the marketing research described in ANNEX 8. The responses of
Question A and Question B are arranged in the following manner as a cross-table.

Item B
ItemA |1 2 i 1 | Total
1 N1 N2 Nli o NI [N
2 N2l N22 N2j N |N2.
i oINn N2 Nij NI [Ni
I NI ONR N NU [N
|Totm (NI N2 Nj Nj |N

The ¢2 value of the cross-table can be estimated by using the following formula.

: 4
x?=3 -

1=

L (Nij-Fj)
_]:

1 Fij

[

Where :

Nij:  the number of responses on the it item of Question A and the jih item of
Question B,

Fij:  the expected number of responses on the ihitem of question Q and the
jih itern of Question B.

Figure 8.2.8-1 shows an example of the estimated c2 value. In Figure 8.2.8-1, the
estimated ¢2 value is not significant at 5% level with 9 degrees of freedom. This
means that there is no significant difference in the answering patterns among the

respondents.
Al responses from the custorners in the questionnaire are examined in the same

manner. The 'exarhinatioﬁ results are shown in Table 8.2.8-1. The detail data is
attached in ANNEX 8.
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(6) Bx. Expected Value= (166%0)/231=6.  (7) Ex. XA2=(4.5:6)/6=0.5059

Ex. (65%9)/231=3 BEx. XM2=(4.5-3)/3=1.5175

1 Busi c " DisconntSerd - Expéction /\ : '
(1) Business Category No | Yes! No| Yes Wes X2 No) %':-X"Z.Y
\\-h“ 11, 50%] 50%| 4.5 4.5 ff o .3 0.5959 1.5175

?3 72%] 28%l44.0117.1] 62l 45| 171 00031 0.0078:

(2) Answer " No interest " #1-3} 100§t 0% 30] 00] 3]l 2] 1 03322 | 0.8459
,_..ﬂmdr 67%| 33%]10.7) 53| 16 11] 5] 0.0580 | . 0.1478
() Answer "Interest " = | 5| 719| 20%1205| 85| 20l 2] 8| oe0ar | 0o0ioa
(4) Number of Companics 23912 05] 35( 13 of 4 _0.0015 | 0.0037
answering " Nointerest " .3 7| 71%| 28%| 6 2.5]  9)l 6] 31 00002 | 0.0001
(5) Number of Companics __| 81—64%] 36%110.3 5.7¢ 16J| 11 5] = 0.1255 | 0.3195 |
answering ™ Interset o} 76%| 24%l45.1]13.9] soff 42] 17] 01736 | 04420
100 73%} 27%:11.00 40| 15[ 1] 4] 00047 ] - 00119
| Total 166]  65]231| 166] 63k 129864, 3.3066
8) T, XN == e e
_ ®2 Standard X2 (9) = | 11.0700 |
Business Category: 1 Agriculture and Mining
’ 2 Manufacturing
3 Utilities
4 Construction
5. Wholesale
6. Retail .
7 Restaurant and Hotel
2 Transport
9. Finance ‘
10. Private Service and Government

Figure 8.2.8-1 An Example of the ¢2 An.aiysis_
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i,

e

Table 8.2.8-1. . Estimaled ¢2 Values

Service Estimates ¢2 Table Value
No, “Service Description {c2) (5% Significance
N ' level with d.f. of 9)
1 Discount Service 6: 19.5
Back up line of data transmission at lower charge
2 Sunple Resale : 13.13
Linking of telephone lmcs and leased circuiis
4 Voice Mail Service: _
Message stored into a switching system at a 18.27
telephone office and can be accessed by registered. . i
5 | High Speed Leased Circuit Service (more than 2Mb/s). . | 13.83
Information Prowdmg Service through telephone call and | 17.49
facsimile ‘ o o
i Agency Business_Service: 115.25
_ Collecting Telephone Charge _
8 ISDN Service Diagram-3: 11.41 11.07.
" G4 facsimile and TV-conference : _ :
-9 ISDN Service Diagram-4: * ' 38.3¢6
TV-phone & G4 facsimile _
10 | ISDN Service Diagram-5: 12.84
. Gaide-phone ' '
11 ) ISDN Service Diagram-5: 19.58
G4 facsimile .
12 ISDN Service Diagram-5: 11.65
Digital PBX ,
14 | ISDN Service Diagram-6: 14.12
_ G4 facsimile ' .
.15 - {1 ISDN Service Diagram-8: 13.05
- Siudying by using monitor camera
‘16 |ISDN Sérvice-Diagmm-9: 12.13
' ‘TV-conferenice .~ :
17 | ISDN Service Diagram-10 16.49

‘Comptiter communication’ .

17 services among ‘of 37 services were judged to have dilferent responses among the rcspondems Asthe
next step, who has a strong interest for each semces is examined.’ The rcsult is shown in Table 8.2.8-2.
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Table 8.2.8-2 Business Category having Strong Interest in Each Service

Services shown in Questionnaire

Business Category having High Interest

Discount Services

Finance and Real Estate, Manufacturing

Simple Resale

Finance and Real Estate, Agriculiure & Mining

Voice Mail Service

Manufacturing, Finance and Real Estate, Retail and Hotel

High Speed Ledsed C.

[Ttilities, Construction -

Infermation Providing Service

Hotel and Real Estate, Wholesale, Construction

Agency Service

| Finance and Real Estate, Wholesate

ISDN Services G4 Fax & TY-Conference

Hotel and Real Bstate, Agriculture & Mining

ISDN Compater Communication

ISDN Service G4 Fax & TV-phone Manufacturing

ISDN Service Guide-phone Manufacturing

ISDN Service G4 Fax Agriculture & Mining

ISDN Service Digital PBX Agiculture & Mining,

ISDN Service G4 Fax Agriculture & Mining

ISDN Service Monitor Camera 1 Retail, Agriculture & Mining

ISDN Service TV-Conference ‘Agriculture & Mining
Agriculiure & Mining

2)  Population for New Services

The population of potential new services users is sei as Table 8.2.8-3 shows.

Table 8.2.8-3 The Number of Esiablishments in Thailand

No. of :Establishmenis

Business Category ‘Whele Kingdom s tudy Area
Mining and Quarrying 1,036 80
Manufacturing 53,622 29,463
Utilities 1,129 1360
Construction 3,650 12526
Wholesale, Retail, Hotel, Restaurant 167,088 31,194
Transport, Communication ' 4,910 2,770
Finangial, Real Estate 7,001 - 4,328
Public Services . 123,959 9,762

Source: Year Book of Labor Statistics, Department of Labour, Ministry of Interior Thailand’
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3)

As one business category 1o aggregate-wholesalc, .retail, restaurant and hotel business in
order to match with the business category in the marketing research , one-third of the total
number of wholesale, tetail, hotel and restaurant establishments is nsed as a population of
this category.

Analysis of ISDN Services

Regardmg ISDN services, although the questionnaire listed various serv1ce combmatlons
such as G4 Fax and TV-conference, monitor camera and computer, these services are
aggregated into two service classes. One is the Basic Rate mterface Service (hereinafter
referred to as “BRI™) at 64 kb/s and the other 1<; the Primary Rate Interface Service
(hereinafter referred to as “PRI”) at maximum 2 Mb/s. Thercfore, ISDN services
demand forecasts are conducted in the two service classes. They are categorized in the
following Table 8.2.8-4.

Tablé. 8.2.84 Categorization by the Services on Transrmission Speed

Service -BRI (64 kb/s) PRI (2Mbys)
G4 Fax .
Guide-Phone ., 1.
Monitor Camera o s
TV.Conference - .
Compaiter Cbmmunication _ ' : ®
Digial PBX . | e

a) E_x_arnin’ation"of Potential Demand of New Services based on'_the Marketing
ReSearch

' The poteatial dcmands of the ISDN services are shown in Table 8. 2 8-5. These
) ﬁgures are estimated by the following procedure:

B FrOm the resulté of the estimatcd c2 vélues attached'in ANNEX: 8, a figure

‘which ‘shows the hlghcst positive response in each service is used as the
potennal demand source of the service,
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ii)  Each potential demand is calculated .by the same way as the item i),

iii)  All potential demand source for the new service are listed in Table 8.2.8-2,

iv).  According to the ISDN services ceitegorization,-tlle highest positive response
is adopted as the potential demand souice, '

v)  The following formula is used to forecast démands_ for new services:

Si=Pi+Ni

Where _ _

Si:  the number of potential users of the ik new service,

Pi: thc portion of the respondents who answered “yes" for the ith new
service in the market research,

Ni: thé number of establishments the business category which showed the
highest intefest for the ith new service in the market research.

In résponscs the agriculture sector shows the highest interest in. most

questions. Since the number of establishments of the agnculture sector is not

clear, the business category which shows the second. highest interest is used
for calculating the potentlal demand.

Table 8.2.8-5 Potential Demand of ISDN Services at Initial Stage |

Service Kﬁggi)em mj’

BRI . g ]
ISDN Service G4 Fax & TV-phone 36407 | 2250
ISDN Service Guide-phone 9.392  |4.367"
ISDN Service G4 Fax - o 2,700° 1,523

| ISDN Service Monitor Camera 3,290 1,855 -
PRI _ ' o
ISDN Service Digital PBX - 11,181 | 5199
ISDN Services G4 Fax & TV-Confercnce ' 1,129 360
1ISDN. Service TV-Conference o | 14,982 ﬁ.&.ﬁ.ﬁ 7
ISDN Computer Communication _ . 1379 {3431

b) ISDN SerViccs in-Japan

The devclopment of ISDN serv1ces in Japan 1s shown in Table 8. 2 8- 6 and
Figure 8.2.8-2, 3.
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Table 8.2.8-6 Development of ISDN Services in Japan

1988 Jun, 1980 Mar. 1990 Mar. 1991 Mar. 1991 Nov.

> .Figuré:8.2.8.-2 -Developn:}eri[ :o.f ISDN-BRI Services in Japan

CA-8-37

BRI (64 kb/s) _ _
: 1988 Jun. - { 1989 Mar.. | 1990 Mar. .| 1991 Mar. | 1991.Nov.
No. of Lines 221 1,198 6,574 27313 62,635
No. of Users 56 244 1,153 6,009 na.
PRI (1.5 Mbys) . . -
1989 Jun. | 1989 Sep. | 1989Dec. | 1990Mar | 1990 Jun.
No. of Lines 21 49 72 117 187
No. of Users: 10 1230 20 . F .33 55
1990 Sep. 1990 Dec | 1991 Mar, | 1991 Nov.
284 402 560 1,176
91 123 2009 n.a.
. No. of Lines . S _ No. of Users
TO00 e s e e e e e e mre e e me e cameenns S 7,000
60,000 o oooeomene oo memmeman - L 6,000
50,000 e e ameimmm e i e o L 5,000
40,0% -------------------------------------- e 4 000 NO- Of Lmes .
30,000 Lo i 3,000 | "*"No. of Users
20,000 e o2emmemCememmanmam e fenn L 2,000
10,000 e elmimmmneccacmaans L 1,000
_0 R P e = L ()




No. of Lines No. of Users
1,200 e oo cm e cmm et — S ' — 250

1 200

{4 150 '
' £ No. of Lines _

= No. of Users
- 100 . .
4 50
-0

1989 Jun.  1990Mar. . 1991 Mar. . 1991 Nov.

-Figure 8.2.8-3 Development of ISDN-PRI Services in Japan

How many lines for the ISDN scrv1ces are subscribed by busmess users in March
1991 is shown in Table 8.2.8-7.

Table 8.2.8-7 ISDN Service Subséription in Japan

BRI - PRI
Business Category N‘ﬂ}'?g of - Ratig : Bﬁﬁin&ss Car.cgor_y N“;;I?:;Of ‘ ‘Ratio
Finance 9505 | 35% | [Finance . 2| om
Manufacturing 7.538 28% | M_anu_fééluring ] A6 44%
Services 3,687 14% | | Services. s 2%
Trade, Sales 124 | 0w || Trade, Saics ST 5%
Public Ser, 1994 | 7% | |Public Ser. | ™
Const.,Real Est. 1,284 5% | |Const,Real Est. | 5%
Publishing 874 3% | | Publishing s 3%
Total 27313 | 100% || Tom | sso | 100w
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ISDN Services Subscription in the World

)
How many lines for the ISDN services are subscribed in five countries is shown in
Table 8.2.8-8.
Table 8.2.8-8 Present State of ISDN Services in the World
Country Name ~ Carrier No. of Lines _ as of
England British Telecom BRI 900 - 19916
France France Telecom BRI 7,500 1991.6
: : PRI 2,000
Germany DBPT . BRI | 36409 | 19915
N . PRI 3,205
USA ' Paciﬁc Bell BRI 1,400 | 1990.12
Singapore | Singapore Telccom BRI | 260 1991.5
d) Review of the Marketing Research Study on ISDN Services

Though the demands of the ISDN services wei'e estimated in section 8.2.8.3), the
forecasted. flgures seem to be: larger than the present subscription figures of
developed counmes in the ISDN services. Therefore, the forecasts are reviewed.

In section 8.2.8.3), the highest positive response rate among all responses
regardless of the business categories was used as the potential demand source. The

‘business category having the 'highes_t positive response rate is the transports and

communications sector. While, in case of Japan, banks and finances are the large
users of both BRI and PRI services.

They are always in 'ihe top- téh lists of user rankings. Therefore, banks and

financial compames are selected as the major users for the ISDN services. The

revised result is shown in Table 8 2.8-9,

_ However the revised resuit 1s stlll hlgh compared with other countries for the initial

stage. . In order to forecast the another way should be (hscovered and this will be
reconsidered latcr
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Table 8.2,8-9 Revicwed Potential Demand of ISDN Services at Initial Stage

Service Responses of Finance - De m.?;fgt:gr?h(ﬂc IS);:S;[K]:\I;;
ISDN Service G4 Fax 2% 1470 952
ISDN Service G4 Fax & TV-phone 52% 3.648 2,250
' " | forBRL. . | forBRI
ISDN Service Guide-phonc. W% B 1,960 1
ISDN Service G4 Fax 28% 1 19e0 1,211
ISDN Service Digital PBX 35% ' 2,450 1.514
- for PRI for PRI
ISDN Services G4 Fax & - 21% ' 1470 909
TV-Conference : : o
ISDN Service Monitor Camera - 31% 2,170 ' 1,341
ISDN Service TV-Conference 21% 14700 | 908
ISDN Computer Communication - 12% 100 - 519

e)

Demand Forecast Model

Since financial companies including banks are big ISDN services users as shown in
Table 8.2.8-7, the ISDN services demand forecasts of Thailand are conducted by
using the number of companies in this sector.

The Potential demand model is expressed as follows:

Dx K :
Nt 1+ m -EXP(-at)
where
Dx the number of telephones in perzod t,
Nt the number of telephone Imc (unit; 100 lmes) in perlod t
K saturation level (the number of ISDN telephones per 100 tclephonc lmcs),
BRI
BMA 30per 100 telcphone lines, .
Provincial area 1 Spcr 100 telcphonc lmes, o
PRI : -
BMA - 0.06 per 100 telephone 1ineé;'.
Provincial area  0.03per 100 telephdnc linc_s',
m,a : Constants. | S

In this study, the following parameters were used:
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0

KNt - Dt
M P BEXP(at)

BRI , _
“BMA . 297,
Provincial area 452,
PRI | |
BMA . 22,
Provincial arca 40,
a : Estimated, -
BMA 05,

Provincial area 0.5.

3) Demand Forecast

&)

Logistic Carve Model

50.2% corﬁpani_es with 429 financial companics inéluding banks in the BMA listed

-~ in the Telephdﬁé Directory are decided as the potential customers in 1992 for the

BRI and PRI services, and the potential customers for the PRI are estimated to be
one-tenth of that.of the BRI referring to the service in Japan. In édditiori, One user
has an average L line in' thé ihitidl stage of the services. Residential users are
included in busiriesses users becausc their pomon is cxtremely small. Therefore,
the demand in the BMA is:

BRI 429 users X 50.2% X 1line = 215 lines,
PRI - 215 lines / 10 =22 lines. '

In the provmc1al areas, the number of business telcphoncs is approx1mately fifty-
seven percent of that the business telcphones in the BMA in 1990 therefore,

‘; assuming that the BRI is proportioned to th_e number of business telephone, the

demand in the provincial areas is:

BRI 215 X 57% X 1line = 122 lines,
PRI 122 lines / 10 = 12 lines.

The results arc shown in Table 8.2.8-10 and Figure 8.2.8-4, 5.
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Estimated Result of ISDN Services Demand

Table 8.2.8-10
Year 1992 1997 2002 | 2007
BMA | BRI 215 10,575 85,766 | 168,506
PRI 22 1,266 2,823 3,558
Prov. | BRI 122 2,535 25,826 81,822
PRI 1 334 995 1462
Total | BRI 337 13,110 | 111,592 | 250,328
PRI 33 1,600 3,818 5,020

No, of Linegs

Note: Figuré of Prov. includes the Surrounding Area’s demand

B00,000 mrumemmmonmmausm———- = —mm e nm e - e '
T _ )

250,000 e e e e e

200,000 + .............................................

150,000

.

163,000 J

50,000 o -mcesmmmunmeeamaeoama - :

1997

2002

Figure 8.2.8-4 BRI Demand
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No. of Lines

6,000 mm wwme wmmmse e m s e et s e s e R
5,000 e corrn nmmrmm maman s s memm rmme e o e “
4,000 J
N O Prov.
3,000 &
‘B BMA

2,000 -

1,000 4

1993 1997 2002 2007

.
ol Mk_‘
—_

Figure 8.2.8-5 PRI Service 'Dclmand '
Table 8.2.8-11 shows the average number of the ISDN lines(BRI, PRI) per user in

May of 1991 in Japan. At present, most of the lines are used by business users in
Japan. '

Taiale_ 8_;2.8-'_11 _ Disteibution of Number of Lines in Tapan

“ BRI - PRI
| No, of lines % No. of lines %
RS ST 12.2 : 1 15.5
[ 2w3 T 124 || 2 16.0
. BT 62 |t 3 [ 45
% ] - 61010 103 || 406 17.8
e 110 20 93 11 7139 12
211050 - | 156 - 10 to: 13 126
51 10 70 6.5 BLERE 29
71 1o 100 | 6.6 18 0 20 | 68
over 100 | 209 oover20 1 227
. InThailand, the ISDN lines will be used in the same way. Therefore, the number
~ is reconsidered for the BMA, -
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BR1 : PRI _
Year No. of lines per user Year No. of lines per user
1992 2 1992 - 1
1997 2 . 1997 2
2002 5 2002 4
2067 7 2007 5

For the provincial areas including the Sun'oh_nding Area,

PRI

BRI S - : L
Year No.of lines peruser © | Year .| Mo of lines per user
1992 2 1992. . 1
1997 2 1997 |
2002 3 3002 2

- 2007 4 2007 3

Table 8.2;8~12 shows the reviewed demand.

Table 8.2.8-12 Reviewed Demand of ISDN Services

Year 1992 - 1997 2002 2007 - -

BMA BRI 430 21,149 428,832 1,179,543
- PRI - 22 -2,531 11,292 017,790

Prov. BRI 244 - -5,071 71417} 327,286
: PRI 11 334 2,985 . 4,386
Total BRI 674 26,220 506,309] 1,506,829
' PRI . 33 - 2,865 14,277 22,176

Note: Figﬂ_re of Prov. includes the Surrouﬁd_ing Area,s demand

Regarding the potential demand stated before, the figurcs shown bellow were:
estimated from large ordinary telephone users. TOT should prorhotc the ISDN -
services to them. The tariff system not only for the ISDN services but also the
existing services should be changed because most"réspondents expressed that the
existing tariff is cheaper and reasonable. That answer “reasonable” can be read

“Cheamr”.

Now, TOT has been preparing for the ISDN servi_ces-tfi'él in February 1992. At
that time, a marketing research about the tariff system should be conducted again.
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Services Demand m Whole | Demandin

" Country Study Arca
BRI (64 kb/s) 3.640 2,250
PRI (2 Mbfs) 2,450 1,514

b)  Polynomial Model

“The analysis of the BRI service in Japan by a polynomial model is shown in Figure

8.2.8-6.

No. of lines .
80,

60,000

1988

1988

y=-191+390x X +259x X2 +67xX 3. 05x X4, R=1.00

T ¥ 3
1950 1991 Mar,

Fiscal Year

T
1991 Nov,

Figure 8286 Analysis of BRI Service in Japan

Tabie 8.2.8-13 and Figure 8.2.8-7 show the result.

Table 8.2.8-13 Estimation Result of BRI Service

1952 1597 00 W0
BMA ST T T1.800|  89.800] 2,060,000
Prov. 172 58001 693.000| 1.726.000

Note: Figure of Prov. includes the Surrounding Arca’s demand
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Figure 8.2.8-7 Forecasted Demand for BRI Service
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10.1

APPENDIX

Statistical Test Results in Calcualation of Traffic Forccast

1. Local Tfaffic

1D BMA - : : ' ‘
Variable Name | Coefficient Std. Err. t Probability >t
_ Estimate Statistic n
Constant 9.801699 0.962845 10.179929 0.000
Yt 0.831751 0.074746 11.127721 -~ 0.000
Coefficient of Determination (R2)  0.925276
Adjusted Coefficient (R2) 0.917804
. Coefficient of Correlation 0.961913
- Standard Error of Estimate 0.106119
. 2) Nakhon Pathom ; : o
i} - | Variable Name | Coefficient Std. Err. t Probability >t
: Estimate Statistic . ‘
Constant, | 8.293853 0.564279 -14.698136 0.000
Yt 0.839217 0066297 12.658495 < (LO00)
Coefficient of Determination (R2)  0.941259
Adjusted Coefficient (R2) 0.935364
- Coefficient of Correlation 0.970185
Standard Error of Estimate 0.132877
3. Samut Sakhon e
- }'Variable Name | Coefficient Std. Err. Tt Probability >t
: ] - Estimate Statistic .
Constant 7.259738 0.803039 -9.040332 0.000
Yt - 0.971310 0.102405 9.,434945 0.000
_ Coefficient of Determination (R2)  0.899964
8 - Adjusted Coefficient (R2) 0.889961
L Coefficient of Correlation - 0.948664
- Standard Error of Estimate - 1.999696
4) Ayutthaya -~ L . -'
= | Variable Name | Coetficient | - Std. Err. t Probability >t
' ] . Estimate _ Statistic .
{onstant 7.848622 -0.843862 1  9.298247 0.000
Yt 0.860267 0.106476 -8.079432 0.060
Coefficient of Determination (R2)  0.867158
Adjusted Coefficient (R2) -0.853873
Coefficient of Correlation 0.931213
Standard Error of Estimate 0.217931
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2. Long Distance Traffic

D

2)

3

4)

Standard Error of Estimate

0.145467

A-10-2

BMA N - TV '
Vartable Name | Coefficient |  Std. Err. t Probability >t
e Estimate . Statistic LR
Constant -0.404138 | 0.083920 -4.315756 0001
Yt 1.522710 0.107721 14.135618 -~ 0.0600
Coefficient of Determination (R%) - 0.956900
Adjusted Coefficient (R2) - -0.952111 "
Coefficient of Correlation 0978213 -
Standard Error of Estimate 0.103710
Nakhon Pathom S L
Variable Name | Coeftficient Std. Err. t Probability >t
g : . Estimate - Statistic ] -
Constant | -0.165111 0.097926 -1.686050 0.123
Yt 1.181494 0.133222 3.8638604 0.000
Coefficient of Determination (R2) * 0.887200 -
Adjusted Coefficient (RZ) 0875920
Coefficient of Correlation 0.941913 -
Standard Error of Estimate 0.164862
Samut Sakhon E . S LT
Variable Name | Coefficient | - Std. Err, Tt Probabihty >t
' _ Bstimate |~ Statistic | K
Constant -0,1292391 0.046321 | -4.153444 0.002
Yt 1.963642 | 0.063864 | 21352386 | = 0.000
~ Coefficient of Détermination (R2)  0.978537
" Adjusted Coefficient (R?): 0.976391
Coefficient of Correlation - 0.989210
Standard Error of Estimate 0.093425
Ayutthaya o s e
Vanable Name | Coefficient { - Sid. Err. S ) Probability >t
_ ' : Estimate - Statistic: L
Constant -0.139315 0.077213 -1.804295 - 0.101
Yt - 1.301132 0.116490 11175209} - 0.000
Coefficient of Détermination (R?) = 0.925869 .
Adjusted Coefficient (R?) ' 0918449 .
 Coefficient of Correlation 0.962218




St

.
K '.m"J

i
“-«'n,-;m?-‘{

-

3. International Traffic

D

Whole Country
Variable Name | Coetficient Std. Err. t Probabtlity >t
.1  Esthinate Statistic
Constant -1.125931 0.358464 -3.140812 0.026
YT - 2.410694 {1.395256 6.092074 0.002
Coefficient of Determination (R?)  0.881513
Adjusted Coefficient (R2) 0.857816
Coefficient of Correlation 0.938689
Standard Error of Estimate 0.277537
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12.2 Operaﬁon of Both-way Trunk

D

Operation of Both-way Trunk

Usuall_‘;,r s1gnals such as a called a subscrlber number in a telephone network are

transmitted through trunks which are used as voice paths. Connections of the trunks

(e.g. between Switch A and Switch B in Figure 12.2-1) are controlled by out-going

trunks. In this system two trunk groups are assigned to connect two exchanges, one
cut-going trunk group and the other in-coming trunk group. This operation method is
called one-way operation.( Fig. 12.2-1)

Qut-going Truck

swih | [T—3 T

. Voice+ Signals “| Switch
. A i . ! -
In-coming Truck 7 _ B

" Voice+ Signzﬂs
Figure 12.2-1 One-way Operation

Recently by using'thé_ Common Channel Sigrialing System in which the control signals
are transmitted through lines used for the signals exclusively, boih - way operation for

. voice paths hag bccn put into pracucal use. In both-way operation, trunks in a route are

used for both out-gomg and in-coming calls ( F;g 12.2-2) .

| Switch |-t — el Switch
AL NE . Voice B

Signalling Signals

Equipment

Figure 1222 Bbth—way'()peraﬁon
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The following are the features of the both-way operation.

a)  The Number of Trunks Can be Reduced by' Making the Scale of a Trunk Group

Larger

In the both-way operation the number of required circuits is éalcul_ated according to
the total volume of out-going and in-coming waffic. As a result, the number of
requlred trunks is expected to be smaller than that of the one- way operanon { Fig.

12.2-3)

20 he

15'-;-_‘. — —
gequli)recd tgcm) (2.N)
Tamks 10700

()]
5 T
(@) 1(2a) :
5 10 -

Traff“ ic Volume (erl )

Assumption’. -
- Qut-going Traffic . 2 Serl
Incoming Traffic ~2.5etl -
~ Both-way Traffic 5.03_:1 =
The Number of Required Trunks
One-way Operation
Out-going Route  Tect
In-coming Route - 7ect

Total HMcect
Both-way Operation Licct
Reduction Effect

14-- 11 =3cct

Figure 12.2-3 Trunk Reduction by Makmg the S‘cale of Trunk Group Larger

b) Traffic absorbing cffcct

I the case that the busy hours of oui-going route and in-coming route occure at

different time, the number of required trunks 'in each route for the one-way -

operation is independently calculated according to the busy hour traffic. However,

for the both-way operation, the numbcr of required trunks is calculated accordmg o

the sum of the traffic of the two routes; therefore, the number of requn‘cd trunks of
the both-way operation is generally smaller than that of the one-way operatu)n (

Fig. 122-4)
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Twao-way Operatien

One-way Operation Out-going
' 11er, 19
er cct -
Switch Switch
Al ven,17cet
In-coming
Qu£—g0in Tn-comin,
Traffic Tl
| _ O er
? erl
time
17 cct

Swnch Coiderl, 23 car Bwiich
A |4——— ] B

Total
- "Traffic

time -
cct

Figure 12.2-4 Traffic Absorbing Effect
Irnpfdveﬁlem of Tolerance Against Traffic Variations

When the maffic of one direction increases unexpectedly, if the traffic of the other
direction i_s smallei‘ than designed value at the moment, the increased traffic can be
carried through unoccupied trunks design'e'd for the other direction traffic ( Fig.
12.2-5). This means that in the boih-way opération,-traffic tolerance_ for abnormal
increase to either direction becomes higher than that of the one-way opcraiion. '_
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Lost Traf ﬁb

# Designed .
é Capacity %‘;&i‘i

w7 :

Offered Designed

2.

a. One-way Operation _“"“fﬁc

Offefed :Designcd
Traffic Capacity

12

Offerad
traffic

Capacity -
b. Both - way Operation

Figure 12.2-5 Improvement of Tolerance Against Traffic Variation

But unexpected traffic increase of one direction may affect the opposite direction
traffic, if the opposite direction traffic is also more than the designed capacity. (Fig
. 12.2-6). This may affect whole network functions.
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Offred Lost traffic
traffic

Carried traffic

N

Designed
capacity

% Offered

traffic

Carried traffic

_ ' a. One - way Operation

Designéd Capacity '

: | Carried t}afﬁc '
Offered.. _ _ ' i
. L o e — 77 Carried
traffic Lost traﬁ:c ‘qr /// %trafﬁc
. 2 Lost
g — traffic

Designed capacity Carried traffic.
b. Both-way: operation

_ Figure 12.2-6  ‘Traffic Opprcssibn for Opposite Direction Traffic

2o oy
e

To prevent this problesn, the following countermeasures must be considered.

1) Diiectidnal resefvaﬁqn method
2)Seizable trunk restriction method
~ 3) Three division method

Directi@nal reservation method is applie’d generally as a fneasure-against the problem

of the both-way operation. Because it is generally superior against traffic -
- fluctuations and in traffic tolerance compared with the other two methods.
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o £ '
ater) —»p RA -
Switch A — - -

Directional reservation method

In directional reservation method, some trunks are reserved for out-going
traffic and/or in - coming traffic. But in this- method the reserved trunks may
be connected toffrom neither of the two dlrccuons if no prlonty mles on
reservation are set. To prevent this, a reservation halt value is set for each
direction. In Figurc 12.2-7, Ra and Ry are the specified number of trunks
which can be used for calls from Switch A and Switch B respectively. 4 and
T are also the specxfled number of trunks for reservation for opposite
direction calls. For example when the number of busy trunks being used for
calls from Switch A i is bigger than that of R, ra will be reserved for calls
from Switch B. Trunk connection flow and operanon status are shown in
Figure 12.2-8 and 12.2-9.

- SwilchB "
Ry oo S
4—— b (erl)
TA .
a4
n : The number of both-way trunks
RA : Threshold number to begin the reservation for calls from swuch B
Rp @ Threshold number to begin the reservation for _ca]ls from switch A
TA : The number of trunks for reservation for calls from swiich B
B : The number of trunks for reservation for calls from swiich A
Conditions of traffic loss

For calls from Switch A~ ( free lines STR) { ( busy lines < RA)
For calls from Switch B (freelines<TA){\ ( busy lines ="RB)

Fi gure 12.2.7 Dn‘ecuonal Rcservauon Memod
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Call from
Switch A

Sciuwe _  Less

Y
z

Figure 12.2-8 Trunk Connection Flow

The case that . is reserved for calls from Switch B.
T . The case that no trunk is reserved.
The case that @ is reserved for calls from Switch AL

Switch A Switch B
- ' | gA—’B ;HB | SN
R, Y ® ]

R
N /

() Free ks (whichever dirsction possible)
@ Free mmks ( Reserved for calls from A)
@ Free trunks ( Reserved for calls from B)

¢ . Busy Lru.nks by calls fmm A

$ Blisy runks by calls from B

' Figﬁre 1229 '_ Opc:ration Status
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i)  Seizable trunk restriction method

The maximum number of trunks which can be used for each direction is set at
a specified number, In Figgure 12.2-10, calls to the ditection Al can be
connected if the number of busy trunks is smaller than L1. Calls to the
direction A2 can be connected if the number of busy trunks is smaller than
L2. This means that when calls originate on the both - way route, (n-L1)
trunks are exclusively used for calls to the d_ii‘e_ction Al and (n-L2) trunks
are exclusively used for calls to the direction A2 . (L1+L2Z-n) trunks are
used commonly for calls from both directions.

n .
AWA
To Al -p

L1

12 ¢—To A2

n ‘The number of both - way trhhks
L1,L2  The number which can be used for. each dlIﬁCilOH :

FIgure 12. 2«10 Seizable Trunk Rcstnctlon Method

jiiy "~ Three division method

Both-way trunks are divided into three groups. "The first group is used for

- calls to the direction Al. The second group is used for calls to the direction
A2 and the third group is commonly used by calls from both directions. (
Fig. 12, 2 11)

‘A-12-8
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<' Exclusive 4—— To A2

Y a2 _
Figure 12.2-11 Three Division Method

Traffic Calculatioﬁ '

Figure 12.2-12 shows the calculation prbi:eés of the number of required both-way
trunks according to the far to near rotation method. The calculation of both-way trunks
which contain over-flow traffic from preccding Toutes involves to solve non-linear
simultaneous' equations. Because the equatmns contain variables such as traffic
mtensuy, the number of trunks in each switch are not independently determined. So, it

is ncarly 1mposs1ble to pracuce the calculation. To solve thie problem, it is required to

eliminate the depcndent relations of the variables in the calculation. The equwaient
overflow method is proposed as a substitute method.
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Figure 12.2-_12 Calculation Process of the Numbé_r of Circﬁits on B:(Sth—\?ay éperaﬁon

The method is based on traffic offered and over-flow tr'a'f'f"ic:(')'r'i the routes in a network
which are calculated by the one-way routing method. In the calculation, the value of
traffic offered on each both-way route in the network is assumed not to be different
from the traffic volume which is calculated by the one-way calculation method.

By the assumption, every route is caiculated .indep{:ndently. The following is the
calculation process. '

a)  Using the present one-way calculatlon method traffic offered (al, a2) and ovcrﬂow _
traffic on and from each route (al,a2 ) is calculated.

A-'12=—10



b)  As shown in Figure 12.2-13, the number of both-way tranks which is calculated as
over flow traffic becomes (al+a2) when traffic offered is (a1+ a2). (n =nl +n2)

R

or(n<nl+n2) _ _
¢}  The number of circuits in the basic routes is calculated to satisfy the following

conditions.

i) traffic offered = out-going over-flow traffic from high usage routes +
out-going first choice traffic on the final route +
in-coming traffic on the final route

i) blocking rate = 0.01 '

Over Flow Traffic

g : al+ a2

| 4

al
azl

n2 nl n nl+n?

The Number of Circuits of High Usage Routes

ab— nl}—pai at+a2

B IR

o .I (One-way operation) {Both-way operation)

Figare 12.2-13 Overflow Traffic Equivalent Method
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13.1 Outline of the Facility Plan

- 13.1.1 Installat_ipﬁ 'Séhedule of Main Telephone Lines (Sales_ Plan)

Table 13.1-1 and Table 13.1-2 show the forecasted demand, the number of Subscﬂbsrs and
the number of main telephone Iin_c:s' to be ih_stallcd for each exchange office in the BMA and _
the Surrounding Area. The number of subscribers at the end of 1992 is estimated on the
basis of the TOT supply plan.
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