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Abstract
in forecasting future market size for telecommu
the diffusion processes of the services that mak
however, many existing telecom

effort to satisfy customer needs. Thus, an aggrega
as comp

among telecommunication services, such
customer's desires for telecommunication.
services is proposed and independent,
according to customer needs, customer pre

on such relationships are applied to telecom
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1. Introduction

Telecommunication services have changed greatly since
the invention of the telegram and the telephone. While
fies the telecommunication needs of
and

the telephone satis
most customers, advancement
diversified communication needs have brought about

h as data communication and

technological

many new services suc
multimedia services.

When the telephone was the major service and
t, the telecommunication

a service
provider monopolized a marke
services market was usually analyzed without considering
any relationships among the services. Today's market,
however, includes varied telecommunication services,
many of those service
Thus, an analysis of the telecommunication
s among

providers compete with one
another.
services market should consider the relationship
the service providers. An analysis of the service market
and a development of a forecast of its size that accounts
for these relationships requires an understanding of the
user's service needs and a classification of the
telecommunication services according to those needs.

on 2 of this paper introduces a classification of the
formation and

Secti
services based on customer needs for in
Definitions of mutually independent,
complementary and competitive relationships among the
telecommunication services are also pro We
cast models that accounts for
these relationships in section 3. Section 4 presents
application resuits for the models proposed by Peterson
and Mahajan(5]. Section 5 presents concluding remarks.

telecommunication.

posed.
discuss the demand fore

2. and

telecommunication services

Classification relationships of

munication services
ted forecast shou
etitiveness and complementariness in view of the
in this paper, a framework for classifying telecom

nication service
e up the whole market and aggregate them. Recently,

competitive and complementa
mise equipmen
munication services in Korea.
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s, it is customary to analyze individually

have diversified and new services have arisen in an

|d consider the various relationships

munication
ry relationships are defined
t, cost and network. Forecasting models based

on, competitive relationship, compiementary relationship

In this section, a customer-oriented

hierarchical classification of telecommunicat

we present
jon services.
A definition of the relationships among them is also
provided based on this classification.

2.1. Classification of telecommunication services

A user wishes to select the best service to satisfy various
using a particular
information medium; the user may be constrained by
time, cost, customer premise equipment (CPE), etc.
CPE includes items such as fax, modem, and telephone.
this viewpoint, we define five aspects of
nication service use: usef, purpose of use,

needs for telecommunication

From
telecommu
means of use, core service, and base service. Th
can be ciassified as an individual, government, etc. and
s conversation, inspection, etc. The

e user

the purpose of use a
s of use are classified as character, digital data, etc.
rvice that is

mean
The core service represents the type of se
generally used, eg., telephone, facsimile. The base
ubscriber-oriented basic service to which the
user pays a subscription charge. The scheme of our
classification is shown in figure 1. We index the user, the
e, the means of use, the core service and
and I, respectively. A

service is a s

purpose of us
the base service as I, I 1y L
service type B, represents a service defined by index set

Q={1,=i,, 1,750, 4= 1 1s=ig}

2.2. Definition of retationships among
telecommunication services

In this paper, we define three kinds of relationships
among services! mutually independent, complementary,
Mutually independent services are those

having no relation to one another from the perspec

competitive.
tive of
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Fig.1 Service classification based on information and telecommunication needs

the user. It is sufficient to analyze the demands for such
services independently of one another.

Complementary ~ services  aré those  required
simultaneously to satisfy identical or similar information
and telecommunication needs. As shown in Table 1,
complementary services may be classified as either
narrow-scope or wide-scope. We denote T, as CPE and
N, as a network for a service B, S, is defined as the
additional cost incurred and Eq, as 2 dummy variable
representing any network interconnectivity required when
adding a new service B, to a given service By, Ey, S
defined as one if interconnection is necessary and zefo
otherwise. Then, narrow-scoped complementary services
represent those that may be provided without additional
cost (So,m0) using the existing CPE (T=T,) and

networks  (NG=Ng). Wide-scoped complementary
services, on the other hand, represent those types of
services requiring additional CPE (T=T,), an additional
cost (Sg”0) of interconnectivity with other networks
(Eqe™1)-

Competitive services are individual services, the only one
among which s required to satisfy a particutar
information and telecommunication need. As shown in
Table 1, Competitive services can also be classified as
either narrow-scope of wide-scope. The relationship
petween base services (i) is defined to be narrow-scoped
competitive if they have the same user(i,), purpose of use
(i,), means of use {iy). and a core service (/). in Table 1,

the notation \’f , given i, iy iy i denotes the set of all

base services in a narrow-scope relationship. Simitarly,
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Tapble 1 Definition and example of complementary and competitive reiaticnships among telecommunication services

Narrow-Scope Telephone and Local telephone cail or
- Long-distance call
Complementary Additionai CPE {8, TQ,CTW N,=NL. S0 =0, Ea0=0, Q) Telephcne and Facsimile
services Additional Cost {84 Tnva N, =N, S m;ov Ew:o’ "0} Telephone and Three-man call
Wide- S — -
Scope Additional CPE {Bdl TQ;TW N =N, S0 qu:Q Kol Telephone and PC communication
& Additional Cost T
Network {Bql Ta:Tm NQ’NW Sw:o' Eoo =1 "2} Telephone and ISDN service
Interconnectivity ’ ’
Narrow-Scope \J B, given fo by 03 14 Facsimile on voice line
Competitive is and Facsimile service
Services on facsimile dedicated networks
and {SON based facsimile service
o Uy 8 iven i i i Telephone and Wireless service
Wide-Scope e a8 vz and ISCN service
vy 8, giveni, i,
i3 i4 13

means of use (i) are said to be in a wide-scoped
competitive relationship when they share the same user
(i) and purpose (i). Finally, core services are in a
wide-scoped competitive relationship when they share the
same user (i), purpose of use (i), and means of use {,).
For example, for those who already use telephony
(Bj1144y Where {1.1,3.1,1} implies individua! customer,
conversational purpose, voice media,
subscription based service) facsimile service (B ;) is
a CPE-added complementary service (Tyis; 4% Tirasa)

PC communication service (B,,,,,) is @ CPE- and

telephony,

cost-added complementary service (T, 1 4# T30y 3804
Sprziaaiy”0) for those customers; ISDN service
(Biisaay) 18 @ complementary service requiring network
interconnectivity (Eys31qrisiy=1, Which implies that
network interconnectivity between PSTN and ISDN is
required).

Facsimile on voice line (B,,,,). facsimile service on
facsimile dedicated networks (B, s,,5) and ISON based
(Bys71y) are  narrow-scoped

competitive services (\JB, 55, given 1,1, 1,75, 1,57,
s

facsimile services

1,=1) for those who require facismile services. The
following services are in wide-scoped competitive

relationships for voice communication (\J\UUBy s
iy i is
given 1,=1, 1,=1) : character (I,=1), digital data {1,=2),
voice (1,=3), etc. Telephony {},=1), wireless phone (1,=2),
ISDN service (1,=3) are wide-scoped competitive services

when a user requires voice communication (\J\J
14 Is
Bis1.3aisy givVEN =1, 1,=1, 1,=3).

3. Forecasting models considering the relationships
among services

The diffusion model of Bass {1] has been widely applied
to various products to explain the diffusion process of a

new product or service (refer to Mahajan et al. [3]). When
the sales during period t are defined as S, , the
cumulative sales until time t-1 as Y, , and 2 saturation

tevel as N, the Bass model can be represented as follows:
S,:(pw%‘)(N-YH)_ (1)
Although many attempts have been made to construct
new product growth models, these attempts have focused
on single-product models. New telecommunication
services do not, however, exist in isolation. Thus, it is
necessary to account for relationships among them when
analyzing the market for these services.
Peterson and Mahajan [5] proposed a few extensions of
explain
complementary relationships among new products as

the Bass model to competitive  and

follow :
Si = (pl +Q’|% +r1%)<z\/1 -—Y:_I);
53=(pz+qu—f;+r:%)(,vz-Yf_‘)- (2)

where two products have complementary relationships if
r,> 0, r, >0, and competitive relationships if r, < 0, 7, < 0.
The parameters r,, 1, reflect the complementary or the
competitive impact for each case.

4. Applications

This section presents results of applications of the
forecasting models proposed by Peterson and Mahajan{5]
to services in Korea.

4.1. Application services

Facsimile service is a CPE-added complementary service
for the user of telephone in table 1. These services are
applied as an example of a complementary refationship.
Telephone and wireless service are analyzed as the
wide-scoped competitive services,
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Table 2. Application results for Peterson and Mahajan models

Compiementary Peterson | Telephone to _ vy 213.070
Services and St ‘8 186 oo XNear Yl '
Mahajan Facsimile
. mi - . .
- Telephone S = (-002140.264 % 0137 YNy e Y 16,144
and (0.0001) (0.0001) MNr e 000y New
Facsimile Telephone Vi
service Bass :.l = (0 186 )(Ne or Yl—1 ) 213,070
in Korea Facsimile
S =(0008+0433 Ty 23,520
@002 ©000T Mr e
Competitive Services Petair:on Telephone S'¥ = (0. 3;, 4 ;:., 0. 97 4 Yoy )(Nr.r yie ) 172,346
: Telephone Mahajan N ] v
and Wireless | gm  _ (0.004+1.118 2L 0018 S N - Vi 30,399
. {©0.073) (0.0001) (0.0230) Tel
Wireless
service Telephone | o o 213,070
in Korea Bass
Wireless s - (O aa2 e )(Nm —ym 30,250

* N,=30,000,000, N, =8,000,000and N, =2,000,000 are given.

* the vaiue in the parenthesis denotes the p-value.

4.2. Results

The first part of Table 2 shows the results of the
application of the complementary model of Peterson and
Mahajan[5] to annual subscriptions to telephone lines
from 1960 and-those for fax from 1982 to 1994. The
Root MSE for this application is lower than that for the
Bass Model. The estimate of r, reflects a- significant
complementary impact. The market potential of
telephone was assumed based on the number of
households and persons employed in Korea and that of
facsimile was also infered from many related reports and
opinions of experts because of the difficulty of estimation.
The second part of table 2 shows the result of the
application of the competitive model of Peterson and
Mahajan{5]. The data analyzed are the number of
subscribers to telephone lines from 1960 and wireless
phone from 1984 to 1994. The Root MSE of wireless
service for the model of Peterson and Mahajan(5] is a
littte higher than that of Bass{1]. This is due to the
sensitiveness to the number of parameters in the models.
For both services, the competitive model performs a little
better than two. individual diffusion models by Bass[1].
Their competitive relationship turns out significant as
shown from the estimates of r, and r,, The size of
potential market for wireless phone was estimated based
on the survey data.

5. Conclusion

in this paper, telecommunication services are classified
according to customer’ needs and mutually independent,
competitive, and complementary relationships are
defined. Then, the model of Peterson and Mahajan{5] are
applied as the forecasting models reflecting such
relationships. In this paper, we do not provide a complete

example of its application to forecasting total market
demand because of a lack of data. The results,
however, may be used for forecasting the total market for
telecommunication services. We call this a bottom-up
approach because it starts with customer needs and
leads to a forecast of total market. In a top-down
approach, on the other hand, the total market demand is
forecasted and the proportion of a particular network or
service market may be estimated by predicting each
diffusion rate.
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