THE PRICE ELASTICITY OF TELEPHONE DEMAND
by
Douglas G. Easton

B.Sc. (Economics) University of Victoria, 1982

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE DEGREE OF
MASTER OF ARTS_, CULI_YAO% ngi SJAE D
in the Department TE STUDIES
of

Economics PATE /WU LSL/ /4

We accept this thesis as conforming
to the required standard

ST T Pra—

DEAN

Dr. L. Laudadio

Dr. K.G. Stewart

<:> Douglas G. Easton, 1988
University of Victoria
August 1988
All rights reserved. This thesis may not be reproduced

in whole or in part, by mimeograph or other means,
without the permission of the author.



Supervisor: Professor Leonard Laudadio

ABSTRACT

With the potential for competition within the Canadian
Telecommunications industry increasing, and recent rate
reductions in message toll rates, estimates of price
elasticities have come to play an important role in forming
the tariff decisions made by both the industry and their
regulators. Also of concern to both parties is how
consumers respond over time to changes in price. Keeping
this in mind, the purpose of this thesis is to estimate toll
price elasticities which incorporate dynamic adjustment.

The model developed uses a double log linear
specification which incorporates an Almon polynomial lag
structure. The results of the model indicate that
Intra-British Columbia toll price elasticities are in the
inelastic portion of the demand curve and that adjustment to
price changes occur within a year. The model also
highlights the importance of income in determining the
demand for toll service. As competition unfolds in the
Canadian Telecommunications Industry, further investigation
of how income affects long distance demand will be required.

Examiners:

Dr. L. Laudadio

W.M. Ross
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SECTION I - INTRODUCTION

For over a decade, the British Columbia Telephone
Company (B.C. Tel) has carried out a series of econometric
investigations in order to refine its knowledge of message
toll demand within the Province of British Columbia. This
type of research has gained new significance with the
possibility of competition in the telecommunications
industry within Canada.

Competition in the message toll market has existed
in the United States since the break-up of American
Telephone and Telegraph (AT&T) in 1982. Until that time the
provision of long distance voice transmission was viewed as
a monopoly service and government regulation ensured that
this service was provided in the manner the government
deemed most appropriate. However, technological advances
which occurred during the decade prior to 1982, made
competition feasible on the highly profitable long distance
routes.

Government regulation has distorted rate
structures in the United States telecommunications industry,
in order to encourage the telephone companies to provide
universal service. Consequently, long distance services are

highly profitable, while local service is non-compensatory.

In Canada, given our ribbon type population
distribution along the forty-ninth parallel, this distortion
of lucrative long distance routes and non-profitable local
service is even more evident in our rate structure. To
identify the magnitude of this distortion within the
B.C. Tel network, B.C. Tel submitted the following cost
figures in the 1982 Canadian Radio and Telecommunications
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Commission (CRTC) Phase III Cost Enquiryl. Local calls
within British Columbia were known to cost one dollar and
ninety-two cents for every one dollar of revenue generated,
while long distance calls cost thirty-four cents for every
dollar of revenue. As a consequence of the release of these
cost figures there has been significant pressure brought to
bear on government regulators to allow competition in the
long distance market. After watching the competition
scenario unfold in the United States, Canadian regulators
have postponed competitive entry into the long distance
market within Canada until telephone rates are substantially
rebalanced to reflect the costs of providing service.
Canadian regulators are seeking to avoid the massive
increases in local charges which occurred in some United

States jurisdictions.

The first step in this restructure process began
on July 1, 1987 with a 10 percent reduction in Trans-Canada
message toll rates. This has been followed by Intra B.C.
rate reductions of 19 percent in April 1988 and an
additional 7.2 percent in July 1988. To properly understand
the impacts of the reduction of message toll rates, B.C. Tel
must be able to measure telephone demand. The price
elasticities identified by the demand equation(s) are used
by B.C. Tel as a method to assess the financial impacts of

these price changes.

The purpose of this thesis is to model, for the
intra-B.C. market, telephone or message toll demand. The
approach that will be used departs significantly from past
research. The model specification which ultimately wins
acceptance employs substantially amended empirical

definitions for all key explanatory variables. In addition

1 CRTC. Telecom Decision 86-516, 28 August, 1986
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to the many changes in the accepted econometric model a more
rigorous and formal diagnostic testing regime has been
followed. The necessity for this increased testing has been
expressed by Taylor (1981):

"Since many of the econometric models of telephone
demand are used in rate filings, the basic canons of
econometrics need to be given a great deal of
attention, for otherwise the results of the models, may
be challenged on the grounds that proper econometric
and statistical procedures have not been followed.
Econometricians take many things for granted much of
the time; to do otherwise would be tedious, repetitive
and time-consuming. However, the people that
ultimately have to be convinced at rate filings are not
other econometricians, but rather people who may have
little understanding or appreciation of econometric
procedures. As a consequence, laxity and possible
errors in procedure can be made tg seem much more
important than they in fact are."

In the case of B.C. Tel, the CRTC holds public
rate hearings to determine appropriate tariff or price
changes. During the 1970’s these hearings were an arena to
exchange information. Since 1982, there have been a
significant number of intervenors who would like to enter
the telecommunications industry in a competitive manner.
Each of these intervenors has either a resident or
consultant econometrician whose job it is to debunk studies
produced by telephone companies. This hostile criticism is
very effective in undermining sound research given that the
results are being presented to people who have no
econometric background. To rebut such criticism it is
necessary to test the model specification as rigorously as
possible.

2 Lester Taylor, "Problems and Issues in Modeling
Telecommunications Demand," Conference on Telecommunications
in Canada, March 1981 p.31.
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The major goal of this research is to estimate, as
accurately as possible, the price and income elasticities of
demand for toll calling within British Columbia. To
accomplish this many model specifications will be examined

and the results tested.

As background to these efforts, Section II of this
thesis will provide the reader with a review of the theory
of telephone demand. It identifies the need to analyze
demand at a highly disaggregated level while keeping in mind
the characteristics of toll calling. Section III reviews
the literature on telecommunications demand in Canada and
analyzes how other researchers dealt with the problems of
variable and model specification. Building on Sections II
and III, a database is developed in Section IV while
Section V specifies the econometric model which will be used
to estimate long distance demand. Section VI presents the
results of the estimation procedure and its diagnostic
tests. The conclusions are contained in Section VII.



SECTION ITI - THEORETICAL REVIEW

Before we can proceed with an empirical analysis
of demand for long distance calling, a review of the
theoretical underpinnings of the subject is required.

Until the 1980’s little research had been
completed in the area of telecommunications other than
studies commissioned or conducted by the telephone companies
themselves. Since the primary objective of these studies
was to justify rate increases, little more than a cursory
mention was made of the underlying theory. During the
1980’s, competition, or at least the threat of competition
in Canada, has galvanized the Telephone Companies to revisit
their past studies, and embark on theoretically sound

research programs.

There are two underlying sources of demand for
telephone services. The residence consumer’s demand has its
foundation in utility theory while the business customer’s
demand is determined by its production function.

For the individual, the use of the telephone, like
the use of any other good, confers utility. The choice of
how much to consume is dependent on the satisfaction derived
from the good in relation to all the other goods which make
up the individual’s utility function. Demand functions for
the goods identified in the individual’s utility function
result from solving the utility maximization problem subject
to a budget constraint.

A firm’s primary goal is to generate profits for
its owners. This is accomplished by turning lower priced

inputs into higher outputs. Economists analyze this process
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by constructing an abstract model of production. Unlike the
individual’s utility function, the choice of inputs in a
production function are not determined by satisfaction
derived, but by identifying the maximum output for a
specific set of inputs. The production function identifies
a given quantity which can be produced and provides a
constraint on the firm’s cost function. A firm minimizes
costs subject to a production constraint. By minimizing

costs the firm ensures it maximizes its profits.

There are, therefore, two underlying bases for
telephone demand: utility maximization subject to a budget
constraint or; cost minimization subject to a production
constraint. This distinction means that when we undertake
empirical analyses of telephone demand, we must separate
calls by customer class. Until recently, separation by
customer class did not occur in the majority of telephone
demand studies. There has been a general reliance on the
utility based theory of household behavior (residence
demand) as the standard in telecommunications analysis.
Given the different types of telephone demand this is
inappropriate. The reason so many studies have committed
this error appears to have been a lack of disaggregated
data, but without this disaggregation, we can not accurately
analyze long distance telephone demand.

According to the telephone industry a long
distance phone call (generally referred to as a toll call)
has seven inherent dimensions3. A customer’s decision to
pick up the telephone and place a call is governed by these
dimensions or characteristics. Consequently, the seven
characteristics play an important role in the determination

of telephone demand and are required in order to formulate

3 Taylor (1981).
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the independent variables of the demand equation. The seven

dimensions or characteristics are:

o The originator’s customer class (residence or
business) ;

The duration of the call - substitutional aspects;
The service mode - (e.g. direct dial):;

The hour of the day and the day of the week:

The length of haul (distance travelled);

The reach in terms of network jurisdiction -

O 0O 0O o o

intra-provincial, interprovincial, or international;
and

o Call externalities.

II.1 Originator’s Customer Class

There are two classes of customers which make
telephone calls, residence and business. The decisions of
each of these customer classes are determined by their
utility and production functions respectively.

Since the two customer classes which originate
toll calls do so under different constraints, two separate
demand functions need to be specified. As will become
evident from our analysis of toll calling characteristics,
customer class disaggregation provides us with a starting
point from which we can analyze the remaining six
dimensions. From the perspective of the telephone company,
separation by customer class is necessary in order to

develop tariff’s, for all telecommunications services.

II.2 Duration of the call

The duration of a long distance telephone call has

important theoretical implications and clarifies the



8
requirement to specify two separate demand functions for

residence and business customers.

It is reasonable to postulate that an individual
will have differing tastes with respect to call duration
depending on the circumstances of the call. If the
individual is a residence customer, a long distance
telephone call fills the need to communicate and to
socialize. The majority of long distance calls the
residence customer places are to pecple known prior to the
call. There is, therefore, less pressure to focus the
conversation. Because of this lack of focus, there is the
opportunity for numerous digressions during the call, which
adds to the duration. Even without digressions, people talk
longer to people they know than those they do not.

If the same individual is at work he becomes a
business customer and his calling characteristics, including
call duration, change. Business customers use the telephone
to communicate. They place long distance calls for a
specific purpose. Even when the call is placed to a party
they know, there is less digression. The long distance
calls are focussed and only last long enough to extract the

required information.

If we aggregate the individuals above, by their
respective customer classes, there emerges a clear
delineation in call duration which, in turn, justifies that
different demand functions be estimated. Studies of call
duration conducted by B.C. Tel show that the average
duration of a business call is between 3 and 5 minutes.
Residence long distance calls were shown to have an average
call duration of between 5 and 7 minutes.



II.3 Service Mode

There are four types of service mode by which a
customer can place a toll call. The four service modes are
as follows:

Direct Distance Dialling (DDD) ;
Station Operator Handled (SOH) :;
Person to Person (PTP); and
Third Number Billing (3NB) .

O O O O©

The service modes are an integral part of the
demand function specification. All four service modes
provide the same service (toll calling) but at varying costs
to the user. Because of this "sameness" the service modes
act as substitutes for each other.

Analysis of the data shows that the most common
service mode is Direct Distance Dialling (DDD). Within the
province of British Columbia DDD accounts for 94% of total
long distance calling. Station Operator Handled (SOH)
calling is the next most common service mode accounting for
approximately 5% of total calling. The remaining two
service modes Person to Person (PTP) and Third Number
Billing (3NB) account for the remaining 1%.

Service modes differ only with respect to operator
intervention and price. Given that society has no obvious
prejudice against operators it can be inferred that price
plays a significant role in the customer’s service mode
decision. This also means that we must specify separate
demand functions by service mode.

Unlike call duration, which was affected by

customer class, service mode is not. This is interesting
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since existing research into telecommunications demand has
argued that business customers are less price sensitive than
residence customers.% Analysis of British Columbia data

contradicts this.

II.4 Hour of the Day, Day of the Week

Hour of the day and day of the week along with
service mode play a significant role in the pricing
structure used by the telephone company. It makes sense for
telephone companies to alter prices according to the time of
day and day of week since the long distance telephone
network is designed to meet peak load demand. Higher prices
during the peak load period allow telephone companies to
"smooth-out" the peaks. This helps the companies avoid
unnecessary capital investment. If we look at the telephone
companies’ tariffs they appear to be in accordance with the
principles of marginal cost pricing (day/evening/late-
night/and weekday/weekend differentials, and as we have
discussed a lower charge for direct dialing as compared to
other service modes). Another rationale for the pricing
strategy is that the structure can be used to subsidize

local service.

The demand function that is specified must take
into account the hour of the day and the day of the week.
If we think of the residence customers utility function, it
becomes clear why disaggregated data is needed. The
residence customer tries to maximize utility subject to a
budget constraint. Since long distance calls are exactly
the same, no matter what time they are made, one would

expect the choice of calling to be governed by the need to

4 S. Bozman, "Intra B.C. Long Distance Telephone Demand
Price Elasticities - An Empirical Investigation",
Unpublished Master’s Thesis, University of Victoria, 1983.
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maximize constrained utility. Business customers, who are
maximizing output under cost constraints, should alter their
calling by time of day, day of week, however, the hours most
firms keep often prohibits this.

II.5 Length of Haul (Distance Travelled)

The length of haul of a telephone call is of
interest because of its influence on call duration, price
and substitutes. Each of these dimensions has direct
bearing on the specification of the demand function and each

will be examined separately.

Call duration, which is, as we have already
discussed, affected by the call class is also affected by
the length of haul. Calling statistics at B.C. Telephone
show that calls occurring within British Columbia are, at an
aggregate level, 5.3 minutes long. Calls placed to Alberta
average 9.5 minutes while calls placed to the rest of Canada
are 9.6 minutes long on average. Residences or businesses
are likely to call friends, relatives or suppliers located
within the province more frequently than those located
outside the province. Given that calls are placed more
frequently, call duration is shorter.

Price is also dependent on the length of haul.
The duration component of the multi-part tariff varies
directly with distance.

Substitutes also play a more important role the
longer the distance a telephone call must travel. The
natural substitute for a telephone call is a letter. Unlike
a long distance call, the cost to send a letter within
Canada does not vary with distance. At some point consumers

make a choice between placing a telephone call and sending a
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letter. This choice is influenced both by price and time.
Since the cost of a telephone call varies with distance and
a letter sent in the post does not, there is likely to be a
cross over point where the cost saving is traded off with
time. Time in this instance has two components. First, the
time it takes the letter to travel from the sender to the
receiver and, secondly, the time it takes to write the
letter. When specifying our econometric model we must
therefore consider the influence of these substitutes.

II.6 Network Jurisdiction

Network jurisdiction is important in this thesis
only from the point of view that it provides a boundary to
the data set. 1In Canada there are only three network
jurisdictions; intra-provincial calls, which originate and
terminate within the borders of the province;
interprovincial calls, calls which originate in one province
and terminate in another province; and international calls,
which originate within a province and terminate outside of
Canada.

This thesis confines itself to analyzing
intra-provincial toll calling, since it is the single most
important market to B.C. Telephone and because over 70% of
the toll calls made originate and terminate within the
province.

II.7 cCall Externalities

Call externalities play an important role in the
analysis of telecommunications demand in general and long
distance calling in particular. In order to complete a
telephone call the participation of at least two parties is

required. Each party involved in a telephone call,
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therefore, has utility affected. Whether or not the party
that is being called benefits from the exchange is not
relevant to the analysis. What is important is the fact
that the completed call necessarily impacts on the called
party and an externality is created.

A second type of externality results from new
subscribers connecting to the telephone network. A benefit
is conferred to all existing subscribers of the network
because the number of telephones that can be reached is
increased. This type of externality is called an access (or
system) externality, whereas, the first externality
described is a call (or use) externality.

In terms of the demand function, externalities are
important because they affect the residence customers
utility which in turn influences demand. The same arguments
can also be made when we look at the business customers
production function. Call externalities must therefore be
incorporated into our demand function specification.

Ideally, the model that is developed will
recognize the inherent dimensions in telephone demand. This
will require that a highly disaggregated model be specified.
A review of the literature will provide information on how
disaggregation was accomplished by other researchers as well

as possible model specifications and variable definitions.
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SECTION III - LITERATURE REVIEW

Literature on telecommunication demand is almost
non-existent prior to 1970. During the 1970’s, particularly
after the OPEC crisis generated widespread concern about
monopoly pricing, academics and researchers within the
telecommunications industry began their first investigation
into the determinants of telephone demand. An excellent
overview of the different approaches used during the 1970’s
is provided in Lester Taylor’s (1980) book. The major
conclusion that can be reached from the early research into
telecommunications demand is that demand is sensitive to

price changes.

As background to this analysis, it is necessary to
review the Canadian literature on telecommunications demand.
Given the different market structure of Canada and the
United States, together with the different regulatory
environment, the results of most U.S. studies are not
directly applicable to Canadian situation. An appropriate
starting point is the pioneering work conducted by E.A.J.
Dreessen as described in three studies conducted between
1976 and 1979.

The Demand for Intra-B.C. Toll Calling - A Preliminary

Report - July, 1977. E.A.J. Dreessen. >

The objective of Dreessen’s first analysis was
primarily to establish that telecommunications demand,
within the Province of British Columbia, was subject to the

5 E.A.J. Dreessen, "The Demand for Intra-B.C. Toll
Calling - A Preliminary Report", British Columbia Telephone
Company, July 1977.
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laws of economic in the form of price elasticity. No
specific econometric models were established in this paper,
however, relationships were drawn between economic variables
such as Gross Provincial Product (GDP) and toll calling, and
the issues of market segmentation and mileage bands were
discussed.

This paper can be viewed as the cornerstone on
which the current research in Canada is based.
Aggregate Demand for L-D Intra B.C. Calling: Estimates and

Forecasts, 1971-1977. E.A.J. Dreessen, 1978.6

Market and Time Period

Dreessen’s second excursion into
telecommunications demand was written in 1978. This paper
was one of the first attempts to build a demand model for
intra-provincial toll calling, on a level disaggregated
enough to provide information for rate policy decisions. The
intra-British Columbia long distance calling market, over
the July, 1971 to September, 1976 time period, was examined.

Seasonally adjusted monthly data was used.

Five models were presented in this paper. The
models were:

o A log linear model;

o A log linear model with a Koyck lag on the
dependent variable;

6 E.A.J. Dreessen, "Aggregate Demand for L-D Intra-
Provincial Calling: Estimates and Forecasts 1971-1977",
British Columbia Telephone Company, 1978.
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o A log linear model with first differences on both
the dependent variable and the independent
variables;

o A log linear autoregressive model with lags of up

to two years on all variables; and

o A log linear flow adjustment model.

Each model employed essentially the same
variables, but differed in their inter-temporal
relationships. The residential, business and total market
demand functions were calculated separately.

Variables

For any variable the subscript "t" is used to
denote time. The variables employed by Dreessen were the
following:

The dependent variable in all five models is the
logarithm of the number of conversation minutes per station
(a station is basically a telephone). In the case of
residential demand, residential stations are analyzed,

likewise for the business and total stations equations.

LDEPRMS = Log of minutes per residence mainstation.
LDEPBMS = Log of minutes per business mainstation.
LDEPTMS = Log of minutes per total mainstation.
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Explanatory variables were:

LPRES71

LPBUS71

LPTOT71

LPDI71

LGPP71

LLOCR71

LLOCB71

LLOCT71

NETPERF

TRAFFIC

POSTAL

LADV71

PHOPOW

Log of residence toll revenue per minute,
divided by Vancouver’s CPI to yield log of
real revenue per minute in 1971 dollars.

Log of business toll revenue per minute,
divided by Vancouver’s CPI to yield log of
real revenue per minute in 1971 dollars.

Log of total toll revenue per minute, divided
by Vancouver’s CPI to yield log of real
revenue per minute in 1971 dollars.

Log of per capita personal disposable income
in British Columbia, divided by Vancouver’s
CPI (1971=100).

Log of gross provincial product per capita in
1971 dollars.

A local service price index for residence
customers.

A local service price index for business
customers.

An weighted average local service price index
in 1971 dollars.

A network performance index measuring the
absence of blockages and failures in Direct
Distance Dialling (DDD) traffic.

The number of person-day traffic office
positions or operators affected by the 1973
telephone strike.

A dummy variable for the 3 month postal
strike which occurred in 1975.

Toll calling advertising expenditures in the
British Columbia market divided by the CPI.
The number of person-months in the "phone
power" or business long distance/equipment

sales force.
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LPL71 = The monthly charges for intra provincial
private line services, divided by CPI
(1971=100).

OKTEL = A dummy variable for the four month Okanagan
Telephone strike which occurred in 1973.

Equations.

The general forms of the estimated equations are
presented below. For each of the general forms three
separate demand functions were calculated, one for residence
demand, one for business and one for total intra-provincial
toll calling demand. Only the total intra-provincial toll
calling equations are presented.

1) The log linear model.

In the paper, Dreessen first specified a
log-linear model. The dependent variable was the log of
minutes per station, the independent variables were taken
from the list specified above. The major drawback of the
log-linear form is that no inter-temporal relationships are
allowed. This means that all adjustments in the dependent

variable are assumed to take place within a month.

LDEPTMS; = bg+b; LPTOT714+b,LGPP71;+b;LLOCT71,+b,NETPERF;
+b5OKTELy +b g POSTALy +b- TRAFFICy +bg LADV7 14 +bg PHOPOW,
+b; gLPL71+ey

ii) The log linear model with a Koyck lag.

As an alternative to the log-linear form,
Dreessen’s second specification, a "Koyck model" allows for
intertemporal changes. The problem with the Koyck model is
that a simplifying assumption, with respect to the lag



19
structure, is imposed. The Koyck model assumes that all
variables follow the same geometrically declining lag

structure.

LDEPTMS; = b,+b; LDEPTMS _+b,LPTOT71+b3LGPP71,+b,LLOCT71,
+b g NETPERF.+b g OKTELy +b, POSTALy +bg TRAFFIC,
+bgLADV7 1 +b, oPHOPOW,+b;  LPL71  +ey

iii) The log linear model with first differences.

The third model estimated transforms the variables into

first differences.

LDEPTMS;-LDEPTMS; _; = bg+b; (LPTOT71,~LPTOT71;_;)

+b, (LGPP71¢ ~LGPP71¢_j,

+b4 (LLOCT714-LLOCT71¢ _;)
+b, (NETPERF ~NETPERFy _
+bg (OKTELy ~OKTELy _; )

+bg (POSTALy -POSTALy. _; )

+b (TRAFFICy -TRAFFICy _)
+bg (LADV714-LADV71y_;)

+bg (PHOPOW, ~PHOPOW,. _; )

+b; o (LPL714-LPL71;_;) +e¢

iv) The log linear autoregressive model.

Dreessen does not provide a mathematical
description of this model, however, within the text of this
paper Dreessen states that all variables are transformed by
taking partial differences. The autoregressive parameters
used are derived from the error term of the untransformed
equation. The same autoregressive parameters are used to
transform every variable. For the total market equation,
Dreessen used a 5 month lag, for the residence equation a 24
month lag and for business a 1 month lag.
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V) The log linear flow adjustment model.

The fifth general model estimated is a flow
adjustment model.

LDEPTMS; = bg+b;LDEPTMS; _;+b, (LPTOT714+LPTOT71¢_;)
+b3 (LGPP7 1 +LGPP71y 1y +b, (LLOCT71¢+LLOCT71y _)
+bg (NETPERF +NETPERF _1 ) +bgOKTEL +b; POSTAL
+bg TRAFFICy +bg (LADV71¢+LADV71y_q)
+b o (PHOPOWy+PHOPOW,. _1) +bq 1 (LPL714+LPL71_;) +ey

Analysis of Results

Dreessen calculates price and income elasticity
results for each general model identified above for the
residence,business, and total markets. Table 1 presents
this information.



Ye * %

*%

Res
Bus
Tot

Res
Bus
Tot

TABLE 1

Dreessen Model Estimates

LOGLIN

=-1.270
-1.010
=0.991

-0.454
0.653
0.424

P® Stands for

KOYCK

-1.181
-1.088
-0.950

0.323
0.627
0.431

FIRDIF AUTO

-0.604 -1.296
-1.386 =1.029

0.569 -1.124
=0.207 0.246
-0.899 0.690
-0.543 0.472

Price Elasticity.

Y€ stands for Income Elasticity.
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FLWAD

=-1.101
-0.922
-0.879

0.560
0.749
0.581
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The results show that the price elasticity for
toll service is slightly elastic, whether the residential,
business or total market segments are examined. Dreessen
does not discuss the income elasticity results in any way,
however, the results show that most model specifications
find that toll service is a normal good.

One of the problems with this paper is that too
many explanatory variables are used in the model. For
example, phone power sales force and toll advertising
expenses are nearly perfect substitutes for one another in
that they are both used to stimulate toll calling. Both the
signs and significance of the coefficients of these
variables change drastically between equations, indicating
the presence of multicollinearity.

Another source of multicollinearity is the use of
both a local service price index and toll price index.
Although not stated explicitly in the analysis, the
theoretical development means that the consumer of toll
services is constrained to work within a fixed budget.

Since access to the local telephone network is required to
make a toll call, Dreessen concludes that both a local and a
toll price are needed. This conclusion is in error given
that by expressing all the price variables in real terms,
the price relationship between local and toll services has

already taken into account.
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Elasticity is...: A Disaggregated Analysis of Intra-B.C.
Toll Calling. E.A.J. Dreessen, 1979.7

Market and Time Period.

Dreessen’s final investigation into the
determinants of toll calling within British Columbia is
described in his 1979 paper. The market analyzed is this
study is the intra-British Columbia toll market. The time
period covered is January, 1973 to December, 1978. The data
was seasonally adjusted using the Census X-11
seasonalization package.

No equations are specified in this paper, however,
the flow adjustment model used is described in detail in
Dreessen 1978. The major difference between this paper and
Dreessen’s earlier work is that mileage bands and market
segments are now used. In fact, sixty market segments were
identified. This greater level of disaggregation is an
improvement over earlier work.

The market segments used by Dreessen were the
following:

o residence direct distance dialling, Monday through
Friday, daytime;
o residence direct distance dialling, Monday through

Thursday, evening;

o residence direct distance dialling, Friday
evening;
o residence direct distance dialling, Saturday,
daytime;
7 E.A.J. Dreessen, "Elasticity is...: A Disaggregated

Analysis of Intra-B.C. Toll Calling", British Columbia
Telephone Company, 1979.
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residence direct distance dialling, Sunday,
daytime and evening;
residence direct distance dialling, Saturday,
evening;
residence direct distance dialling, Monday through
Sunday, late night;
residence, station operator handled, Monday
through Friday, daytime;
residence station operator handled, Monday through
Friday, evening;
business, direct distance dialing, Monday through
Friday, daytime;
business, station operator handled, Monday through
Friday, daytime; and
business, person to person, Monday through Friday,

daytime.

For each of the listed market segments five

mileage bands were examined:

O O O O o

Variables

0 to 10 miles (mileage band A);

11 to 25 miles (mileage band B);

26 to 50 miles (mileage band C);

51 to 100 miles (mileage band D); and
101 to 870 miles (mileage band E).

For each market segment the dependent variable is

the logarithm of the number of conversation minutes per

station.

used,

To differentiate the variables subscripts will be

"k" stands for the market segment of interest, while

"t" denotes time.
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LDEPMSy = Log of minutes per mainstation for market
4
segment k.

The explanatory variables were:

LPRIC71t,k = Log of toll revenue per minute for market
segment k, divided by Vancouver’s CPI to
yield log of real revenue per minute in 1971
dollars.

LPDI71¢ = Log of per capita (15 years and older)
personal disposable income in British
Columbia, divided by Vancouver’s CPI
(1971=100).

LGPP714 = Log of gross provincial product per capita
(15 years and older) in 1971 dollars.

LLOCR71t,k = A local service price index for the market
segment being analyzed.

NETPERF¢ = A network performance index measuring the
absence of blockages and failures in Direct
Distance Dialling (DDD) traffic.

TRAFFICy = The number of person-day traffic office
positions or operators affected by the 1973
B.C. Telephone strike.

POSTAL¢ = A dummy variable for the 3 month postal
strike which occurred in 1975.

LADV71¢ = Toll calling advertising expenditures in the
British Columbia market divided by the CPI.
PHOPOW = The number of person-months in the "phone

power" or business long distance/equipment

sales force.

LWEEKPRO = Dollar expenditures on weekend toll calling
promotions divided by CPI (1971=100).
OKTEL = A dummy variable for the four month Okanagan

Telephone strike which occurred in 1973.
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Equations.

i) Equations for Residential Telephone Demand.

LDEPMSy y = bg+b)LDEPMSy_; y+b, (LPRIC71y 1 +LPRIC71¢ ) i)
+b3 (LPDI71¢+LPDI71¢ )
+b4 (LLOCR71¢ 3 +LLOCR71¢_p )
+bg (NETPERF +NETPERF _1 ) +bgOKTELy +b, POSTAL
+bg TRAFFICy +bg (LADV71 +LADV7 14 _q)
+b o (PHOPOW, +PHOPOW,. _ )
+b, 1 (LLWEEKPRO4 +LWEEKPRO, _;) +ey

ii) Equation for Business Telephone Demand.

LDEPMS; = bg+b)LDEPMSy_; y+b, (LPRIC71y 1 +LPRIC71¢ ) i)
+b3 (LGPP71¢ +LGPP71¢_1)
+by (LLOCR71y y+LLOCR71¢_ ;1 )
+b5 (NETPERF +NETPERFy _) ) +bgOKTEL +b, POSTAL
+bg TRAFFICy +bg (LADV714+LADV71¢ ;)
+b; o (PHOPOW, +PHOPOW,. _; )
+b, 1 (LLWEEKPRO, +LWEEKPRO, _;) +ey

Analysis of Results

Using the flow adjustment equation, coefficient b,
estimates the long run price elasticity of telephone demand
while long run income elasticity is measured by bj.

The author suggests that the results were mixed.
Unfortunately, no tests of significance for the regression
coefficients are provided. The price elasticities for
mileage bands A and B were less than zero or inelastic. For
mileage bands C and D two market segments were found to be
price elastic with values greater than negative 1 while the
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remaining market segments were inelastic. Finally, four of
the twelve market segments for mileage band E were estimated
to be price elastic.

The average income elasticities (referred to as
state of the economy elasticities) was 3.0 indicating that
toll demand is a normal good. Dreessen does not discuss the
income elasticity results within his paper.

One of the surprising conclusion’s of Dreessen’s
paper is that a Koyck model is more appropriate method of
estimating telephone demand that the flow adjustment model.
This conclusion is based on the statistical significance or
the coefficients. Dreessen does not present any Koyck model
results within his paper.

A problem in the paper is that the breakdown by
mileage band is not detailed enough to make appropriate
policy decisions. The last mileage band requires further
disaggregation since the majority of British Columbia toll
calls fall within this mileage category. This model also
suffers from over specification as too many variables are

included in the analysis.

Even with the problems identified this paper
contributes to the literature on telephone demand in three
ways: it is the first paper analyzing British Columbia toll
demand to disaggregate the data into mileage bands; it is
the only British Columbia study to mention the income
variable; and it moves away from the flow adjustment model
to the Koyck model. Although the models are over specified,
Dreessen’s papers are also an excellent source for variable

definitions.
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Intra B.C. Long Distance Telephone Demand Price Elasticities

- An Empirical Investigation. 8cott Bozman, 19838

Market and Time Period

The Bozman paper looked at the intra
British Columbia long distance calling market over a ten
1973 to 1983.

paper examined 12 market segments:

year time period, Monthly data was used. The

o residence

direct distance

Friday, daytime;

dialling,

Monday through

o residence direct distance dialling, Monday through
Thursday, evening;

o residence direct distance dialling, Friday
evening;

o) residence direct distance dialling, Saturday,
daytime;

o residence direct distance dialling, Sunday,
daytime and evening;

o residence direct distance dialling, Saturday,
evening;

o residence direct distance dialling, Monday through

Sunday, late night;

o) residence, station operator handled, Monday

through Friday, daytime;

o residence station operator handled, Monday through

Friday, evening;

o business, direct distance dialing, Monday through

Friday, daytime;

o business, station operator handled, Monday through

Friday, daytime; and

Bozman (1983).
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o business, person to person, Monday through Friday,

daytime.

For each of the listed market segments seven

mileage bands were examined:

0 to 10 miles;

11 to 25 miles;

26 to 50 miles;

51 to 100 miles;

101 to 300 miles; and
301+ miles.

O 0O 0O o 0O O

The model used a double log linear specification
incorporating a Koyck lag structure for the dependent
variable. Zellner estimation techniques (three stage least
squares) were employed.

Variables

The variables used by Bozman in his analysis are
listed below. The subscript "i" denotes market segment
while "j" stands for mileage band. Within the equations the
subscript "t" stands for time.

Minij/RESTA = Minutes per residential main station.

Minij/BUSTA = Minutes per business main station.

NPDIBC = Nominal personal disposable income for
British Columbia.

RGDPBC = Real Gross Provincial Product for
British Columbia.

POPBC = Population of British Columbia.

CPIVAN = Vancouver consumer price index

PGDPBC = The implicit GDP deflator for

British Columbia.
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REVij = Total revenue.

PS = Postal strike dummy.

TS = Telephone strike dummy.

DUM = A dummy variable for structural changes.
E = An error term with classical properties.
Equations

The equations estimated were as follows:

i) Equations for Residential Telephone Demand.

log(Mini'j't/RESTAt)=bO+bllog(Mini’j’t_l/RESTAt_l)
+b,10g [NPDIBCy / (POPBC,XCPIVAN, ) ]
+b3log[REVi,j,t/(Mini,j,tXCPIVANt)]
+b4PSt+b5TSt+b6DUMt+Et

ii) Equation for Business Telephone Demand.

log (Min /BUSTAt)=bo+bllog(Mini’j’t_l/BUSTAt_l)
+b,1og [RGDPBC; /PGDPBC; ]
+b310g[REV; 5 ¢/ (Minj 4 ¢XPGDPBCy)]

+b4PSt+b5TSt+b6DUMt+Et

i,Jj,t

Analysis of Results

Using these equations, the short run price
elasticity of demand is coefficient b, while short run
income elasticity is measured by b,. In each case, long run
elasticities are calculated by dividing the short run
coefficient by one minus the coefficient on the lagged
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dependent variable (b,). This is a standard Koyck
transformation. Only the models’ price elasticity results
were presented in the paper. The income elasticity results

were neither listed nor discussed.

Generally, Bozman found that short run price
elasticities were less than one. Long run price
elasticities were generally greater than one. The aggregate
price elasticity for the intra-B.C. market was found to be
-1.3. This figure was derived by revenue weighting the
individual market segments.

Bozman’s analysis contains several weaknesses
which ultimately undermine the accuracy of his results.

The first problem is that GDP is erroneously
double deflated in the business equations (RGDPBC/PGDPBCy) .
Consequently, the business equation price elasticities are
significantly biased in an upwards direction. The net
affect of this bias is that the intra-B.C. aggregate price

elasticity is incorrectly found to be greater than one.

A second major problem is the specification of the
income variable. Both the dependent and price variables use
a per capita form. However, an income variable is chosen
which is inconsistent with this per capita specification.
The use of such a variable invalidates the comparisons made
between the results of this paper and those of previous B.C.
Tel studies.

Another problem with the paper is that the market
size variable is restricted to equal one without testing the
appropriateness of this hypothesis. Setting the coefficient
on mainstations equal to one means that a new telephone can

only make calls, not receive them. This is obviously
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incorrect. No restriction should have been placed on the

market size variable.

The final problem with the paper is the
specification of the price index. The price index is a
proxy for the actual tariffed price of a call. The price
index is defined as real revenue per mainstation. The major
problem here is that the mileage bands used by the study
aggregate different tariff schedules and thus a very

imprecise measure of price is generated.

The Welfare Implications of Externalities and Price

Elasticities for Telecommunications Pricing. J.M. Griffin,
9

1980.

Market and Time Period

While this paper cannot be labelled "Canadian
research" it is one of the first papers to address the
importance of market size. For this reason the paper is as
important to the Canadian study of telecommunications demand
as it is to the study of the subject in the United States.
Unlike most of the studies done in the 1960’s and 70’s,
which were either pure time series or cross sectional
studies, the data set for this study was pooled quarterly
seasonally adjusted data, time period 1966 to 1978, for five

south western states.

Griffin asserts that his analysis of long distance
demand offers a more robust data set source than previous

9 J.M. Griffin, "The Welfare Implications of
Externalities and Price Elasticities For Telecommunications
Pricing", Review of Economics and Statistics, No. 59,

pp. 59-66, 1982.
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national interstate demand studies because there is more
price variation. The pooled model features, for the first
time in the telephone demand literature, distributed
polynomial lags. The study also uses the model’s error
structure to correct for both autocorrelation and

heteroskedasticity.

A log linear model was used to estimate the
coefficients. Polynomial lags on selected independent
variables were incorporated. The model did not disaggregate
the data by mileage band or customer class.

Variables

The dependent variable of Griffin’s model is Qi or
the number of toll messages.

The model used four independent variables plus an
error term. The subscript "t" is used to denote time while
"k" stands for the lag length. The independent variables

are:
Yo = Income with a polynomial lag;
N¢ = The population of the respective states;

(Pmts/Pcpi)t-k = The real price of message toll service with

a polynomial lag;

Ap_x = An advertising variable with a polynomial
lag.

In Griffin’s opinion, a unique feature of the
model is its use of a "superior" measure of television

advertising effects. This measure is an index of gross
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ratings points reflecting the actual frequency with which
television advertising is viewed by the public. The use of
gross ratings points avoids the serious multicollinearity
and serial correlation problems associated with the use of
advertising expenditures to measure the impact of

advertising.

It is not clear that an advertising variable is
required in an intra-provincial toll calling model.
Telephone and toll call advertising is more prevalent in the
United States due to deregulation.

Equations

The equation used by Griffin can be represented as
follows:

- 2
+ ZbgxIn(Ppts/Pepi) t-kt ZPsklnAp_yter

Analysis of Results

It is Griffin’s view that the structure of this
equation captures the effects of price, income and
advertising on telephone demand.

The use of 1nN and (lnN)zis the result of the
paper’s assertion that the number of long distance phone
calls is not an independent entity. Telephone calls depend
on a party being called. There are N subscribers, and when
a subscriber is on the phone he or she can call N-1 other
people. This means that the number of possible calls are
N(N-1). In order to account for the declining probability
of calls with the expansion of the calling network, Griffin

manipulates this term into the expression 1lnN + (lnN)z.
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The data used in the model was preconditioned to
ensure the statistical acceptability of the results.
Griffin choses generalized least squares (GLS) to estimate
telephone demand. By using GLS and by checking the error
term, Griffin ensured that the estimators are unbiased and
heteroskedasticity or autocorrelation problems are
corrected. He also presents, in an abbreviated form, some
Ordinary Least Squares results.

A polynomial lag structure was constructed for the
real income, price and advertising variables. In each case
a second degree polynomial lag was used, with a constraint
that the far endpoint equalled 0. The preferred lag

distribution was 8 quarters, on each variable.

This study estimated that the long run price
elasticity of interstate message toll service was -0.6. The
long run income elasticity for long distance messages was
estimated to be +1.32. The advertising variable was also
significant although its coefficient, at -0.026, was very

small.

The OLS price elasticity estimate of -0.56, was
not a dramatic change over the GLS estimation. Comparing
the two results, both are robust and consistent with respect
to lag length. If confidence intervals are examined, it can
be said that the results are the same.

A weak point of the Griffin analysis is that a
proxy is used to estimate the number of telephone stations
or lines. The proxy chosen was population or N. The use of
population seriously overestimates the number of
mainstations or telephones in the system. For example, a

household consisting of four family members would probably
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have a single telephone line (i.e. a single telephone
number). By using population the paper assumes that the
same household has four separate lines.

The estimate of the effect of the market size
variable (11.3), using the population proxy, was also
inconsistent due to significant multicollinearity between
the 1nN and (lnN)2 terms. It should be stressed however,
that the introduction of the market size variable, to
capture externalities in long distance telecommunications,

is a major contribution to telephone demand analysis.

Another weakness of the study is that data is
pooled across U.S. states. Given differences between the
states in terms of population size, income profiles, tariffs
and calling characteristics, data pooling is of questionable

appropriateness. Certainly, it is inappropriate for Canada.

The final problem the analysis is that when using
quarterly data, the 1966 to 1978 period is not very long.
Monthly information gives a much larger data set size and
makes the results more robust.

B.C./Alberta Long Distance Calling. A. de Fontenay and
J.T. Marshall Lee, 1982.10

Market and Time Period

This paper is important for this thesis in that it
looks at alternative model specifications for the
British Columbia /Alberta market. The work is also
interesting in that it contends that other studies have used

10 A. de Fontenay, J.T. Marshall Lee, "B.C./Alberta Long

Distance Calling", Economic Analysis of Telecommunications:
Theory and Applications, (Amsterdam, 1983).
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a double log linear model specification without testing its

appropriateness.

The market that is being analyzed is
British Columbia to Alberta calling, for the daytime
residence, DDD, Monday through Friday market segment. The
data is quarterly 1973 Q1 through 1979 Q4.

For the single market segment seven mileage bands
were examined:

0 to 20 miles;

21 to 80 miles;

81 to 180 miles;

181 to 290 miles;

291 to 400 miles;

401 to 500 miles; and
500 + miles.

O O o 0O o o o

Variables

The variables used in this analysis are similar to
those found used in Dreessen. The dependent variable Qi,t
is minutes of calling per residence mainstation, where i
stands for the mileage category and t for time.

The independent variables are as follows:

P; ¢ = Price.

£

¥ = Per Capita Income.

S1++ Sots S3t = Seasonal dummy variables used to adjust the
data.

PS = Postal Strike.

OKTS = Okanagan Telephone strike.

BCTS = B.C. Telephone strike.



38

Equations.

The estimating equation developed in the
de Fontenay and Lee paper is a translog demand function
specified as:

ani,t = Ej "i,jSi,j + aplnpi,t + aylnYt + B , lnPi'tlnYt

Y
2

+ 1/28, J(InP; ()2 + 1/28, (In¥y)2 + a;51,

+ aZSZt + a383t + a4OKTSt + asBCTSt + aGPSt + U.i,t

where 3 and ; = 1,2, ... ,7

Analysis of Results.

This paper finds that the demand for long distance
service is price sensitive. Price elasticities presented in
the paper average -1.5 while income elasticities average
2.0.

The use of the translog demand function adds
little to the analysis of telephone demand since the double
log linear demand model produces comparable results.
Therefore, for reasons of simplicity and parsimony the
translog demand model will not be considered for use in this
thesis.

The paper contains a problem with the market size
variable. The lead of all earlier B.C. Tel studies was
followed in that the market size variable and call
externalities were dealt with by dividing the dependent
variable by the number of mainstations. Mainstations were
excluded as an independent variable. This procedure means
that the market size coefficient is constrained to equal 1.
De Fontenay and Lee noted that this assumption required
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testing. Unfortunately, no empirical justification for the
market size specification is presented. If de Fontenay and
Lee had conducted the appropriate tests they would have
included market size as an independent variable to account
for the network externalities that are inherent in the

telecommunications systemn.

One important aspect of this paper is that it
identifies, for the British Columbia/Alberta market, the
importance of the income variable. The coefficient on
income is approximately 2, meaning that a 1% increase in
real personal disposable income would lead to an estimated
increase of 2% in toll calling volume in the B.C./Alberta
market.

A major weakness of this model is that quarterly
data is used. This means that there are only 28 data points
available for each of the 7 market segments. This is a
relatively small sample size. Even if the coefficient
values are significant the confidence intervals surrounding
these estimates are sufficiently large that sound policy

decisions can not be made.

Intra-B.C. Toll Demand Elasticities - Update: 84:02.
D.G. Easton and R. Scott, 1984.11

Market and Time Period

This study revised the data set developed in the
Bozman paper. In particular, the data series originating
from the provincial government were updated and modified

11 D.G. Easton, R. Scott, "Intra-B.C. Toll Demand
Elasticities - Update: 84:02", British Columbia Telephone
Company, 1984
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given revisions by the source. The paper also attempted to
correct some of the obvious deficiencies of the earlier
study. For example, the business equations were re-
estimated without the double deflation of GDP, while the
income variable used a per capita specification. The
Easton/Scott study was also the first analysis by B.C. Tel
to capture the importance of market size.

Five separate models were considered for use with
the revised data, all of which incorporated the system/call
externalities in an unconstrained manner. Ultimately the
double log linear specification with the Koyck lag structure
for the dependent variable was utilized. Zellner estimation
techniques were used to calculate the coefficients.

Variables

The variable list used in this paper is identical

12

to that used by Bozman—“, with the exception of the market

size variable, and is described in detail in the preceding
section.

The market size variable is:

MAIN = Total number of mainstations (total number of
telephones excluding extensions).

Equations

The equations estimated were as follows:

12 Bozman (1983).
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i) Equations for Residential Telephone Demand.
log(Mini,j,t/RESTAt)=bo+blloq(Mini'j’t_l/RESTAt_l)
+b,10g [NPDIBCy/ (POPBC{XCPIVAN, ) ]
+b3log[REVi’j ,t/ (Mini,j ’tXCPIVANt) ]
+b4PSy +bg TSy +bgDUMy +b; 10gMAIN+E

ii) Equation for Business Telephone Demand.

log(Mini,j,t/BUSTAt)=bo+bllog(Mini,j’t_l/BUSTAt_l)
+b,10g [NGDPBCy./ (POPBC{ XPGDPBCy.) ]
+b31°g[REVi,j ,t/ (Mlnll] ’tXPGDPBCt) ]

+b4PSt+b5TSt+b6DUMt+b710gMAIN+Et

Analysis of Results

The Easton/Scott study showed that both the short
and long run price elasticities of demand were inelastic at
an aggregate level. The overall long run elasticity was
calculated to be =-.34. The coefficient on the market size
variable was found to be significant and greater than one.
The Easton/Scott paper did not examine the income elasticity

of demand.

Econometric Models of Demand for Bell Canada Message Toll
Service. M. L. Davidson, 8. Iacono, G. M. Reader, (1985).13

Market and Time Period

This paper examined message toll service demand or
long distance telephone demand within the Bell Canada

13 M.L. Davidson, S. Iacono, and G.M. Reader, "Econometric
Models of Demand for Bell Canada Message Toll Service", Bell
Communications Research Conference, 1985.
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operating territory. This operating area includes Ontario

and most of Quebec.

The paper used quarterly data for a nine year time
period, 1974 to 1983 to examine two market segments and two
mileage bands. The two market segments were:

(o}

Customer dialed peak; and
Customer dialed off peak.

The two mileage bands selected were:

0-100 miles; and
101+ miles.

A log linear model was used to estimate long
distance telephone demand. An Almon polynomial distributed
lag structure was used on both price and income effects.

The estimation technique employed was ordinary least squares
(OLS) .

Variables

The variables used in this analysis are listed
below. The subscript "t" denotes time.

Q¢ = Quantity demanded (at time t).
Py = Real own price.

Ye = Real income (retail sales).

My = Potential toll connections.
Dip = ith Dummy variable.

et = Stochastic error term.

Within this paper, price deflated revenue is used
as the quantity demanded variable. This means that the
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dependent variable measures both the number and duration of

calls.

For each service category, the authors constructed
chained Laspeyres price indices to proxy nominal prices.
These series were then deflated using the CPI index for

Ontario and Quebec to generate the real own price variable.

The proxy used for real income was retail sales in
Ontario and Quebec again deflated by the CPI. Alternatives
to using retail sales as the proxy for income were
investigated by the authors. Ultimately the other proxies
(total wages and salaries, personal disposable income and
gross national expenditures) were rejected on the basis of

statistical significance.

Market size in this analysis is a measure of the
interdependence of long distance calling among telephone
subscribers. This paper departs from past research through
its definition of the market size variable and by not
restricting the regression coefficient to equal one.
Basically, the variable takes into account that new
telephones subscribers not only make calls but also receive
them.

Equation
This paper used a single estimating equation which
aggregated residence and business demand. The equation was

as follows:

Lth = a+2bklnPt_k+nglnYt_k+dlth+OiDit+et
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Analysis of Results

The paper does not calculate short run price or
income elasticities. The long run price elasticity of
telephone demand is coefficient by while long run income
elasticity is measured by gp. This paper finds that the
demand for toll services is price and income inelastic,
however only the price elasticity results are discussed in
detail.

Three separate areas of this paper are
problematic. The first difficulty is the level of
aggregation. The paper analyzes the demand for toll calling
at a very high level of aggregation. The price elasticity
calculated is therefore very imprecise when dealing with
actual Bell Canada tariff schedules. Calling is dependent
on the precise time of day category and the day of the week,
as well as distance. The former characteristics are omitted
from the model. Sound pricing decisions would require more

disaggregated information.

A very serious shortcoming of this analysis is the
lack of distinction between residence and business toll
demand. It was identified earlier that the principles of
demand underlying residence and business toll calling
differ. Therefore it is inappropriate to aggregate them

together in a single equation as this study has done.

Aggregating data from two provinces together is
also a problem. Although Bell Canada operates in both
Ontario and Quebec, the calling characteristics of each
province are quite different. For example, there are
different ethnic populations, different urban/rural

characteristics, different income profiles and different



45
language characteristics (French vs English). The calling

characteristics of each province should have been analyzed.

Given that there are obvious problems with the
paper the validity of the results is questionable. The
findings are not controversial but they can not be
considered accurate enough to be the basis for policy

decisions.

Summary

The review of the literature provides a solid
foundation for the development of an econometric model of
message toll demand in British Columbia. While each study
reviewed has its own set of problems the information in the
papers is invaluable. Each paper provides a key piece of
information which can be used in this thesis.

The models developed by Erwin Dreessen provide us
with possible specifications for both the dependent and
independent variables. Dreessen also reinforces the need

for highly disaggregated data.

The research of Scott Bozman outlines the need for
a better representation of prices while the work of James
Griffin demonstrates the need to accurately represent the
externalities associated with the telephone system.
Griffin’s use of population to represent call externalities
can be viewed as one of the major advances of the 1980’s.

The work of de Fontenay and Lee provides an
alternative functional form for modelling. While the
results are interesting they show that the double log linear
model specification is as good as more complicated equations

and certainly easier to interpret. The conclusion reached
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by de Fontenay and Lee that income is a major determinant of
telephone demand is also important. This thesis will

attempt to verify this conclusion.

Easton and Scott refines the work of Griffin on
market size and demonstrates its importance in the context
of intra-B.C. toll calling demand. They also reinforce the
need for a better representation of price.

The paper by Davidson, Iacono and Reader provides
an alternative to the Koyck specification for dynamic
adjustment. Their use of an Almon polynomial lag structure
is a first in Canada for telecommunications demand

modelling.

This thesis will synthesize and enhance the
telecommunications demand modelling information developed by
earlier authors.
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SECTION IV - DATA

IV.1 Background

Fundamental to any econometric modelling is a
sound database. Without consistency and continuity of data
series, meaningful econometric results will not be

forthcoming.

To ensure the consistency and continuity of the
data series used in this analysis, diagnostic tests were
preformed on the raw data. The first analysis was simply
one of data verification. The hard copies of the data
series were compared with the computer data files.
Secondly, the raw data series was graphed in order to look

for outliers, seasonal patterns, and underlying trends.

IV.2 Time Period

The time period being analyzed extends from 1973
to 1983. The choice of this time period was made for a
number of reasons. Although telephone data is available
from 1971 the quality of the data is questionable. Many
data gaps exist between 1971 and 1972 which draws into
question the validity of using this earlier time period.
Even if data was available for the 1971-1972 period it would
not be appropriate to use it because of a structural shift
which occurred in long distance calling. Most long distance
calls made in British Columbia prior to 1973 required
operator intervention as opposed to the direct distance
dialling that is now available.

The 1973 to 1983 time period was also chosen
because it is of sufficient length not be adversely affected

by business cycles or exogenous shocks. Also it is a time
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period in which price changes occurred. This is critical to
the analysis. Prior to 1973 long distance telephone rates

changed, on average, once every seven years. During the

study period six long distance price changes occurred.
The 1973 to 1983 data set provides this analysis
with 132 months of data on 84 market segments, or just over

11,000 data points.

IV.3 Market Segments

The following are the market segments examined
within this study.

residence

direct distance

Friday, daytime;

dialling,

Monday through

residence direct distance dialling, Monday through
Thursday, evening;

residence direct distance dialling, Friday
evening;

residence direct distance dialling, Saturday,
daytime;

residence direct distance dialling, Sunday,
daytime and evening;

residence direct distance dialling, Saturday,
evening;

residence direct distance dialling, Monday through

Sunday, late night;

residence, station operator handled, Monday

through Friday, daytime;

residence station operator handled, Monday through

Friday, evening;

business,

direct

Friday, daytime;

distance dialing, Monday through
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o business, station operator handled, Monday through
Friday, daytime; and
e} business, person to person, Monday through Friday,
daytime.

For each market segment, seven different mileage
bands are examined. The mileage bands are:

0 to 10 miles;
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