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ABSTRACT 

The purpose of this study is twofold: Firstly, to focus 
research on the determinants of demand for long distance 
communications to overseas countries, to single out those 
variables found to be significant in explaining demand, 
and to estimate the functional relationships; and 
secondly,to suggest a new approach to describing the 
demand process. Previous researchers have analyzed the 
demand process by using a single equation to express the 
relationship between the quantity demanded and its causes • 
An approach entail ing the estimation of a three-equation 
system offers a far better approximation of the demand 
process. This approach is referred to as the "access
usage" approach. 

The access-usage model shows the demand for initial 
calling to be a function of initial relative price of net
work access (3-minute price), and other exogenous vari
ables, while the demand for usage after access is found 
to be significant ly a function of overall relative price 
of calling. 

The models fulfil l statistical tests of significance and 
other criteria for structural homogeneity, coefficient 
stability, lack of autocorrelation and expost forecasting 
performance. 

The results show initial relative price to be more elastic 
than overall relative price, and to be in the elastic 
range both in the short run and in the long run. The in
come elasticities are found to be highly elastic in the 
short and long run. Implications following these and 
other results are discussed. 

Finally, the model may be used for forecasting purposes 
based on any set of explicit assumptions regarding the 
independent variables. 

1. INTRODUCTION 

The extremely rapid growth of demand for telecommunica
tions in recent years has generated much interest among 
academicians,businessmen and government officials and 
has focus sed attention on the factors affecting this 
demand, with particular attention given to that of tele
phone service. In recent years Dobell (7), Davis (4) and 
Waverman (26) reported their respective findings on de
mand for intra-national long distance communication. In 
the late sixties Yatrakis (29) and Lerner (17) presented 
their findings on the international demand for long 
distance. The former based their analysis on time series 
data, while the latter, who studied international demand, 
relied on cross-sectional analysis. A survey of past 
research shows no extensive time series analysis of 
demand to exist in the area of international demand. 

From an economic point of view it is important to examine 
the behaviour of long distance telephone communication 
through time in order that certain dynamic factors affect
ing demand be singled out and examined. It is of interest 
to know, for example, which macro variables best explain 
the variations in aggregate usage over time. From the 
point of view consumer demand, we are also interested in 
the immediate and long run response to changes in real 
income and relative prices. These informations will help 
expose the underlying dynamic behaviour of usage which 
in turn can be crucial in the forward planning of the 
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network and the policy issues. As no previous study has 
been conducted in the area of Canadian demand for inter
national voice telecommunication this research attempts 
to be both timely in its approach and relevant in its 
specific area of application. The analysis of interna
tional voice telecommunication will include calls to 
overseas countries via the Montreal gateway and covers 
the 1964 to 1973 quarterly time per;,r)d. 

2. THE MAIN IDEAS 

2.1 THE MEASUREMENT OF OUTPUT 

In order to proceed with the bas i c model of demand, in 
this section we need to give meaning to t he measure of 
output. The output from voice telecommunication for a 
given time period can be measured either by the total 
number of minutes the service is utilized or t he total 
number of messages completed during that given time
period. The latter is a het erogeneous measure of usage 
as different messages completed will vary in their length 
- while some messages may last only 4 or 5 minutes others 
will last more than 10 minutes. Obviously, both measures 
of output are of interest as they provide valuable infor
mation on the usage of the service and the frequency of 
calls made. 

At the time of study, time series data were not available 
on the total number of minut es for the ent ire period of 
study, extending from 1964 to 1973. However, we know 
that: 

M·Pin + O·Pot = R (2.1) 

where, M is the number of messages per period*, 0 is the 
number of overtime minutes per period, Pin is the initial 
3 minute price of a call, Pot is the overtime per minute 
price of call, and R is the total revenues generated from 
long distance telecommunication per period. From the 
total revenues, R, generated from initial calling and 
overtime usage, a proxy for total number of minutes can be 
derivedl by removing the effect of changing Pin and Pot. 

We have been able to construct an aggregate price index 
to measure the overall changing prices (which includes 
initial and overtime prices) of the various component 

* Hete M is defined to be 3 minutes long. Even when 
messages are less than 3 minutes long - which is very 
rare in international calls as users are conscious of the 
high initial charge of calling - they are billed as equal 
to 3 minutes. 

1 This is a simplification, assuming one type of message 
and overtime minute class. In order to aggregate reve
nues from all different types of calls we need to perform 
the following exercise. 

n p q r s 
Revenuet= L L L L L P. ·klm .Q .. klm 

i=l j= l iFl 1=1 m=l ~J t ~J t 

where: Pijklm = the price of the ijklmth call category 

Qijklm = the volume of the ijklmth call category 
i = 1 ••• n countries 
j = 1 ••• p holding times or conversation length 
k=1. •• q time of day (5 A.M. - 5 P.M. and 5 P.M. - 5 A.M.) 
1= 1. •. r day of week ( Monday - Saturday and Sunday) 
m= 1. •• s call classes (StatioQ-to-Station and Person-to

Person) 
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calls during the period or stuqy2. Let us call this price 
index P. 

Then the proxy ror the number or minutes is: 

(2.2) 

Now variations in Q will approximate the variations in 
tot~l number or minutes used. 

"revious researchers in the area or national demand ror 
telecommunication have used Q as the basic measure or 
demand. We suggest that the demand ror international 
~oice telecommunication be analyzed in two steps, rirst a 
1emand ror message calling, and second a demand ror the 
consumption or the service once calling is made. These 
components may be labelled respectively "access" and 
"usage". The proposed approach is rererred to as the 
"access-usage" approach. It is expected that the demand 
ror "access" and the demand ror "usage" are determined by 
difrerent rorces. 

ThP number or messages is also the measure or "access". 
The number or minutes used per "access", which is "usage", 
may be approximated by dividing the proxy ror the total 
or minutes, Q, derived in (2.2) by the number or messages. 
r.all this new measure little q. 

where Q is a proxy ror the total number or minutes per 
period, M is the total number or calls per period, and q, 
thererore, varies with the average number or minutes per 
call. 

M, the total number or accesses and q, the proxy ror the 
average number or minutes per access are the time series 
available. These series are normalized by the rirst 
observation in their range, namely Quarter 1 or 1964. Ob
serve that q and M show distinctly dirrerent trends ( See 
rigures 1 and 2). Big Q - which is a product or M and q -
has an exponential trend, as seen in rigure 3. Little q 
is a linear series with high seasonality (rigure 2), 
while M is an exponential series (rigure 1). This dir
ference in the behaviour or the two components may be 
rurther emphasized. The growth in M over the ten year 
period rrom 1964 to 1973 resulted in a rigure 10 times as 
large at the end or the period as that at the beginning, 
while, q grew by only a over the same time period. Clear
ly, the explanatory runctions ror M and q should be dir
rerent. In the rollowing section we discuss these ex
planatory runctions. In line with previous research 
rindings, in the rield or voice telecommunication, we 
will assume a model structure which will include a lagged 
endogenous term in each or the explanatory runctions. 
This will serve to measure habit persistence over the 
period or study and will be especially userul in ex
plaining the demand pattern ror q. 

2.2 THE EXPLANATORY FUNCTIONS 

In treating M, we are aware that it is an aggregate or all 
types or calls carried out during a speciric period, a 
quarter. It incorporates the three minute call as well as 
the odd cases of calls or thirty minutes·or more. Fur
thermore, it includes the calls made by businesses, govern
ments and households. Guided by economic theory, we would 
expect the aggregate demand ror M to be negatively related 
to aggregate price, and positively related to aggregate 
income. An aggregate income variable such as GNP is 
clearly the operational income constraint which incorpo
rates the income or consumers, businesses and government. 
Clearly, the choice or price variables depends on the 
expectations or the callers to talk ror 3 minutes or 
longer. In this respect, three separate cases should be 
considered 3: 

Case (a): The caller wishes to incur only a 3-minute 
charge and plans to terminate the call when he has used 
up his initial period allotment to the fullest. Due to 
the high initial period charges ror international over
seas calls, this case

4
is expected to occur, at least 

with household users • 
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Case (b): When the caller plans to call three minutes but • 
is willing to extend his conversation, based on what 
transpires in the rirst three minutes. A good many calls 
would probably rit this category. Also, many or the short 
business calls are expected to rall into this category. 
The important notion in this case is that the decision to • 
extend the call into overtime is made during the initial 
period, once the call is made. 

Case (c): The rinal case involves those individuals who 
have derinite expectations or calling overtime. The 
individuals will include the household and business users 
who have a substantial amount or information to convey. 

In cases (a) and (b), the decision to call (or to access) 
is based on the initial price, Pin. In case (b) ir 
overtime minutes are utilized they are done so arter the 
initial decision to call was made. In case (c) there is 
a derinite price expectation ror the call which includes 
the price or overtime minutes. The caller in this case 
makes his call based on the expected price of the total 
call. As an example, he will expect to pay $20.00 to 
convey his 7 or 9 minute message. The rirst two cases are 
expected to dominate the demand ror calling; it seems 
reasonable thererore, to use the initial 3 minute price 
or access, Pin, as the price variable in the equation for 
access, M. 

Usage per access, q, however, depends also upon the • 
overtime price or a call as the inrluence or longer calls 
is rerlected in the value or q. Hence, the overall price 
Pov, which includes initial price Pin and overtime price 
Pot, may be the explaining price variable in the equation 
ror q. Actually, Pin and Pot have moved in concert 
during the observation period, and in practice any of the 
three price variables (Pin, Pot, or Pov) could be used. 
Over the sample period not only have initial and over-
time price changes occurred simultaneously, but also in 
the same direction, and in similar proportions. For 
example, in 1967 long distance prices to many European 
countries were reduced. The decrease involved, for 
example, the lowering or initial rates rrom $12 to $9 • 
and overtime rates rrom $4 to $3. Also, in 1970, major 
decrease in long distance rates to the European Common 
Market Countries took place. The decrease involved the 
lowering or station-to-station rates from $9 ror 3 
minutes and $3 ror overtime to $7.35 ror 3 minutes and 
$2.45 for overtime minutes - a 22% decline in both cases. 
When the two price series are so highly collinear, the 
inclusion or both in an equation would create the problem 
or collinearity ror econometric work (see 10). 

The exponential trend in M suggests that additional 
explaining variables such as income would be appropriate. 
They were round to be so. The linear trend in q, however 
suggests a very dirrerent type or explanation, as • 
explanatory variables which increase exponentially would 
seem to be inappropriate. They were in fact tried without 
success. A simple lagged value or q is used to pick up 
the gradual change in habits or both business and house-
holds. The demand system thus becomes: 

M = r l (Pin, M_I' Y, other variables) 

q = r 2 (Pov, q-l) 

Q = M.q 

(2.3) 

(2.4) 

(2.5) 

Where M and Q above are measured in per capita terms, the 
price index variables Pin and Pov are expressed relative 

2 This is a Laspeyre's price index based on March 1973 
basket of calls ( March 1973 = 100). See footnote 1. 

3 This discussion is the outcome or a meet'ing with Neil A. 
Johnson and Prof. Paul Samuelson. I wish to thank them 
ror these suggestions. 

4 A manifestatio~ or this is the request by the caller to 
the operator, that he be signaled when 3 minutes are up. 
Although no data is available on the frequency of such 
requests, they are known to occur among non-business 
users. 
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to the GNP implicit price index , R.nd Y measures rAaJ. ne:;:
capi ta GNP. Thus t~e effect of population growth h",.s " 'he e !l 
removed by stating (2.3) in per capita terms, and in 
order to take into account the general movement in a.ll 
other prices, we relate Pin and Pov to the implicit price 
of GNP 5 . 

La.gged endogenous terms, M and q ,are included in the 
explanatory functions as th~y refle~t the adjustment 
process hypothesized and help exp1ain the trend in habit 
persistence believed to exist in long distance calling. 
Also note that in (2.3) we include a variety of explana
tory variables. These variables may be required to ex
plain the characteristics of specific purchasers who 
make up the aggregate demand for access: In an open 
economy such as Canada, imports from other countries may 
be a significant variable affecting the demand for tele
communication (e.g. by those in the export-import business). 
Immigration from other countries is also a significant 
variable to be tested, as there is expected to be a direct 
relationship between the stock of immigrants with ties 
abroad, and demand for international calls. The change 
i~ the Canadian exchange rate versus other major curren
c~es (such as the U. S. dollar and the British pound) may 
also be an influential factor affecting the demand by the 
ba~s and other financial institutions. And finally, an 
equ~pment availability variable, such as the total stock 
of telephones in service , is expected to be correlated 
with the aggregate demand as it is a prerequisite to 
calling. The above variables are explained further and 
tested, with the estimation results appearing in section 
4.2. 

Previous research on demand for international telephone 
service has been focuS3ed directly on Q, and the demand 
functions, in effect, do not allow for the separate effects 
of the demand for message access and usage. Research in 
the field of international telecommunication, on the other 
hand, has examined the demand for M, thus ignoring the 
other component of demand which arises from usage per 
message. We emphasize the differing roles played by q and 
M. In so doing not only are we able to better grasp and 
comprehend the demand process, but also to arrive at the 
separate structural factors influencing demand for message 
access and those influencing demand for extent of consump
tion after access. This has certain policy implications, 
particularly with respect to initial and overtime pricing. 

2. 3 SUPPLY INFLUENCES 

In a study of demand the supply influences need to be 
carefully considered, and if need be, be isolated and 
neutralized. Otherwise, under conditions of excess de
mand, the demand process may be no more than a response 
to the generation of new supply capacity. If, however, 
the industry is operating in circumstances of adequate ' 
supply, changes in quantity sold can be inferred to have 
been caused by a change in the state of demand. 

Three criteria may be advanced as those upon which the 
question of limitations of supply may be decided. First, 
are there high quality international telephone circuits 
for good quality voice communication between Canada and 
other countries? Are international telephone circuits 
plentiful enough to provide service without unreasonable 
delay? And thirdly, is the domestic telephone system in 
Canada sufficiently developed so that a high percentage 
of subscribers have access to international telephone 
circuits? While the first criterion is qualitative, the 
s econd and third criteria are quantitative. The answer to 
a l l questions are affirmative. Without delving into 
details, it has been assessed that supply limitations over 
the past decade for outgoing calls from Canada have been 
of small overall concern and are unlikely, therefore, to 
pose complications in the study of demand 6 

3. THE COMPONENTS OF DEMAND 

The components of demand to be specified are that of 
initial access and real consumption per access, or alter
natively messages and per message real dollar consumption] 
These are identified by M and q respectively. A third 
component is derived through an identity relating total 
real dollar consumption Q to a by-product of M and q. 
The model used to express this system is dynamic. 
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Th e d,Ylll'I.mi cs o f mes sn.ge consumption is seen as the at
t?Pl:9t ~Y consumer s to bring their actual consumption in 
J Ane w1th s ome des i red level, which is determined by 
c:-T'~;,:,in ~xogenou.s variabl es and the r elative price of 
call1ng . The f ollowing structure 8 is therefore being 
postulated: 

Where M is per capita mesr;ages (or access) and M* j.B the 
desired l evel, X is vectors of exogenous variables Pi n 
is the relative price of access to some measure of ~ver
all price such as the implicit GNP price deflator, A is 
the speed of adjustment to the desired level and U is 
the disturbance term. Substituting M* from (3.2) into 
(3.1) above and solving reduces to the following form: 

M= aA + SAX + .\np· + (1- A)M +u 
t -t ~nt t-l t 

The coefficient of M 1 in (3.3) allows an estimate for 
which in turn identifIes the structural parameters a,S 
and n . 

Let us assume for the moment no serial correlation in ~he 
residuals exists and that the condition of zero mean and 
constant variance in the residuals is met. Under such 
circumstances ordinary least square (OLS) applied to 
equation (3.3) yields cons i stent and asymptotically 
efficient estimators 9. 

A structure identical to that of messages is hypothesi zed 
for per message consumption. 

(3.4) 

5 
We also benefit from the added variation in these 

relat ive price series when we carry out the estimations. 
Recall that only a few observed price changes are avail
able for init ial and overtime prices during the period of 
study. 

6 It has also been verified that the composition of 
aggregate demand, does not reveal undue shifts in the 
'~aE!-cet" of service over the study period. The problems 
arising , therefore, from a changing '~asket" of call 
categories are believed to be insignificant. 

7 We shall be using consumption and demand interchange
ably based on the assumption that supply influences do 
not act as a constraint on demand. 

8This has been referred t o in literature by varying 
names. J. Johnston, (15) uses the term "partial 
adjustment", while Houthakker and Taylor (13) refer t o it 
as "flow adjustment" model. 

9 The inclusion of a lagged endogenous term as regressor 
in ~quations, however, often violates the assumption of 
least squares. The assumption that the disturbance term 
should have zero mean and constant variance may not be 
met, as the lagged term itself may be correlated with the 
contemporaneous disturbance term. Moreover, the distur
bance term is no longer uncorrelated wit h the explanat ory 
variables. This can cause the OLS estimators to be b i asei 
in small samples. The other important point is that the 
conventional Durbin-Watson test is ·biased towards the 
value of 2, the measure of random disturbance. Durbin 
proposes an alternative test (I) for autocorrelation in 
large samples which is tailored to those situations which 
incorporate lagged dependent terms (8). Thi s test in
volves computing an estimate for the f i rst order auto
correlation coefficient from the conventional D. vI. 
statistic where r is the first order estimate. Durbin 
suggests another test (11) in the same article which is 
asymptotically equivalent to test I. This inv~lves r e 
gressing error ~erm et on e -1 an~ ~ll original set of 
explanatory var~ables from ~he or~g~nal relation, and 
t esting for the significance of the coefficient of c~_l' 
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where q is per message ("unit") consumption and q* is the 
desired level, Pov is the overall price of calling rela~ 
tive to the GNP implicit deflator, e is the speed of 
adjustment to the desired level, and £ is the disturbance 
term. Again the reduced form can be readily derived by 
substitution of q* from (3.5) into (3.4). 

(3.6) 

The foregoing structure sees the consumer as closing the 
gap between desired and the most recent level through a 
process of adjustment. A somewhat different behaviour 
structure postulates that the decision to consume by the 
consumer to be either a function of his accumulated stock 
of habits and preferences or inventory of goods held. 
The former would apply to cases where demand for services 
or non-durables is analyzed while the latter would be 
appropriate where demand for durable or semi-durable 
goods is examined. We shall suffice only to state its 
structure and its final estimating form and comment 
briefly on its employment in this study. 

(3.8) 

where q is "unit" consumption, s is the stock variable, p 
is the relative overall price and w is wastage of the 
stock. Assuming wastage to be some constant function of 
sto:k, w

t
= OSt' the following final estimating form is 

der~ved 

where AO' A
l

, A2 , and A3 are related to a, e, n, and y .D 

The adjustment model and stock model were both applied to 
the "unit" demand function. Both produced fairly similar 
structural parameter estimates with proper signs. The 
estimation results are recorded in the following section. 
Due to the essential simplicity of the partial adjustment 
model it is preferred to the non-linear stock model. The 
application of the stock approach to the message function 
produced untenable results such as wrong signs and un
stable parameters. 

We assume throughout this study the consuming unit to have 
a well behaved utility function (with the first and second 
order conditions met) subject to a budget constraint and 
that the aggregate demand function exhibit the followi~g 
price properties. 

< 0, 
aPint 

4. ESTIMATION 

aq 
t < 0 

4.1 OPERATIONAL DEFINITION OF VARIABLES 

The endogenous data used in the estimations are messages, 
revenues, and initial and overall price indices. The 
price series were developed manually and semi-manuallY' by 
constructing a Laspeyres type index (based on March 1973 
weights) for the various pri~e changes that occurred 
during the sample period of study for the calls to various 
countries. Mention should also be made of total stock of 
telephones less residential extensions which enters exo
genously in the estimations yet is endogenous to the in
dustry. The exogenous variables employed are all derived 
from published sources of Statistics Canada. A list of 
all operational symbols used in estimation and their 
corresponding variable meaning follows. 

M = Quarterly messages per capita, 14 years and over 
q = Quarterly per message real consumption. This series 

is developed through deflation of current dollar 
consumption per message by the overall price index 
OVPLD. 
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TTIS = Total telephones in service less residential ex
tensions in Canada, quarter-end figures. 

Y = Gross National Product, constant $ 1961, seasonally 
adjusted at annual rates per population 14 years 
and over. 

CIMM= Cummulated stock of immigrants to Canada excluding 
those from North and South America, seasonally 
adjusted. 

I Total real Imports per capita, seasonally adjusted. 
IMP Total real Imports per capita, all countries except 

U.S., seasonally adjusted. 
16$tXHbAbsolute change in exchange rate of Canadian dollar 

per pound U.K. 
TNPLD =Initial (3 minute) price index for long distance 

calls . . (March 1973 = 100) 
OVPLD =Overall price index for long distance calls. (March 

1973 = 100) 
PGNP =Implicit GNP price deflator (1961 = 100). 
Pin =Initial (3 minute) price of long distance relative 

to the implicit GNP deflator. 
Pov =Overall price of long distance relative to the 

implicit GNP deflator. 
Pimp =Implicit price of imports (1961 = 100). 
Time 
Trend=Time Trend, simple linear, 1,2,3,4, 
Post 
Str. =Canadian Postal Strike dummy, Q3: 1968 

BR.Str=British Postal Strike dummy, Ql: 1971 
Expo 

67 
Dl 
D2 
D3 

=.Expo 67 dummy Q3: 1967 
=Seasonal dummy for quarter 1 
=Seasonal dummy for quarter 2 
=Seasonal dummy for quarter 3 

4.2 ESTIMATION RESULTS 

n 

In this section we report estimation results for message 
demand and per message quantity demand. The results of 
the message portion are recorded in Table 1. The point 
of departure for message estimation is that of a partial 
adjustment model similar to equation 3.1 except that a 
logarithmic adjustment process is assumed 

in Mt - in Mt 1 - A(1n M* - in M ) + U 
- t t-l t 

(4.1) 

(4.2) 

which after substitution of (4.2) into (4.1) reduces to 

(4.3) 

Equation (4.2) above assumes the desired level to be a 
function of a simple relative price and income term which 
is reported in the reduced form (4.3) in equation 1 of 
Table 1. In effect our aim throughout this section is to 
improve the specification of the desired structure (4.2), 
by transforming or adding explanatory variables to the 
right hand side while leaving the essential adjustment . 
process (4.1) unaltered. 

PI~ equation 1 OfdT~ble 1 the coefficients of MtTl'Yt and 
~nt are reporte ~n columns 2, 3 and 5 respec~~vely, 

while the intercept and seasonal dummy constants D , D , 
and. D3 are reported ~n column, 1,~3, 14, and 15 r~spe§t-
ively. The final columns report R , the coefficient of 
determination adjusted for degrees of freedom, the con
ventional Durbin-Watson statistic D.W., and the degrees of 
freedom D.F. As mentioned in the previous section in re
gressions with lagged endogenous terms the D. W. statistic 
is biased towards showing randomness in the residuals. 
For this reason we rely little in the estimates derived 

• 
• 

• 

• 

• 

for this statistic and make no jUdgements regarding the • 
absence or presence of autocorrelation, except to note as 
a matter of interest the general range. The recent two 
tests for autocorrelation proposed by Durbin and the like-
lihood ratio test (see footnote 9), which are all appli- • 
cable to models with lagged dependent variables will be 
performed on the final selection of message equation. The 
latter appears as equation 10 in Table 1 and is underlined 

10 See Houthakker and Taylor (13) for derivations . 
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to indicate ,such • 

Getting back to equation 1, Table 1, we note that coef~' 
ficients all have proper signs and are significant at the 
95 percent level as may be deciphered from the t-ratio in 
the parenthesis. A star (*) attached to a coefficient 
signifies less than at the 95 percent level significance, 
while two stars (**) next to a coefficient indicate wrong 
sign. Equation 1 shows neither, as do indeed most of the 
equations reported in Table 1. The negative intercept in 
the logarithmic sense may be translated to a zero (or 
close to zero) intercept in the linear format, implying a 
crossing of the axis at the origin. 

Equation 2, 3, and 4 are based on different combinations 
of price and income terms. In equation 2 we attempt a 
two period price rather than a simple contemporaneous 
term based on the notion that past price levels have 
a bearing on consumption in the present period, either 
due to some engrained habit or custom which may create a 
lag in response, or alternatively, due to past commitments 
which may be costly to alter. The coefficient of price 
(see column 6) increases slightly in absolute magnitude 
~hile the t-ratio indicating significance remains the 
same as the price term in equation 1. The income term 
however becomes more significant while the t-ratio on 
Mt _l drops sligh~ly. The variation in the series ex-

plained by the R remains unchanged however, at .993. In 
equation 3, column 4, a two period income term in intro
duced. This is based on the notion that the past income 
level as well as the present one are influential in 
determining message consumption levels. Again inspecting 
the t-ratios of price, income, and lagge~ terms reveals no 

dramatic improvement; neither does the R indicate an 
increased goodness of fit. 

2 
Equation 4 indicates an improvement in the R when two 
period price and income terms are used as regressors. 
The latter two indicate also coefficients with higher t
ratios than any other combination of price and income 
terms used in equations 1 to 3. In equation 5, two dum
mies are added to equation 4, one for the two month long 
Canadian postal strike which took place from the end of 
June through August of 1968 and the other for the British 
postal strike which took place in the first quarter of 
1971. Both strik,es created an above normal demand for 
overseas messages as is verified by the dummy coefficients. 
As noted in an earlier section a fair share of calls to 
overseas countries terminate in the United Kingdom, a 
manifestation of the ties of Canada with the latter 
country; hence any disruption in competing postal chan
nels of communication between the two countries would 
influence the aggregate usage of the voice telecommunica
tion ~etwork. Inclusion of the dummies while improving 

the R to.995 decreases the t-ratio of the price variable 
to -2.89 (see equation 5, column 6). In equation 7 the 
original one period price term is used in combination with 
the two period income term (column 4) and the postal dum
mies. Not only does the t-statistic for the price term 
now increase to -3.18 but so does the income coefficient's 
t~ 3.83. Furthermore, the variation explained by the 

R increases to 99.6 percent. 

It may be hypothesized that newly arrived immigrants to a 
country would have a natural propensity to "call their 
home country and cOmmunicate their experiences and impres
sions to their family and acquaintances. It may also be 
hypothesized that the propensity to call may fall off 
with the 1ength of time of 1anding as immigrants. In 
order to test this hypothesis a stock variable for im
migration to Canada from all countries except those of 
North and South America was constructed with specified 
constant depreciation rates as follows: 

Kt-It + (1 - d) Kt _l (4.4) 

where K is the stock, I is the total immigrants landed, 
and d is the deprecia~ion rate of the stock. The stock 
was initialized at first quarter of 1962 with depreciaticn 
of 10 percent per period. Per capita messages were then 
regressed against 1agged messages, (Y + Yt ), Pint and 
the immigration stock. The results siiowed ~ong sign for 
~he stock variab1e 'Ybich. upon inspection of the inter
correlation of the exp1anatory variab1es. was found to be 
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due to the high correlation between the stock, income, and 
price terms. Next a zero depreciation rate was tried 
(a-Q) which reduces equation (4.4) above to a cumulated 
stock. The estimation results for this option with the 
same price and income terms are reported in equation 7, 
Table 1. The postal dummies are excluded from equation 7 
so as to avoid any complications arising from the surge 
in immigration which occurred in the late 1960's and early 
1970, a period coinciding with the postal strike dummies. 
As may be noted the stock variable, CIMM (column 8) in
dicates a wrong sign for the coefficient. Again, the 
malaise is due to multi-collinearity, which could only 
be av.oided at the sacrifice of dropping either the price 
or income term. As proper specification dictates retainmg 
the latter two this option was abandoned altogether. 

The financial community is generally known to be a major 
user of long distance communication. A variable that is 
expected to monitor the sensitivity of this sector for 
international telecommunication may be the fluctuation in 
the Canadian dollar exchange rate during periods of 
flexible regime. The Canadian dollar has been freely 
floating since 1970. Any change in the exchange level of 
the dollar versus other major currencies, such as the U.S. 
dollar or British pound, is expected to activate demand 
for network access, regardless of the direction of this 
change. 

Historically, the major overseas country with financial
institutional ties with Canada has been the United Kingdom. 
The latter country has been and is also a major trading 
partner of Canada. For these reasons the f1uctuations in 
the dollar-pound exchange rate is believed to inf1uence 
the demand by the financial sector, such as banks, insur
ance companies, ~d investment houses; as well as by the 
export - import enterprises. The British pound further
more historically has occupied, along with the U. S. 
do11ar, a fairly important status as a world reserve cur
rency, though this trend may be slowing in recent years . 
Nonetheless, exporters and importers as well as the geneml 
financial community are fairly watchful of the present and 
expected future movements in the British pound. The for
ward rate for any currency is partly influenced by the 
present rates and partly by the expected future strength 
or weakness of the interna1 and external economic sectors 
and po1itica1 c1imate. The abso1ute change in the 90-day 
forward rate for the British pound was chosen as an addi
tional regressor in equation 8, Tab1e 1, under co1umn 9. 
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We note the coefficient to be of the right sign and sig- ' 
nificant at the 95 percent level, confirming our previous 
view regarding its adoption in the equation. 

As the Gross National Product excludes imports from its 
measure, a variable to explain variations in imports was 
felt needed. In column 10 total per capita real imports 
from all countries less its U.S. counterpart is entered. 
Equation 9 includes it. The estimation results indicate 
a wrong s·ign for the coefficient, which, upon examination 
of the inter-correlation between the explanatory variables 
and IMP showed high collinearity of the order of .9 betw~ 
IMP and the income term (y + Y

t
-

l
). The latter fact 

makes theoretical sense an~ supports the accepted view in 
macro-economics that imports are a function of national 
income. 

While macro-variables such as total imports or GNP are 
highly collinear, merchandise imports make only a portion 
of total imports and may be expected to be more volatile 
than the larger macro-variable. In equation 10 the mer
chandise portion of imports was included as an explanatory 
variable. We note both a correct sign and significant 
t 2ratio for the coefficient. We also note an improved 

R of .997. While the inter-correlation between merchan

dise IMP.and (Yt ~ Yt - ) remains stron~ the correlation of 
merchand~se IMP w~th tte dependent var~able Messages is 
of a higher order, ensuring that multicollinearity is not 
serious. Equation 10 is underlined as it becomes the 
final choice of the-;essage equation; all explanatory 
variables including the constant and dummies show right 
sign and significance at the 95 percent level; neither 
are there any apparent problems arising from multi
collinearity. Nothing conclusive can be said regarding 
autocorrelation at this stage (though the Durbin-Watson 
statistic indicates the value of 1.98). The Durbin I, 
11 and Likelihood Ratio test, (see footnote 9) were per
formed on equation 10. All these tests confirm the ac
ceptance of the null hypothesis of no autocorrelation at 
the .05 critical level. 

Equation 11 through 13 of Table 1 were designed to 
incorporate an equipment variable such as total stock of 
telephones less residential extensions (TTIS, column 7), 
as it is an elementary fact that in order to use the long 
di stance voice network the connecting equipment must be 
available. The total stock of telephones including busi
ness extensions at any one time, is expected to influence 
the horizon of "access-possibility". Number of residen
tial extensions however are not expected to affect long
distance calling , especially for such high-priced calls 
as those to overseas. Households usage of such long 
distance calls is not expected to materially alter with 
the number of extension telephones available. At any 
rate, despite a special desire to see a formulation where 
the level of access is a function of the level of equip
ment we find in equations 11, 12, and 13 that no usage 
of TTIS 11 produces a significant coefficient. 
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Having considered the estimation results for messages de
mand, we now examine the estimation results for per mes
sage ("unit") quantity demand. Unlike the message model 
which is expressed in a log-linear format, the "unit" 
quantity demand is seen to follow a linear format. Both 
the partial adjustment model and stock model (equation 
3.6 and 3.9 respectively) are ~xamined in Table 2. Equa
tion 1, Table 2 reports the partial adjustment model with 
a single period relative price Povt , lagged term ~-l' a 
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constant, a postal strike 12 dummy and seasonal dummies • 
All regressors show proper coefficient sign 13 and all a~ 
significant at the 95 percent level except seasonal dummy 
~l. In equation 2 of Table 2 a two period relative price 

(PO~t + Povt _l ) is used instead of the single one. The 
outcome is: an almost halving of the price coefficient in 
magnitude to -1.75 which is expected due to the almost 
twice as large price term; an insignificant coefficient 
for the lagged term; and a drop in the explained variation 
to 97 percent from 97.3 percent. Clearly the single perilld 
pric: term.Povt is more appropriate in specifying the 
part~al adjustment model 1, which incidentally indicates 
that the extent of consumption per message is a s~rong 
function of present overall price. By extension, this 
implies that callers are not conditioned by past price, 
rather they are influenced by the present price. This is 
not unusual in a market where charges average close to $3 
per minute. 

4.3 FURTHER VALIDATION TESTS 

Figures 1, 2, and 3 indicate the closeness of fit of the 
estimated values to the observed. Note for message de
mand (fig.l) 99.7% of the variation in the series is ex
plained by the model and for per message demand 97.3% is 
explained by the variables. Further validation tests are 
described below. 

Stability test for coefficients. In order to assess the 
extent of the stability of the coefficient of the para
meters the model is tested on different observation pericds. 
Results show all coefficients show considerable stability
vary by 5% to 10% - and to fall well within the two 
standard deviation requirement when regressions over 
1964-73 are compared with those over 1964-72 and 1964-71. 
Both the import variable and the exchange rate variable 
show nonsignificance (at the 95% level) over the 1964-71 
observation range, which may be attributed to the chang
ing roles of these variables in recent years. (The Canadian 
dollar was fixed before 1970). 

Structural Homogeneity Test. This test involves computing 
the following ratio for two different estimations 

S22 / n - k 

wpere si and S~ are the sum of square residuals for the 

original and new estimation respectively, 6n is the change 
in observations, and nand k are the number of observat:ions 
and number of regressors from the original estimation. 
Computation (4.5) is tested on an F distribution. This 
test is alternately referred to as the Chow test (1) al
though the Franklin Fisher (11) variant is used here. The 
calculated F for different sample periods of the demand 
model demonstrates that in every case the critical F (at 
the 1 percent level) is higher than the calculated, promp
ting us to accept the null hypothesis of structural homo
geneity. The acceptance of the null hypothesis further 
confirms that the combination of variables in the demand 
structure are homogeneous over the three observation 
periods. 

11 As the TTIS stock could be constructed only as far 
back as 1966, the estimation period for equations 11, 12, 
and 13, start in Ql: 1966 • 

12 Curiously enough the Canadian postal strike of Q3:1968 
did not seem to affect utilization per message. 

13 Note that the sign of the British Strike dummy is ne
gative, while this same dummy had a positive sign in the 
message equations. Though seemingly contradictory, a 
strike that means increased demand for messages is likely 
to also mean a decrease in per message consumption. Th~ 

is probably due to the greater frequency of calls 
necessitating less being said in each. 
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4.4 EX POST FORECASTING PERFORMANCES 

The forecasting performance of any model is the final test 
of its validity. The demand model regressed over the pe
riod 1964-1971 and 1964-1972 was used to forecast the ye~s 
1972-1973 and 1973 respectively. The results showed the 
one year forecast to provide deviations from actuals for 
each of the quarters of 1973 of less than 1%. On an 
annual basis the predictions provide a percent error of 
.25 for message demand, .70 for utilization per message, 
and .98 for total quantity demand. The two year forecast 
showed higher deviations from actuals. While per message 
utilization demand was again in the 1% range, the message 
demand was underforecast for the year 1972 by 4.0% and the 
year 1973 by 2.9%. The total demand was off by 5.8% in 
1972 and 4.0% in 1973. The higher deviation for message 
demand is likely due to the insignificant coefficients 
which were detected in the 1964-71 estimation period. 

5. ANALYSIS 

We shall begin the analysis by recalling' first that all 
the coefficients of the variables in the final model 
showed signs conforming to a priori expectations. That 
the impact multipliers: 

~< O,~ < 6; -...l!:L ,,0, ~ > 6, 
aPin apov ay a IMP 

ITC8 

and ~ >0. 
a;Il:l$£.m 

is, 

Recall that for the latter partial we hypothesized that 
any change in the exchange rate levels for the Canadian 
dollar, in terms of the British pound would activate de
mand for voice telecommunication. Being assured of the 
proper signs of the model parameters, let us now verify 
their structural size and impact • 
We rewrite the final equations below: 

Rn Mt = -11.64 -+:- .332 Rn Mt_l"'2.32R.n(YtYt_l)-1.00tn Pint 

.001tn lt4>lXRI t .... 035 tn IMPt .... 104 POST.STR 

• 226BR.STR. - .095Dl - .062D2 - .051D3 (5.1) 

~= 16.10 .... 227 ~-l 3.24Povt - .650 BR.STR • 

5.1 STRUCTURAL PARAMETERS OF DEMAND 

Recall the structural parameters of the model may be de
~ived from the es~imating forms above. In particular, for 
equation (5.1), (1-A~.332 (see equation 3.3) and for 
equation (5.2), (1-e}::.277 (see equation 3.6). t., and e 
are the speed of adjustments, to the desired levels of 
consumption, and are seen to be .668 and .723, respectivay. 
Said otherwise, in each period, almost two-thirds of the 
difference between the desired message level and the most 
recent level is consumed, and almost 72 percent of the 
difference between desired per message quantity and the 
most recent level is consumed. These are high speeds of 
adjustment which imply in turn, short periods of adjust
ment to the desired long run values of the structural 
parameters. This reveals also a strong habit persistence 
in international telephone communication, and one which 
is fairly responsive to exogenous influence. 

Recall again from equation 3.3 and 3.6, that once the 
parametersA and6 are known the optimal long run structural 
parameters of income, price, imports, etc., may be readi~ 
derived through division of the multipliers from the 
estimating form by the respective speed of adjustment 
parameter. The structural parameters for desired messages 
(M*) corresponding to the immediate multipliers of (5.1) 

Table 3: STRUCTURAL PARAMETERS OF MESSAGE DEMAND 

Parameter Immediate Mult'iElier Long Run MultiElier 

(Yt + Yt_l) 2.318 3.470 

Pint -1.003 -1.501 

1l:l$f.XRl t .011 .016 

IMPt .305 .457 

are entered in Table 3 above. These numbers are also 
elasticities as the estimating equation (5.1) is in log
l~n~ar form ( reported with an additional significant 
dl.gl.t). 

Table 4: STRUCTURAL PARAMETERS OF UNIT QUANTITY DEMAND 

Parameter Immediate MultiElier Long Run MultiElier 

-3.241 -4.483 

In Table 4, the structural parameter for overall price 
from the unit quantity equation (5.2) is entered. 

Betwe~n the immediate and lQng :rup. the mul tiplie:rs take m 
interl.m values. , See Table , ) and b. As the entrl.es are 
elasticities they are feferred to as "response". In the 

final column of Tables 5 and 6 the cumulative response is 
shown as a percent of the long run ultimate values. 

5.2 RESPONSE OF MESSAGE DEMAND TO INCOME, PRICE and 
OTHER EXOGENOUS VARIABLES 

First let us analyze the entries in Table 5. We shall 
discuss the results of Table 6 shortly thereafter. Lookmg 
at the second column of Table 5, atnMt 

':""a-R.-:-n---rC y';;"t-+-Y-t---l-) 

we note an immediate response o~ 2.3l8 after the first 
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quarter. After the second quarter we find a progressive 
decline in the interim multiplier, dictated by (1- A) 
multiplied successively by the last value of the multiplier. 
Note that when the successive terms are added we end up 
with a geometric progression which is equal to the. long 
run cumulative value of S 

~ 

t = 1 
t = 2 
t = 3 

where S is the initial impact multiplier 

From this scheme we can see that, depending on the value 
of A there can be a steep "falloff" in successive 
periods. With a high speed of adjustment, as here, the 
interim multipliers taper off very quickly, allowing most 
of the impact to be felt right away. This similar patter.n 
of response is noted in all multipliers. 

Table 5 

7i_ 
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t-l .009 l.'" - .004 -1.500 .001 .451 " .. 
t-l .003 3.'70 - .001 -1.501 .000 .451 n.t 
t ... .001 3 •• n - .000 -1.501 100.0 
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From the last column of Table 5, over 66 percent of the 
full val'..4e of the response is seen after the first quarter. 
After the second quarter, 89 percent of the long run value 
is realized, while after the fourth quarter close to 99 
percent of the long run value has been reached. For all 
practical purposes then, the period of adjustment to the 
full value of the multiplier takes place within a year. 
Note that it takes almost another year for the remaining 
1 percent or so to be realized. 

_SPONS£ OF OIIEItSEAS PER MESSAGE IIIIlT oa_D 10 Ovt:IIAl.L 
.LATIVI!! PRICE (CUM - CUIlULATIVlI 

Table 6 
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Now assuming an initial impulse in one of the variables 
what is the magnitude and time path of response in mess~ 
demand? Or more simply what is the response in the endo
genous variable to, say, a one percent, once-and-for-all, 
change in an exogenous variable? For obvious interests 
as a policy variable let us consider first the case of a 
1% decline in the initial relative price of messages. As 
the entries in Table 5 are also elasticities we can read
ily read off the expected effect on message demand, period 
by period. A one percent decline in Pin will almost 
' immediately (t=l) result in a 1.003 percent increase in 
messages. At the end of period 2, (t~) an additional ID 
percent will be demanded to bring the cumulative elasticity 
to 1.336. Within four quarters the cumulative response of 
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an initial 1% lowering of price will be close to the long • 
run value, of 1.5. The long run is a period long enough 
such that the delayed reactions to the initial disturbance 
have had enough time to work themselves out to settle at 
new equilibrium; the intermediate run (or interim) is the 
period during which continuous adjustments are still being 
made. 

The initial elasticity of -1.00 and the long run value of 
-1.5 ~~ee with our intuitive notions of what the message 
elastlclty should be. Certainly, we would expect numbers 
~o be in. the elasti ~ range, as the average price of init
lal call1ng for overseas is high in comparison to the 
c~nsum~r: s other expenditures, and certainly in compa.rison 
wlth slml1ar length calls made within North America 
This measure of elasticity falls also in line with ~ome of 
the previous research in the field. Yatrakis (28) found 
an elasticity of -1.03 i n a cross-sectional study. Some 
of the results by Ler~er (17 ) are within the elastic rarge. 
On the other hand Kumlns (16) -0.7 measure is at variance 
with our findings. 

Let us now review the other el ast i city measures derived 
from the message equation. A 1 per cent increase in the two 
per~o~ ~er capi t~ income, (Yt + Yt - ), is seen to produce 
an lnltlal reactlon of 2.318 percent rise in message 
followed by decreasing increments of 1% in each additimal 
period until the long run equilibrium of 3.47 is reached. 
Two points need be made here. First because of the two
period income term employed, an initial 1% rise in income 
at t = O. will only affect the Y portion of (y + Y ) . 
~t-l ~ill remai~ as before uncfianged. Theref~re, th~ , 
lmmedlate elastlcity will be less than the 2.318, and 
usually.abo~t ~alf the value. The second and more impor
tant pOlnt lS ln regards to t he magnitude of these income 
~lastici~ies. Theory postulates that as real per capita 
lncome rlses through time, everything else being the same 
the proportion of income spent by the consumer on neces- ' 
sities declines while the proport ion spent on luxuries 
rises. The former includes food and shelter while the 
latter includes mainly expenditures on services. Certamly, 
~ overseas call may still be catalogued as a luxury item 
lnsofar as the consumer is concerned, whose income elasti
city is above 1. But how much above I? Others have found 
income elasticity to be fairly high ( ~U ). Dobell et al 
found income elasticities i n the range of .15 and 2.5 for 
various market segments in North America (7). Waverman 
:ound for some estimations elastic ranges on per capita 
lncome. In a study of international telecommunication 
the Consultative Committee of International Telephone ~nd 
Telegraph (C.C.I.T.T.), r eport an elasticity of 1.5 for 
Gross Domestic Product (1 4 ). The income elasticity deri~ 
in our estimation is nonet heless too high and very likely 
capture~ other. interactions besides those represented by 
~he v~lable~ 7n ~he model. The per capita income variaOLe 
I S a global lndlcator of affluence, which of its very 
nature is highly collinear with a whole gamut of other 
causally related phenomena. The growth and proliferation 
of ~nternational finance may be one such phenomenon. The 
rapld growth and penetration of stock of telephones world
wide since early 60's may be another factor 14. Still 
another phenomenon may be the general rise in the inter
national mobility of labour 15 and the general rise in 
international travel in the past decade . 

The third column of Table 5 shows the immediate response to 
a 1% change in the exchange rate of the Canadian dollar 
for the U.K. pound to be only 1/10 of 1% rise in message 
demand. The long run response is found to be also in
elastic at 0.16 percent. This seems to be in accordance 
with the a priori notion that the demand response to the 
m?v7ments of the exchange rate originates from only spe
clflC segments of the market, such as financial institu
tions. No other known estimates for this variable exists 

14 Recall that the inclusion of the Canadian stock of 
telephones in the message equation produced untenable re
sults due to the high collinearity, between the latter 
stock and income, among other variables. 

15 Recall the high collinearity between Immigration into 
Canada and the income and price variables forbade us 
from using the cumulated stock of immigrants into Canada 
as an explanatory variable. 
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in the literature on the topic to provide a comparison • 
The final elasticity reported in Table 5 is that of mer
chandise imports (see column 4). Here again the initial 
impact is inelastic - of the order .3 - and remains so 
even after the adjustments to the long run value of .456. 
Neither economic theory or previous expectations from 
other studies would indicate otherwise. In a study by the 
International Telecommunication Union (ITU) an elasticity 
of .24 is reported for imports in an equation relating 
outgoing international calls from Great Britain to imports, 
exports, and average distance (14). 

5.3 RESPONSE OF PER MESSAGE DEMAND TO OVERALL PRICE 

Let us now consider the impact multipliers and elasticity 
measures derived for initial relative price in Table 6. 
The impact, interim, and long run multipliers are shown 
under the heading a~ Notice again a strong dis-

apov 
sipation of tne multiplier after the first period, as no~d 
in the previous Table. This is again an outcome of the 
high speed of adjustment, e, of .723. In the second major 
column the elasticities at Q4: 1973 price-quantity level 
are entered. The immediate per message demand response to 
a 1% fall in overall relative price as of Q4:1973 is only 
a rise of a fraction of one percent. Not only is overall 
relative price immediately inelastic but the interim 
values add only fractions more to the cumulative value 
to arrive at a long run value of -.143. This may seem 
strange, in as much as initial price was found to be elas
tic. Looking back at the overall price decline we find 
the overall price index to have fallen from an indexed 
value of 141.69 in Ql:1964 to 100.00 in Q4:1973. This 
represents almost a 42 point decline. This sharp decline, 
however, has only slightly affected per message demand 
over the sample time period. Per message demand has risen 
from the indexed value of 1.000 in Ql:1964 to 1.245 in 
Q4:1973, representing a mere 25 percent rise over the 
entire period (see figure 2). On the other hand, while 
the initial price index has fallen only 27 points, the 
demand for messages to overseas has risen from the indexed 
values of 1.000 in Ql:1964 to 9.815 in Q4:1973, represent
ing over 880 percent increase! (see figure 1). This 
remarkable growth in messages is partly related to the 
fall in the initial relative price. Inversely, the 
rapid drop in overall prices has not materialized in a 
large demand increase for per message quantity, meaning 
that the latter is not very sensitive to overall relative 
price. Though the initial and overall price response is 
dissimilar, we do find a commonality between them. 

Both price elasticities show similar periods of adjustm~s, 
for example after four quarters both elasticities indicate 
attainment of 99 percent of their ultimate values. Thus, 
though the policy implications for the two prices will. be 
different the time-path of response to the different 
policy measures will be the same. 

6. SUMMARY AND CONCLUSION 

The intention of this study was to examine the aggregate 
demand for voice telecommunication from Canada to over
seas countries and to quantitatively relate it to certain 
measurable variables both endogenous and exogenous to the 
industry. A causal approach was also suggested in 
examining the demand process, whereby the demand for mes
sage access would be separated from the demand for the 
extent of usage after access. 

An econometric model consisting of a three equation system 
was specified and explicitly formalized. The model struc
ture is designed to follow a process of partial adjustment 
insofar as the dynamics of consumption is seen as the 
attempt by consumers to bring their actual consumption in 
line with some desired level. 

The estimation results reported lead credence to the fore
going notion as the high speed of adjustments derived im
plied short periods o'f adj\lstment to the long run values 
of the parameters. This in turn, confirms the strong 
habit persistence associated with international voice 
communication. 

Furthermore, the coefficients of the final demand model 
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exhibit proper sign and statistical significance in accor
dance with a priori expectations and economic reasoning. 
The combination of variables in the model are found to 
provide a "tight" fit to the historical demand series. The 
models are furthermore found to be structurally homogen~ 
over diffe~nt time periods with stable coefficients . 

With these assurances the model developed may very well 
serve as a forecasting tool. Based on any set of explicit 
assumptions regarding the state of the variab:es forecasts 
of message demand, utilization per message and total 
quantity demand may be generated. 

The impact and long run multipliers of the models arlslng 
from an initial impulse in the independent variables point 
to some interesting conclusions regarding the immediate 
and long run elasticity measures associated with each 
variable as well as the speeds of adjustment to the long 
run value of the parameters. After four quarters for 
example, over 98% of the response to an initial impulse 
is felt. This implies a brief reaction time to exogenous 
changes and in combination with a strong habit element 
underscores the effectiveness of a campaign intended 
to stimulate demand. We summarize other findings and 
offer concluding remarks. The income elasticity is found 
to be both high in the immediate and long run implying a 
very sensitive demand response to increasing real per 
capita income. At the other end of the scale, the mer
chandise import elasticity as well as the exchange rate 
elasticity, are found to be less than elastic both in the 
imm~diate and long run. The initial relative price 
elasticity shows unitary elasticity in the short run and 
an elastic measure of -1.5 in the long run. 

For utilization per message, the overall relative price 
response is found to be neither responsive in the short 
run or in the long run. This may mean that due to the 
high initial charge which is incurred by the consumer, the 
overall prices are not a measure to which he responds 
effectively. The user is prone to be more sensitive to 
initial calling rates for which he is charged a fixed sum. 

The apparent insensitivity of the consumer to the overall 
rates may also be a reflection of the pattern of price 
decreases that have occurred to overseas countries in the 
past. Throughout the period of analysis, initial prices 
have fallen together with overtime prices. This has meant 
that the independent influence of each price fall has not 
been observed. Indeed, the lowering of both prices has 
kept the price ratios of initial to overtime relatively 
unchanged. This may only have led to an inducement to 
call more often and not to increase appreciably the length 
of calling. Indeed, this phenomenon is observed over the 
period of analysis. 

In brief, no conclusive implications may be made regarding 
overtime pricing given our sample period of price vari
ability. On the whole, the consumer seems to have been 
insensitive to overtime price falls even though, on 
average, the overtime price falls have been percentage
wise slightly larger than the initial period price falls 
which accompanied them. Perhaps what is required to 
stimulate overtime calling is a rate structure which ~ives 
a relatively large price incentive to call overtime 1 • 

Beyond the initial flat charge period, the prerogative to 
exercise control over consumption of additional minutes, 
in conjunction with the law of diminishing marginal 
utility, underscores the consumer's resistance to overtime 
consumption. Unless the overtime per minute price 
advantage via-a-vis the initial period calling is large 
enough to bring into equilibrium the additional utility 
derived per amount spent, the consumer will forego addi
tional consumption in preference to allocating his expend
iture on a commodity (or commodities) that bring addition
al utility for the amount expended. 

In regards to initial pricing, the policy implication is 
fairly straight forward. Neglecting any supply consider
ations for the moment, the clear-cut price policy prescrip
tion is the lowering of initial prices, as the demand for 
such calls are price elastic both in the immediate and in 
the long run. Under conditions of limited supply of 

16 This o~ course is not the desirable policy i~ slack 
capacity is non-existent. 
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circuitry this policy will only further strain the exist
ing capacity and will lead to supply related problems of 
queueing,and delays etc. Often, however, supply limit
ations occur during certain "peak" hours during the day. 
The pricing question then becomes one of stimulating de
mand in "off peak" hours through price reductions, while 
curtailing demand during peak hours through price in
creases. We shall not dwell on the mechanics of such an 
exercise. For a treatment see (20;21). 

A few final points need to be mentioned regarding the 
influence of price inflation on demand. As the price 
variables utilized in this study are prices relative to 
an implicit economy-wi.de price variable, the effect ef 
an inflationary price level will only lead to decreasing 
relative prices for voice communication. Given that 
real incomes will not be adversely affected and the share 
of consumer expenditures on voice communication will not 
be curtailed, this phenomenon will naturally increase the 
demand for overseas voice telecommunication and particuBr
ly overseas message consumptio~with high inflation rates 
the relative price of long distance is automatically re
duced and no tampering ~ith price may be necessary. 
At some point in the future, given an inflationary trend, 
a point of inflection may be reached on the demand curve 
for overtime consumption, where the initial burden in 
calling will be low enougnso as not to act as a budget 
constraint on overtime consumption. Beyond this point the 
demand for overtime consumption may also exhibit a more 
elastic price characteristic. 
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