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Abstract

We estimate a model of the demand for outgoing telephone calls from Spain to a group of
African and Oriental countries. The traffic to those countries is called very long distance
calling because of the high tariffs applicable to all of them even when some of them are
geographically not very distant. In this study a theoretical framework is used which takes
into account the specific characteristics of the international long distance services and the
socio-economic relationships between Spain and this group of countries. The analysis of
annual data for minutes of calling between Spain and 27 countries from 1982 to 1991, using
panel data techniques, reveals a significant own-price elasticity of 2 1.31 and a positive
reciprocal calling effect of 1 0.69. The estimated elasticity of the outgoing traffic to the
volume of foreign tourism is 1 0.22. The estimated elasticities are in the range that is
reported in other empirical studies. The favorite equation passes a battery of diagnostics. 
1998 Elsevier Science B.V.
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1. Introduction

The objective of this work is to develop an econometric model of Spanish very
long distance international calling. The common characteristic of the telephone
traffic to the group of countries considered in this work is the very high tariffs
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applicable to them. In that sense, the traffic to all the selected countries can be
considered very long distance international traffic even when some of them are
geographically not very distant.

There exist several important reasons for studying the international telephone
demand. First, its importance in terms of revenues. Second, because of the policy
issues surrounding it. In fact, as in most countries, in Spain the prices are regulated
by the government and subject to review. In that context, it would be very useful
to have a better understanding of demand in order to: project future levels and
usage patterns, estimate likely deficits or surpluses and examine the effects of
alternative pricing policies on use, capacity, and on economic welfare. The
purpose of the present paper is to contribute to such understanding, using annual
data on the traffic between Spain and a group of 27 African and Oriental countries
for the period 1982–1991.

The previous empirical studies in Spain about the international traffic demand
have used either aggregate national data for the traffic from Spain to the rest of the

´world (Perez-Amaral, 1993 and PNR and Associates, 1994), or data disaggregated
´ ´by each of the 50 provinces of origin of the call (Garın and Perez-Amaral, 1996a).

´There also exists a group of unpublished empirical studies, Telefonica (1992), that
estimate the elasticities of the traffic from Spain to individual countries.

In this work, with regard to the disaggregation, we adopt a position in between
those mentioned above. The object of the study is neither the traffic from Spain to
the rest of the world (highest level of aggregation), nor the traffic from Spain to
each of the different countries. In contrast, we use a panel data set consisting of 10
annual observations for a group of 27 countries. By using this type of data we
estimate a single elasticity for the whole region and that could be advantageous for
evaluating rate adjustments, since from 1990 uniform rates have been established
within the region. Furthermore, panel data offers many more degrees of freedom
than time-series or cross-section data, and also allows us to control for omitted
variable bias and reduce the problem of multicollinearity, hence improving the
accuracy of parameter estimates (Hsiao, 1986).

The same type of analysis developed in this study has been used by the authors
´for modelling the telephone traffic from Spain to America (Garın, 1996). In a

´ ´related paper, Garın and Perez-Amaral (1996b), analyze a similar data set for the
traffic from Spain to Europe.

Data sets of this type have been used in studies for other countries e.g.: Lago
(1970); Rea and Lage (1978); Schultz and Triantis (1982); Appelbe et al. (1988);
Acton and Vogelsang (1992), Appelbe et al. (1992) and Hsiao et al. (1993).

The rest of the paper is organized as follows. Section 2 presents the theoretical
framework. The data are presented and analyzed in Section 3. Section 4 shows the
econometric model and the estimation results. Section 5 presents a comparative
analysis of the results of this and previous studies. The conclusions are summa-
rized in Section 6.
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2. Theoretical framework

In order to elaborate a telecommunications demand model it is important to
consider the specific characteristics of this type of service. First, telecommunica-
tions consumption depends upon the interaction of at least two economic agents
who jointly consume the service. Second, a telephone call is a shared service, but
only one of the agents (the caller) pays for it. This is unconventional because both
agents derive utility from the message. These characteristics of the service require
specific models for the telecommunications demand.

This paper is based on Larson et al. (1990). The authors assume that
information yields utility to individuals, not telephone calls per se. They develop
their model taking into account the characteristic of joint consumption of the
telecommunications services.

The model considers an economic agent with access to the telephone network.
This agent derives utility from information and a composite good. Information is
produced from incoming and outgoing long distance calls. Assuming that: 1) there
is only a long distance traffic route with endpoints A and B and, 2) the agent is
located at point A, then the agent’s optimization problem is:

A A AMax U (X , I )

As.t.: I 5 f(Q , Q ) (1)AB BA

A A A Ap X 1 q Q 5 M ,AB

Awhere U is the utility function of the agent located at point A and the variables
are:

AX Quantity of composite good.
Q Telephone traffic from point A to point B.AB

Q Telephone traffic from point B to point A.BA
AI Information produced as a function of Q and Q .AB BA

AM Income.
Ap Price of composite good.
Aq Price of the long distance traffic.

The Lagrangian function for (1) is:

A A A A A AL 5 U [X , f(Q , Q )] 2 l(M 2 p X 2 q Q ), (2)AB BA AB

where l is the Lagrangean multiplier.The first order conditions for (1) are:

A AU 1 lp 5 0, (3)AX
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A AU f 1 lq 5 0, (4)I QAB

A A A Ap X 1 q Q 5 M , (5)AB

where subscripts denote partial derivatives (except those of Q and Q ).TheseAB BA

conditions imply:

A AU pX
]]] ]5 , (6)A AU f qI QAB

Ameaning that the marginal rate of substitution between X and Q equals theAB

price ratio. From (6), the general form of the traffic demand equation is:

A A A AQ 5 W(X , p , q , M , Q ). (7)AB BA

This equation reveals that the traffic demand model from A to B includes as
explanatory variables, not only the variables usually included but also the traffic
generated in the reverse direction.

The traffic demand originated at point B and terminating at point A may be
determined in a similar manner. The agent at B faces the optimization problem:

B B BMax U (X , I )

Bs.t.: I 5 g(Q , Q )BA AB

B B B Bp X 1 q Q 5 M , (8)BA

where g is the production function for information of agent B.
The maximization in (8) yields the long distance demand function

B B B BQ 5 Z(X , p , q , M , Q ). (9)BA AB

Eq. (7) describes agent A’s demand as a function of agent B’s calls, while Eq.
(9) describes agent B’s calls as a function of agent A’s calls. A Nash equilibrium
is attained by the simultaneous solution of Eqs. (7) and (9). The estimation of
point-to-point traffic demand requires these two demand equations to be estimated
simultaneously.

The first restriction of the maximization problem (1) is a production function
where information is the output whereas incoming and outgoing traffic are the
inputs. There are several hypotheses regarding the substitutability between inputs
in the production of information. First, at one extreme, those inputs are considered
as complementary inputs. This is the hypothesis of reciprocity of the calls. Under
this hypothesis, information is only generated when there is traffic in both
directions. At the other extreme is the hypothesis of the information content of the
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calls. In this case, any message (incoming or outgoing) generates information. The
sign of Q in (7) will be an indication of the substitutability between incomingBA

and outgoing calls.
Eqs. (7) and (9) are the individual long distance telephone traffic demands. In

order to aggregate it is important to take into account the number of individual
agents with access to the telephone network, that means, the number of main lines
in the country of origin of the calls.

The utilization of point-to-point demand models suggests including explanatory
variables that approximate the community of interest between the countries
considered. It would be expected that the greater the community of interest
between two countries, the greater the amount of telephone traffic between them.
Previous models of international traffic have used market size as a proxy for the
community of interest between countries, but it may be more related to variables
that measure the economic and social relationships between countries, such as
tourism, foreign residents and language communality.

This is the first time that a model of this type has been used to analyze Spanish
international telephone traffic.

3. The data

In this study we examine annual telephone traffic from Spain to a group of 27
African and Oriental countries over the period 1982–1991. The data on amount of
traffic (incoming and outgoing minutes of conversation) have been provided by

´Telefonica and are disaggregated by countries of origin or destination of the traffic.
Data at this level of detail and richness are not commonly available for most
countries, mostly due to confidentiality. However, the data presents greater
aggregation than would be desirable: they include all customer groups, and do not
distinguish the rating period in which the call was placed. The number of main

´lines in Spain has also been provided by Telefonica.
The price variable used in this analysis is the price faced by customers

(including taxes) of a three minute call at the standard daytime rate schedule. With
the available data it is not possible to distinguish the time of the day in which the
call was placed. For that reason it has been impossible to construct a weighted
average price index and the price index corresponding to the standard daytime rate
schedule has been used. Most of the telephone traffic to these countries is business
traffic and is generated during business hours. Deflation of the nominal prices is
based on the consumer price index (CPI) published by the Instituto Nacional de

´Estadıstica (INE). Data corresponding to the tourism variable have been collected,
also, from INE. Finally, data on the volume of trade (value of imports plus

´exports) have been provided by the Direccion General de Aduanas.
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The 27 countries of the sample account for approximately 3% of the total
number of minutes of outgoing international telephone traffic from Spain in 1991.
Even when this percentage of the total traffic is relatively small it is important to
know the behavior of the traffic with these countries for two reasons. First, prices
of this service are going to decrease significantly in the near future. Second, the
traffic to this group of countries is growing more quickly than with any other
region. The volume of calling is very heterogeneously distributed between the
countries of the sample. Table 1 shows a list of countries ordered by their
importance as a destination of the telephone traffic generated from Spain. Notice
that the traffic is highly concentrated by countries of destination. Only four
countries account for more than half (52.61%) of the traffic with the whole group.

During the period 1982–1991, the volume of traffic from Spain to this group of
countries has increased substantially, partly because of the decrease in real prices,
the increase in the quality of communications and other factors. On average, the
traffic from Spain to the region in question increases at an annual compound rate

1of 18.48% over the sample period. However, the rates of increase have been very
heterogeneous for the different countries. Table 2 contains a list of countries
tabulated according to the traffic increases. Notice the fast increase of the outgoing
traffic from Spain to several countries, especially China and Australia.

In order to illustrate the reciprocity of the telephone traffic, the ratios of

Table 1
Countries of destination of traffic by participation on the traffic to the whole region

Australia 21.34 Pakistan 1.56
Japan 17.77 Indonesia 1.42
Israel 8.19 Thailand 1.28
India 5.31 Nigeria 1.18
South Korea 4.98 Libya 1.15
Philippines 4.74 Ivory Coast 0.91
Egypt 4.53 Syria 0.89
China 4.36 Lebanon 0.75
Saudi Arabia 4.34 Cameroon 0.51
South Africa 3.53 Kenya 0.50
Taiwan 2.95 Bahrein 0.44
Senegal 2.77 Liberia 0.21
Jordan 2.17 Gabon 0.10
Iran 2.12

Self-constructed. Data of 1991. The values are percentages of the total traffic.

1 The annual rate of increase of the telephone traffic from Spain to Europe for the same period was
13.25%. The corresponding rate of increase of the traffic to America was 16.1%.
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Table 2
Destination countries by annual rate of increase in minutes of conversation from Spain

China 81.31 Indonesia 16.65
Australia 38.87 Egypt 16.26
Pakistan 31.94 South Africa 15.89
Jordan 29.57 Cameroon 14.71
Thailand 29.04 Ivory Coast 11.01
Japan 25.76 Liberia 9.96
India 24.08 Libya 9.96
South Korea 23.96 Nigeria 9.54
Taiwan 22.69 Saudi Arabia 3.05
Kenya 22.16 Lebanon 1.66
Senegal 21.66 Syria 0.01
Israel 19.92 Iran 21.24
Bahrein 18.25 Gabon 21.76
Philippines 16.88

Self-constructed. Period 1982–1991. The values are percentages.

outgoing to incoming traffic for the most important countries in terms of
destination of traffic are shown in Table 3.

The prices of this service have been decreasing substantially in real terms over
the sample period. From 1982 to 1989 the countries of the sample were assigned to
two different groups or tariff areas. In the first group (Saudi Arabia, Bahrein,
Israel, Iran, Jordan, Lebanon, Syria, Egypt, Liberia, and Libya) prices in real terms
have decreased by 32.61% between 1982 and 1991. For the rest of the countries
the decrease is 48.38%. Fig. 1 shows this evolution.

Table 3
Outgoing minutes / incoming minutes

Year Australia Japan Israel

1982 0.41 1.09 1.17
1983 0.42 1.20 1.51
1984 0.22 1.11 1.85
1985 0.45 0.97 1.09
1986 0.39 0.90 1.17
1987 0.51 0.90 0.94
1988 0.60 0.93 0.93
1989 0.63 1.03 0.98
1990 1.31 0.86 1.19
1991 2.47 0.74 1.11

Self-constructed. Traffic measured in minutes of conversation.
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Fig. 1. Prices of the traffic from Spain to the sample countries.

4. Model specification and empirical results

The empirical model has been constructed using the theoretical framework
shown in Section 2 and taking into account previous empirical studies, see Taylor
(1994).

Using a double-logarithmic form, the model is as follows:

A A Aln OUTLIN 5 a 1 b ln INLIN 1 b ln PR 1it i 1 it 2 it

A A A
b ln TRADE 1 b ln TOUR 1 u , (10)3 it 4 it it

B B Bln OUTLIN 5 d 1 g ln INLIN 1 g ln PR 1it i 1 it 2 it

B B B
g ln TRADE 1 g ln TOUR 1 u , (11)3 it 4 it it

where the variables in Eqs. (10) and (11) are:

AOUTLIN Minutes of outgoing telephone traffic per line from Spain toit

country i in year t.
a Non observable individual characteristics of the traffic from Spainit

to country i.
AINLIN Minutes of incoming traffic per line from country i in year t.it

APR Real price of a 3 minute call from Spain to country i in year t.it
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ATRADE Volume of trade (imports 1 exports) between Spain and country iit

in year t.
ATOUR Number of tourists in Spain from country i in year t.it

A Bu , u Random error terms.it it
BOUTLIN Minutes of telephone traffic per line from each country to Spain init

year t.
d Non observable characteristics of the traffic from each country toi

Spain.
BINLIN Minutes of incoming telephone traffic per line from Spain toit

country i in year t.
BPR Real price of a 3 minute international call from country i to Spainit

in year t.
BTRADE Volume of trade between Spain and country i in year t.it

BTOUR Number of tourists from Spain in country i in year t.it

i51,...,27 countries; t51982,...,1991 years; number of observations 5270.

Eq. (10) is the demand for outgoing traffic from Spain to the countries in
question, and Eq. (11) is the demand for traffic from the group of African and
Oriental countries to Spain. Given the availability of data it has been impossible to
estimate Eq. (11). For that reason, we have concentrated on the first equation.

The dependent variable used in this study is the number of minutes per line
from Spain to the countries of the sample. The explanatory variables are: the
average incoming traffic per line (by country of origin of the call), the real price of
the service, the volume of trade between countries and the number of tourists in
Spain by countries of origin. By using the number of lines in the denominator of
the dependent variable we impose the restriction that the elasticity of the amount
of international traffic to the number of lines is one. This constraint is tested in
Appendix A and is not rejected by the data.

An important issue in panel data analysis is how best to control for unobserved
individual heterogeneity to avoid biasing the coefficient estimates of included
explanatory variables and improve the efficiency of parameter estimates. There-
fore, we experiment with various ways to model route specific effects. Table 4
shows the coefficient estimates obtained under different assumptions on individual
heterogeneity.

The results in column (1), OLS, restrict all the coefficients to being the same for
all the traffic routes. The OLS model assumes that the traffic to all the countries of
the sample reacts in the same manner to a change in the values of the explanatory
variables and that the nonobservable characteristics are the same for all the traffic
routes and constant in the temporal dimension. The assumption of constant
intercept and slope coefficients may not always hold for the different countries.

One way to address the problems resulting from constraining the intercept and
slope coefficients to be equal for the different cross sections is by allowing the
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Table 4
Log of number of minutes of outgoing international telephone traffic per line

Explanatory (1) (2) (3) (4) (5)

variables OLS Within GLS Orthogonal Orthogonal

groups deviat. with I.V. deviat. with I.V.

ln INLIN 0.41 0.49 0.45 0.71 0.69

(17.08) (13.08) (14.80) (9.48) (12.40)

ln PR 21.21 21.09 21.17 20.66 20.69

2(9.43) (28.72) (210.29) (23.75) (24.70)

ln TRADE 0.08 0.09 0.09 20.02 –

(5.25) (2.12) (3.49) (20.44)

ln TOUR 0.34 0.19 0.29 0.11 0.12

(15.36) (3.06) (7.94) (1.45) (1.74)
2R 0.90 0.94 0.93 – –

Wald test of joint – – – 423.70 456.69

significance DF54 DF53

Standard error of 0.37 0.29 0.31 0.30 0.29

regression

M1 – 8.174 – 8.696 8.950

M2 – 4.006 – 7.238 7.458

Instruments – – – ln INLIN(21) ln INLIN(21)

Note: t-ratios in parentheses. M1 and M2, are respectively first and second order autocorrelation tests. DF: degrees of freedom. Hausman

test for fixed versus random effects: 5.76 (critical value: 13.3).

intercepts to vary. The estimates in columns (2) to (5) correspond to the
assumption that the slopes are equal across traffic routes, but allows for each route
to have its own intercept. Models of this type are widely used when working with
panel data since they represent a simple and reasonable alternative to the
assumption that all the parameters take on the same values for all individuals and
for all periods (Hsiao, 1986). The results in columns (2) and (3) differ in the
assumption concerning the individual effects. In (2), the individual effects are
treated as fixed (fixed effects model), whereas in (3) they are considered random
and form part of the error term (error components model). Under the fixed effects
assumption, the within groups estimator is the best unbiased estimator, while under
the random effects hypothesis the most efficient unbiased estimator is the
generalized least squares estimator (GLS), provided that the specific random
effects are uncorrelated with the explanatory variables. When this is not the case,
the generalized least squares estimator becomes inconsistent, and one must resort
to an estimator which both eliminates the permanent effects and permits consistent
estimation of the coefficients of the other regressors.

A way of detecting correlation between individual effects and regressors is the
Hausman test, which measures the distance between the estimations of the fixed
effects and random effects models. The difference should be small if the individual
effects are uncorrelated with the explanatory variables. A large difference,
however, would suggest correlation between errors and regressors and the GLS
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would be inconsistent. In the present case, the chi-square statistic for the Hausman
test is 5.76, which is insignificant when compared with the critical value of

2
x 5 13.3. In this case, even when the Hausman test suggests selecting the random4

effects model, there exists an additional problem which is the simultaneity
between incoming and outgoing traffic. That makes it necessary to use instrumen-
tal variables for the incoming traffic. The results of column (4) correspond to that
case where the instrumental variable used for the INLIN variable is its own value
lagged by one year.

In column (4) all the variables appear in an orthogonal deviations transforma-
tion (Arellano and Bover, 1995). That transformation means that we subtract from
each observation the standardized mean of the future values of that variable for the
country in question. By using orthogonal deviations we are eliminating the specific
characteristics of each country and that allows us to estimate consistently the
coefficients of the rest of the variables. At the same time, in order to avoid the
possible bias in the estimated coefficients, instrumental variables are used to
control for the simultaneity between OUTLIN and INLIN. The results of column
(4) show that the TRADE variable, which was significant in columns (1), (2), and
(3), is not significant. For that reason this variable is eliminated from the
specification and the results are shown in column (5) of Table 4.

Notice that due to the richness of our data we can use a point-to-point model of
international traffic demand that takes into account the simultaneity problem
between incoming and outgoing traffic and to estimate the size of the reciprocal
calling effect. This added richness comes at the price of having simultaneity in a
panel data context. We deal with that problem using the novel orthogonal
deviations with instrumental variables estimator proposed by Arellano and Bover
(1995).

After selecting specification (5), we interpret the estimated coefficients. Because
of the double-logarithmic form of the model, the estimated coefficients are
elasticities. However, these are impact elasticities and they only measure the first
effect on the outgoing traffic of a given change in the explanatory variables. Those
values ignore the effects that any change in the explanatory variables will have on
the volume of outgoing traffic through the simultaneous change of the volume of
incoming traffic.

The first effect of a change in the own price on the volume of outgoing
international traffic from Spain to this group of countries is 20.69 and is highly
significant. Incoming minutes of conversation per line turn out to be significant,
with a coefficient of 10.69. This supports the hypothesis of incomplete sub-
stitutability between calls in each direction and suggests the existence of a positive
reciprocal calling effect. The other relevant variable when explaining the outgoing
telephone traffic from Spain to these countries is the volume of tourism. The
estimated impact elasticity is 10.12.

In order to obtain the total effect of a change in the explanatory variables we use
the reduced form equation which is:
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A B B Bln OUTLIN 5 a 1 b [d 1 g ln INLIN 1 g ln PR 1 g ln TRADE 1it i 1 i 1 it 2 it 3 it

B B A A A A
g ln TOUR 1 u ] 1 b ln PR 1 b ln TRADE 1 b ln TOUR 1 u .4 it it 2 it 3 it 4 it it

(12)

Given that the traffic received in Spain from each country is equal to the outgoing
B Atraffic from that country we substitute INLIN by OUTLIN and the reduced form

will be:

A A Bln OUTLIN 5 a 1 b [d 1 g ln OUTLIN 1 g ln PR 1it i 1 i 1 it 2 it

B B B
g ln TRADE 1 g ln TOUR 1 u ] 13 it 4 it it

A A A A
b ln PR 1 b ln TRADE 1 b ln TOUR 1 u . (13)2 it 3 it 4 it it

The total effect of a change in price on the volume of outgoing traffic is:

A
≠ ln OUTLIN bit 2
]]]]] ]]]5 . (14)A 1 2 b g≠ ln PR 1 1it

If the reciprocal calling effect is equivalent in both directions (b 5 g ) the total1 1

own-price effect is 21.31.
The total effect of a change in tourism can be obtained in a similar manner:

A
≠ ln OUTLIN bit 4
]]]]] ]]]5 , (15)A 1 2 b g≠ ln TOUR 1 1it

and the estimated total effect will be 10.22.
DD is the representation of Eq. (10) (see Fig. 2) and shows the demand curve

for the outgoing traffic from Spain to the countries in question. This curve has
been constructed for a given amount of incoming traffic, INLIN5INLIN . When1

the real price of this service decreases from PR to PR , the quantity demanded1 2

will increase from Q to Q . That movement is the impact effect of a change in1 2

prices and its estimated value is 20.69. However, when prices decrease the INLIN
variable will increase (INLIN5INLIN ) and the new demand curve will be D9D9.2

With D9D9 and PR the quantity demanded will be Q . The effective demand2 3

curve will pass through points 1 and 3. The price elasticity estimated for this
demand curve is 21.31.

The estimates of this study can be considered long run elasticities and the
equation should be considered a long run equation, which might justify the
existence of serial correlation in the errors. The modelling of the short run
dynamics would probably require quarterly data which are currently unavailable.
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Fig. 2. The difference between the two values of the price elasticities.

Appendix A contains a battery of diagnostics of the selected equation. These
diagnostics consist of tests for omitted variables and stability of the coefficients
across traffic routes. They suggest that the equation is adequate for estimation,
inference and forecasting.

5. Comparative analysis of the results

In order to compare the results of this and previous studies, it is important to
bear in mind the differences between countries, periods of time and types of data.
Table 5 summarizes the results of this and previous empirical works.

For the case of Spain, there exist previous studies on international traffic with
the rest of the world as a whole. These studies estimate price elasticities of 20.42

´ ´ ´(Perez-Amaral, 1993) and 20.77 (Garın and Perez-Amaral, 1996a). There also
´exists a study of the traffic from Spain to Africa and Asia (Telefonica, 1992)

which found a price elasticity of 21.15.
There also exist two previous studies of the international telephone traffic from

´Spain which use a similar theoretical model and panel data techniques. Garın and
´ ´Perez-Amaral (1996b) is on the telephone traffic with Europe. The other, Garın

(1996), is a model of traffic with America. The short run price elasticities are
20.32 and 20.53 respectively. The different estimated price elasticities of the
Spanish international traffic for the different regions agree with the expectations
we had. In fact, one would expect that the lower the prices, the lower the price
elasticity. And that is what happens. The region with the lowest prices is Europe,
followed by America and, finally, the group of countries considered in this paper.
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Table 5
Price elasticities of international telephone traffic

Study Dependent Price Income Type of

variable elasticity elasticity data

´Telefonica (1992) No. of minutes 21.15 – T.S. monthly

Spain–Africa and Asia 1981–1991
´Perez-Amaral (1993) No. of meter counts 20.42 2.46 T.S. quarterly

Spain (residential) (0.19) (0.30) 1980–1991
´ ´Garın and Perez-Amaral (1996a) Revenue of outgoing 20.77 0.63 Panel annual:

traffic from (0.08) (0.09) 1985–1989

Spain 50 provinces
´Garın (1996) Minutes of outgoing 20.53/ 20.65 – Panel annual:

traffic from (0.08) / 2 1981–1991

Spain to America 19 countries
´ ´Garın and Perez-Amaral (1996b) Minutes of outgoing 20.32/ 20.81 – Panel annual:

traffic from (0.08) / 2 1981–1991

Spain to Europe 24 countries
´ ´Garın and Perez-Amaral Minutes of outgoing 20.69/ 21.31 – Panel annual:

(present study) traffic from Spain (0.06) / 2 1982–1991

to Asia and Africa 27 countries

Note: Standard deviations in parentheses. A dash refers to a corresponding value not specified in the
study. T.S.: Time Series. When there are two values in the same line, the first one is short run and the
second long run elasticity.

The absolute values of the price elasticities follow the same ranking (Europe:
20.32, America: 20.53, African and Oriental countries: 20.69). However, if we
compare the total effect on the volume of outgoing traffic of a change in price,
taking into account the simultaneous change of the volume of incoming traffic, we
find a different ranking. The traffic with the group of African and Oriental
countries is, again, the most sensitive to price changes (21.31). However, when
measuring the total effect, the traffic with Europe is more elastic than the traffic to
America (20.81 vs. 20.65). This result may be explained because the reciprocal
calling effect is larger for the case of Europe than for the traffic to America.

6. Conclusions

Demand functions for outgoing international telephone traffic from Spain to a
group of African and Oriental countries are estimated with panel data on 27
countries for the period 1982–1991. It is worth mentioning the rich and usually
hard-to-find data set that we have used, the usefulness of the point-to-point
simultaneous equations model and the novel panel data estimation techniques
incorporated in this study.

Using the log of the number of minutes per line of outgoing traffic as the
dependent variable, we estimate a total own-price elasticity of 21.31. This means
that in the present moment, when there is a tendency to decrease tariffs, a
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reduction of the tariffs would imply an increase of the revenues of the operating
company. Another result is the existence of a ‘reciprocal calling effect’ with an
estimated value of 0.69. Another relevant factor when explaining the outgoing
traffic from Spain to this group of countries is the number of foreign tourists in
Spain. This variable presents a total elasticity of 0.22.

´ ´ ´This study is complementary to Garın (1996) and Garın and Perez-Amaral
(1996b) which analyze the traffic from Spain to Europe and America respectively.
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Appendix A

Diagnosis of the model

Once column 5 in Table 4 has been selected, a battery of diagnostics is
performed to explore the validity of the assumptions which have been used as the
basis of the estimation.

A. Omitted variables tests. Here we present the results of Walds’ tests of
omitted variables: GDP Gross Domestic Product of Spain. A positive sign for thisit

coefficient would be expected. LIN Number of lines in Spain. It is used to test theit

constraint that the lines have a coefficient of one.

Table 6. Omitted variables tests

Variable Coefficient t-ratio
ln GDP 20.11 20.21
ln LIN 20.19 20.48

In this table, it is observed that ln GDP is insignificant. The insignificance of ln
LIN suggests the validity of the constraint of the unit value of the lines coefficient.

B. Test of stability across routes. To implement this diagnostic we divide the
sample and compare the estimated coefficients in the different subsamples with the
whole sample. In this case, we have alternatively considered two groups. Group 1
contains all the countries with the exception of Australia and Japan, therefore
eliminating 40% of the total traffic to this region. Group 2 contains the 15 most
important routes in terms of minutes of traffic.
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Table 7. Stability across routes

Variables Total Group 1 Group 2
ln INCLIN 0.69 0.71 0.68

(12.40) (12.29) (8.57)
ln PR 20.69 20.53 20.85

(24.70) (23.44) (23,34)
ln TOUR 0.12 0.09 0.13

(1.74) (1.15) (1.12)

Note: t-ratios in parentheses.

In Table 7, one can see that the estimated coefficients for Groups 1 and 2 are
very similar to the ones for the whole sample.
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