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. . A. INTRODUCTION

A.l. OUTLINE OF REPORT AND HIGHLIGHTS

It is the purpose of this report to present the
reéults of the stpdy 6n the demand for Canadian international
telecdmmunications, as obtained by using the Canadian
International Telecommunications Demand Model (CINTEL) which is

. \

described later. For clarity the report has been organiged‘in

the folldwing manner.

Part A consists of the highlights of the report, and

a brief explanation of the basic concepts and assumptions

relevant to the analysis; followed by a more extended summary

of the most important results. In part B, the detailed theoretical

 considerations underlying the model are presented. The complete

and detailed results of the'ecdnometric estimations, as well

as the conclusions which can be drawn frém this study, and

some suggestions as to how the present results can be extended
further, are given in part C. The method of gathering-the data,
as well as the data sources and the actual raw data used are

given in an Appendix.

e gt g o
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The following conclusions emanating from the study

of Demand for International Telecommunications are considered

to be of particular significance with respect to Canadian users:

TELEPHONE

TELEGRAPH

a stronger influence

international telephone demand is most strongly
influenced by: price of telephone service,
quality of telephone service, foreign trade;

Canadian tourism overseas; and language commonality;

a decrease in telephone price may lead to increased
revenue (but this is less certain than in the

cdse of telex);

the demand for telephone traffic reacts positively

to a higher quality of service;

trade and Canadian tourists overseas are both
important factors, but the latter appears to have

!
on demand for telephone

/ )

services.

international telegraph demand is affected most
strongly by telegraph prices, telex prices, foreign

trade, and Canadian tourism overseas;

a decrease in telegraph price will result in an
increased revenue; this effect is less strong than

for telex, but much stronger than for telephone;
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- telex is an important competitor of telegraph;
. . . thus an increase in telex prices will result in
greater demand for telegraph services; . v |
- . Canadian tourists overseas have a greate? effect

on telegraph demand than does the volume of

foreign trade.

/

TELEX ‘the most important factors influencihg international
telex demand are: price of telex, price of

telegraph, and foreign trade;

- a decrease in telex price can lead to significant

increases in revenue from increased telex demand;

- telegraph competes with telex; thus a price
increase in telegraph results in increased

demand for telex;

- foreign trade has a much greater'impact on
" telex demand than on/ demand for other tele-

|-

communications services.
A.2. SUMMARY OF MODEL

The most important considerations to be bofae in

mind regarding the model are the following:

'} 1. The incoming and outgoing flows of telecommunications services

S

are treated separately. The principal reason for ‘this

-




fo iy
|

decision arises from the fact that the demand for the .

incoming services (originating in foreign countries)

. reflects the needs of foreign users, whereas the demand

for the outgoing services (originating in Canada) depends

on the tastes of Canadian users.

The telecommunications services are further separated into
the three basic categories, telephone, telegraph and
telex, since each of these modes of telecommunication has

its own unique set of characteristics.

‘
/

“Although the telecommunications cdemands of the two mainf

types of users, business and households are likely to

~be different, they are lumped together in the analysis

owing to the unavailabilily of specific data relating

" to each type.

From basic economic considerations it is possible-to
identify certain key economic factors on which the tele-
communication flows are assumed to depernd. The factors
determining demand are found to be the following: prices
of telephone, telex, telegraph; quality of telephone
service; foreign trade; tourism; per capitavincome; over-

lapping of working hours; commonality.of language.

For the purposes of numerical estimation of the separate

influences of each of these factors on telecommunications
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demand, the following type of simple relationship is utilisedI

Telephone traffic flow in ' Flow of Canadian tourists
minutes from Canada to = a + b.|from Canada to country X
country X in a given year in a given year. '

—_—

Dollar volume of total trade

+ c¢.| (exports + imports) between
Canada and country X in a.
given year

+ other factors

Here the numerieal weights a, b, ¢, etc. determine the
relative influence of each of the associated factors, \

on the flow of telephone traffic.

Using the data for the above variables which are
available in the years 1969, 1970 and 1971 for a group of 40
important countries, econometric techniques are utilized to
determine the importance of each of the factors influencing
demand. This includes the estimation'of the numerical weighté

(coefficients) a, b, e, etc.

Although we have analyzed inflows and outflows'for
each type of service, the results for incoming traffic demand
are much weaker than for ouﬁgoing flows. This is not sur-
prising since as stated earlier incoming traffic manifests
demand patterns of users in a heterogenous group of 40 countries,

whereas outgoing traffic deals with Canadian users' demand,

I In the actual econometric estimation, the logarithmic form was
used for some of the variables, but this change does not affect
the main argumente of thig section. :
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clearly a much more homogenous grouping.. In the next section
the results for outgoing demand will be emphasized for thé
above reason,and also because these are the results which

are of particular interest to Canadian telecommunications:

authorities.

It should be noted that the determining factors of
greatest interest for policy purposes are the prices of each
service, anquuélity of telephoné sér&ice. For this reason,
the contents of the next section will deal mainly with the \
rolesthe above factors play, while the effects of other factors
will be mentioned more briéfly, and only in those instances
where particularly significént relationships are suggested

by the results.
A.3. SUMMARY OF RESULTS

A.3.1. Telephone Demand: Outgoing

On the basis of standard statistical criteria the
resﬁlts are very good; over 85% of the variation in outgoing:
Canadian telephone traffic among the 40 countries considered
is accounted for by the effect of variations in the ddtermining
factors outlined earlier. Very strong»and significant effects

are due specifically to the following elements: price of
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telephone calls, trade between Canada and a given country,
' “Canadian tourists. in a given country, language commonality.,

.and quality of telephone service.

The volume of telephone traffic is found to vary
inversely with the price of a phone call; i.e, oﬁce the.
influence of all the other factors is taken into account,
the demand increases as the price decreases. Specifically, it

is found that a 1 percent decrease in price is likely to-

result in about a 1.4 percent increase in volume. It is:'neces-

sary to qualify the latter with a statement of degree of
confidence in the statistical results: one can say with a |
probability of 72.6% that for a 1 percent decrease in the price,

increase in volume will be greater than 1 percent.

"V

The importance of this for policy analysis is the
following: once the effects of other factors are accounted for,

a price increase will reduce revenue and a price decrease will

increase revenue,

The other factor c¢f policy interest is the guality of
service. Because an accurate quantitative measurement of thé
quality of service is extremely difficult to cbtain, a gquantitative
first approximation is used in this study. Therefore it is not
possible to present numerical results such as the "percent change"
effects derived in the case of price. However} fhe résults dlearly
lead to the conclusion that the voiume of traffic'inéreases as the

/

!

.7. quality of service improves,
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The reser&ations éoncernihg theiconfidence in
the price effect results, and the Aumerical interpfetation of
the quality of service effects, in'both cases may be attri-
butable to shortcomings in the available data. More precise'
information would very likely result in much better knowledge
of the'economic relationships between prices and quality of

service on the one hand, and demand for the telecommunications

services on the other.

The results clearly show that the quantity demande&
increases as per capita income of Canadian users increase,
bﬁt because information is available only for a very short
time-period, it is. impossible to obtain numerical results

in which much confidence could be placed.

Both foreign trade and number of Canadian tourists iﬂ
a given country are important factors, but it may be note-
worthy that the latter appears to be a much stronger factor:
- in approximate terms,whereas a‘i percent increase in trade
volume results in just_over 1/4 of a percent increase in telephonec
traffic, a 1 percent increase in Canadian tourism abroad results |

in 1/2 of a percent increase in telephone traffic.

Finally, it is of interest to note that the above
results agree in general terms with those obtained by comparable
studies of international telecommunications traffic for the

U.S., and for a group of foreign countries.

K .
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’

" A clear-cut relationship could not be established
.between the demand.for telephone services out of Canada and the
prices of the other two modes of telecommunications out of

Canada.

A.3.2. Telegraph Demand: Outgoing

Econometric analysis of telegraph demand yields

results which are as good as those for telephone; about

~ 85% of the variation is accounted for by the influence of the,

following factors: prices of telegraph, telex, and telephone;
foreign trade, Canadian tourism in foreign countries, and income.

Only the most important of these are detailed below.

Telegraph traffic is clearly more responsive to

its own price than telephone, as the results suggest that a
.

1 percent telegraph price decrease is likely to lead to

" about a 1.8 percent increase in the guantity demanded of tele-

graph traffic. This means that a price cut will lead to
an increase in quantity demanded which is sufficient to
increase revenue. This result can be stated with a high degree

of confidence, i.e. 95%.

The results suggest that telex is a significant

- competitor of telegraph; a higher telex price leads to higher

demand for telegraph service. It is note-worthy that the nwibexr
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of Canadian tourists in a foreign country significantly

‘influences the demand for telegraph services to that country,

whereas this factor has little discernible effect on the demand

for telex services, as shown in the next section.

A.3.3. Telex Demand: Outgoing

The results of the demand analysis for outgoing

telex traffic are the best among the three services.

Almost 90% of the variation in demand is statistiéally explained

by the determining factors considered, in this case prices of

telex, telegraph, and telex; foreignvtrade, and per capita N

!
t

income in Canada. |
' : !

i
! :
The effect of the price of telex - exclusive of

inst&llation charges - on the guantity demanded of telex

traffic is extremely strong: a 1 percent decrease in price

is 1ikeiy to result in about a 4 percent increase in quantity

demanded. These results point to the conclusion that a

price-cut can lead to a significant increase in revenue.

It might be added that this conclusion on- revenue increases

-can be stated with much greatex confidence that in .the case of

either tele?hone and telegraﬁhﬂ’the degree of confidence is

almost one, 99.9999%).

The price of telegraph services is found to
influence telex demand in a competitive manner, i.e.
higher telegraph prices lead to more demand for telex,

suggesting that the two are strong substitutes among which
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¢

users make their choice on the basis of relative prices. This
result is an agreement with the previous finding in the telegraph

analysis, that telex is a competitor of telegraph.

Foreign trade is clearly the most important non-price

influence upon telex demand: the higher the level of trade with

‘a country, the higher is the demand for telex services. This is

not surprising, but it is useful to note the following numerical .

result: a 1 percent increase in trade volume is likely to result

in slightly less than 1 percent increase in telex demand. This

would imply that there may be some economies of scale in telex
use, associated with trade. in general the effect of foreigh |
trade on telex is much stronger than its effect on telegraph

and the combined effect of trade and tourism on tclex demand is

greater than the effect of trade on telegraph demand.
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A.3.4. Telephone Demand: Incoming

The econometric results for 1ncom1ng flows of telephon

services are relatively weak comparcd to the results for out901ng

Atrafflc. Although the results explain over 80% of the varlatlonA

in the demand for incoming flows, it is difficult to,distinguish
the separate contributions of the different variables. The most
important explanatory variables are flow of trade, working hours

commonality and language commonality.
i

/
A.3.5. Telegraph Demand: Incoming

iy
The results explain over 70% of the variation in the
incOmiﬁg Canadian telegraph traffic. -The most important
explanatory variables afe the flow of trade, the flow of foreign
tourists entering Canada and the price of telegraph services

originating abroad.

The flow of incoming telegraph traffic is found to

vary inversely with the price of telegraph services; a result

which was expected. The results show that_a 1% decrease in

price is likely to produce a 1.3% increase in the flow of

traffic, which would clearly result in an increase in revenue

from this type of service. A _ ‘ f

A.3.6. Telex Demand: Incoming

A

For incoming flows of telex traffic the results are almost

as good as for outgoing flows of the same service. The results

explain over 80% of the variation in the incoming flow of the



/

._. service. The most important eﬁ(planatory v_ariables are the flow .

of trade, the level of income and the price of telex.

The results imply that a 1% decrease in the price

is likelv create a 1.7% increase in the volume of traffic, and

_consequently an increase in the revenue from this type of service

would result.
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B. THE THEORETICAL DEMAND MODEL

B.1. INTRODUCTION

The theoretical basis of the demand model used for

econometric estimations is presented in this section. Before
/ A

!

we discuss the model, it is importaht to clarify four

introductory points:

‘a) we shall separate inflow and outflow demand;
.,bécause the latter depends on the economic
~ behavior of Canadian users of these services
(see (c) below), whereas the former manifests
the eéonomiclﬁehaviour of a more heterogeneous
~group of users, those in all countries outside
of Canada;
» b) we shall further separate the services into the
Y | three groups, telephone, telegFaph, telex, in /A
view‘of the different characteristics of thesé

" telecommunications modes;

¢) the analysis of economic behavior will start at
a very dissagregated level of individual economic
units, households and business firms (where the
latter category inéludes government) altﬁouqh

the final form will not be so detailed owing to
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data availability constraints. This procedure
of disaggregated, micro-level analysis built-up
to é macro level will be presented in detail in
Sections B.2. only for telephone sexrvices, while
‘for telegraph and telex the final forms will be
explained more briefly with the implicit under-~
standing that similar detailed analyses also
underlie these forms;
d) we shall begin at an abstract level unconst;ained
by data availability, and proceed step by steb-\
. through aggregation while making necessary assump-=
tions, towards a form applicable to available
_data.: This will be done in order to indicate
-clearly at-whét points lack of data cauée loss
of potential economic knowledge on the one hand,
ana where possible errors arise in the final

. quantitative estimates as a result of econometric

mis-specification on the other.

B.2. TELEPHONE SERVICE

B.2.1l. Outflows of Telephone Services

The demand for telephone calls by a Canadian household  «

+

is said to be a function of the absolute prices of all goods and

. . , /
services, the level of income, and/tastes.
!
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Let us begin by assuming that a telephone call to

each country is a differentiated commodity, i.e. a tele-

phone call to Singapore is a different commodity from a tele~

-
@

phone call to Ireland. This means for example, that a particular
/

household o, 'with given tastes and income, facing given prices
for all goods in the market, will have a demand response to
a change in the Canadian price for a call to Singapore that is
different from the demand response to an equivalent change in

the price of a call to-Ireland. Similarly, the responses to

"~ other determining factors will be different.

Furthermore, we add a time-dimension in which we al%ow
for changes in demand over time in response to changes in the

explanatory variables of price, income and tastes.

. o Finally, we acsume that by the Leontief aggregation
theorem ( 3 ) all the prices but the-ones for the three related
telecommunications services, can be added together in an aggregate

price indexl. Then we have:

~(;) TFocg‘(t) = D‘ijt (ng(t), ng(t), ng(t), f’-(t)., 1% () ;u% (£))

':d.ifl,f..H {(households) 3 =1,...J (countries)
t=1,...7T (time)
D;jt= Form of the demand function by household o for

telephone service to country 3j in year t;

1 . . : . .
The Leontief aggregation theorem states that a twice different-

iable function of n variables f(xl' x2; X4 .es xn) can be written

.,; és.f(xl, Xor hxXge X400 e0e X )%}Qif and only 1if 9(5}1}3:],‘,)/;;}{k = 0 for
ll}llcz 3[ o-."rl" Where hm-“—:)-—}%m.

o]
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j

TFocg(t) = Quantity demanded of outgoing telephone services by

family o to country j in year t;

ng(t) = Absolute price of telephone services tO'COUHtrY J
in year t;

gj(t) = Absolute price of telegraph services to country jJ
in year t;

ng(t) = Absolute price of telex services to country j

C in year t;

'—' : ) . . . .'\'

P(t) = Aggregate price index in Canada in year t; -

1% (t) = Income of household o in year t; and

Ua(t) = "Tastes" of household o in year t.

If the above function is summéd for all Canadian households,

we obtain the following equation:

S H,.. _ H 0 0 0 (1) Brey
(2) TFOCj (t) = Dljt (Plj (t)'P.?j__(t) IP3j (t) ,P(L),T(t),U(L))
H,, . H o .
Where TFOCJ(t) = ¥ TFOC. (t) ;
: = J
a=l
D?jt = Form of the aggregate demand function
of all the households for telephone
services to country j in year t ;°
I(t) = © I%(t); and
a=1l

U(t) = Total taste parameter .

i
i
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Here we have made thé assumption that the total level"
of income is the right income variable rather than its distribution
across families. When this equation is used for different time
periods, the above hypothesis is a sound one if there has not

been a major income redistribution. The latter assumption is

cerxtainly valid for a short period of time. For longer periods

~of time it would be necessary to have more information on both the

pattern of income distribution, and any possible changes in tastes.

B.2.1.b . Business_Demand

The second source of demand for telephone services is
the business sector. Both the demand for telecommunications of
the tourist industrxy as well as the government sectcr are included

in this category.

We assume that the demand for telephone services by

‘business is a derived demand,and as such it is a function of
. the different price and level of activity variables. Among

‘the latter variables we will have Exports, Imports, International

Flows of Investment, International Tourist Flows and Level of

Canadian Income.

The final equatioh will be given by | .

B

B 3 0 ,.\ 0 0 =0 | .
(3) TFOC/(t) =Dy, (P (L),sz(t)E,P3j (t),'P(t),IMPj (t) /EXP, (t)

13

CINV, (t) ;CTOURj (£) ,I(t) )

!
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where the new variables “included are:

. TFOC?(t) = Quantity demanded of outgoing telephone
services by business to country j in
year t;
D?t = Form of the demand function by business
for telephone services to country j in
year t;
IMPj = Canadian imports from country j in year t;
. .
EXPj = Canadian exports to country j in year t;
CINVj(t) = Canadian investment in country Jj in

year t;

CTOURj(t) = Canadian tourist flow to country j

in year t; and

I(t) Income of Canada in year t.

B.2.1.c. Total Demand and Alternative uses of Data
|

If equations (2)fénd (3) are added, we finally obtain: ,

0 0 0, = | ,
(Plj(t),sz(t},P3j(t).P(t),I(t),IMP.(t),

4) TFOC. (t) =
(4) ’ J( ) =. D 5

1t
EXP, (t) ,CINV, (£) ,CTOUR () ,U(t) )

In the estimation of equation (4), after the specification

of the function Dljt there are two alternative approaches available: .



/20

(1) - the use of time series: in this case we assume

that the function D is the same for every t. Furthermore,

15t
we assume that the flow data comes from a demand equation, then
with time series information on the flow of traffic, the prices
of the different telecommunications services, the aggregate
price deflator, income data, variables related to business
"activity and other variables related to changes in taste, we can
estimate demand functions for flow of telephone services from

. R !
Canada to couﬁtry j. Clearly, we will have a different demand
equation for flows from Canada to France from Canada to England,
etc. T@e_specific problem of identification of the demand equation

is discussed in section B.5, below. ' N,

(2) the use of cross sections: in this case we

" assume that the function D is the same for every j. Thus

1jt
'ceteris paribus' we assume that the effect of a change in the
price of a call to London on the flcw of telephone traffic to
London is the same as the effect of a cﬁange in the price of a
call to France on the corresponding flow of traffic to France.
Therefore, we are éssuming that calls from Canada to France, to
England, to West Germany etc. are explained by the same equation
%/-(i.e. these observationS can be attributed to the same population,
in the econometric sense). This is a very strong assumption
indeed but the only way to test it is to have sufficient time
series data to make the estimations indiéated (1) above, and then
to run tests for equality of the equations (see references (1), (2)).
In our econometric estimations we will try to capturec sucﬂ differences
in the equations by introducing explicitely, variables Such as

working hours commonality, language commcnality, stock of immigrants etc.

-~
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Inflows of Telephone Services

Now let us consider the model for incoming callg.f

As before, households and business will be separated._:

B.2.2.a.

Houseﬁold Demand

- —— - ——— - — e — - o = - -

Following the analysis of section B.2. the demand for

telephone services of g household F , from country j to Canada

is given by=+

e By aB T
(5) TPICj(t) =d ( Plj(t),

15t

/

|

I I = 8 B iy
sz(t), ?3j(t)’ Pj((t), Ij (t),Uj(t) )

B= Ll,cceecrdovacen ;;HJ (houséhplds in country J)
J = 1, eieeiesanoas .., J {countries)
t = ll »o ® o8 o0 e s 0 L ¥4 T (time)

= Form of the demand function of household g of country

j for telephone services to Canada in year t;

= Quantity demanded

to Canada in year

= Absolute price of

country j in year

= Absolute price of

country j in year

of telephone services by household B
t; ’ o

telephone services to Canada'from‘
t; :
/
: e
telegraph services to Canada from
t;
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Absolute price of telex services to Canada from

‘!5 pgj(t)

country j in year t;

§j&) = Aggregate price index in country j in year t;

i

Ig(t) Income of household g of country j in year t; and

Ug(tY = "Tagte " of household g of country j in year t.
A
If we add this function for all households in country -

jr we obtain the following equation: - ‘ i
\

H I

I
15+ Py ¢

H _ I / _
. (6) TFICj(t) = d t), sz(t), P3j(t), Pj(t), Ij(t)r Uj(tx)

N ooa 3
o
/

N where ~ TFICH (t) = rrIct (¢)
o3 =1 J
d?jt = Form of the aggregate demand function of.all
the households in country j for telephone
services to Canada in year t;
i )
I.(t) = I I, (t
j ooy T (t)
Uj(t) . =Total "taste" parameter in country j in year t..
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B.2.2.b. Business Demand

For the business sector we will have the following

-demand equation:

(7) TFIC? = dB I = ng

J ljt( P

FINVj(t) ' FTOURj(t), Ij(t) )

where the new variables included are:

TFIC?(t) = Quantity demanded of incoming telephoné
services by business from country j to
Canada in year t;

. v " '4 d?jt = Form of the demand function of business for
telephone services - from country j to Canada
in year t; and \

FINVj(t) = Foreign investment of country j in Canada

in year t.

" B.2.2.c. Total Demand and Alternative Sources of Data

T T T 68 S e N M MY G M e S M B S P M S G M e M G et B S TP M T P R e P oy $a e s P o W e

Now adding equations (5) and (7) we obtain:

_ LI I I = ‘
(8)' TFICj(t) = d (Plj(h), P, (), P3j(t), Pj(t),IMPj(t),_EXPj(t),

1jt 2j

FINV. (t), FT L(t), I, r Us
J( ), F OURJ(L) Ij(t) Uj(t))
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. Here again, after the specification of function dljt
{ .

' ~ there are two alternative approaches available:

H
)

(1) the use of time series. In this case we assume that the

function di' is the same for every t. If the time series

Jt
for the different variables appearing in (8) were available
we could estimate demand equations for flows of telephone ser-
vices from country j to Canada. Clearly, we will have a

different demand equation for flows from France to Canada,

from West Germany to Canada, etc.;

(2) the use of cross sections. In this case we assume that the

function dljt is the same for every j. This assumption is
. v - much stronger than the corresponding one for outgoing calls,
because in the previous case we assumed that the functional

form of the demand equation was the same for flows of

services originating inCanada independent of the country of

destination of the service, while here we are assuming that the

, o functional form of the demand equation is the same for flows

-

of telephone services coming into canada independent of the

country of origin of the service. Thus, the assumption used

for incoming calls is stronger because here ‘the basic unit

L of observation is heteregoneoqs, referred. to the different
foreign countries, whereas in fhe previous case all the units of
observation weré with respect to Canada. In our estimations
we will allow for some differences in the functional form of the
ecuation for the differeﬁt countries wheie the calls origiﬁate,by
introducing variables such as working houré commdnality,.

-~

language commonality, etc. A -
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B.3. TELEGRAPH SERVICES

B.3.1. Outflows of Telegraph Services

As in the case of telephone, there are two categories
of users, households and business, and again the determinants

are different for each of these.

In the case of households the factors affecting
demand for telegraph services are the same as for telephone
‘demand, except that commonalitﬂ variables are less likely
to be relevant. This hypothesis could be tested with the
existing data. Similarly, business demand is aiso of the same

form as for telephone, with the guality and commonality factors

R

drq?ped.

Therefore the demand eguation for outflows of

telegraph services will be given by:

9 . = (@Y, o . ) 5 ‘4 | | ’
(9) TGOCJ(t) Dzjt (Plj(t)j sz(t), P3J(L){P(t),I(t),IMPj(t),

.

EXP, (t) CIij(t), CTOUR; (t) , U(t))

where -TGOCj(t) =-flow of telegraph services from Canada to
. country j in year t;
D2jt = form of the demand function for telegraph sexrvices

.from Canada to country Jj in year t.

)

As in section B,2.2. for the estimation of equation
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‘ " (9) we have in principle two sources of data: time series and

cross~section.

~

B.3.2. Inflows of Telegraph Services

Using the arguments of section B.3.l. the demand

for incoming telegraph services will be given by:

L I I I .. =
(10) tTGICj (3) —,szt( Plj (t), sz(t), ij(t) . Pj (t) Ib.'in .(lt) ,EXPj (£),

A

FINVj(t), FTOURj(F), Ij(t), Uj(t))

)

where TGIéj(t)'= flow of telegraph services from country
j to Canada in year t;
déjt = form of the demand function for telegraph

services fromcountry j to Canada in year t.

B.4, TELEX SERVICES

B.4.1l. Outflows of Telex Services —

In the case of telex traffic, for all préctical purposes

there are no residential users, -and hence the demand for this

service will arise mainly from businesses.

]

e v g et e Al praf
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As in the telegraph case commonality variables should
be relatively unimportant here. Therefore the demand for
outgoing flows of telex services will: be given by:

: : _ : o) 0] 0) - . : ..
(11) Txocj(t) = D3jt( Plj(t), sz(t), P3j(t),P(#),I{t),ﬁMPjﬁt),

.EXPj(t), CINV (£) , CTOUR, (t), U(t)

Flow of telex services from Canada to

where Txocj(t) =
country Jj in year t; _
\
D3jt = Form of the demand function for E

telex services from Canada to country j

in year t.

B.4.2. 1Inflows of Telex Services-

For incoming flows of telex services we will have the

following relation:

I

X = . . .-I I -y . "— )
(12) QXICj(t)- d3jt ( Plj(t}, sz(tx, P3j(t), Pj(t),IMPj(t),

Egpj(t),FINv (t)( Ij(t), Uj(t))

where TXICj(t) = Flow of telex services from country j to
Canada in year t;
‘d3jt = Form of the demand function for telex services

from counxry/j to Canada in year t.
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B.5. SOME ECONOMETRIC PROBLEMS IN THE ESTIMATION OF
THE DEMAND EQUATIONS

In the previous sections, the different demand equations
of the model were formulated. In the present section we will
study in detail some methodoldgical problems that arise in the

estimation of these equations.

Given the available information we will use cross-section

daté and also data pooled from cross—séction and time series;

the latter point is discussed in greater detail in part C. The first
" problem that arises is that of the identification of the deﬁand4
equations. Generally in a competitive market, the combination of
price and quantity data that are observed arise from the interaction
of demand and supply functions. But the ma;ket for international
(and domestic) flow of telecommunications is clearly a controlled
market ‘in which the regulated firm can charge for their service, a
negotiated price which is not.directly related-to the quantity pre-
sently sold. 1iIn this kind of market, at the ruiing price one-ob-.
serves either the quantity demanded or the.capacity of production,
whichever is the smallest. As an exanple, let us start with

the demand for outgoing telephone services. In this case

'.graphically, we have the following

0
Plj (t) \\
0, A |

P. (t) e
Im® = 1A B(,\") (P sjiees)

> TE‘OCj (t)

FIGURE 1, 'The Identification Probhlem




AHere D. is the downward sloping demand function for
i

1

outgoing telephone services which we have assumed to be the

same for calls from Canada to any country j. The dots after

the semi-colon indicate that all the rest of the explanatory varia-

bles which appears in equation (4) of section£%2: are
assumed to be constant. AB is the production capacity for tele-
phone calls to country m, and DE is the production capacity for

telephone calls to country k.

In figure 1, for telephone calls ﬁrom‘éanada to country
k at the price ng(t) fixed by the regulatory authority, thé
quantity demanded is lower than the capacity af that price and
therefore we observe a point such as F in the demand equation.
Howéver, for calls from Canada to country m at the fixed price

?m(t)' the quantity demanded is higher than the capacity

P
of the telephone network and therefore we observe a point such as
B which is not on the demand curve. This type of situaticn -

is associated with queuing, transmission or call set-up delays,
and similar features of unsatiéfiéd demand at the ruling price.
If this characterization of the médel for telephone services is

correct, then there are two alternative approaches which can

be applied to countries such as m. The first choice is to exclude from

the sample, all countries of the type m in which there is unsatiz-
fied demand. This procedure is particularly useful when there are

enough countries of type k to make the estimated results reliable.

Ve e e ———— YA

e imrrn
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The second approach is to introduce some shifting variable such

that the unsatisfied demand (BC in the diagram) is a function

of the former variable. This can be done by introducing a
variable for quality of service, the basic assumption being that
the better the quality of the sgrvice, the smallér the_excess'
demand. if our model is correct, and if the quality of service
//) variable is measured such that it decreases with improving quality,
e "the coefficient of the former variable in the regressions should
be negative. The better the gquality of service the nearer wouid

" be the observed flow to the'quantity‘demandedl.

For the case of telegraph; capacity  limitations may not

.

‘apply, but the service can be quite heterogeneous especially with
respect to delivery time. The price that one would like to have is
' ' for a homogeneous service and clearly, this is not the case in a .

—

cross-section. The only procedure that can be adopted in this

case is to consider separately countries With homogeneous service

-and/or to include again some v?riable for quality of scrvice.

"In the case of telex, one should expect fairly homoge-
neous service with no capacity limitations at the ruling prices,

and therefore there would be more countries of the type k in our

demand equation.

After. this discussion of the model to be utilized and the
assumptions made in its formulation,we proceed to a discussion of

- the data gathered for this study.

') o 1 This effect could also be captured by grouping the countries

: ' - according to quality of service and using a dummy varialble- that
will take different values for the different categories. If the
value assigned to the dummy variable decreases with the quality of
service we should obtain a negative coefficient for this variable
as stated above. o *
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C. THE STATISTICAL RESULTS

C.l. GENERAL CONSIDERATIONS

£y

In this séction we will discuss in detail the results

that were obtained when we estimated the different demand equations

for telecommunication services.

Before going into the details of the estimations let

us examine some general con51deratlons.

1.- The flow of traffic data refers to the fiscal year,
i.é;'April-lst of a given year to March 31st of the following year.
It was decided thét it woﬁld not be worthwhile to undertake tﬁé |
additional work of having the_expianatory variables referred td
the fiscal year also,.since the smooth characteristics of most of
the series indicéted}that such a procedure would not'affect the
results-greatly.j Thereforé, in our'model in which all the rest

of the variables refers to the caléndar year, the telecommunications

: ‘ ' | ,
traffic flows appear with a three month lead.

2.—; As stated in section B it is aﬁsumed that the demand
equatlons for telecommunlcatlons services are the same for the
same type of mode of out901nq services to different countries (e.qg. de—
mand ﬁn:telephone servlces'to France,to ITtaly,to Greece), and across coun-
tries for incoming serv1ce. ‘To make this crucial assumptlon nore realls—
tic we introduce ‘explicitly, variables that can account for d;fferences

in the demand functions. Thus ,except for the variables introduced above

: the'demand functions have been assumed to be the same. This

. means that ‘we allow for barametriC'differences in these functions.

The types of variables that will be introduced to allow for parametric

differences in the functions: ' ‘ . e .
i ] . _ :

o -
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language commonality, working hours commonality and sﬁock of
immigrants from different countries etc. Another variable which
can lead to either a paramétrié shift in the demand functions

or represent a measure of unsatisfied demand for telephone services,
is telephone density in the country that it is receiving the

communication.

3.~ The theory presented so far oniy identifies a list of

- the variables to be included in the demand eqﬁations and in most

cases also predicts the sign of the response of the dependent (or
telecommunications flow) variables to a change in an explanatq;y
variable. However, the theofy does not indicate what ex?licit
form tﬁe demand equations should take. From the postulate of

simplicity in inductive inference it is possible to arrive at

i_two alternative specifications of the demand functions such that

they are either linear in the variables themselves or linear in

the logarithms of the variables. Working with functions linear

Ain;thetlogarithms of the variables has the advantage that the mag-

nitudes of the variables are considerably reduced and in this

way the assumption-of ecual error variidnce for each observation

._momoscgdasticity)is'morevplausible. .Furthermore, in the

sample with which we are working, the logarithmic transformation
has the additional advantage of geducing the collineafity among
the regressors and therefore of making the estimation of the

corresponding coefficients more reliable.

4.~ In the sample used for the estimation, even after the

logarithmic transformation there is a high collinearity among some

ey R A 46 15

e oA i v et v . L
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of the explanatory variables. This collinearity is most severe

in the case of imports and exports of commodities as well as

between immigrant stock and the flow of canadian tourists.

Therefore, it 1is impossible to estimate accurately the individual

c0ntr1butlon made by each of these variables to the quantity

demanded of telecommunlcatlons services.

”,This result implies among other things, that we can -
not separate the contributions of imports and exports. The

only course of action available with-the oiven sample, is to go

back to the basic theory and consider only a subset of the mdst‘

important regreesors. With these considerations in mind it is
clear that the flow of trade variable should be in our model. One
can decide also mainly on theoretical grounds, and after
consxderlnq the results of other studles in whlch the samples

Dermltted the use of more varlables, to introduce the flow of"

_tourists as andther'regressor.

' Therefore, due to the multicollinearity problem it

-1s necessary to leave out or lump tOgether some- of the collinear re-

gressors. Let us 111u»trate tne consequences of tnls procedure, in .

terms of the lnterpretatlon of the coefficients to:be estimated, by

5c0n51der;ng the model

(13) Log Y, =Bl +82 Log Xop +B3 Log X3t +84 Log X4t +8¢ Log XSt te,




(),

”j(if ) Consider the example:

. L
We.assume that in (13) all the assumﬁtiohé,of_the

élaSSical multiole réqressipn model are fullfilled (2),(5), Therefore
usina the method of ordinarv least squares ( OLSQ) we obtain the .
best linear unhiased estimétgs (BLUE); If the X's are not perfectly
collinear then OLSQ is still ELUE butAﬂow we cannot.estiﬁate |
the coef?icients accurately, The random errors of thefééfiﬁated>
Coefficiénts will be too big in comparison to the estiﬁatéd -
coefficienté. |

Log X.,, = K Log X

3t 2t
This is comparable to the case of flow of tourist and stock
of immigrant in our sample when we found a very high degree 6@

collinearity between the logarithms of both variables. If this is

_ the case the coefficient in (13) can not be estimated accuraﬁely.A L

and 8. will have

-+ In particulay the estimates of B 3

N

substantial standard errors.

What wé,can do in this case is to rewrite (13) as:

- .- - ) _ P ) //
Log ¥, =By + By LOog Xy +By LOg Xy +Bg LO9 Xgp Fep 7

SRR ' .
where 82 = 32 + KB3

- Here we have used "a priori" judgment to retain

the tourist flow as the variable Log Xét' and therefore its

coefficient now includes the coefficient of the left out

‘variable (Log X3t) times the coefficient k defined in (1) above.

(2) In the case of imports and exports, these two variables

-'.are too collinear, to allow the estimation of their individual

coefficients accurately. .Therefore it is considered necessary
to return to the theoretical formulation, in order to restate

the demand functions in term of total trade flows. This is SOy
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- because there is no strong "a priori" justification'to'QXpect

that the impact of imports on flows of»telecommunicatidnfShould

be different

- Therefore if X, denotes the imports and X

exports,; the

Log Y, =B + (B, +Kgj) Log X

from the impact of exports.

5¢ the

complete reformulated model is:

;

+8 x5t) +ét

, .
2t 4 Log (X4t +

C.2. . OUTFLOWS OF TELEPHONE SERVICES

We will commence by presenting the explicit form-of the

demand eqqation fitted to the data, and then proceed to analyse

this fpnction in detail. Following the terminology of Section B;

- the demand for outgoing flows of telephone services is given by:

Log TFOC, (t)

"+ 8y5 Log P(t) + gy Log TMEX  (t) + 8,7 LOg CTOUR, (t)

+ Byg Log I(t) + B,y Log D, (t) + By WHCj

<

- Paan TG * Byp Log @55(8) 4 ey (k)

i

By * Byp Log PY4(t) + 8,5 Log P25(t) + B, Log ng(ty

o

b



) Where:

TFOCj(t)

L
Plj(t)

. o,
sz (t)

(o)
P3,(6)

. j L B(t)

il

»IME.Xj (t)

CTOURj(t)=

thousands of persons;

() =

'rDj»(t) =
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!

quantity demanded of:telephone services from Canada

oo, , ol
to country j in year t, in thousands of minutes;
absolute price of telephone servicesfrom;Canada
to country j in year t, in dollars per thousand

minutes;

absolute prlce of telegraph services from Canada
to country j in year t, in dollars. per thousand

words;
absolute price of telex servicesfrom Canada to:
country j in year t, in dollars per thousand

minutes;

implicit price deflator of gross domestic product

at market price in Canada in year t, index 1969 =

total flow of trade between Canada and country f

in year t, in millions of current dollars;

1

total number of Canadian tourists entering country.

3 in year t, as measured at the frontiers, in

}

gfoss domestic product at market price of Canada

in year t, in millions of current dollars;

telephone density in country j in year t, in

telephones per one hundred inhabitants;
I

working hourscommonality index between Canada and

country j, index from 1l to 10;

©

.0;
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language commonality index between Canada and

&

country j, index from 1 to 4;.

Qs = quality of service index between Canadaran@

dountry j, index from 3 to 9;

-

S élj(tf = random error of the regression;

B = unknown parameters to be estimated.

Bi1s Bizr --vr B3

We will present first, the estimation of equation (1)

for 1969, 1970 and 1971. Then the pooling of the data for the

‘three years, and some further studies of the results will be

discussed. "

. - Before analysing the results of table 1l in some detail,
let us stop to comment on one point. The variables Log P(t) and
Log I(t) both of which refer to Canada are constant for a given

year, and therefore their constribution to Log TFOC is mixed

with the constant in equations 1.1, 1.2, 1.3, 1.5, 1.6, 1.7, 1.9,

1.10, 1.11.

In equations 1.1 to 1.3, there are some important points

to note. T L

‘1. The coefficients of the trade and tourist variables are highly si-

gnificant because the asséciated t statistic is greatef than 3

in each casé, and they are very stable also in thess three equations.
2;..Althouqh the coefficient of the price of telephone variable has the

expected négapive sign imblying that the telephone traffic decreases

with increasing price, its t value is never above 2. The coefficient ©
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Tabhls 1(a)t Demand for outgoing flows of telephone aervices, .Dependent variable ’
mu_rgc_}_(_t_)_ (explanatory veriables in current dollara} ; '
’ Explanatory Variables ~: .
_ : '
Fquation| ° ° X ' . !
nurber | Constant| 1oq p”(;, Log T‘“(ti Log ngu) Log F(t) Log IMDX’(U LogcrOUP,th) Log I(t) | Log TD’(U WHC’ U:, Leqg OS’(M "2 r ,12 N | Year -
1.3 2.406 =1.060 -2.24) 2,241 2337 JAE5 .43 $097 ’
1.1 (-.789 (~2.804) (1.221) - (3.698) (4.248) - (3.022) | (1.575) - - 82512527 |.€22] 37] 1959
1.2 12.124 -1.894 -1.480 1.362 332 A4ES .422 173 N
.869) | (-1.3e3) (-1.836) (.765) - 3.336) {4.110) - (2.702) | (2.615) - - -820124.56 1,520 37/197 . .
1.3 20.026 -1.985 -1.183 .417 - 325 RTL] 222 .092 ‘
(1.493) | (-1.600) (-1.553) (.24 - (3.653) (4.131) - (221 | lze2y - - -8311 23,51 {.333] 33] 1972
1.4 -571.0%9 ~1.666 -1.633% 1.449 ~108.470 .322 44 $1.605 .376 J129 L 3552
--879) | (-22296) | ¢-30383 | qasio) | -.esn) | (613D (7.813) (.896) | (4.539) | (3l664) : - +845 6376 J.424]107} 1973
- i
1.8 5.322 -.717 -.615 .458 .318 491 .389 .042 .227
{.411) (-.554) (~.559) (.236) - (3.661) (4.520) - (2.825) (.661) @2.047) - -84} 25,16 |.450] 3711362 .
1.6 16.282 -1.484 .258 =715 R .332 .448 . .36 .11 .247
1.3 | (-1.142) (.23 (-.373) (3.516) (4.269) (2.438) | (1l6s2) (2.212) - -8421 2¢.99 .453] 371570
1.7 25.030 -1.654 .219 ~1.451 _ L334 .421 - 147 .029 196
(1.922) | (-1.397) (.217) (=.772) (3.957) (4.070) (-834) (.397) (1.979) - -848123.46 [.343) 3311971
1.8 l-se2.138 -1.305 -.065 -.392 | -103.392 .37 464 49.352 .325 072 .220 . 19¢9
(-.890) | (~1.893) (-.112) (-.383) (~.966) (6.691) {8.142) (.913) | 4.119) | (2.000) (3.773) - 864 ] 6863 1.373]107 § 1970
1.9 .73 -.706 -.297 .50 .275 .525 ° .289 .036 .198 -.822 . ; "
(3711, (~.s5%) (-.271) (264 (3.053) (4.833) - (1.907) | (.578) (1.796) (-,:‘iis, -8491 23049 1.432f 371969
1.10 16.987 -1.512 .581 -.724 .293 475 .194 .100 202
(1.348) | -1.221) (553 (~-397) - (3.263) (4.645) - (1.173) | (1.546) eser | C1lsen .856| 24.92 |.416] 17{1970
1.1 22.904 -1.926 .440 -.843 .281 4% .039 032 157 -.906
(L.215) | (-1.671) (.449) (~.457) - (3.232) (4.528}" - {.217) (.453) (1.603) | (-1.€83) .859( 22,76 |.319) 37{1971
1.2 | -17.247 -1.398 .249 -.183 - 269 .502 . f 2.m3 199 .066 .183 -.968 BEEE
(-1.5%2) (~2.135%) (. 440) (-.123) (5.709) (9.049) (3.243) (2.353) (1.518) (3.218) (-3.281) .877}76.78 |.338] 107 i;;? ¢
— 11973 4 %
K o : ' Note:r Valucs in brackcta are tho corputog t- ‘values'of tho coofficients T . . . )
r . . . i _ i . . ‘ Sl T Tt - - T o ' P
i . T R"' = Multiple ‘determination coelficlent corrected by dogrees of freedom - . H
¥ = Number of observations in the regression ;
P _m Computed P ratio . } o H
. "
33 = Estimated varlance of the errors ‘
= > W B I W T e R T ) YT A T S S TSR T i A il v =

el aadcx O]
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the price of telegraph variable is negative also, implying that te-~

legraph is a gross complement of telephone instead of a gross
substitute. Although the coefficient of the price of telex varia-
ble is positive as anticipated (i.e. telex services are a gross

substitute of telephone services), its t-value is" low.

The coefficients of the telephone density and working hours

.commonality variables have the expected‘sign but overall, the

4.

t-values are not too high,

-

X ) . A ~ 2 . 13 I3 »
The estimated error variances (0e ) are very similar in these

three equations and the hypothesis of equality of the

random error variances across years is accepted.

1.4,

‘The comments in 1. and 4. above suggest that a test for the

null hynothesis of equality of the regression eqguations for

-the different years should be carried out. Using a Chow test

(1), the null hypothesis of equality in the regression equations
through time is indeed accepted. Therefore, we can pool the data

over all three years and run the regression which yields equation

S
!

In this equation, most of the variables are highly

significant with the exception of the price deflator and income

i

variables. However, the estimated income elasticity is extremely

due to the high collinearity between the price deflator and the income

'high (52.3). On examining the data one realizes that the trouble arises

variable since,éach of them take only three different values in

the sample and these three pairs of values lie along a étraight

line when .one of the variables is plotted against the other

1

1

\

Indeed the simple correlation between these two variables is .997°

AP W e ey R ] T T
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In equationsl.s, 1.6, 1.7} 1.8,1C has been added as
a regressor. The coefficient of language commonality in ‘these
regressions has the expected sigﬁ, but the coefficients of the
price variables are very unstable in comparison with éorreSponding

results from equations 1.1 to 1.4

In eguations 1.9 to 1.12 the gquality of service wvariables

"has been added as one of the regressors and although its coefficient

AN

has ‘the right-sign the latter is significant only in the last
regression. o o f

|

] .

From this set of eguations 1.12 is the most acceptable
approximation as the demand eauation because it is the best in
terms of t-values and ﬁz. The only prablem is the behavior of

the coefficients ' of the price variables and the high collinearity

"between the price and the income variables. To eliminate the last

problem, we will restrict our demand equgtion-(3)‘of section B.2.1l.b.

~ further by impogsing the constraint.that it should:be homogeneous of

(]

degree zero in the monéy variables,Pi, P2,*P§,w§,:;MEX and I. With

‘this added restriction the demand equation can be written as:




a2

Py, (t) PO, (t) ? 3. (t)

5 - = L Ll Log ——
| Log TFOCj‘t) = By,+8, LOg + B3 Log Byg4 LO9

L P(t) P (t) - P(t)

: IMEX. (t) o
+8,, Log -——-J— 4 B.. Log CTOUR, (t) .
' I(t)
+B18 Log —— + 619 Log TDj(t)-+ B110 WHCj
P(t)
 +Bygq LCy +Byy, Log 0S4 (%) tey ()

Now equations 1.9 to 1.12 are re-estimated subjéct to the
above constraints. The results appear in equations 1.13 to 1.15 respec-
tivély of Table 1l(b). When comparing corresponding pairs of the

above equations the only coefficient that changes is the constant which

I(t)
P(t)

is now an estimator of ByytByg.LO9 - instead of Biq +615 Log P(t)

"+Bl8 Log I() as in the previous regressions. The deflated.

equation corresponding to 1.12 appears under 1.16 in table 1(b) where
the coefficient of the income variable although still somewhat high, is

much lower in the latter equation than in the former one. We

i

/1



Table 1(b): Dcmand for outgoing flows of teclcphone scrvices - ’ g'
.pependent variable Log TFOC, (t) (explanatory variables deflated) e e L,
s .

Explanatory Variables

o o py :
Equation Pij(t) P, (t) P, (t) IMEX. (t) ' )
Nurder Constant |Log — Log — 3 Log J Log =2 LogCTOUR, (t) Logz_(}i)_ Log TD, (t) WHC Lc. Lo S, (¢t =2 -2 .
Fe) Fre) B(t) 'B(t) 3 Py | 3 3 9 05yt R F e | N fYer
S EPRTY -.706 -.297 .502 .275 .525 - .289 :
.13 — .036 . -. .
1 (.371) | (~.555 (-.271) (.264) (3.053) (4.823) (1.907) .578 44 - s -849 23.49 | .432 | 37 19€9
( ) [(1.796) [(-1.455) {
16.936 | -1.512 .581 -.724 .293 .475 194 100 202 - :
Y — . . . 1.090 :
1.1 (1.350) | =1.222 (.553) | (-.397) {3.263) (4.644) (1.173) (1.546) {(1.858) |(-1.967) -856 | 24.92] .416 37. [ 1970 :
i
1.15 22,957 | -1.926 .440 -.843 .281 . 471 .039 .032 .157 ~.906 :
(1.819) |(-1.671) (.448) ] (-.457) (3.232) (4.527) - (.218) (.453) |(1.603) | ¢1.683) .859 22,77 | .319 33 1971
-31.986 | -1.391 .252 -.168 269 503 4.0 ’ 6 1 - 1959
1.16 . . . .004 .200 066 .183 .970
(=1.620) |(-2.127) {.450) | (~.173) (5.714) (9.077) (2.664) | (2.366) (1.932) [(3.220) £3.231) 877 ] 76,911 .337 107 1332
!
L
. ¢ 1
. J !
1
- ‘ \
o
w
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should still be cautious in interpreting this.coefficient because
the real income variable does not vary a great deal over the three
year period under sﬁudy and ther%fore it is fairly collinear with
the cohstant of the regression. IThis ié related to the comments
of section A where it was pointed out that thé only way to get
meaningful income elasticities was to work with longer time
series. - o | N

In the following discussions,equation (1.16) will be taken as .

the best approximation to the demand equation for outgoing telephone .

services.

Let us now summarize the main characteristics of the

results, with special reference to equation 1.16

~

"1l. Excluding the constant term,the price of telegraph. and the price of

‘telex variables, -the coefficients. of eguation 1.16, are significantly

Vdifferent from zero at a 5% level:with the exception of the coeffi-

~-cient of WHC which:is significant at'a 6% level.

‘2. For the price variabies, only the own price elasticity is signi-

ficantly different from: zero.The coefficients of the other two prices

- ~have .a sign different ' from the expected one. . most of the time,.
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‘a result that is also found in a corrésponding study for telecommu-

nicatiors flows into and out of the United States (Qumped together made

hy A. Lago (3) . The own price elasticity is -1.391 but not
statistically different from ~l1l. The point estimate of this
elasticity indicates that a cut in the international price of

telephone services would increase revenues from these services.

The pattern of signs for the coefficients of the other two-

s,

price variables in eguation 1.16, i.e. positive for the coefficient

of the price of telegraph variable and neqative'for that of the

‘price of telex variable, has beeh reported also by G. Yatrakis

(6 ), using a subsEantially different model, in a study in which

the basic observations were total flows between two points.

The trade and tourist variables (and the variables collinea: with

- them) are the two most important variables explaining the interna-

tional demand for outgoing telephone services .

-

The inclusion of quality variables  (Log QS and Log TD) improves

—

2

the results in terms of R and makes the coefficient of the

price of felephone variable more significant;

[
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"_,\- i C.3. INFLOWS OF TELEPHONE SERVICES
. i

Before presenting the results that were obtained for
this type of equation we will make a few comments. on the informa-

tion available.

The direct information on pricés for the different
incoming telecommunications flows was unavailable, and therefore,
we were forced to build this price data using either raw data
obtained from the different countries or the corresponding Cana-

" dian prices where the former data was unavailable, as described in
Appendix I. The’difficuity here was that in the former case ghis’
raw data was gi?en in terms of domestic curienéies of the .

6\/‘ ' " corresponding couhtriesﬁ and therefore to make them compatible
witﬁ'our modél it was nécessary té éonvert them to a uniform
currency. This was a major problem, because from the interna-
tional statistics available,usually it_is not possible to deduce
the effective foreign exchénqe~rate applicable to the fléw of

, communiéations, while ﬁhe situation is furthef complicatéd due
‘to the userf gold f;ancs in international payments of this
~nature. An additional problem was that to get the price paid by
.customers,laata'on the internal taxes to the price of telecommu-
nication services was also required, and such information was

not always available. The above discussion applies also to the

prices of the other services.
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The second point that shouid be made is that the national

income data‘for 1971 was available only for a small subset of .
countries. (mainly O.E.C.D. member countries) and therefore the sample
for 1971 was greatiy reduced by this constraint. For countries where
the 1971 income was unavailable it @as decided to extrapolate the
income for 1971 using the 1970 figure and the appfopriate average
rate of growth of the previous ten years (see Appendix I). This
procedure was followed because for incoming calls, due to the lack of
data, we had already forced the same demand function to apply
to all the different countries. Given these circumstances most

of the variability in the income variable would arise from cross-

" . . . N\
country comparison, and therefore it was considered adequate tc

: wérk with an estimate of the income in 1971 for the different

countries involved. To implement the above approximation, the

rate of growth of total income for the pxevious ten years was

~assumed to be the growth rate for 1970-71.

Following the terminology of Section B, the demand for

incoming flows of telephone services-is'giveh by:
Log TFIC. = I I
VQg-{F CJ(t) Byy * 822.L9g Plj(?x + B,3 Log sz(t)
L I
+ By4 Log Py, (t) + 8,5 Log IMEXS (t)
* Byg LOg FTOUR, (t) + B,, Log I ()
+ B Log TD. (t) + .
2g 109 TDy(t) + B,q WHCJ(t) * Bayo LGy

+ 32;1 Log QSj(t) + ezj(t)

-Where the new variables are:

'.TFICj(t)= quantity demanded of telephone services from countxy j

.to Canada in year t, in thousands of minutes;
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Plj(t) = absolute price of telephone services from country j
_ to Canada in year t, in dollars, per thousand minutes;
ng(t) = absolute price of telegrapli services from country j to
canada in year t, in dollars per thousand words; -
ng(t) = absolute price of telex services- from country j to

Canada in year t, in dollars per thousand minutes;

FTOURj(t)=tota1 number of foreign tourist éntering Canada in
year t, as measured at the frontiers, in thousand of

persons;" ' . ' o
ezj(t) = random error of the regression for‘country‘j in year t;:

321,_...3212 = parameters to be esulmateg.

When this last equation was.gstimated, thé results were
found to be very unreliable. This Qas due firstly to the
strohg assumption of the same demand equations across countries
that was made, and ‘also to the strong collineérity in the

1

sample between Log FTOUR, Log I and Log IMEX. The results

" obtained appear in table 2.

1 The sample correlation coefficient between any pair of these
variables was always-higher than .70
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_The equations 2.1 to 2.3 of table 2(a) give very
poor results. The own price elasticity is always positive and

the price elasticities of telegraph and telex have a negative

sign contrary to 'a priori'-expectations. Although the

quality variables have the expected signs, the absolute

values of their t-values are always below two. Another

_dlscouraglng feature of these results is the low and insi-

gnificant coefficient for the income variable. However,

this effect is due in part to the high collinearity between

As stated at the beginning, in addition to the
general problem of the qguality of the price data, we have

in the case of incoming flows the problem of intrinsic

. héterogeneity in the demand relations which has been effec-

tively ignored (e.g. we are assuming that the price, income
etc. response of the respective telecommunication services

is the same for flows from Singapere to Canada,as it is

for flows from France to Canada, etc.).

To allow fer more homogeneity in the demand functions
for incoming flows of telecommunications,we return to the basic
demand equations of sectien B and express these in terms of
per capita variables for each of the foreign countries.

The results obtained after implementing the above procedure
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appear in table 2(b).
In this table we have the same pattern of signs
for the coefficients of the price variables as in

table 2(a).. Once again the income variable is not an

'importanﬁ factor in the demand equation. This can be due in

part to the fact that large differences in income distri-
bution across countries render the ?Bmpariéon of dollars of
income ber head not very meaningfulf This is not the case
with international trade (from which the importance of the

trade variable arises), where there is an effective

"telecommunications content" of imports and exports.

Clearly,.the correction for "size" of the country
as aéscribed above has improved the results quite substantially.
Although R%'s of tables 2(a) and 2(b) are not directly
compa?able because the de?endent‘variaﬁlg,is,different.
the F test yields a much better result iﬁ the latter caée.
Due to the collinearity between>the trade and the tourist
flo&.variables mentioned earlier, it is a little difficult

toAidentify the separate contributions of each of these

variables, while the situation is worsened by the presence of

other regressors which also add to the effects of this
collinearity. This is clear*whén we compare equations 2.4

and 2.6 where the only difference is the exclusion of'the_
tourist flow variable in the second equation. 1In the'latter
case the only significant coefficient that isvsubétantialiy
affected is the coefficient of the trade variable which now
includes the conﬁribution of the dmitted tourist flow variable

as weil.
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Table 2(a): Demand for inconing flow of telephone services - Rt RS
: pepcndent_variable log TFIC;L(t) ' .
Explanatory Yariables - - .
Equation 1 1 N 1 . . ‘
‘n)u:v.ber Const-'\n't 1og Plj (t) |Log sz (¢) { Log st(t) Log!‘MExj(t) IaogFTOURj(t) Log !j(t) Log 'mj (t) wucj I‘Cj Log Qsj F2 F 53 " Year
m " 1363
2.1 4.666 .827 -1.455 -.643 .370 .256 176 .408 .155 .290 ~.894 ' 1970
o C414) | (L7400 (-1.247) (-.460) (1.509) (1.743) (.794) (2.502) (1.890) (1.748) | (-1.039) €10 115.56 | 1.575 | 94 | 1493
2.2 8.501 |. 1.023 -1.801 | -1.103 649 _ - .588 .135 .242 -.204 19€$
: .769) | (.938) | (-1.556) (-.797) (5.852) (3.040) | (1.784) | (1.6€1) | (-.319) | 604 |18.73 | 1.600 4 9¢ | 2970
: a7
7.356 1967 T1.720 =1.004 540 ~ 122 .570 .153 .287 -.500
2.3, (.651) | (.858) | (-1.469) (-.716) (2.375) (549 | (aleser | alede | alniey | (i3eey | 600 |16.s5 | 1.6a3| sa | 1352
1971

o ey

18/
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Table 2(b): Demand for incominy flow of telcphone services
Dependent_variabls Log oo ] Q) S - e
. POPj(t) :
Explanatorv variables
Equation 1 1 1 TVEX (£)  PTOUR (t) 14 (t)
by . IMEX(E FTOUR - 72 52
nurber | Constant | Log Plj“‘) Log PZJ ('t) Log P3j (t) LogPO?j(t) Pon te) Log POE'j{t) Log 'rDj (t) WHC I.t:j ‘Log Qsj F 5. N Year
2.4 12.054 .580 -.871 ~1.490 .339 .427 .021 .376 .165 .260 -{.322 ' 1969
(1.303) | (Led2) (--939) | -1.303 | l57s) (4.280) (.070) | (1:300) | (2.258) | (1.957) | (-1.905) | 830 | 45.06)1.021 | 91 | 1379
. 1’

2.5 11.619 .883 -.288 -2.003 .754 . 445 201 .323 -.649 1569
| .zo3 (.902) (-.891) | (~1.628) | (3.697) - - alesd) | c2is42) | (2l375) | (Tleasy | +796 | 4s.06 1225} o1 f g5,
: 1271

2.6 11.7¢5 849 T.897 =7.013 757 ' ~.0ls L456 2202 .32, —.638 .
(1.155) | (.e95) (-.878) | (-1.606) | (3.576) (=-048) | (.430) | (2.526) | (2.204) | (-lg5) [ 74 39.57)1.260 1 91 | 1238
' 1571

R TN

'_zs/
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C.4. OUTFLOWS OF TELEGRAPH SERVICES _

The general form of the demand for outgoing flows of

telegraph services .is given by: /

o
Log TGOCj(t) = B4, *B85, LOg Plj(t) +833 Log Py (t)

. ° o o -
+834 Log»P3j(t) +845 LOg P (t) +836 Log IMEXj(L)
B3y Log CTOUR;(E) +83g Log T(E) teyy(t)

As before, the above function is assumed to be homogeneous
of degree zero in Pi, Pg, Pg, P, IMEX and I. With this additional’
restriction the equation can be rewritten as:

\ |
Log TGOC (t) =By +83, Log PY, (t) +835 Log Py.(t) +By, Log P, (t)
3 31 732 1 33 23 34 33

P(t) . P(t) ‘ P (t)

: +B36 Log IMEX. (t) +837 Log CTOURj (t) +838 Log I(t) -

LB () P(t)

+53j (t)
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The results that were obtained when this equation

was estimated appear in table 3 .

Here agéin, the variablés flow of trade and flo@ of
tourists.have a substantial explanatory power, and furthermore
the coefficients are very stable from regression to regression.
It is important to note that in this set of equations, the'
real income variable is not significan£, accordihg to the

standard t-test. This can be due to two factors, the first
I(t)
P(t)
commented upon in the last section. The second point is

\

of which is the small variability in Log. " that was already

related to the pbssibility that a service like telegraph could

be demandedAhainly by business and in that case the quantity

demanded would be very closely related to Log IMEX | The

P

other important point to note is that the coefficients of the

.'price variables-are now highly significant for the price of telearaph

and the price of telex. The coefficient of the telephone price does

_not have the expected siqn, but. it is not significant.

In equation (3.5.) the rgél income variable is left out .
: i :
and, as expected, there are only marginal changes in the values

of the coefficients of all the other expianatory variables.
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Table 3: Demand for outgoing flow of telegraph services

. Dependent variable Log TGOC. (t) (explanatory variables deflated) ' . '
. v .J

Explanatory Variables

<

o P, (t) °. o :X . (L ' : ’
Egz:g;gn Coqstant Log ll(t) Log PZj(t) Log P33(t) LogIMLXJ(L).LogCTOURj(t) Log %lEl_ Ez F 8§~ N " Year
P(t) P(t) Bt B(t) ' Pl

3.1 -2.194 . -.266 | -1.7¢5 | 2.341 '.512 224 j 4 .
‘ (-.781) (-.311) | (-3.482) (2.690) (9.085) (3.207) - -855 | 43.65 7 .203 37 | 1969

3.2 -.232 -.292 -1.991 2.656 .449 .279 ‘ !
(=.040) (~.965) | (-3.619) (2.708) (6.791) (3.662) - .817 | 33.24 | .251 37 1973

3.3 -4.340  -.623 -1.s581 2.811 .470 .267 ‘ ?
| (-.663) (-.623) | (-2.932) .| (2.628) (6.654) (3.280) - - .814 }29.03 | .266 33 1971
3.4 -7.299 -.627° | -1.84s 2.596 |  .476 .257 .407 : 1969
(-.504) | (-1.234) | (-6.050) (4.889) (13.564) (6.196) (345 -843 ] 96.23 |7.216 | 107 1-749,
. N . ) : 1271
3.5 =2.419 =637 =1.850 3.575 376 256 116.47 | ~215 | 107 | 1569
(-.778) | (-1.261) | (-6.098) (4.902) (13.661) (6.219) - -844 -4 : 1970

1971 T
|
!
s

i

';

!

. ;

t .

- N

\\\ U'l
-~ (8]
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C.5. INFLOWS OF TELEGRAPE SERVICES

In tables 4(a) and 4(b) we present the resultsAfor
incoming flows of telegraph traffic, whereas in section C.2.
the second set of equations apply to the demand model in which
per capita vaiues of the relevant variables'are used to compen-
sate for the size effect in foreign countries. In these two
sets of equations as éxpected "a priori", the price of té}egraph

variable has a negative’sign always. Furthermore, as in the

equation for outflows of telegraph traffic, the trade variable

is the most important contributor to the demand for this kind
of service. The income variable in this regression not only
has a sign contrary te "a priori" expectﬁtions, but also its
associated t-value 'is greater than two in absolute value. 1In

going from table 4(a) to table 4(b), the results

of the latter set of eqtation are better in terms of ﬁ'z,

although once again the coefficient of income has a sign contrary

to the:expected-one. The important point to note in both tables

is the sign and t-statistic of the price.of telegréph variable.

In all the cases, this variable has the anticipated sign
and furthermore in most of the ‘equations its associated t-

statistic is greater than two in absolute value.
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Table 4(a): Demand for Incoming Flow of Telearavh Services ’
Dependent Variable lLog TGICJ. (t) .
— . ot
Explanatory Variable " !
Equation 1 . 1 q : 2 2

nurber Constant|Log Plj (t) {Log sz(t) Log sz(t) Loy INEXj(t) Loa FTOURJ.('c) Log Ij (t) R 'F g, N Year
4.1 117 1.121 -1.311 .191 .877 .123 -.201 sss | 20,63 | .832 o4 iggg
(.021) (1.497) (-2.424) (.235) (6.833) (1.202) (-2.263) | ° . . , 1091
— 1969
4.2 2.326 .603 . -1.751 .589 .633 .120 - 1970
(.416) (.827) (-3.391) (.725) (7.048) (1-150) -538 | 22.67 | .871 2 1 i9m
- 1969
4.3 4.123 .652 -1.862 .376 .789 - 1970
; (.783) (.894) '| (-3.664) (.475) (9.077) +536 | 27.90 | .874 %4 1 yem

(-4

~

. ‘o
- ~
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'I‘ablé 4 (b): Demand for Incoming Flow of Telegraph Services

N >

. 3

N ‘Dependent variable Lég TGICH (t)
PO?j t)
Explanatory Variables
= . ’ . IMEX, (t) FTOUR, (t) I.(t) ! :
Equation I I I 3 X) ) =2 : 2 . -
,E nunbe r Constant | Log Plj(t) Log sz(t) Log P3j(t) Log POPj Ty fo9 POPj(tT LogPﬁPj Tt) R F 8, N Year
4.315 .701 -.752 -.166 .875 .304 -.420 : 1969
4.4 .
S51a (1862) | (~1.301) | (~.174) (7.286) (3.457)  [(-2.414) | -749 | 45.97 | .881 } 91 1913
-5.646 .773 -1.276 1.001 .775 .313 : 1969
4.5 (=811) (.926) | (-22317) | (1I183) (6.688) (3.465) y $735 | 51,20 4 .93l | 91, | 1970
1959
-4.019 1.038 -1.575 .638 1.044 _ _ ‘ . R -
. 4.6 (-.545) (1.174) (-2.727) (.716) (11.437) 2701 | 53:96 |1.050 91 19_;&)
e ]
N
. (8,
N .
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C.6. OUTFLOWS OF TELEX SERVICES

The general form of the demand for outgoing flows

of telex services is given by:

. ) . _ O : ) o
Log TXOCj(L) =85y *+B;, Log Plj(t) +§53 Log sz(t)
(e} ——
+85, Log P3j(t) +8g5 Log P(t) +Bg, Log IMEXj(t)

| +85, Log CTOUR, (t) +85 Log I(t) +é5j(t)

In this eguation we have included Log CTOUR in order
to test how"robust"our specification is. It can be anticipated
Ya priori" that the estimate of£%7 should not be statistically

different from zero.

If the above eqguation is restricted to be homogeneous

of degree zero in Pg, Pg, Pg, P, IMEX and I, we obtain:

_ , 22, (t) ; Pg.(t) pg.(t)
. Log TXOC. (t) =8gy *Bg, LoOg e +8g5 Log :fl——— +8c, LOg :ij—n—r
- J T B(v) P(t) B (t)
IMEX, (t) It) .
+8., Log ———4——— 48, Log CTOUR, (t) +B.o +e_ . (t)
56 F(t) : 57 J 58 —I;(t) 53

i

One of the most interesting features of Table 5 is the
IMEX
P

stable character of the coefficient of Log . This is expected.

L e Y e ax ke o - pr
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. Table'S: ‘Demand for outqoing ‘flow of tdlex services | - :
S . . . \ Y
. . " Dependent var:':able' Log 'rxogj‘(t) o ety
' " Explanatory Viriables - -
= o : ° ., 3 ) 6 | °
Eggi;égn Constant |Log El:}_(i)- Log 23 ) nog P33 (8 |og™EXy (V) 10 I(t) R F 52 N Year . | ’
F(t) Plt) 1) P(t) P(t) . o
5.1 28.330 -.256 ° 1.129 -4.176 .843 _ go1 | 37.38 | .628 37 1969 - i
(3.571) {(-.170) (1.313) (-2.923) (9.426) :
5 : : :
5.2 38.041 -.723 .732 -4.666 .855 - .854 53.67 .418 37 1970 g
(6.105) (-.606) § (1.044) (-3.976) (11.456) - o R
5.3 30.024 -.110 .864 -4.377 .916 _ ge9 . | 65.08 | .332 33 1971 l
(4.662) (-.099) (1.234). (-3.903) (12.199) . ) . }
1969, H.
5.4 10.850 -.412 915 -4.393 .865 1.906 857 l128.88 | .433 107 1970 i
i1.542) (-.574) (2.150) (-6.264) {19.566) (1.147) 1971 i
5.5 33.407 -.461 .901 ~4.459 .866 - 857 l160.28 | .435 107 ‘}2-6,?, A
(18.788) (~.642) {2.115) (-5.370) (15.548) 1971 : i
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T
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outgoing telex services.

- because telex is mostly used‘by busineés.énd'therefore its demand

"is more business oriented. Another business related variable,

the investment of Canada in country j in year t should be included
also as one of the regressors (CINVj(t) ). Unfortunately this

information was available on a nori~-confidential basis for a very

- small group of countries only. Hence, it was not possible to use

this variable in the estimations. iHowever, it is reasonable to expect

IMiX nd Log CIEV , and therefore

a high collinearity between Log

the coefficient of the former variable should include most of the

.contribution from the latter, to the international demand for

b e e emanaen e

The results of table 5 also show a very high-(negative)
own price elasticity for telex services. This results is
subsfially higher than values reported in previous studies
(3), (6). The implication of this hiéh elasticity is that
thefe is room for a substantial increase in the revenue of the

telex 1ncustry through the reductlon of Brlces. Judging

by the sign of the coeff1c1ent of Log ——3-—— . telegraph is
P.
a gross substitute of telex, as expected "a priori", The coeff1c1ent

of televhone price has a 51qn different from the expected one, but lt

1s-notv31qn1flcant.

The coefficient of income, is not significant also,
confirming the earlier hypothesis that telex services are demanded

mainly by businesses involved in international trade.

- As expected the coefficient of Log CTOUR is not significant

Hence, the final equation used here is equation 5.5.
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C.7. INFLOWS OF TELEX SERVICES

-

In tables 6 (a) and 6 (b) we present the results for

inflows of telex services, where as in sections C.2 and C.4, the

- latter table refers to the case where appropriate per capita

variables have been used. 2s expected, the flow of tourist§

was not significant in the regression, a result whicﬁ vas élso
indicated in section C.5. for outgoing flows. An important

point here:is the high value and highly significant t—statistic
of the own price elasticity of_the demand for télex. This result
indicates that major increases in revenue for the telex indus-
try can be ob£ained fhrouéh price cutting. The above concluéion
was also reached in the case of outgoing telex sérvices (see

section C.5.).

. Another noteworthy feature is that the price of tele-
graph variable has the "a priori" expected positive sign indi-
cating that telegraph is a substitute for telex. The flow of trade

variable is quite significant and it has a coefficient comparable

~to the one .that was obtained for outflows of telex services.

Finally, as before the income variable is not significant (see

relevant comments is section C.2.).




‘Table 6(a): Demand fé6r Incoming Flow of Telex Services

\“.A._/'

-

Dependent Verilable Log TXICj(E)

Explanatory Variables

-

Equation | Constant | Log Pi.(t) Log Pg.(t)'Loq Pg.(t)_ Log IMEX,. (t)|Log I. (t) G F 62 N Year
number J R J J J € '
1969
6.1 41.518 -2.191 .997 -3.972 .573 .307 . 1970
(8-632) | (-3.233) | (2.068) | (-5.532) (5.744) | (3.822) | 777 65.954 .682 } 34 1971
. 1969
6.2 38.204 -1.398 1.667 ~4.588 .856 - 1970
(7.521) (-2.018) (3.455) (~6.106) (11.890) -743 | 68.33 7 .786 | 94 1971
——_ .

€9/
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Table 6(b): Demand for incoming flow of telex services

pernendent Variable

TXICj(t)

P.(t
. PO 3( )

Exvlanatory Variables

% — T o N T TMEX (1) Lol -
Equation | Constant |Loa Py. (t) |Loa P5.(t) [Log P3.: (L) |Log s ey | FP9gsml R F ] N Year
nunber 1 23 33 FOP; () pOP; (¢ e
. . v 1969
6.3 12.815 -.208 .207. -1.721 .716 .757 1970
(2.356) | (-1.450 ((525) | (-2l6a1y) | @ilzem | (e.320) | tB73 123334 41T 91} 197y
_ 1969
6.4 30.684 -.951 1.167 -3.808 .883 -
(5.472) | (-1.417) (2.658) (-5.615) (12.718 -B16 1101.07/) 606 1 51} 1970
{
-

e L
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C.8. POTENTIAL AREAS FOR EXTENSION-OF THE STUDY

. We can separate into three main categories the areas
in which additional and/or more accurate information can increase

the reliability of the present resglﬁs.

l) Better price data for telecommunication services.
"Since the price elastic%ties of telecommunications
services are crucial parameters for policy decisions, it is very
important to obtain a more accurate estimate of these values.
The same type of information will improve the accuracy of the -
. \

estimates of cross elasticities between the various telecommu- -

nications modes.

2) Breakdown of traffic flow between Business .and Houscholds.

.'»As expléined at lenght in section B, for each tele-
communications mode, e.qg. telephone, thé specification for demand
will vary'in aécordaﬁce with the type of user (business and
households), In the present study both categories.of user have
been treated together, which may have introduced into the .
estimatioﬁs some errors of aggregation whose consequences could
not be determined. Therefore additional information would be
helpful here, since it would allow us to estimate a better

aggregate demand for telecommunications services.

3). Better quality of service data. )

‘A more accurate measurement of the quality of

service is helpful from two points of view. Firstly, it allows

a better estimation of the demand equation, because by introducing

P R
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a quality variable it is possible to compensate for some types
of heterogeneity in the flow of traffic data. Secondly, the
quality of service (like price) is an important policy variable,

and therefore it is vital to .measure accurately 'its impact on

the flow of telecommunications. .

4) Longer time‘séries.
"For evaluation of investment plans, it is of fundamental
importance to be able to project future traffic flows. In the

long run the most important variables exxvlaining the volume of
g S o~

traffic are the so called "level of activity variables", among(

which the level of income is an important one. However, the only -
way to estimate long term income elasticities more accurately is
by having longer time series, at least for those countries having

the highest telecommunication flows (England, France, W. Germany.

. etc.).




(1)

(2)

(3)

(4)

(5)

Y Y
¥,

(6)
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APPENDTIX I

DATA BASE:

v

.

I.1. GENERAL INFORMATiON

.0

The different sources consulted and thé mgthods employed
for‘gathering the raw data used in the present study are described
in this section. 1In general, information relating directly to
Canada was obtained from the DOC or from Statistics Canada publi—
éations (with the important exception of CTOUR -~ the Canadian
Tourist Flow to other countries), while data for foreign countries
were obtained frém various other sourceé including several United

: N

Nations publications, and in some cases directly through the .

agencies of the foreign governments themselves.

. I.2. LIST OF COUJTRIES

Information on the telecommunication f£lows between

Canada and 186 foreign countries was provided.originally by the

DOC for the-years 1969/70, 1970/71 and 1971772 (see sections
I.3.1(a) ~ (c)),vbut in.some cases this data was not complete.
Heﬁce, from‘the above list, a group of 67 countries was identified
for each of which complete information on the flows of telephone,
telegraph and telex traffic into and out of Canada was available.
The final sample of 40 countries on which this investigation is
based, wés arrived at on the basis of a combination of the
following criteria: |
(1) ‘}nnual flows either way of (a)telephone traffic should exceed

10,000 minutes, or (b)telegraph traffic should exceed 30,000

words, or (c)telex traffic should exceed 5,000 minutes;

LS B
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(ii) relative availability of other data, particularly with

‘

regard to information on tourist flows for which the

breakdown in terms of countries was not very extensive

(see section I.3.2.(a), (b);

(iii)

importance of traditional links between Canada and

‘certain nations, e.g. Commonwealth countries, France,

etc.

The subset of 40 countries for which the data base was

constructed for the years 1969, 1970 and 1971 is listed‘below.

Most of the data required during the investigation was available

for the first two years, but the complete sets of figures for 1971

discuscsed in more detail in section I.3.

N b
L] R .

w

10.

11.

12,
13.

14.

Argentina
~ Australia
Austria
Barbados
Belgium
Bermuda
Brazil
Chechoslovakia
Deﬁﬁark‘
Egypt
Finland
France
Germany, East

Germany, West

‘15. .
16.

17.

18.

19.

. 20,

21.

22..

23.
24,
25.
26.
27.

28.

Greece
Hong Xong
HungaryA
Iceland
India

Ireland

Israel

Iﬁaly

Jamaica

Japan

Morocco

Netherlands

New Zealand

Noxrway

29,
30.

32.
33.
34.
35.
36.
37.
38.

39.

40.

‘could be obtained for a smaller number of countries only, as

Pakistan
Poland

Portugal

‘Roumania

South Africa
Spain

Sweden

Switzerland

Trinidad
United Kingdom
U.S.S.R.

Yugoslavia
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I.3. VARIABLES AND DATA SOURCES |

The aata sources for all the dependent and independent

variables considered in the econometri¢ estimations are given below,

S
:

where in%ermation concerning variables in the former cateéefyv
are~1isted first while the rest follow in alphabetical ordefriﬁlnf
each case the abbreviated version of the variable name used innﬁhe
econometric equations is given in parenthesea,‘and it is to be |
unders tood that each itemlof information is broken down in terms
of .country and year. Furthermore, the particular issues Of,
periodical publieations'referred to in the text are those which
contain information for the period of time covered by the
investigation. _ﬁnless otherwise specified, the time period ove}
which the flow guantities a;e_measured is the calendar year, .
whilec the values for‘stock variables represent the'mid;year

figure.

AI‘3;1.,'Dependent Variables e . o o

. Each of these two flows were provided byuthe DOC, in

terms of both numbers of calls and total minutes, for all the

. countries in the sample, for-the years 1969/70, 1970/71 and

- 1971/72, where the time perieds spanned extended from April 1lst of

the first year up to March 31lst of.the nekt;

S

-

I:3;l;b; Telegraph Traffic Flows_out_of (TGOC), and_into (TGIC)

e e e e W ettt S B i G S s et T P G S P b " A b G B S s (it it S o b BB s B e A e TS ot B BE G  ma B W S S
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terms of nessages and total words to all the qountfies over the

same three time periods as for telephone traffic.

I.3.1.c. Telex Traffic_Flows out_of (7X0C) , _and into (TXIC) Cenada

-..These flows were obtained from the DOC in terms-of the
: I o . T
nunbers of calls as well as of minutes, to all the countries‘and

over the same time periods as for telephone and telegfaph traffic,

“"In a few cases (e.g. Sweden, Norway, etc),vindependeﬁt
figures comparable to the values in categories a; b, and c above
were included as supplementary inférmation by thé telecommunication
authorities of the other countries, in their letters of reply to

our request for detailed price data (see category i.below ).

I.3.2. Independent Variableé

I.3.2.a. Canadian_Tourist Flows_to Foreign Countries_ (CTOUR)

This data was obtained from references (1), (2), (6 )
(7), (8), and from information requested directly through the

Office of'Toutism, Ottawa, and Canadian embassies in the relevant

- countries. Since a number of inconsistencies were discovered in

the data from the various sources, _arisingwchiéfly from the

widely differing measures (e.g. touristscfossing frontier, tourists
registered at hotels, total hqtel-nights, etc.) used by the

different agencies, particular care was exercised to create a

- consistent and homogencous set of data for this variable. The

final measure chosen was the number of Canadian touristsﬁcrossing
the frontiers of each foreign contry. In some cases only the
nurber of tourists registered at hotels was available for 1971.

However, for each of these countries k, it was noticed that the

e o s prpr—— - g b

e o e 4o ks g & &



up to mid-1961 was obtained from the 1961 Caradian Cehsus in
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no. of Canadian tourists crossinea frontier of countrv k
no. of Canadian tourists at hotels an country K.

ratio dk =

EERAY RTINSt

was-approximately the same for 1969 and 1970. Hence the Canadian

Py,

tourist flow for 1971 was reconstructed assuming the relationship

CTOURk = ay . (no of Canadian tourists at hotels in'countrypk,vin 1971) .

I.3.2.b. fbreign Tourist Flows to Canada_ (FTOUR)

St e p vn Ad e > S T S . om e tovm W W W T . T . S " T T T T S M S e T o e T v

Vv o T A o T

Information relating to this variable was obtained from

references Cé)r (6), (7), (8) and also from the Office of Tourism,

. Ottawa. ﬁnlike in the case of CTOUR, no difficulties were encountered

regarding the homogeneity of data for FTOUR, since the latter flows
were measured in a consistent manner;by Canadian agencies, in terms

4 § : -
of foreign nationals arriving at the frontier, Ty,

"

—— e — T — Yt ot s e o tvm " W Sn v SR s vm o tem en o8 . -

£

Both the per capita income and the gross national income at

" constant market prices in US dollars were available for 1970 from re-

ference (9). By using the corresponding growth rates for the appro-
priate year obtained from references (10) to (12), the cross sectional
data for the variables IPC and I were derived for the year 1969,

and wherever possible for 1971 also. 1In the latter year, for countries.

‘where no appropriate figures were available, the total income was

computed by assuming that the 1970-71 growth rate for GNP was equal

to the corresponding average value over the previous ten years (i.e.

-1960-1970) , obtained from reference (9). For the above counﬁries,

the per capita income for 1971 was derived from the formula

©

I o
TPCygqy = 1871 ~ (see I.3.2.g.below)

1971 :
I.3.2.d. Immigrants_to_Canada_(Stock - IMMG: Flow_over_ last n

o T G e e e St e T T T G p Ol S e G Svm P Bin ey St im o e Sy T T T e e W e S S T T T Ba

—— . ——— -

- The stock of immigrants in Canada by country of birth

T B
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féference (1). IMMG for the vears 1969,.1970.and l97£ were computed
(ﬁ: _ by adding to the 19861 census values, the annual flows of imhigrants
. from m.d-1961 up to the niddle of the appropriate final jear, as

given in refurence (13) (for the first and last years the semi-annual

flow was used). The immigrant flow over the last n years was

obtained by summing the annual fiows over the precedingvn years,

as described above. In these computatibns for immigrant stock

and flow, no discounting was done for deaths or re-emigration éue

to lack of accuréte'data.

I.3.2.e. Imvorts_(IMP) and Exvorts_(EXP); (also LV“X = IMP + EXP)

v o > G Gw b e = o . B B = G o G e S e S B o St oy B A e Gy B St et St S G B S B e S g S e

The dollar volume of Canadian imports and exports to each
. ’ ' : ) ' \
of the foreign ccuntries of interest for the relevant years was

available from ref erenceo (1), (3) and (4). : ' :

oy I.3.2.f. Language_Commcnality Indsx (LC_)

This index which varied from 0 to 4 was built up using
the equation
where LC. = 2F. + 4E.,
J J J
LC:j is the Language Commonality Index between Caﬁada
' and country j,

F. is the French speaklng fraction of the population

of country j,

E. is the English speaking fraction of the population

of country Jj, and
the weighting factors 2 and 4 represent the ratio

~of Francophones and Anglophones in Canada.

In the case of former British colonies such as India, ‘a

@
' value Bj = 0.5 was assumed, based on the argument that the portion of

f
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the populatioﬁ'likely to.use telecommunications services to Canada'
would be reasonably proficient in English. Clearly, for a given cougtry

. LC would not change over the time period considered in tbis;stuc‘zy. ,

I.3.2.g. Popnulation_(POP)

"”P0pu1atidn figures for 1969 and 1970 Were»obtained~ffom
.the two most recent issues of reference (9). Corresponding data

for 1971 was. available for most countries in reference (11).

.. I.3.2.h. Prices_of Outgoing_Telecommunications Services (Telephone -

93; Telegraph - 25 Telex - P
The above data was obtained from the DOC. Since the i
rate for a teléphoné cail from.Canada to a given country dependéd
both on the time of day as well as the province of origin, thé: |
£elephone,prices provided intdollars per minute were based 6n:a
(?\ median value of‘the vafibus applicable rates. Similar'compiications‘
‘ . were a'v;oide.d in ’.che case of telégraph prices, where the values pro-
vided had been calculated as 60% of the rate in dollars per word
- for an ordinary telegram. No ambiguities existed with respect to

telex prices since a single rate only was involved.

1

I.3.2.1i. Prices_of Incoming Telecommunications Services (Telepnone -
el g

Py; Telegraph - P3i Telex_

The actﬁal rate structure for all three types of
telecommunications services iniapproximately a third of the
’ countries in the sample were supplied directly by the telecommuni-
cations authofities of these cquntries. In the cases wﬁ@re the

percentages of traffic flowing at each rate were supplied also, a

true weighted value could be computed, e.g. for‘Pi the formula

"’ used was .

1 I
P, = I P, . .TF,
15 ¢ Tkt Tk |
100 . | .




/75

wherc Pij is the true weighted mean price per minute fo# g tele—
g phone call from country j to Canada,
'Pijk is the k™ rate for a telephone call from‘cduntry 3
, to Canada, Co _
and TF isnthe percentage of total telephoné traffidffrom

3k R
- country j to Canada which is charged at rate k.’

A similar expression was' used also to calculaﬁé P£..
When‘the flow information was unavailable, a median figureA
for‘teléphone price was computed assuming a 50-50 ratio between both
person to person and station to station calls as well as calls made
at the ordinary .and reduced rates. This was found to be a reasonaple
estimate on the basis of advice from the DOC, and the détailed infor-
mation provided by a few ccuntries. The corresponding telegréﬁh price
‘was taken to be 60% of thefrate per word in an oréinary telegram. Xo

difficulty was encountered with regard to telex price since the rate
: . S

. ‘ U
was unique.

Where no ihformation could_be'obtéined from abroad, the
Canadian prices for the appropriate years were assumed to apply in
foreign countries as well. Since the corresponding Canadian and
foreign prices were found to be different in cases where the latter
information was available, thé ébove assumption was not a very good .
one, but it was the best alternative under the given circumsfances;
All prices in foreign currehcies were converted into Canadian doilar
‘values using the appiopriate exchange rates for the relevént years,

from reference (10).

I.3.2.5. Quality of Telephone Service (QS)

i . ' . . .
. This variable was quantified in the following way. Two
indices, each decreasing from 3 to 1 with improving quality of

service provided respectively by:
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(a) the international telephone circuits between Canada

and each foreign country (QSI), and

(b) the local telephone circuits within'each-fqrgign_v
country (QSL), were obtained from the DOC. The variable styh;ch
was assumed to be a combination of QSI and-QSL, was éalc#lated:foxAA;M
each country 5 using the expression |
| QSj = 2.QSIj + QSLj | .
where QSIj was assigned a weight twice that of QSL. to account for the
- fact that a majority of the international calls‘WOuld be directed
to onelor more principle c¢ities in a given foreign country, involving
little.or no usé of the locai circuits. Thus the quality of sé;vice
for telephone communications between Canada and a given country was
"fepresented by a single index varying froﬁ 3 to 9, where a ldwéf value

of the index represented a higher guality.

- S e s e = S s St o > S

The telephone density per 100 inhabitants in all countries
as of January lst for 1969, 1970 and 1971 was available from
reference (14)f'fThe mid-yeaxr figure for the years 1969 and 1970
was computed as the arithmetic méan of the values on January 1l1lst
of each year and the succeeaing one. The 1971 figure was calculated
by assuming that the growth iates for TD were identical over the |
two peribds mid-1969 to mid-i970, and mid-1970 to mid—i97l; This
appeared to be a valid assumption for practically all g@échuntries,

on the basis of the TD data for previous years.

I.4.2.1. Working Hours Commonality Index_ (WHC )

An active period of ten hours, extending from 0700 to

1700 hours in each country was assumed. The Working Hours
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S
.

’ -
basis of the hours of overlap between the active periods of Canada

C. Commonality Index varying from 0 to'l0 was calculated on the
and each foreign country derived from reference (15) where a
value zero was assigned when there was no overlap. As in the

. 7 . . . _ T :(;‘._-_:_:1;.,7.‘ e .- il e , ’
case of LC , thée index WiC is time invariant also.

PR RN

—— o —

4

Other supplementary information such as the number of
telex stations in foreign countries, found. to be useful in explain-
ing anomalies which arose in the case of some countries, was

obtained from references (16) and (17). ‘ A
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I.4. RAW DATA ' ‘

in the following printout of the CINTEL data bank.

/78

The raw data used in the present study can be found

Since the

variable names used to identify the same variable differ some-

times in the report and in the data list (i.e. in the actual

computational work), a complete list of all the variables and

their corresponding names is given below.

Variable
Telephone traffic flow out of Canada

Telegraph traffic flow out of Canada

.Telex traffic flow out of Canada

Telephone traffic flow into Canada
Telegraph traffic flow into Canada
Telex traffic flow into Canada

Canadian tourist flow to foreign
countries :

Foreign tourist flow to Canada

.Income (total5'

Income (per capita)

Immigrant stock

Immigrant flow over last five.years:
Imports |

Exports

- Imports & Exports

Language ccmmonality index

in Report-

TFOC

TGOC
TXOC
TFIC
TCIC
TXIC

CTOUR

FTOUR

I

IPC oxr I1I/POP

IMMG
SIM5
IMP
EXP
IMEX .

LC

in Datea List

TFOC
TGOC
TXOC
TFIC
TGIC
TXIC

CTOUR

FTOUR
I
IMMG
SIM5
IMP
EXP
IMEX

LC



S

~

Variable .

Population

Price of
Price of
Price of

Pricg of

Price of

0O
Hh

Price

6utgoingAtelephéﬁe traffic
outgoing‘telegraph traffic
outgoiné #elex traffic.

incoming telephone traffic
incoming telegraph traffic

incoming telex traffic

Quality of telephone service

Telephone density

‘Working hours commonality index
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CINTEL OATA LIST
>covuTWY YELR YFOT TFIC TGOC T61IC, TXOC TXJC TFPC TMEX TGPC SIM5 TXPC LC TV h
1 63 6,28 1.70 134,69 43,21 17.93 15.55 3500400 70,96 260400 1581.00° 3000.00 0. 6,81
1 T 13,92 -8 70 142,39 41,91 21,45 17,32 3500,00 68,11 260,00  1579,00 3000.00 0, 7.03
1 71 . 29.90 14,9 126,76 43,48 22,86 19,43 3500,00 56,37 260,00 -10,00  3000,00 0, 7,26
T2 69 201,54 114,7 1409, 31 1530,77 49,11 52,63  3500,00 259,54 190,00 14519,00  3000,00 4, 28,13
2 To 244,99 154.6" 1476,71  15%9,16 70,20 79,95 3500,00 343,90 190.00__14995,00__ 3000,00 4,___ 30,22
2 T 2t7,28 154,35 1421,24 1396.74% 19,62 87,55 3%00,00 308,31 190,00 =10,00  3000.00 4, 1,79
3 69 6n,35 16,87 202,24 207,66 7. WJI7 10,03 3220,00 47,94 190,00  4269,00 2500,00 6, 17,87
3 7o 79,75 23,31 232,15 ° 220,69 12,58 15,40 3220,00 sS4, 41 190,00 39690,00 2500.00' 0, 18,88
3 73 98,50 29.55 232,21 206,32 17,34 13,00 3220,00 " 51, 73 190,00 -10.00 2500,00 0, 19,97
4 €9 118,95 66,09 384,72 266,11 4,05 4,17 3500,00 9,03 146,00 42489,00  3000,00 4, 3,67
4 " To 131,63 ‘76,87 anﬂ 01 277,13 6,57 S¢14_ 3500,00 12l52 140.00_5)715.00___3000,00 4, 10,59
[ L8] 154,55 BT 482 09 565, N3 4,49 3 g2 3500,00 13,96 160,00 -10.,00 3000,00 4, il.t2
5. 69 ‘84,6) 33,85 305,44 33°.17 46,78 53, 40 3220.00 177,11 170,00 4284,00 2500400 1, 15,61
5 T9 113,97 94,63 369.30: 361,11 62,15 67,34 .3220,900 241,45 170,00 4073,00 2500400 1, 20.%4
5 IA! 145,80 84,78 329,08 336,31 13,47 80.¢%2  3220,00 239,01 170,00  =10,00  2500,00 .. 21,31
"6 69 194,08 " 159,05 265,95 239,99 18,14 10,57 3500,00 11.59 140,00 496,00 2000.00 4, 51,43
6 To 231 84 208,56 332,06 275,01 20,76 15,75 3500,90 11,33 140,00 917.¢0__ 200000 4, 53,81
5 1] 206,93 745,78 339 @7 245,13 21,7 . 13,47 350,00 13,59 140400 ~10.00 2000.00 4, 56,643
7 69 12,27 7,86 179,37 57,97 18,57 . 19,76 3500.00 92,37 260,00 +1467,00 3000,00 0, 1,84
1. ¢ 31.02 ‘20,98 200,53 169,84 25,50 23»78 3500, 00 136.70 260,00 1495,00 3000400 0. 2,05
T« 7) 42,51 28,06 264 906 240,74 31,55 36,71 3500.00 164,31 200400 -10,00 3000.00 0, 2&58
8 65 13,44 6,89 92,8p . 17,63 8,82 - 6.22  4000.C0 33,82 . 220.00 16369,50  30600,00 0. 12,78
- 8 7o 16.60 4,55 B4 Sa 34,72 10,54 7,12 4000400 34,30 220.00__317887.00___3¢00.00 0 13.47
8 77 21,89 B12 €442 127,44 7.73% S.14  4000,00 35,80 220,00 -10.00 3000.00 0, 14,20
9 69 85,95 37,68 250, 296 242,08 - 23 .lo 28.23 3220.00 47,49 170400 4926,09 2500400 0. 31,66
S To 10862 58,99 264,07 265476 32.40 .39.52  3220.00 51.52 170400  4529,00 2500400 0s 33,43
9 7. 12707 61.28 285,49 241403 33,24 - 60455  3220.00 57.50 170400 =10400  2500.00 0. 35430
19 69 4.87 3.98 67,13 86.6] 1,43 <27 5000400 4,09  .23p.00 10%068.00 400000 0. 1414
10 7o 4419 1.98 81,54 Bp,20 .78 +%3 - 5000400 38.20 230.00. 10088400 __ 400000 0. 1.19
1o I3 456 2+51 8y, 32 B2.72 043 231 5000.00 1049 230+00 ~10+00 "~ 4000400 0. 1.15
11 69 25441 1653 167.55 139.74 16. 04 15:53 3220400 1979 190.00  3748.00 250000 0. 22.3}
11 To 42,27 18,51 122,26 161,08 2%.12 25.20 3220.00 23,68 150+00 3856400 2500400 0 26411
11 71 58400 26,36 131,91 ° 160.08 25,20 25,95  3220.00 25,76 150400 =10.00 250000 0. 26,19
12 . 69 337,53 231,59 1336,56 1740.65 76,32 120,83 3220.00 282.29 150.00 24588,00 ° 2500400 2, 15.51
12 79 646,42 354,01 1716.09  193p.02 118.12 165,93 3220.00 312,58 150.0.00.245504.00___2500400 2e__16,62
12 7] 55,5 H 361.06  1609.2A  1878.77 167791 €51.67 3220400 369,411 15«00 . =10+00 - 250000 2. 17,81
13 69 S05.88 2nl,23 1441,71 1112.12 186,87 269,62 3220000  632.10 170400 32915.00 2%00.00 0 19,50
13 To 651,28 315.28 1561,63 1019.35 233.8) 311.23 3220.00 156,0) 17000 2%171.00 250000 0 2139
13 71 B8g4.90 346,11 16463,88 304485 294,69 382,98 3220.00 748,84 170.00 =10.00 2500400 0 23445
14 69 3,33 =2+00 =3,00 ~4,00 013 oil 322C« 00 $.33 =3.00 =10+00 3000400 Oe 11035
14 i 4,95 oH9 =3,090 =4,00 104 211____3220.00 3,98 =9400 ~10,00_._3030:00 0o-:-11.88
) T 6,32 v 94 ~3.00 4,00 o 71 ) 3220:00 4,92 ~3400 ~1C.00 300000 Oe 12.35
15 69 2596,87 15R9,.32 1636,15 5001,%3 584,52 B76,65 . 2500.00 1087,45 130,00 2147658,00 2250400 4, 2%.11
15 70 3761.78 1931.59 T714,69 5861.71 810,50 1064.40 2500-00 - 2218.21 13009 20204500 2250400 4, 25482 ‘
15 T 4664 4,36 2500403 655,69 5721,060 1000+96 1900.85 2500.00 219324 130.00 ~10¢00 2250400 4, 27,85 ’ |
BOTES, 0aTa IS LISTED FROM cOULTRY pO, 1 TO KO, AS SPECIFIED IN APPENDIX , UNITS ARE THOSE SPECIFIED IN THE REPORT, )
" MISSIFG URTA TS REPRESERTEQ YT & NEGATIVE VALUT. . ’ ~
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.~ . CINTEL DATA LIST .
> : Z
COULTRY YEAR TFCC TFIC T60C 161I¢C TXGC ixic FPC IMEX T1G6PC SIMS TXPC te v )
16 69 156.92 37.26 276,23 291.52 4485 3472 3220.00 14469 200400 39632.00 2500.00 0 9,29
16 70 262.7¢ 134,84 326,34 298.6¢ B,6¢9 1045Y 73220400 28,90 200400 40100+00 2500.00 Oe 16.96
16 7y 460417 163,96 330,58 268,53 13.52 1365 322000 17006 20000 =10s00 2500400 0e 12493
17 69 97.8 58,86  1499,39 941453 19455 10¢34  3500.00 90.62 190400 11928.00 3000400 . 3. 11429
17 79 131.08 79,93 1346,39 __ 1073.25_° 29,97 2013 3%00,00 $9.2% 190000.-13002400___3000400 3 13,60
17 I8 173409 103.85  1562,4) 113404 33469 2015  3530.00 100.5% 19000 =10¢00 3000s00 = 3. 15,98
18 69 22499 4,55 105,67 59 5405 14419 4000.00 12007 220000 6505400  3000.00 0 Tely
18 To 2Reph 3¢61 126.09 22,98 6.5 1481 4600.00 1608 220°00  6384.00  3000eCO 0 7,73
18 71 31675 S¢08 133,02 B2.25 ¢ 8,64 2160 4000400 11,86 220400 1000 300000 0 €,46
19 69+ 1484 «9) 10495 14432 T4 «24° 3500900 °42 180400 127¢00 2500400 - Q¢ -33.12
19 Ta___ 2:66 164 12,53 1272 223 +206___3500.00 et 8 180000———176400-—2500000 ~——0o—-33e71 :
19 A% 4458 1.69 16414 - 159488 017 : «25 3500600 82 i8o0s00 ~10+00 25C00¢00 Qe 34483
20 69 1.69 " 5.0 1009018 1021483 5+5. Segh . 4000000 13646 . 199.090 23936.9y  4ggos00 2. 3
20 79 6e16 6,59 1295.23 1324443 , 6.55 2074 400000 169.60 190+00 27965409 4300000 2o 1e14
20 . 29.86 24449 15€5.90 ° 1439646 8.96 5037 4000000 195¢61 190°00 ~10+00 40060-00 29 722
21 69 95.68 28448 200.86 23463 4437 5¢19 250000 25005 130000 10433400  2500+00 4y 951
21 T 13R.64 44,80 24.0.06 30.34 1,24 1009 _2500.00 27.49) 130200-—10%05¢00—- 250000 ——6 ;0.13____1
2l 71 174026 54002 271c15 5006l 4 1(.09 10032 2500.00 26064 )30000 “1000 256@000 4, 1007;
°2 ¢ 118.41 18,15 488,61 50375 . 4455 3.98 3500400 28491 21000 ' 4283400, 360000 le 1()4’3 i
22 71 177.06 17.71 €37.96 534,41 . 1.26 6,69 3500.00 36,07 210400 ~10.00 300000 1. 1840 |
73 69 382,18 137.66 1500,94 1271.58 50,12 56.95  3220.00 274,19 180.00 124533.00. 25¢0+00 0o 1911 |
23 Ia 273,70 211.71n 1652,37 1294..32 09.59 86,18 3220.00 328,493 180500-10537430 25006050 G 16,68
23 Ty 866,206 331,62 1£36,%4 1220.5¢ 89,89 103.21 3220.00 367,52 180400 =10+00 2500.00 O 16,34
24 69 2179 18487 563,41 53p.72 3e00 1237 350000 86,46 14000 © =10s00 2500000 - 4 3.25
24 70 256,89 242455 €57.61 570,49 4,01 3,39 3500.00 73.61 140,00 =10.00 250000 4, 3.55
26 . Ny 260.8) 236.55 696419 542422 6.63 4.3 3500.00 68.6] 140200 ~10+00 2500000 4, 3.83
25 €9 122412 94,07  1319,31  1761.52 107.88 - 115.73  4500.00 112069 22000 2956400 300000 0s  21.25
25 To 194,089 132240 1224.28 134,71 162537 11398 40000 00——13T4eT9 L 220000—3558400——3000060 i p— o &
25 8 178430 146.21  1420.93 176,48 219,81 '230.86, 4000w00  1593.32 220+00 =10¢00 3000400 0 26458
26 69 3.65° 3.13 . 53,76 61.e10 «52 «12  5Sp00.00 1.91 200400 . 532%9.00 3000400 e 1004
26 In 5.52 . e 04 71,46 47,29 1473 2,50° 5000.00 SeT7 200000 4814.00 300000 - e 1,04
26 I3 T.76 3.41 T6411 45,55 2486 271  5000.00 Seb4 200400 =10¢00  3000.00 le 1004
27 69 204e7] " 1p3.89 567,84 51619 42436 56,56 3220400 263464 160900 15165400 . 2500400 le 23486
21 1o 261426 149,59 669,97 532.24 5541 13,561 3220400 356411 100000—140681,00—2500+00 Yo 25. 0%
27 7] 324452 175.24. 599,25 446401 67.73 88,06 3220400 311416 160.00 =10+00- 2500400 e 26479
28 69 39412 3059 376,83 392.52 .29 .. EXD B 350000 78418 150400 4553.00 300000 4y 4240°
28 1o 50999 38,24 219%,16 4(03.59 15485 20:4Y 350000 85.75 190+00 488000 3000400 4o 43438
28 71 60'04 45,03 364052 351445 2&011 26.38 3500.00 15,77 ]90000 “10.00 . 300000 44 <‘,¢?l
29 - 69 4nep8 14+59 221,28 225438 29.76 31.7S 3220000 148,54 160e00 2168.00 2500400 0o 27402
29_ 10 56201 3023 259495232404 38,12 A48 ___3220e00——225.31 1600¢00—2096¢00—-2500¢00 ———0e——=23el]
29 7 7172 32.28 252,33 219.53 50.59 55,65  3220.00 239454 160400 10200 2500000 Qs " 29493
300 69 152 217 288,03 326.85 +19 . o111 5000e00 29.21 190900 335100  4000¢00 2. 016
3) To 194 1.68 663,45 49204 T4 e 05 S600:00 6576 190-00 3902400 4000000 2 o 57
30 7) 2463 i+32 396.28 $37.10 <GS 203 5000+00.. 43.66 150000 =10:00° 4GC0e00 2, 18

NOTES, baTA IS LISTED FROM cOUNTRY X0, 3 TO NO, 40y AS_SPLCIFIED IN_APPENDIX
MISSING DATA IS REPHESENRTED gY¥ A NEGATIVE VALUES
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' . . CINTEL DATA tIST
P COUTTRY VEER TFUC TFTT 160C IGIC TXOC TKIT IFFC IMEX TGEC SIHS 1%XPC LC 10 )
31 €9 11.26 ~2+00 99,24 60.00 2.54 .08 4000.00 18.96 22000 10359.00  3000.00 0, 5.23
.31 To 13469 “2.00 111.46 84,63 3.2p 8.g7 400000 27419 22000 92854090 3000900 O 5.2
31 7 2170 “2+00 128,09 50437 644 1287, 4000.00 33.39 220400 1000  3000.00. Qs 5,83 i
32 63 154490 ¢ W06 140,29 17¢,21 2,32 2.ta 3220400 20469 200.0¢ 42432,00 2500+00 0. 7,07
32 L 25480 01 174,42 201,03 4,46 2580 3220400 26,57 200e00__4%521,00.__2500,00 Da 7,51
32 7 44,417 .45 182,44 205,34 8.96 11.19 3220.00 32,417 200.00 ~“10400 2500400 0. 7.4
33 69 4.18 .46 43,15 +53 4419 7,59 4250400 8,36 232.00 2477.00 3069C+060 0o 2.59
KK '79 612 3.54 42,62 6,13 5.15% 17,45 425b-00 8,99 230400 Zbl,l.oo 2000400 0 3.00
an A 6.29 3.72 46,37 - 64,99 6,86 10.29 4250400 19,82 230600 ~10.00 3060400 0o 3,00
34 69 20.88 13,14 486,46 6306409 16,56 9.6 4000000 124,44 160.00 524%,00 3000.00 2 Ta3})
3% __Tn 33,78 22,52 47,01 669,37 26,73 17,84 4000.00 149,71 180000 5305000____ 3600000 20 Te20_____
3% 73 4179 2T, 16 502.50 651,09 33,3y 21e79 4000.00 120.757 - 18g.00 =10.00  3000.00 2, 7,05
25 63 67,19 19.29 321.10 284,71 13,63 22.5%  3220.00 84,02 22000  T880.00  2500.00 Oe 11495
35 70 . §5.93 3%.29 419.55 365.7) 22477 27466 3220400 98,917 270000 T374.00 2500400 O 13.01
35 TN 125434 50.13 433,10 125,67 24435 26,78 3220.00 104429 220400 - <1040 2500400 e 14,16
35 69 6h4e92 29.9) 362.25 438,42 59.13 €9.87 3220400 125478 16¢.g0 1981+00 2500e00 0s  S2475
26 7o F0.29 56,70 375,51 446,65 76,26 B4446  3220.00___153:62 1600002033000 2500000 G»__ Stalyg
35 T3 109424 SBUY9TTT31201Y 366,92 87,8 96,587 35204 09 158419 100e00 ~10+0C 2500400 0. 562
37 69 188429 88,32 £0b 06 . 73%,.26 75,69 96,22 322000 118416 17000 9242.00 2900200 le “hetQ
37 7o 26672 133.77 €T0.07 167,24 108,99 136441 3220400 118.13 17000 95B7.00 250000 1 AS.E2
37 L 31761 150,31 627,89 654,9) 117.74 147417 3220090 12442 17000 “10:00Q 2500400 le 69,31
a8 6% 98.94 (.92 335.93 30625 2.38 1677 4000400 3723 160400 ~10200 300000 4, 6484
33 To 127,57 92,22 436,92 422,35 4,27 358 4000.00 28,706 140400 =10:C0___3000s00 4e 5,21
238 7] 16'“..27 99.39 453:4?) 60‘.);59 6,09 4087 1.000.00 2U01)3 )/‘0.00 ~10.00 3000400 4' 5'61
3? ' 69 2623 6.72 ]44.59 203536 7.5 36626 4000000 2137 ]90.00 3()53.00 3000900 Ce L.14
39 To 3.94 B.19 155.82 307052 13.74 L4295 4900.00 110463 190000 3428400 2300900 0o 4e5]
39 T3 Ae11 16.79 230.3p 334,455 11.86 2971 4000+00 138677 19000 “10:00 3000400 Oe 4091
Ay 63 2225 2795 117.89 193.76 2024 2003 400000 13:65 21000 . 26268499 250000 0 2,87
49 7o 3986 .83 145,57 195,85 4.93 4466 4000400 36410 210:00._29201:00___2500+00 0 4404
) 71 4417 3.58 157044 187,63 6.05 5445 400000 29447 210+00 =10¢00 2500400 O 5,09
NOTZS, paTa IS LISTED FROM COUNTRY NO, 1 TO NO, 40y &S SPECIFIED IN APPENDIX o UNITS ARE THOSE SPECIFIED IN THES REPORT,
MISSING DATA IS REPRESENTED gY A NEGATIVE VALUE » :
~N
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COUNTRY YEAK G 1. EXP 1P cTour FTOUR TFPF TGPF TXPF Qs WHC 1
1 69 296  1123.00 23.98 62432 8,64 2478 3,00 3900000 260400. 300000 5.00 €.
1 Ta 3.20 116000 23,98 59,13 B.9g 2e71 3¢29  3%00.00 260+00 - 3000400 S0 8. “
1 71 14400 ~15.00 =15¢00 89412 7425 3434 “2le00 3500000 2%0.00 3000400 S0 . B
2 69 ?23.50 2300.00 12,39 163,26 95,28 T.%2 14.70 2870+00 15000 3000000 3.00 2.
2 ) 26.13 _~ 2F20.00 12,530 197,15 14Gy15 1022 17.00_-2900200 1502003020200 3,00 2
Se T 14,00 11%3.20 12430 182.64 125,67 12451 106.58  2900.00 15000 3020400 3400 2.
3 69 76.24 1880.00 21,37 S.07 38,88 69.00 3.56 3220400 190.00 2500+00 4,00 3.
3 70 76.84  2010+00 7,37 8,85 4246 9800 3,91 3220400 190:00 2900400 4.00 3
3 7 =14+00 2111.00 7.46 8,89 42 .84 92.9¢ 4,18 3220400 15000 2500400 4,00 3.
1 X 1495 564,00 25 8,76 27 39.63 2.64 2780400 140400 3000400 3.00 8,
6 T¢ S.08 S7¢.00 26 10.97 1,55 31.02 2490 2780s00—c—140000——-3000+C0 B.oo—08.
4 I3 =14400 ~15.00 =16.00 11650 2445 -19.00 ~21.00 27%0.00 14000 3000400 3.00 8,
.5 €S 24264 260600 9,65 116.23 60.94 2899 6403 3220400 170+00 2200400 3.00 4,
5 To 35.21 272000 9.65 182.94 5)+5¢9 2847 6.97 3220400 170400 2560°00 3.00 4, .
5 7 14«00 2272.00 t 9. 180,69 58,98 33.4Y T.609 3220400 170400 2500400 3.00 4,
6 69 + 96 -15.00 .05 9.06 2+53 29.77 3.59 35004900 140+00 2000400 3.00 8.
(4 i) 306 . 3560.00 409 1114 219 0.4 46673500400 Jaocoo,_,zoooocc______3.og._-5.
6. N 1400 ~15.00 =16.00 13.40 19 . 29407 *2le00 390000 140000 200000 3.00 8,
7 oS 240 298400 9z.28 5029 42013 1496 3.69  350Ce00 26600 3000400 Se«0¢ 7.
7 Ta 273 420,00 " 92.28 87,39 49,31 243 4,13 350000 -260.00 3000¢00 Se00°  Te
7 71 ~14400 ~19400 16,00 . 93.61 50470 4a20 «21+00 3500.00 260+00 30004900 5400 7
;8 69 4R 36 213000 14,642 3,77 30405 Se72 238 4000¢00 270400 3000.00 600 3.
8 __In 53.32 223000 14,42 _6.R7 27.449 1417 1eb}—b000s00——220:00-—-3000<00 .00 3¢
& 7 ~14.00 2243.33 14,42 6,16 <30.79 T.12 - 964.90  4000.00 220.00 300000 6,00 3.
9 €4 37.58 23076466 4,89 15601 3239 33.382° 9.93 3220:00 170700 2500400 3400 3,
g Tp 38.23 3190.00 4,89 21.02 30.599 41,23 6,27 3220000 170.00 2500.00 3.00 3.
g A1 =144C0 3212.32 4,89 22.06 36479 41.91 6,68 © 3220400 170+ 00 2200400 3400 3.
1o 65 17.06 16000 -32.50 2.94 1.14 - 248 1.14 5000000 23000 4000000 7400 2
10 10 18,33 210sL0 32.50 37,78 42— 1.+ 82 1e28——5000400———230+00-—5000+00 T+00 2
10 71 -i4s00 -15.00 =16,00 10.21 27 3.17. =21.00 5000400 230.0¢ 400000 T.00 2,
11 69 33.%5 2744400 4,10 7.18 12.61 4ep7 2.52 3220400 1%0.00 2500400 3.00 2.
11 Te 34452 23%0.03 4 70 T+99 25.78 3.09 3.24 3220400 190400 2500000 - 3.00 2e
13 - Ty ~16¢00 245%.090 S 4,08 1169 14012 L 4]l 3.5¢4 322000 190406 2500400 34006 2.
12 © 69 €65.79 2555+00 50.33 128,58 153.7} 14000 . 32.53 3220400 150000 250000 . 4400 4,
12 1n 16:40..- 3100200 50433 194420 15836 18000 364913220+ 00——150+00—2200200 4400 4o
12 T “14+00 .32131.00 50.33 156.n2 213409 20000 37.19 3220+00 15000 2500000 4400 4.
13 69 23756 2828400 69.84 277,38 354473 123°00 35.31 3220400 17000 2500400 3.90 3.
13 79 26176 2930+ 00 60,84 383,68 370.%3 16300 41.26 322000 17000 2500+00 3.00 3.
12 I8 -14+00 3085000 ° 6143] 31943 42969 15169 £5.81°  3220.C0 17000 2500400 3e00 3.
]Q 69 =16+C0 239200 ]7.]0 1-95 3.48 80][' -21s00 322000 ~23¢Q0 300000 5000 3.
14 1 ')4900___2&90-0&_.___41410 »38 3.0 — Q-QG————rEIooo_-43220°00~———"93000-——3000°CG S+00 3.
14 n =16400 =15.00 16,00 o759 4e17 =19.00 =2le0p 3220400 =23.00  3000<00 5400 3,
15 69 1232+18 . 2232.00 55,93 1096.48 790,57 3€)e00 143.%60 2480+00 . Ig0+00 2%90.00 4400 4,
15 To 1260297 22900 55,53 1679.95 736426 408e00. 157474 2070.00 100s00 1800400 4000 4.
15 13 -16400 2315400 55.90 1360.91 -832.33 437,00 150.25 2570400 100,00 1300000 4000 4
“OTE§;.Qﬁtﬁ«J§QEI§I§D_F39i_QQPEIEYwFQKWL.IQWUQL_ﬁn;,Aﬁ_iﬂEQLELED;JN”AQEENDlKW,MHNlIS_ARE_IHCSEWSRECIEIEa_JN_IHE_REEQHT,, 4
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CUNTRY YE AR TeNG ) POP EXP TP CTOUR FTOUR TFPF TGPF TxP¢ = Qs wWHC 1
16 . €S EBen2  1019.00 8,83  10.26 4,33 7 15.37 7.57  3220.00 200400  2500.00 T 4,00 3, -
16~ 1o $5.13  1090.00 - 8,H3 23,96 5,00  30.6% 8,95  3220.00 200.00  2°00.00 4,00 3.

16 N ~14e00 10%7.63 8,43 Tle0l . 6.05 40 90 8.55 3220400 200+00 22004090 4,08 3.
17 69 1391 926400 3,589 17.68 12.96 1039 5.17 3500400 190.00° 3000400 3.00 l.
37 Ta 16.16 - 870.00 3,99 20,79 76,49 21.92 5,94 3500.00____190,00__3000,00._____3+00 la

7 T “14.00 §947, 05 3,99 20,27 80419 1252 1.28 3500400 190.00 3900.00 . 3s0C v .

\ 8 69 B . R4 1528.00 10.29 2.88 9,18 11.89 2.52  4000.00 22000  3000.00 T.00 3.
18 7o 82,97 1600.00 10.29 6,R9 TY.19 13.!7 3.0 400000 272000 3000+00 Tago - 3.
18 71 =14.00 1604469 10.29 4,63 7.23 . 14.88 3,30 4000400 . 22000 3000.00 Te00 3. .
19 69 2.23 2057, oe .20 .38 © .03 90  =2l.00 3500.00 . 18¢.00 2500000 T 4400 5.
39 70 2.30 2170, W21 W42 T .00 1eg3 =21,00 350000, 180400 _ 200,00 %.00. 5o

— 1Y IR ~14400 “15. oo 16,00 a3 IS .28 -21.00 3900400 180400 . 2200.C90 4.00 . S
20, 69 720 108.00 Sz26.04% 85,55 60690 4.83 6ol 4000000 19000 ° 4000+G0 5.00° - O, .
2¢ 10 23.35 110.00 826,04 129,84 39.82 7.03 9.43 4000200 .- 190400 400000 . 5.00 Qe
Zo 7 14400 11293 526,04 150.890 44,61 T.04 8,53 4000000 190000 4000400 5.00 0.

1 69 43401 1344,00 2,92 13,95 11.30 23.09 - 3,67 2900.00 130.00 2200400 5,00 ‘.
21 In 44,04 1356400 2,92 14435 13.16 25.00 ©a,2B_ 250000 13000 2200400, s 4400 . %

3 73 *lwloo 166900 2,977 T 12,84 13.80 . 2l.09 4,07 290000 130+G0 2900.00 - 400 4y
er €9 .01 1733.00 2482 16,97 . 19407 L 15.8g 6o01 3909400 210-00 3000400 3400 2,

2 7o Ba60 1960400 2.52 14645 14447 17.92 6e25 3500000 210+00  3000+00 3.00 2,

22 73 ~y4enn  20P?2.72 2.82 20+65 L1242 2%ty T.0%  3500.00 21000 3000400  3s00 2
1 €9 43he55  1EB3e0p 53,47 133.57 ;41 &? 3338y 1958 3220900 189+00  2200°00. 4400 3.
>3 ’ 70 467.23 176p.00 5?',—41“7 _1.{3_3,_?_() 38("_’9 1(\ 58 3 327000 ‘180.00___ 2‘\00‘00-“__",00'___3° .

—y 3T TS G0 T 1R60. 00 . Sé.08 210.0° 157 &7 330-19 18,66 3220.00- -180¢00 . 2200400 .00 - 3.
2% &Y 29.12 C€54a0g 180 40.1.5 . 45,98 271y F.472 3%00°06 140900 (500 +00 3.00 g,
24 79 . 37.27 7 67009 1.806 46,54 27407 25010 1142 ‘3500.09. 190+00 2)00 ! 3e00 Se.
24 . Ty 14000 6Rp. 72 1,86 °  4p.pb 28,55 28410 11.B2  35¢0-00 14000 2500+00 . 3e00 Y.
25 69 9.62 174%.00 102.32 626,79, . 495.79 16,55 18.52  4000+00 220400  3000+00 3600 2
2% 7o 3037 1920.08 102.32 793,48 - 5By.72 (A 22.01___%000:00___220°00_-300C+00 3«00 2e
25 T =14<00 159100 109,66 7191 .68 8p1.84 10+99 20,86 4000400 220+00 3000400 3.00 2.
26 6S 9,14 227.60 15.05 1446 45 19+2p . =21.00 3000400 200.00 300000 6.G0 4,
26 7o 9.55 230,00 15,05 5,42 W36 - 17e0Y ~21.00  2000+00 200000 3000400 6,00 4,
r) 7 =14400 236.00 15,99 5.12 .52 20471 «21.00 5000.00 200,00 3000400 6,00 5,
27 69 156,77 23721400 12,87 184,97 78,068 109.00 23.3p  2Y00.00 160.60 2770.00 .00 4,
27 10 15718 26730.00 12.87 277.19 78,92 125000 28,00 210000170000 2280400 %400 44

27 TV 0 2570.00 13,19 234,787 7 70,38 125,4% 29,09 2100.00 170.00 2280,.,00 . 4,00 5,

28 69 1066 2596,00 ?.78 36,98 41,18 © 3,98 5,09 3500.00 190.00 3000.00 © 3400 3.
28 Te 11.58  2700.00 2,18 42,69 - 43,06 4,96 6,19  3500.00 150.00 3000.00 3.00 3.
28 71 14400 2776.,00 2.8% 35,52 40,25 o 6.40 «21.00 3900400 190400 3000.00 3,00 3.
29 69 2500 2785.00 3.85 103.64 44,89 5.22 4,89 2720.00 21000 300000 3400 3.
29 70 25.40 260,00 3,85 )76 ;3 49,13 4.5Y 5,36 370000220600 3500.00 3,00 _ 36—

——'2;’ FA _],‘.00 2(4()/‘.00 ? 9!\ 18 ‘)J 16 . 4.0' 596 3200-00 260400 3{‘03'00 3'00 3.

30 69 6.55 Q8,00 126,74 " 22 14 7.06 2431 1.09 S5000.00 15000 400000 7.00 Ce
33 70 .03 10000 176.76 5%.80 9.90 3.0l 150 - 500000 = 1%0-00 400000 T+00 0
39 71 -14000 ~15.00 ~16.00 36439 - T432 “19e0¢ =21.00 5000000 19000 460000 ~  Te00 Oe”

WOTES. paTa 15 LISTED FRON COUNTRY 10, 3 TO NO, 4p, AS SPECIFIED XN APPENDIX , UNITS sl THOSe SPeCIEieo 1N THE REFORL.
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"CUUNTAY YEAR MG 1 — POP EXP iMpP ~ CTQUR FTOUR TFPF TGPF _ TxpF Qs wHC 3
31 5 18944 1331400 - 32.95 6.55 12441 6.20 7.90 4000400 220.00 3000.00 T.00 3.
31 7n 191 +00 140000 32,55 15416 12403 7.39 7.66  4000+00 22000 3000000 Te00 .
3 71 ~16.00 1%1%4.00. 32.55 18,04 ~ 19.26 - T465 9.21  4000.00 220400  3000.00.- T.00 3,
3z 69 75.33 T€24.00 9,86 CTe0h 13,65 38,57 2.88  2270.00 200400 - 220000 4,00 4,

32 7p n3.92 _Ehnnn 9,50 106k 13,91 47,38 3,91 _3220.00 200200 2500600 - %200 o bom 4

32 73 34400 665,94 9.506 - 13.71° 18,75 ~19.00 4,68 322000 200+00 2500000 4,00 4. ¢
33 6% 087 £R3. 00 20.01 1.22 7414 -1%.00 =21.00 425000 239.00 300000 9.00 r
33 Tn 31432 . S3n.00 20.01 3.5 5409 ~19400 =21 00 425000 230.00 3600+00 9400 2.
33 79 =160 93437 2001 1092 Q.ﬁ‘) . =19 0¢ 392.p0 4250600 239-00 300900 9.0 2
3¢ 69 ©1ne5 736400 206.22 78,59 4594 . 31 3.52  4000e00 1850¢00 300000 3.00 2.
34 70 11,236 _____Ten.nge 25.22 104.00 42.79 4,20 3,96 4200¢00~——180400.-—3000400 —34000— 2.
T3l 71 - <1hen0 - T82.8g . 20.22 66410 54,59 5,9t «21¢00 400D0.00 180.00 3000400 3.00 2.
a5 65 13.9 96%, 00 32,95 - 55.9] 28.7) 104827 3.89 3220400 .250.0¢C 3020+0¢ 4400 Lo
35 70 14.81 107000 37,59 66.51 . 36,46 123.87 4,51 3220.00 250400 2579400 4400 - )
35 7i -14+00 1052.C0 . 23,98 65,74 38,55 138,38 4,74 322000 25000 €576.00 4.00 4,
: 35 6% 21.71 3907400 1.97 41.28 84,51 4.05 . 5,78  2730.00 200.00 3020¢00 3.00 3,
] 20 7a. 22003 40402002 7,97 . _47.13 102.49 4o0Y 6,19 __2100-00 200+00—-2270400 3:00 3
" TT36 71 -16enn. 4dgeseye . Ba1l 45,18 112,93 0 4414 6.31 210000  200.00 2270.00 3.0 3.
37 69 21.68  3211.00 6,23 34,24 . 83,93 $1.00 7.57 359000 20000  3020+00 3.00 3.
37 Tc 23.25  3320.00 7 6.23 37+30 Bg.83 134400 8,93  3140+00 ~ 260-00 223000 . 3400 3.
37 1) ~14.09 3507400 6,34 38,24 86.18 131,00 9,25 3140000 250900 223000 3.00. 3.
39 - &S 16425 A90.00 . 1e0% 19.49 17.74 10.9¢ . 6405 290000 140,00 3000450 3.00 g.

e = X 2a.40 RE0.00 1,06 21.2% 1,92 6,83 B,61 290000010 e00—3000400 3,00 8 —

T3 T ~jt.0d  878.06 looh - 20s71 7,72 12.87 9.25 2900000 140s00  3060.00 .__ 3%00 8
39 69 192,40 1665.00 240,33 9.07 12.3¢ Te05 1.76 400000 190000 3000000 7400 2
3 To 197.94 176000 260,33 101.55 9.07 9.32 1,43 40004900 190.00 300000 7400 -
39 T3 ~14eC0 1781.12 240.33 o 12%5.12 12.65 =1%.00 . 1ebt 4000000 190000 3000000 C T.00 2e
40 €9 81.73 621400 20.395 ~8.92 5.63 - 16.00 2+25  4000°00 210:00 2900000 0+00 3.
L_ec._To 87219 650,00 20435 26.92 7,25 250 00-— 3,39——£00000——210v00——2200+00 6+00 34
Y 7 -34900 657419 20435 21443 8,04 -19%00 4,11  4000¢00 - 210400 2°000090 0200 3,

NOTES. DaTA IS LISTED FéOM COUNTRY NOo ] TO NOs 40, AS SPECIFIED IN APPENDIX UNITS ARE THOSE SPeclrlep IN THE REFORT
" MISSING DATA 1S REPRESENTEO gY A NEGATIVE VALUE. o ' ’ '
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The Statesman's Year Book (a“nual), J. Paxton, E4&., Macwillan

& Co., London

Special Autcnomous Woxking Party 5 Contribution No. 24 (GAS-5),
International Telegraph and Tclephone Consultative Cormittee,

General Secretariat, I.7.U0., 1271,

e L e et

oo i ng

o

e Ae. v e soil At SN



