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Abstract

In this article a Vector Autoregressive Model isplgd to the Portuguese cable
television operators, in order to obtain a dynaamalysis of the interactivity established
between the supply and the demand of network sesvithe results reveal the existence
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Demand Pull and Supply Push in Portuguese Cab&vis@n Networks: A VAR Approach

1. Introduction

With the emerging of the open network paradignis gxpected that the strategies of
the cable television operators will be guided by ttynamics of the interactivity between the
supply and the demand of network services, prombyethe vertical integration of services,
which embraces the integration of different and ptementary functions, on the same
distribution network.

In this paper an econometric study of the mainuprése cable television networks is
presented, in order to better understand the ictieity of the supply and the demand of
network services, obtained through the implemeomatif the vertical integration of services
strategy. To this effect, two cases are confrorfttd incumbent one: TV Cabo; and the
entrant one: Cabovisdo), in order to analyse tla#ioas between the penetration rate of the
cable television service, the demand for the basitvice, the price, and the vertical
integration of services. The same model is useddiemtifying the factors that contribute to
the reinforcement of the interactivity logic betwetne supply and the demand of network
services, both in a bigger dimension network (ti@mbent one), and in a smaller dimension
network (the entrant one). In addition to this, aralysis of the impact of the strategy of
vertical integration of services on the pricinglud basic cable television service is made.

In the first section, a brief literature review ab®some empirical studies of Cable
Television in the USA is made, and a summary revawhe literature relating to the
econometric instrument used in both case studiesyéctor Autoregressive (VAR) model; is
also made. In the second section, the researchonwtygy is presented, including the

objectives and the hypotheses of this study. Intkivel section, the econometric study is



developed, following an empirical strategy whichntmmplates the development of three
sequential phases, namely, the determination ofirtteggration order of the variables, the
definition and the estimation of the VAR model, ahé presentation of the main results of
the dynamic analysis. Finally, the conclusions presented, taking into consideration a

comparative analysis between the results obtamethé incumbent, and for the entrant.

2. Review of Literature

2.1. Empirical Studies

The problematic regarding the estimation of theep@tion rate of the basic cable
television service was developed in the pioneeatistuof Comanor and Mitchel (1971), Park
(1972), and Pacey (1985), applied to the main ctdevision operators in the USA. These
studies pointed out that the price influences, ifigmtly, the basic demand, and that the
number and the quality of the channels offered mfloences, positively, the demand level.
These findings formed the basis of the carryingadugtudies concerning the relation between
the demand and the price, as well as of the impiattte regulatory dispositions on the price
of this kind of service.

In this context, the study of Mayo and Otsuka ()9®st be noted, concerning the
US Cable Television Industry, where the relatioeswieen demand, price, and regulatory
practice, are analysed, before the deregul&tion

The authors of that study concluded that the pgiarfi the basic cable television
service depends on operator market power, demandditams (including the
complementarities between the basic and the premsemrice) and on associated regulatory

dispositions.



The results also revealed the existence of sommbittly in the effects on the
alternative ways of regulating the price of theibasrvice, which led to the conclusion that
this price was influenced not only by the margioast, and the demand conditions of the
premium services, but also by the complementariiesveen the basic and the premium
services. In order to accomplish the price capbéisteed by the regulatory agency, the
operators responded with a reduction of the var@tyhe television channels or with an
increase in the price of the premium services whiehe tied to the basic service (Mayo and
Otsuka, 1991).

Waterman and Weiss (1997) pointed out the impbcetiof the situation of vertical
integration by the four main US cable operatorgperformance, on price, and on promotion
strategies.

The main results revealed that vertically integiateperators offered a smaller
diversity of television channels, in terms of thesic service. These kinds of operators also
favoured the premium television channels, in whigdy had participated. In this sense, they
have included frequently the referred channeléndffering of premium cable channels, and
also have implemented more aggressive promoticarapaigns, which were complemented
by the practice of discount prices for the premuhannels that were vertically integrated by
the cable operator (Waterman and Weiss, 1997).

Chipty (2001) found that the cable operators valiiicintegrated with premium
television channels offered, on average, one lesmipm service, and one or two fewer basic
services than the remaining operators. These aperaell the premium packages more
successfully, but they offer services with smaderersity, at higher prices. They stimulate
the demand for premium services, through the sugipdynaller and cheaper basic packages.
The operators integrated with the basic channdlglse basic packages more successfully,

and in spite of their tendency for excluding certaable television services from their



distribution networks, they stimulate the demanaulgh the supply of some basic packages
with a bigger diversity, using a smaller duplicatiof programs and a greater number of
premium services.

Furthermore, Chipty (2001) considers that the signthe effect of the vertical
integration on price is not clear, due to the thett the operators select so much of the price
based upon the quality level of the final serviflered to the consumers. On the one hand,
the basic integration has a positive effect on lihsic price, but a negative effect on the
average price of the premium services. On the oflaed, the premium integration has a
negative effect on the basic price but, even s ahpositive effect on the average price of the

premium services.

2.2. Vector Autoregressive Model

The VAR model® is especially applied to the analysis of timeesednd it has been
used in an extensive way by several economistsariatysing data, forecasting and making
statistical inference.

In the vision of Sims (1980), the VAR model permitee determination of the
existence of interrelations between the set of gadous variables included in the system.
The main advantage of using this kind of modelwisrifrom the capacity to analyze the
dynamic response of the endogenous variables dfytsiem, through the use of the analysis
of Variance Decomposition, and the Impulse-Respéunsetions.

The Variance Decomposition of the forecast error,terms of the components
associated with the different disturbances, pravithe identification of the sources of the

fluctuation of variables. The Impulse-Response Eans intended as dynamic multipliers



reveal the variation of the endogenous variabldschvis provoked by a unitary impulse in
random disturbances of the system (Ballabriga, 19dtson, 1994).

In the ambit of the analysis of the long term ecoitorelations, several pioneer works
should be mentioned which discuss the cointegrationcept, namely, Granger (1983),
Granger and Weiss (1983), and Engle and Grang&7§19

The construction of cointegrated models involves fundamental steps, namely, the
determination of the cointegration degree (thathie,number of unit roots in the model), and

the estimation of the unknown parameters (Lltkepb®99).

3. Research Methodology

3.1. Objectives

We consider that the Portuguese Cable TelevisiartoSes an appropriate unit of
analysis for making a contrast between the strasegf two different operators: incumbent,
versus entrant; although, taking into consideratibe simultaneous practice of vertical
integration of services.

In the scenario of vertical integration of servigesformed by each operator, which
use package tie-in sales of different network sewi for example, television, Internet, fixed
telephone and other complementary services whigleghnologically-related.

In this sense, we present a dynamic anal{sif the impact on the strategy of pricing
for the basic servicarising from the implementation of the verticaleigtation strategy of
services, both for a vertically integrated operagmd for an operator which is not vertically

integrated.



In a broad sense, the interest of this study isddmentally, based on the fact that the
Cable Television Sector has a significant weighthim Portuguese Services Communications
Structure, and the need for analyse the differ&matteggies implemented by the main cable
television operators, in terms of the organizatainactivities, the installed network, and
pricing. In a more specific sense, we will be asglyg the dynamic relation between the
penetration rate of the cable television service @re basic demand, as well as the relation
between the basic demand and the vertical integraif services. Furthermore, we aim to
understand the effect due to the implementationthef strategy of vertical integration of

services on the price of the basic service.

3.2. Hypotheses

Taking into consideration the fatttat there is a mixture of television services &tk

in the Portuguese Cable Television Sector, Inteanetfixed telephone through bidirectional
networks, which may generate network externalitse®] incorporating the visions of Katz

and Shapiro (1985), Hayashi (1992), EconomidesHinimelberg (1995) and Economides
(1996), in relation to the problem concerning tleealized expectations, given the referred
network externalities, it interests to identify awthrify the existence of dynamic and

interactive forces between the supply and the ddmas was proposed, in theoretical terms,
by Geroski (2003), as well as the resultant impiiees, in terms of the vertical integration of

services and pricing strategies, on the part ot#ime television operators.

In the present study, the following hypothesescaresidered:

- Hypothesis 1The penetration rate of cable television servigessents a positive relation

with the price of the basic service.



- Hypothesis 2The vertical integration of services has a negaéffect on the price of the
basic service.

- Hypothesis 3The penetration rate of cable television servitas a positive relation with
basic demand.

- Hypothesis 4The basic demand intensifies the vertical integneof services.

- Hypothesis 5The basic demand has a negative relation wittepin the bigger dimension
network.

- Hypothesis 6 The basic demand has a positive relation witbeprin the smaller dimension

network.

4. The Econometric Study

In this item, an econometric stuffy is developed for the two main cable television
operators in Portugal, TV Cabo (since tH&:11995, until the $T:2003)® and Cabovisdo

(from 4"T: 1996, until the 8T:2003), using the same selected VAR model.

4.1. Integration Order of the Variables

An important subject for using the VAR model is #ealysis and evaluation of the
time series used in the study. First, we will ea#duif the time series are integrated or not,
and, then, if so, we will determine the integratander of the variables, in order to find the

best way for making it stationary.



To determine the integration order of the variables will consider the tests proposed
by Dickey and Fuller (1979), which establish theedfications of a model including an
endogenous lagged variable, expressed by the fioiipw

Y = PV + & 1)
Therefore, the following null hypothesis is tested:
Ho:p=py, |po|<1 (2.)

This test can be made, using ttsatistic, or the following statistic:

ﬁ_po ~
s, N (01) 3)

where p is the estimate of the ordinary least square, forpiti@metero; and S, is the

estimate of the standard deviation@f

According to Dickey and Fuller (1979), to test the nyjbdthesis (of existence of a
unit root), against the alternative hypothesis, threeerifit models should be taken into

consideration, namely:

Y, = pY,_, + & (Without constant, and without tendency) (4.)
Y, = u+ pY,, +& (With constant, and without tendency) (5.)
Y, = u+ pt+pY, +¢& (With constant, and with tendency) (6.)

In practice, the tests proposed by Dickey and Fullergl8onsist of the estimation of
the three equations previously presented (4., 5., anth@ygh the use of the method of the
Ordinary Least Square(S), and of the realization of the forementioned test ofssit!

significance H,:p=1).



In an alternative way, we may estimate the follgyaguations:

AY, = Ma + & (7))
AY, =+ i+ & (8)
AY, = p+ R+ Yy +é& (9)

where y = p—1; in this case, the test of the null hypothedis: p =1, is equivalent to the

test of the hypothesibl, : y = 0. The alternative hypothesisagpressed by, :y< 0

An alternative to the forementionddl tests is the use of the Augmented Dickey-
-Fuller Test ADF), including a minimum number of lags in the depestdvariable, in order
to eliminate the possible observance of error autetation.

Marques (1998) advocates that, during the firstsphaf theADF tests, we should
follow the same logic as the simfdld- tests, whereas, in the second phase, we shoulg car
out the tests of the null hypotheses. So, we censile results obtained through the

estimation of the three following models:

p-1
DY, = Pl + Y O, +&, (10.)
j=1
p-1
DY, =+ Y+ Y S AY, | +¢ (11.)
j=1
p-1
DY, =+ B+, + Y OAY, | +&, (12.)
j=1

In the DF (y) tests and the\DF(y) tests, the null hypothesid,:y=,0-1=0, is

tested, against the alternative hypothésjs y < 0. The non-rejection oiflp, wheny is non

significant, leads to the conclusion that the tBeees is not stationary (that is, integrated), or

that it presents a unit root.
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In order to specify the model, which provides tlesttadjustment, we make use of two
different information criteria, that is, the Akaikeformation Criteria AIC), and the Schwarz

Bayesian Criteria§BQ, in order to select the model that minimizes vh&ies obtained for

the forementioned criteria.

For detecting error autocorrelation, thk! test is used, and the probability of Qe
statistic, originally, proposed by Ljung and Box979®), is also computed, taking into
consideration the correlograms generated from stimmation process. Next, the results of the

DF tests and th&DF tests applied to the variables of the case of BWdCare presented.

rexkxrkrRxk Please insert Table | here., *#xkxkkkrx

Since the observed, in module, is smaller than the correspondenicatitvalue (in

module, too), so the, is not rejected, at a 5% significance Idwdl. From this, we can

conclude that the time seriélsp) is integrated, or that it has a unit root.

rrxrxxkxier Please insert Table |l here. #xxxxxkxix  *

As the observed, in module, is smaller than the critical valuasmodule, so the

H, is not rejected, at a 5% significance level, friims we can conclude that the time series

(pen) and (bd) are also integrated, or that they have a unit root

The endogenous variables that are going to bededlun the VAR model, for the
incumbent operator, such as, the penetration pae), (the variation of the demand for cable
television pd), and the price of the basic servid®)( are not stationary, or integrated. The

variables, in first differences, are stationarytrsothree time series, in study, are integrated of

orderl, orl(1).
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In the case of Cabovisao, the results obtained fra@rprocess of determination of the

integration order of the variables, are transcriipetie Tables Il and V.

rexrkrkrixk Please insert Table 1l here, *x*xxxxkx  x*

In this case, the observéd in module, is smaller than the critical valuempdule, so

the H, is not rejected, at a 5% significance level. Frihis, we can derive that the time

series Bp) is integrated, or that it has a unit root.

rexrkrkrixk Please insert Table 1V here. x#xxxrkrsx  *

Since thed observed, in module, are smaller than the critteéles, in module, so the
H, is not rejected, at a 5% significance level. Fritiis, in the entrant case, we can also
derive that the time seriepgn and bd), are integrated, or that they have a unit root.
Therefore, the variables that are going to be awduin the VAR model applicable to the
entrant are not stationary, or integrated. Thealédes, in first differences, are also stationary.

This find confirms that the original series &®).

4.2. The VAR Model

After determining the integration order of the ades, which reveal that the totality

of the variables is integrated of ordemne proceed to present the VAR model that is gting

be tested.

12



The VAR model is constituted by a system with faquations, including four

endogenous variables, which is represented by:

k k k k
pen =a, + Z,Blp pen_, + Zalpbdt—p + Zglpbpt—p + ZleVist—p + Uy
p=1 p=1 p=1 p=1
k k k k ]
bdt = a2t +Zﬁ29 pen—p + ZUZpbdt—p + ZQZpbpl—p + ZQZpVISi—p + u2t
p=1 p=1 p=1 p=1
k k k k )
bpl = 0'31 +Zﬂ3p pen—p +203pbdt—p +203pbp[—p +ZQSpVIS—p + u31
p=1 p=1 p=1 p=1

Kk Kk Kk Kk
vis, =a, +) B, pen, + > o,bd_ +>6,bp_, +> Q, vis_, +u, (13.)
p=1 p=1 p=1 p=1

where:penis the penetration rate of the cable televisianise or network density, given by
the quotient between the number of subscribergt@dumber of cabled households;

bd is the variation of the number of subscriberdhefthasic cable television service;

bpis the price of the basic cable television service

vis is the dummy variable concerning the vertical gniion of services (equal @ if does
not existvis, and equal td, otherwise);

p=1,...,k is the number of lags, takimkgas the optimal number of la§@nmay;

andt is the corresponding trimester.
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4.2.1. Optimal Number of Lags

Now, we proceed to the selection of the optimal banof lags [fmay, considering the
results of five different information criterias, maly, the Likelihood Ratiol(R), the Final
Prediction Error EPE), the Akaike Information CriteriaA|C), the Schwarz Bayesian Criteria
(SBQ, and the Hannan and Quinn Critert&). Firstly, we present the results concerning to

the case of TV Cabo.

rrxxkxkxier Please insert Table V here. *#x#xsxrxix

In order to determine the existence (or not) obreautocorrelation, we present the
results of the_M tests, and the probabilities of t@estatistic PQ(12)!", and the probabilities

of the corresponding adjusted vallr€)(12) Ad).

rexrkikrixk Please insert Table VI here. x*xxsrkrsx - *

By the results of the tests for detecting an hyptidherror autocorrelation, simulating
VAR models, withl and 2 lags, respectively, we found that the VAR modebsti be
estimated, using just lag, since this option provides the minimizationtlee values of the
information criteriasAIC andSBGC guaranteeing also the inexistence of error auteladion.

In what concerns to the case of Cabovisdo, thdtseshtained from the process for

selecting the optimal number of lags.{y are transcribed in the Table VII.

rrxxxxkxier Please insert Table VIl here., #*xxsxkxk  Fx
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In order to determine the occurrence (or not) ofreautocorrelation, the results of the
LM tests are presented, as well as the probabifisssciated to th@ statistic PQ(12) and

to the corresponding adjusted vali€)(12) Ad).

rexkxrkrixk Please insert Table VI here, **#xsxsx ok

Litkepohl (1999) states that t#dC overestimates the order, in an asymptotic way,
with positive probability, whereas th8BC provides the estimation of the order, in a
consistent way, if the VAR process for generatimigrimation has a finite order. Therefore,
we proceed with the estimation of a VAR model, witte lag, taking into consideration, on
the one hand, the result of tIf®BC and on the other hand, the reduced number of
observations (only, 28 trimesters), and the uséuof variables in the estimation process.
Besides, by carrying out several tests, it wasfiedrithat this model provides the minimum

values for theAlC and theSBC without occurrence of error autocorrelation.

4.2.2. Cointegration Tests

Based on the cointegration concept developed byeEargl Granger (1987), if from a
VAR model there results a unique cointegrating aecthen this reveals the existence of a
long term economic relation between the variablestudy, which is expressed, through a
system constituted by1) variables (not stationary), which produce a lineambination that
is stationary, ot(0).

In the methodology proposed by Johansen (1988,)12®&H Johansen and Juselius
(1990), it is established the possibility of exigie of more than one cointegrating vector,

through the determination of the largest possiblmlmer of cointegrating vectors, in function

15



of the totality of the endogenous variables inctudethe system. For this purpose, it can be
taken as a reference, a VAR model with an ordemletpup, including aY vector with an
order n, which contains the totality of the variables émated of orded, that is, (1))

expressed by the following:

p
Yo =p+) ®Y e (15.)

i=1
whereY, is the vector of integrated variables of ordleof the type iix1); ®; is the matrix of
the parametersnkn); u is the vector of the deterministic terms; ands the vector of the

white noise residual$kl).

The error correction model is expressed by:

p-1
DY, = p+ Y TAY, +T1Y, +&, (16.)

i=1

wherel is the matrix of short term relations; afildis the matrix of long term relations.

The rank ofl1 (that is,r) corresponds to the number of linearly independentors,
that is, the number of cointegrating vectors, ai@difrom the endogenous variables included
in the'Y, vector . In this context, we can consider thregsjile scenarios:

a) If r(M)=0, then there are no stationary combinations. s ¢aise, we should estimate a
VAR model with the variables expressed in firstetiénces.

b) If r(N)=n, then theY, vector is stationary. In this case, we shouldnesté a VAR
model with the variables expressed in level.

c) If r(l‘l) =r <n, then there are cointegrating vectors which correspond to the nemdj

equilibrium relations, in the long term.
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Based on the principle of the maximum likelihoodr, inaking the contrast between
the Eigenvalues of thB matrix, we are going to consider the followingtistecs (Johansen
and Juselius, 1990):

i) The Trace Statistic (Ar,...) (17.)
This statistic provides the contrast between thi Pnuqoothesis(Ho), that is, the
number of cointegrating vectors is smaller or eqaal and the alternative hypotheilﬂl),
that is, the number of cointegrating vectors isgbrgthanr, that is,H,:r <r,, against
Hioir>r,.
i)  The Max-Eigenvalue Statistic(A,,,,) (18.)
These statistics provide the contrast between(thg, that is, the number of
cointegrating vectors is equalitpand théHl), that is, the number of cointegrating vectors is
equal tor+1, thatisH, :r =r, againsH, :r =r, +1.

In the case of TV Cabo, the results of the coirgtegn tests proposed by Johansen and

Juselius (1990) are transcribed in the Table IX.

rexrkrkrkxk Please insert Table IX here., x*xxxrkrsx  *

By observing the third line of the Table IX, we ghat the values obtained for Max-
Eigenvalue Statistic and for the Trace Statiste samaller than the critical values. Therefore,

the (HO) relating to the existence of two cointegratingtuex cannot be rejected, against the

(Hl) concerning to the existence of at least threetegmating vectors, at a confidence level

of 95%. The integrated variables of orddnave similar behaviours in the long term, andrthei
representation is according to the two cointeggatiectors, which will be considered in the

estimation of the VAR model, with two error cortiectterms (ECT).
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In the case of Cabovisdo, the results of the cgiaten tests are seen in the Table X.

*rxxkxkxier Please insert Table X here. *#x#xsxrxix

From the analysis of the second line of Table X,no& that the observed values for
the Max-Eigenvalue Statistic and for the TraceiSiatare smaller than the critical values.
Thus, the null hypothesis, which states the exegef a unique co-integrating vector, cannot
be rejected, with a confidence level of 95%.

The variableg(1) included in the system present a similar behaviotine long term,
so the corresponding representation is in confgrmith the only one cointegrating vector,

which will be included later in the VAR model wilm error correction term.

4.3. The Dynamic Analysis

In the present item, a dynamic analysis of the gadous variables included in the
model is made, which permits us to make a simuiatibthe effects originated by the shocks
in the different random disturbances of the systama, to show the importance of each shock

through the portion of the variance of the foreeasdr explained by each variable.

4.3.1. Granger Causality

The causality relations, defined in the terms oally proposed by Granger (1969),
represent the capacity of a variab¥ hcluded in the system, to assist the forecasinother
variable ), equally included in the system.

According to Sims (1980, p.29), «a test for blogkgeneity has special interest, in
the context of a VAR model, because it examines ftowill account for the observed

cyclical variability of the economys».
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In the present case, the contrast of the signifieaf each causality relation is made,
observing the values of the statistics, at two ifigance levels, 5% and 10%, respectively,
whereas in the detection of the significance oE64, thet statistic is used.

In the case of TV Cabo, the use of the exogenegigtyielded the results presented in
Table XlI, where the values corresponding to theepration rate of cable television service
(pen, the variation of the number of subscribers ®lasic cable television servidal), and

price of the basic cable television servibg)(were, previously, logarithmized.

rexrkikrixk Please insert Table X1 here. x#xxsrkrsx  *

Analysing the Granger Causality Contrasts appledhe case of TV Cabo, we can
observe that the variation of the basic demdadl ¢auses, in a Granger sense, the price of the
basic servicelp), at a significance level of 5%. Considering theg of the basic service
(pb) as the dependent variable, the block of variabtesstituted by the remaining variables
included in the system, namely, the penetratioa g&n), the variation of the basic demand
(bd), and the vertical integration of servicess), causes, in a Granger sense, the price of the
basic service, at a significance level of 5%.

With regard to unidirectional causality, defined tlee senseAbd - Abp (that is,
demand- price), we see confirmation of the fact that tly@aimics of the demand of the
network services affect the pricing strategy impated by the incumbent, making use of
package tie-in sales of vertically integrated sssj which allows a greater valorisation of

these services, on the part of the subscribers.
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In terms of unidirectional causalities, the obsaceaof a causality defined in the
senseAbd - Avis must be stressed (that is, demandvertical integration of services),
which is justifiable by the effect of the demandllphis effect is produced by the
contribution of the basic demand for intensifyihg wertical integration of services.

There is also detected a unidirectional causalityictv is defined in the sense

Apen - Avis (that is, penetration rate vertical integration of services), which is juisf

by the strategic choice of the incumbent, reinfagdihe network density, which precedes the
introduction of new vertically integrated services.

Concerning to the joint-causality revealed by tBmaining variables relative to the
strategy of vertical integration of services, waetve that the mixed action of the demand, of
the price of the basic service, and of the increzsthe network density, does precede the
implementation of the strategy of vertical integratof services, on the part of the incumbent.

As concerns the block of the remaining variablé® éxistence of relations of
independence was verified among the variables.rétieced number of observations that is
used in the present study can justify this situmatio

In the case of Cabovisdo, the application of tleeks-exogeneity tests provided the
results that are presented in Table Xll, whereviees of the total of the variables were,

previously, logarithmized.

rrxxkxkxier Please insert Table Xl here., #*xxxxkxk  *x

Using the analysis of the causality contrasts, exenél a unidirectional causality

defined, in the senselbp —» Apen (that is, price » penetration rate). From here, we

conclude that the price of the basic service causea Granger sense, the penetration rate

(which measures the network density), at a siganioe level of 5%.
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Considering the network density as the dependeridbla, we observed that the block
of the remaining variables included in the systemses, in a Granger sense, the penetration
rate, at a significance level of 10%. For the remmg blocks of variables we found the

existence of relations of independence.

4.3.2. Variance Decomposition of Cholesky

Next, in the case of TV Cabo, the results of theavee decomposition of Cholesky,
for 4, 8, 12, and 24 Trimesters, are presentedndakito consideration the percentage

weights, for each possible causality relatfbn

rexkxrkrixk Please insert Table Xl here, **#xsxsx ok

Considering the analysis based on the variance ndgzsition of Cholesky, we
conclude that only the price has a direct and Baamt impact on the penetration rate (that is,
the network density).

For a forecast horizon with 8 trimesters, the pfiogbp) presents a direct impact over
the network densitylggper), which was computed at 5,20%. Thus, the pricesgrs a
causality relation relative to the network densityle same does not happen with the two
other variables.

The network density and the vertical integration sgirvices have a direct and
significant impact on the basic demand, whereasptiee of the basic service does not

present a significant impact on the behaviour efliasic demand.
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For the same forecast horizon, the direct impadherdemandig¢gbd) was calculated
at 27,35%, by action of the network densitygpern), and at 6,62%, across the vertical
integration of services/(s).

These results confirm the importance of the supplsh as a mechanism for
expanding the subscribers’ mass, and for attaithiagnteractivity between the supply and the
demand of network services. Additionally, the \eatiintegration of services presents a
persistent and growing effect on the basic demami;h reinforces the logic of the operator
in offering, more and more, new vertically integdservices, in order to expand the number
of subscribers.

We found also that, after 8 trimesters, the diiegbact on the price of the basic
service logbp), was calculated at 22,26%, by action of the netwaensity (ogper), at
14,25%, across the basic demalogjiyd).

The results now presented, confirm the previoushected unidirectional causalities
of the network density, and of the demand.

For the same forecast horizon, the direct impadhenvertical integration of services
(vis) was calculated at 20,14%, across the networkityefisgper), at 45,70%, by action of
the basic demandogbd), and at 5,72% through the pridedbp).

From this, we conclude that the basic demand presestrong causality relative to
the strategy of vertical integration of servicespiemented by the incumbent, which signals
the importance of the demand pull in the diffusidmew vertically integrated services.

In the case of Caboviséo, the results of the veeialecomposition, for 4, 8, 12, and

24 Trimesters, are transcribed in the Table ¥/

rrxxxxkxixk Please insert Table XIV here. *xxxxkxkx ok
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The analysis of the causality relations revealed tifie variation of the basic demand,
and the price have a direct and persistent effiedhe penetration rate (or, network density).
For 8 trimesters, the direct impact on the netwaehsity (ogpen was calculated at 6,20%,
by action of the basic demariddbd), and at 20,77%, through the pridegbp).

In what concerns the analysis of the causalitytijdla between the variables of the
second block, we must stress that the network geosiy has a significant impact on the
basic demand. The price and the vertical integnabibservices do not present a direct and
significant impact on the basic demand. Takingradast horizon of 8 trimesters, we observe
that only the network densitjogpen), presents a significant impact, contributing 16r36%
of the explained variance of the forecast errahefbasic demando@gbd).

In terms of the direct impacts on the price of lblasic servicel¢gbp, we must stress
that the network densityogper) is the one which presents a more significant pergistent
effect, since after 8 trimesters, it contributes 50,12% of the explained variance of the
forecast error of the price.

We must stress also that all the variables shovgrifisant impact on the vertical

integration of services.

4.3.3. Impulse-Response Functions

In the case of TV Cabld?, the values of the Impulse-Response Functionsjgedhe
interpretations that are presented here. Firsligpagh the response of the price relative to
the impulses in the penetration rate is negativehe first four trimesters, the sign of the
causality weight is positive®. From here, the deduction of a positive relati@taeen the
penetration rate and the price can be made, th&brisan increase in the network density;

there is a corresponding increase in the priceebasic service.
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Secondly, the response of the price relative toirthevations which occurred in the
vertical integration of services is null, in theepent period, becoming negative, in the second
period. Later on, it is positive, assuming negatiakies starting from theé"@rimester.

The negative relation between the vertical integnadf services and the price of the
basic service confirms the previous statisticatience obtained through the analysis of the
variance decomposition, which pointed out the erist of a non-significant impact of the
vertical integration of services on price.

In the case of TV Cabo, the strategy of verticeggnation of services assumes special
importance in maximizing the profits obtained bigtbperator, which is vertically integrated
in the PT Group since this situation facilitates the supply ofd#idnal services with
increased value for the subscribers, obtainingdaaton in the production costs through the
property of complementary monopoli€é! conjugated with a solid brand image of the
Mother-Company, which permits the reinforcementhef market power of the incumbent.

Thirdly, the response of the basic demand relatvthe impulses in the penetration
rate is positive and significant, only reachingemative value starting from thd' &rimester.
This result confirms the main results of the anialgd the variance decomposition. On the
one hand, this positive relation reveals the ingae of the supply push promoted by the
incumbent, through the expansion of the numberabledd households, considering that the
supply “pushes” the additional subscription of izaity integrated network services, through
the same cable distribution network. On the othardh this confirms the capacity that the
monopolist has to influence the consumers' expgeoigtforcing the consumers to subscribe
to the services offered by the bigger dimensiomwask.

Fourthly, the response of the vertical integratdservices relative to the impulses in
the basic demand is positive and significant, agsyra stable value starting from the™.5

trimester.
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The importance of the effect of demand pull onithplementation of the strategy of
vertical integration of services implemented by ithmimbent, referred by Geroski (2003), is
also ratified. This effect is expressed by the that the basic demand “pulls” the introduction
of new vertically integrated services.

Fifthly, the response of the price in relation be impulses in the basic demand is
negative and not very significant. This resulni€ontrast with the inference obtained through
the analysis of the variance decomposition, whias ttevealed the existence of a significant
impact of the demand on prices of the basic service

In the case of Caboviséo, the values of the impisponse functions revealed that
the response of the price in relation to the imgsiis the penetration rate, assumes a positive
value. Thus, a positive relation between the patietr rate and the price of the basic service
is observed, that is, for every increase in thevogk density of the entrant, there is a
corresponding increase in the basic service price.

Furthermore, the response of the price relativeth® impulses in the vertical
integration of services is null, in the present mamand it is positive, in the second period,
starting later to be negative, but insignificanhisTresult confirms the statistical inference of
the analysis of the variance decomposition, whimhfioms the existence of a non-significant
effect of the vertical integration of services b price of the basic service.

As concerning the response of the basic demandiveeléo the impulses in the
penetration rate, this is positive and significdrgting stable from the 3rimester onwards.
The result obtained through the analysis of theamae decomposition confirms that the
penetration rate has a significant effect on th@cbdemand. This effect can be explained by
the fact that the entrant has available a smaiteedsion network. This situation provides the
internalization of the positive network external#iobserved in the initial phases of the

distribution network (that is, the release andetkgansion phases).
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The response of the vertical integration of serviadative to the impulses in the basic
demand is positive and significant. This resultasfirmed by the analysis of the variance
decomposition, which pointed out the existence direct and significant impact of the basic
demand on the vertical integration of services.eneless the weight of the causality to be
smaller than the one detected in the incumbent case

The response of the price of the basic serviceivelto the impulses in the demand is
positive and non significant. According to the desabtained through the analysis of the
variance decomposition, this impact is not veryngigant, and in comparative terms, it is
also smaller than the one that was observed imthenbent case.

In the entrant case, the discovery that the pricéh® basic service has a positive
relation with the demand can be justified by theéused number of subscribers and by the
internalization of the strong network externalitibat are observed in the initial phases of the

distribution network.
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5. Conclusions

From the analysis of the most representative Poesrg cable television operators, we
conclude that, the economic variables are intedraieé order one, and they are also
cointegrated, denoting the existence of long tezanemic relations.

In the incumbent case, in what concerns to thelteestithe causality contrasts, three
main findings deserve a special mention. First,dbeand causes in a Granger sense, the
price of the basic service, which reveals the negampact of the demand on the price.
Second, the network density causes in a Grangeeséme vertical integration of services.
This ratifies the previous importance of the exgamsf the network, in terms of the number
of cabled households, which works as a form of suppsh. Third, the demand causes in a
Granger sense, the vertical integration of servidéss ratifies the arguments presented by
Geroski (2003), which show the importance of thenaled pull for determining the speed of
reaction, in terms of the diffusion of new vertigaintegrated services, on the part of the
incumbent.

In the entrant case, the price of the basic servaeses in a Granger sense the
penetration rate. This allows verifying the impada of the price as a signalling mechanism
of the quality of the offered services, and asmarfting element of the expansion of the
horizontal network dimension.

The differences observed in the causality contresteal the competitive advantage
obtained by the incumbent, which is "forced" teemify the vertical integration of services in
order to answer the demand pull, whereas the drgraes special importance to the physical

expansion of the network.
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As far as concerns to the results related withhymotheses of our study, we have to
enhance the existence of a positive relation betwee penetration rate and the price of the
basic service (see the Hypothesis 1). This findsrig contrast with the results obtained in the
studies applied to the US cable television indusigcomplished by Comanor and Mitchel
(1971), Park (1972), and Pacey (1985), which pdinigt the existence of a negative relation
between the penetration rate and the price oféis&Iservice.

In the two Portuguese case studies, the resulealey the importance of increasing
the network density (during the initial phaseseask, and expansion), in determining the
increases in the price of the basic service.

We find out, in both cases, that the vertical iriéign of services has a negative
impact on the price (see the Hypothesis 2); negtg#is that impact is observed to be not very
significant. This result is in contrast with theswés obtained by Mayo and Otsuka (1991),
Rubinovitz (1993), and Anstine (2001), which adwedathe existence of a positive relation
between the price of the basic service and the sifi@tion of cable television offering. Even
so, the result now obtained confirms, partiallye findings of Chipty (2001), which pointed
out that the premium integration (as it happertbénincumbent case) has a negative effect on
the price of the basic service, that is, the operahich practices vertical integration, with
premium activities, has an incentive for diversifyi the premium services, and for
stimulating the demand for these kinds of servitksjugh the offering of smaller basic
packages, making use of lower prices.

In both cases, the penetration rate and the derfanthe basic service present a
positive relation (see the Hypothesis 3). Howeeempared with the results obtained in the
incumbent case, in terms of the coefficients oleithrough the impulse-response functions,
the penetration rate assumes a greater importandetermining the basic demand in the

entrant case. We also empirically confirm the tlemopresented by Geroski (2003), who
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establishes the importance of the contributiorhefsupply push for increasing the demand of
network services.

The dynamics of the basic demand for promoting awene vertical integration of
services (see the Hypothesis 4), assumes a coalsidempact, in both cases. This ratifies the
thesis of Geroski (2003), which states that theaterpull contributes to an intensification of
the rhythm of diffusion of new vertically integrdtservices.

Finally, we should stress the differences obseinethe two cases, in terms of the
relation between the basic demand and the price {3 Hypotheses 5, and 6). In the
incumbent case, the existence of a negative ral@gdween the demand and the price of the
basic service is detected. This finding justifies partial covering of the national territory, in
order to avoid the pressure for decreasing theeriche basic service. In the entrant case, the
existence of a positive relation is observed (algtothe impact of the demand on the price is
not very significant), which is justifiable by tisenaller dimension of the entrant network, and
by the internalization of the network externalittbat are originated trough the transaction of

the package tie-in sales of cable television sesyiand other technologically related services.
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Annexes
Annex 1

Figure 1. — Variance Decomposition of Cholesky (ZBrimesters) — TV Cabo
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Table XV. — Impulse-Response Functions — TV Cabo

Response of LOGPEN Response of LOGBD
H(s) H(s) H3
Per. LOGPEN LOGBD LOGBP VIS Per. LOGPEN LOGBD LOGBP VIS
1 0.070384 0.000000 0.000000 0.000000 1 0.338522 0.407044 0.000000 0.000000
2 0.075621 0.000700 -0.007670 -0.003600 2 0.033246 0.039065 -0.076429 0.066645
3 0.088053 0.003880 -0.019367 -0.004295 3 0.122750 0.214466 0.008876 0.063538
4 0.096672 0.004245 -0.026151 -0.004595 4 0.028342 0.131375 0.023659 0.060718
5 0.106231 0.009464 -0.027293 -0.006506 5 0.038757 0.168361 0.047870 0.062325
6 0.112025 0.012000 -0.027819 -0.008312 6 -0.008438 0.127824 0.041502 0.069983
7 0.115850 0.013522 -0.028842 -0.009247 7 -0.012490 0.134787 0.045637 0.074700
8 0.117881 0.013790 -0.030252 -0.009558 8 -0.027290 0.124715 0.047687 0.076831
9 0.119580 0.014290 -0.031188 -0.009748 9 -0.028949 0.128508 0.053032 0.077125
10 0.120875 0.014753 -0.031646 -0.009985 10 -0.035349 0.124798 0.054854 0.077674
11 0.121882 0.015200 -0.031848 -0.010217 11 -0.037979 0.124524 0.056036 0.078404
12 0.122518 0.015432 -0.032030 -0.010371 12 -0.041179 0.122638 0.056289 0.079099
13 0.122940 0.015565 -0.032209 -0.010452 13 -0.042471 0.122477 0.056909 0.079470
14 0.123226 0.015645 -0.032351 -0.010498 14 -0.043684 0.121986 0.057393 0.079650
15 0.123445 0.015722 -0.032436 -0.010537 15 -0.044342 0.121888 0.057801 0.079758
16 0.123604 0.015782 -0.032485 -0.010570 16 -0.044979 0.121606 0.057989 0.079868
17 0.123716 0.015824 -0.032518 -0.010594 17 -0.045374 0.121473 0.058111 0.079961
18 0.123790 0.015849 -0.032546 -0.010609 18 -0.045677 0.121348 0.058194 0.080025
19 0.123841 0.015866 -0.032567 -0.010619 19 -0.045857 0.121298 0.058274 0.080062
20 0.123878 0.015878 -0.032582 -0.010625 20 -0.045995 0.121250 0.058330 0.080086
21 0.123905 0.015888 -0.032591 -0.010631 21 -0.046089 0.121220 0.058369 0.080103
22 0.123924 0.015894 -0.032598 -0.010635 22 -0.046161 0.121192 0.058391 0.080118
23 0.123937 0.015899 -0.032602 -0.010637 23 -0.046209 0.121175 0.058407 0.080128
24 0.123946 0.015902 -0.032606 -0.010639 24 -0.046243 0.121163 0.058420 0.080135
Response of LOGBP Response of VIS
H(s) H1 H5 H2 H(s) H4
Per. LOGPEN LOGBD LOGBP VIS Per. LOGPEN LOGBD LOGBP VIS
1 -0.003726 -0.002307 0.015376 0.000000 1 -0.028867 0.014238 0.057590 0.130310
2 -0.004777 0.001081 0.009535 -0.002076 2 -0.047068 0.065547 0.040231 0.087137
3 -0.006507 -0.006544 -7.42E-05 0.000967 3 0.035881 0.105366 0.041072 0.072719
4 -0.002788 -0.004567 -0.002062 0.001637 4 0.052382 0.103797 0.037090 0.065774
5 0.000385 -0.002373 -0.000955 0.000424 5 0.071339 0.114008 0.030157 0.062467
6 0.002896 -0.000488 7.72E-05 -0.000651 6 0.077910 0.111093 0.020912 0.062088
7 0.003394 -0.000650 -0.000343 -0.000907 7 0.088083 0.115939 0.017405 0.061031
8 0.003696 -0.000831 -0.001100 -0.000784 8 0.094115 0.117982 0.015887 0.059482
9 0.003997 -0.000878 -0.001534 -0.000722 9 0.099349 0.120683 0.015277 0.058201
10 0.004461 -0.000608 -0.001565 -0.000808 10 0.101923 0.121252 0.014129 0.057564
11 0.004770 -0.000435 -0.001524 -0.000919 11 0.103932 0.121896 0.013133 0.057276
12 0.004944 -0.000359 -0.001547 -0.000975 12 0.105247 0.122213 0.012428 0.057074
13 0.005020 -0.000363 -0.001622 -0.000984 13 0.106381 0.122689 0.012098 0.056862
14 0.005085 -0.000353 -0.001678 -0.000985 14 0.107132 0.122970 0.011893 0.056686
15 0.005144 -0.000332 -0.001700 -0.000993 15 0.107662 0.123173 0.011731 0.056571
16 0.005192 -0.000308 -0.001705 -0.001006 16 0.107996 0.123269 0.011582 0.056507
17 0.005222 -0.000295 -0.001710 -0.001014 17 0.108243 0.123351 0.011476 0.056465
18 0.005240 -0.000290 -0.001718 -0.001018 18 0.108420 0.123411 0.011409 0.056432
19 0.005251 -0.000288 -0.001726 -0.001019 19 0.108550 0.123461 0.011368 0.056405
20 0.005261 -0.000284 -0.001730 -0.001021 20 0.108638 0.123492 0.011339 0.056386
21 0.005268 -0.000282 -0.001732 -0.001022 21 0.108699 0.123513 0.011316 0.056374
22 0.005273 -0.000279 -0.001733 -0.001023 22 0.108742 0.123527 0.011299 0.056366
23 0.005276 -0.000278 -0.001734 -0.001024 23 0.108772 0.123537 0.011287 0.056361
24 0.005279 -0.000278 -0.001735 -0.001024 24 0.108794 0.123545 0.011280 0.056356
Notes:

[1] In the Table XV, for each quadrant, the entegrin column, corresponds to the impulse functiorgach variable,
taking into consideration the entrance order ofwagables in the model, which originates the resgocoefficients

from the variable presented in line (for exampfethie top left area, the response of LOGPEN).

[2] The shaded areas correspond to the impulsesnsgpfunctions associated with the hypothesesiityst

(H1, H2, H3, H4, and H5), in the case of TV Cabo.
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Annex 2

Figure 2. — Variance Decomposition of Cholesky (ZArimesters) — Cabovisao
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Table XVI. — Impulse-Response Functions — Cabovisdo

Response of LOGPEN Response of LOGBD
H(s) H(s) H3
Per. LOGPEN LOGBD LOGBP VIS Per. LOGPEN LOGBD LOGBP VIS
1 0.090339 0.000000 0.000000 0.000000 1 0.488988 0.859294 0.000000 0.000000
2 0.113490 0.021536 -0.012131 -0.009223 2 0.324944 0.792776 -0.262886 0.055626
3 0.105517 0.028356 0.020266 -0.005598 3 0.326484 0.759155 -0.163197 0.035761
4 0.094168 0.031724 0.052492 0.000412 4 0.320292 0.780054 -0.112826 0.046538
5 0.086472 0.031932 0.066499 0.004585 5 0.307388 0.778524 -0.104012 0.053016
6 0.083968 0.030682 0.067509 0.005858 6 0.305328 0.775593 -0.104484 0.053572
7 0.084534 0.029686 0.063772 0.005524 7 0.306901 0.774683 -0.110025 0.052843
8 0.085808 0.029283 0.060343 0.004839 8 0.308628 0.774272 -0.114547 0.051917
9 0.086664 0.029276 0.058773 0.004386 9 0.309658 0.774316 -0.116212 0.051363
10 0.086944 0.029406 0.058626 0.004241 10 0.309915 0.774517 -0.116118 0.051235
11 0.086890 0.029514 0.059024 0.004273 11 0.309778 0.774655 -0.115494 0.051313
12 0.086753 0.029560 0.059399 0.004347 12 0.309583 0.774702 -0.115011 0.051417
13 0.086658 0.029562 0.059575 0.004397 13 0.309469 0.774695 -0.114822 0.051477
14 0.086626 0.029548 0.059594 0.004414 14 0.309439 0.774674 -0.114827 0.051492
15 0.086632 0.029536 0.059552 0.004411 15 0.309453 0.774659 -0.114894 0.051484
16 0.086646 0.029531 0.059511 0.004403 16 0.309474 0.774654 -0.114947 0.051473
17 0.086657 0.029530 0.059491 0.004397 17 0.309487 0.774654 -0.114969 0.051466
18 0.086660 0.029532 0.059489 0.004395 18 0.309490 0.774656 -0.114968 0.051465
19 0.086660 0.029533 0.059493 0.004395 19 0.309489 0.774658 -0.114961 0.051465
20 0.086658 0.029534 0.059498 0.004396 20 0.309487 0.774659 -0.114955 0.051467
21 0.086657 0.029534 0.059500 0.004397 21 0.309485 0.774659 -0.114953 0.051467
22 0.086657 0.029534 0.059500 0.004397 22 0.309485 0.774658 -0.114953 0.051468
23 0.086657 0.029533 0.059500 0.004397 23 0.309485 0.774658 -0.114954 0.051468
24 0.086657 0.029533 0.059499 0.004397 24 0.309485 0.774658 -0.114954 0.051467
Response of LOGBP Response of VIS
H(s) H1 H6 H2 H(s) H4
Per. LOGPEN LOGBD LOGBP VIS Per. LOGPEN LOGBD LOGBP VIS
1 0.009284 0.002171 0.023971 0.000000 1 -0.073831 0.093358 0.011971 0.169963
2 0.010189 0.004114 0.014207 0.000845 2 -0.101143 0.052337 0.026410 0.161279
3 0.011552 0.002445 0.008034 -0.000382 3 -0.100408 0.059327 0.062403 0.163382
4 0.013048 0.002538 0.006376 -0.001164 4 -0.105997 0.060867 0.066162 0.167264
5 0.013368 0.002853 0.006409 -0.001291 5 -0.107246 0.058869 0.064116 0.167487
6 0.013194 0.002997 0.007127 -0.001203 6 -0.106122 0.058295 0.060997 0.166899
7 0.012966 0.003055 0.007720 -0.001081 7 -0.105131 0.058176 0.058657 0.166393
8 0.012827 0.003050 0.007953 -0.001007 8 -0.104630 0.058225 0.057901 0.166122
9 0.012789 0.003025 0.007950 -0.000988 9 -0.104537 0.058339 0.058060 0.166076
10 0.012805 0.003007 0.007871 -0.000997 10 -0.104634 0.058411 0.058431 0.166130
11 0.012830 0.003000 0.007807 -0.001010 11 -0.104744 0.058431 0.058684 0.166189
12 0.012846 0.003000 0.007780 -0.001018 12 -0.104801 0.058424 0.058769 0.166219
13 0.012850 0.003003 0.007780 -0.001021 13 -0.104812 0.058411 0.058754 0.166224
14 0.012849 0.003005 0.007789 -0.001020 14 -0.104801 0.058404 0.058714 0.166218
15 0.012846 0.003006 0.007796 -0.001018 15 -0.104789 0.058401 0.058686 0.166212
16 0.012844 0.003006 0.007799 -0.001017 16 -0.104783 0.058402 0.058676 0.166209
17 0.012844 0.003006 0.007799 -0.001017 17 -0.104782 0.058403 0.058678 0.166208
18 0.012844 0.003005 0.007798 -0.001017 18 -0.104783 0.058404 0.058682 0.166209
19 0.012844 0.003005 0.007797 -0.001017 19 -0.104784 0.058404 0.058685 0.166209
20 0.012844 0.003005 0.007797 -0.001017 20 -0.104785 0.058404 0.058686 0.166210
21 0.012844 0.003005 0.007797 -0.001018 21 -0.104785 0.058404 0.058686 0.166210
22 0.012844 0.003005 0.007797 -0.001018 22 -0.104785 0.058404 0.058686 0.166210
23 0.012844 0.003005 0.007797 -0.001017 23 -0.104785 0.058404 0.058685 0.166210
24 0.012844 0.003005 0.007797 -0.001017 24 -0.104785 0.058404 0.058685 0.166210
Notes:

[1] In the Table XVI, for each quadrant, the ent@nin column, corresponds to the impulse functioneach
variable, taking into consideration the entrancgeorof the variables in the model, which originates response

coefficients from the variable presented in line.

[2] The shaded areas correspond to the impulsesnsspfunctions associated with the hypothesesiityst

(H1, H2, H3, H4, and H6), in the case of Cabovisé&o.
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Table I. — The DF Tests and the ADF Tests, with catant and with tendency, at a 5% significance levet
TV Cabo (bp variable)

DF Tests and ADF Tests
AIC SBC PQ(12) LM Test
Variable  Observed O | L89S | critical O
LM1=0,7177
bp -2,6236 0 -3,5484 -5,1195 -4,9848 0,150 LM4=0,4454

Notes:

[*] The bp variable is the price of the basic cable televiservice.

[**] The time series that is used here correspandsie natural logarithm of the variable in study.

[***] The number of lags included in the modelsthe one which provides the elimination of the eetocorrelation.
[****] The critical value was collected from MacKimon (1996).

Table Il. — The DF Tests and the ADF Tests, with gstant and without tendency, at a 5% significance
level — TV Cabo fen and bd variables)

DF Tests and ADF Tests
Variables Observed O | L89S | critical O AlC SBC PQ(12) LM Test
LM1=0,5216
pen -2,4546 3 -2,9604 -2,7764 -2,5451 0,504 LM4=0,0989
LM1=0,3304
bd -2,7175 1 -2,9540 1,4985 1,6346 0,848 LM4=0,4665

Notes:
[*] The penvariable is the penetration rate of the cablevisien service; and thied is the variation of the number of subscribershef table
television service.

[**], ***], and [****] are applied in a similar way.

Table lll. — The DF Tests and the ADF Tests, with enstant and with tendency, at a 5% significance lel
— Cabovisao fp variable)

DF Tests and ADF Tests
AlIC SBC PQ(12 LM Test
Variable | Observed O | 1895 | critical O (12)
LM1=0,2858
bp -2,9654 0 -3,56875 -4,6194 -4,4754 0,112 LM4=0,6529
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Table IV. — The DF Tests and the ADF Tests, with ewtant and without tendency, at a 5% significance
level — Cabovisdogen and bd variables)

DF Tests and ADF Tests
Variables Observed O | L89S | critical O AlC sBC PQ12) LM Test
LM1=0,7856
pen -0,9982 2 -2,9862 -2,0316 -1,8366 0,351 LM4=0,8722
LM1=0,7674
bd -2,5216 0 -2,9762 2,7557 2,8517 0,837 LM4=0,7288

Table V. — Selection of the Optimal Number of Lags TV Cabo

Lags LogL LR FPE AIC SBC HQ
0 49.9579143918 NA 7.25E-07 -2.785328 -2.603933 -2.724294
1 143.275444682 158.3570* 6.75E-09* -7.471239* -6.564265* -7.166070*
2 157.30850259 20.41172 7.98E-09 -7.352030 -5.719477 -6.802726

Legend: NA = Not Available; * It identifies the dptal number of lags selected by each informatidteca.

Table VI. — Detection of Error Autocorrelation in the TV Cabo VAR Model

Lags AIC SBC PQ(12) PQ(12) Ad. Teste LM
1 -5,9975* -4,3649* 0,9994 0,8772 LM1=0,2598
LM4= 0,2009
2 -5,6593 -3,2775 0,9986 0,8494 LM1=0,0864
LM4=0,3000

Legend: * It identifies the number of lags whiclopides the minimization of the values of the infation criterias: AIC and SBC.

Table VII. — Selection of the Optimal Number of Lag — Caboviséo

Lags LogL LR FPE AIC SBC HQ
0 9.80377157291 NA 7.52E-06 -0.446444 -0.252891 -0.390708
1 64.1135519039 87.73118 4.03E-07 -3.393350 -2.425584* -3.114668
2 88.3902574284 31.74646* 2.35E-07* -4.030020* -2.288040 -3.528393*

Legend: NA = Not Available; * It identifies the optal number of lags selected by each informatidteda.
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Table VIII. — Detection of Error Autocorrelation in the Cabovisdao VAR Model

Lags AIC SBC PQ(12) PQ(12) Ad. Teste LM
1 -2,6124* -1,2575* 0,9994 0,6270 LM1=0,6307
LM4=0,4715
2 -1,5077 -1,0274 0,5430 0,0010 LM1=0,2532
LM4=0,8319

Legend: * It identifies the number of lags whiclopides the minimization of the values of the infation criterias: AIC and SBC.

Table IX. — Cointegration Tests — TV Cabo

Hypothesis Hypothesis Critical Values

EV H 0 ‘ H 1 )\Max H 0 ‘ H 1 }\Trace )\Max ‘ )\Trace
0.568603 r=0 | r=1 | 27.74401 r=0 | r>0 | 58.49374* 27.07 | 47.21
0.411969 r=1 | r=2 | 17.52219 r<1 | r>1 | 30.74973* 20.97 | 29.68
0.272025 r=2 | r=3 | 10.47714 r<2 | 2 | 13.22754 14.07 | 15.41
0.079967 r=3 | r=4 | 2.750401 r<3 | r>3 | 2.750401 3.76 3.76

Notes:

[+] The time series that are used correspond tadteral logarithms of the variablpen bd, bp, and the dummy regarding this.

[++4] The first column corresponds to the Eigenval(EV).

[+++] The critical values of the statistics of tfieace Statistic and of the Max-Eigenvalue Statistica significance level of 5%, were
collected from Osterwald-Lenum (1992).

* It denotes the rejection of the initial hypothgsat a significance level of 5%.

Table X. — Cointegration Tests — Cabovisdo

Hypothesis Hypothesis V. Criticos
EV H 0 ‘ H 1 )\Max H 0 ‘ H 1 )\Trace )\Max ‘ }\Trace
0.622683 r=0 | r=1 | 25.34141 r=0 | r>0 | 50.91245* 27.07 47.21
0.389837 r=1 | r=2 12.84475 r<1 | r>1 25.57104 20.97 29.68
0.295874 r=2 r=3 9.120738 r<2 r>2 12.72630 14.07 15.41
0.129489 r=3 r= 3.605558 r<3 >3 3.605558 3.76 3.76

Notes:
[+], [++], and [+++] are applied in the same way.
* It denotes the rejection of the initial hypothgsat a significance level of 5%.

Table XI. — The Granger Causalities Contrasts — T\Cabo

ALOGPEN | ALOGBD | ALOGBP | AviS | Block | ECT1 [ ECT2
ALOGPEN - 0.133670 | 0.222011 0.009025 0.731431 | 0.057561 0.010825
ALOGBD 0.093123 - 0.264630 0.001021 0.392845 | -0.510196 | -0.481840
ALOGBP 2257484 | 9.018885* - 1.594273 | 11.68251* | 0.022750¢ | -0.012301
AVIS 5.796491* | 6.011586* | 0.237488 - 11.74127* | 0.339310¢ | 0.282721¢
Notes:

[x] For a better understanding of Table XI consite variable or the block, expressed in each cojuaa being the independent variable (that isptigin of

the causality), and the variable presented in iseheing the dependent variable (that is, thergest the causality).

2
[xx] The causality contrasts are made through ppieation of the)( statistic, with one degree of freedom, whereasstbificance contrasts applied to the

coefficients of the error correction terms (ECTAd &CT2), are made through the use ofttsmtistic.

* Significance level: 5%.

+ The coefficient is significant, since the absolabue of the statistic t is bigger than the critical value.
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Notes:

[x] For a better understanding of Table XII consitiee variable or the block, expressed in eachron|as being the independent variable (that isptign of

Table XII. — The Granger Causalities Contrasts — Chovisédo

ALOGPEN | ALOGBD | ALOGBP | AVIS | Block | ECT1
ALOGPEN - 1.995735 | 5.765997* | 0.429301 | 6.329231* | -0.219605¢
ALOGBD 0.036362 - 1.061835 | 0.086733 | 1.524532 | 0.204241
ALOGBP 0.281001 0.231371 - 0.080154 | 0.614640 | 0.052112¢
AVIS 0.000246 | 0.778378 | 0.088809 - 1.491488 | -0.169091

the causality), and the variable presented in iseheing the dependent variable (that is, thérgest the causality).

2
[xx] The causality contrasts are made through pieation ofthe)( statistic, with one degree of freedom, whereasstbificance contrasts applied to the

coefficients of the error correction term (ECT1¢ anade through the use of thetatistic.

* Significance level: 5%.

** Significance level: 10%.
+ The coefficient is significant, since the absolabue of the statistic t is bigger than the critical value.

Table XIIl. — Percentage Weights of the Causality Rlations — TV Cabo

Percentage Weights
Hypotheses Causality Relations 4 . 1 4
Trimesters Trim[gisters Trimesters Trimesters
LOGBD > LOGPEN 0,12 0,76 1,03 1,30
LOGBP > LOGPEN 3,86 5,20 5,66 6,04
VIS > LOGPEN 0,18 0,40 0,50 0,60
H3 LOGPEN > LOGBD 34,56 27,35 23,42 17,94
LOGBP > LOGBD 1,70 3,03 4,54 7,38
VIS > LOGBD 3,20 6,62 9,56 14,62
H1 LOGPEN > LOGBP 17,49 22,26 31,89 52,27
H5 LOGBD > LOGBP 14,14 14,25 12,31 7,87
H2 VIS > LOGBP 1,60 1,84 2,03 2,49
LOGPEN > VIS 9,36 20,14 26,71 33,39
H4 LOGBD > VIS 34,87 45,70 47,92 49,25
LOGBP > VIS 10,57 5,72 3,70 1,88
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Table XIV. — Percentage Weights of the Causality Rations — Caboviséo

Percentage Weights (in %)

Hypotheses Causality Relations 4 8 12 24
Trimesters Trin[11els]ters Trimesters Trimesters

LOGBD > LOGPEN 4,87 6,20 6,56 6,93

LOGBP > LOGPEN 7,09 20,77 23,57 26,61

VIS > LOGPEN 0,25 0,23 0,21 0,19

H3 LOGPEN > LOGBD 17,20 15,36 14,76 14,12
LOGBP > LOGBD 3,37 2,56 2,35 2,11

VIS > LOGBD 0,20 0,29 0,32 0,34

H1 LOGPEN > LOGBP 34,97 50,12 55,70 62,29
H6 LOGBD > LOGBP 2,41 2,97 3,22 3,50
H2 VIS > LOGBP 0,16 0,32 0,35 0,39
LOGPEN > VIS 21,22 22,80 23,25 23,70

H4 LOGBD > VIS 10,71 9,01 8,51 8,00
LOGBP > VIS 5,23 6,62 6,93 7,25
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Foot Notes:
[1] This effect respects the traditional Demand Lawkich states that: for an increase in the

price corresponds a decrease in the demanded quantity.

[2] In the USA, the subscription prices were detatpd in The Cable Act of 1984; they were
re-regulated in the Cable Act of 1992, and theyabex again deregulated with the adoption

of the Telecommunications Act of 1996.

[3] For revisions about the main developments ef WAR Model, see Holtz-Eakin, Newey
and Rosen (1988), Lutkepohl (1991, 2004), Baneifjedado, Galbraith and Hendry (1993),
Hamilton, (1994), Canova (1995), Hendry (1995),aiaen (1995), Hatanaka (1996), Favero

(2000), and Canova and Ciccarelli (2003).

[4] This analysis is obtained through the applmatiof a VAR Model, which allows

performing an interpretative analysis of the exaésmocks to the system.

[5] The data was collected from the National RefguiaAgency, the Autoridade Nacional de

Comunicagdes (ANACOM).

[6] For example, the period between the first Tistee of 1995 and the third Trimester of

2003, is represented by*T: 1995, till the $'T:2003).
[7] In the present case, we have a reduced numbebservations; therefore, it is not

convenient to use a big number of lags. For trasoa, we consider only the probability of 12

coefficients of autocorrelation to be equal to Z@darques, 1998).
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[8] For a graphic representation about the Varialmromposition of Cholesky (24

Trimesters) — TV Cabo, please see the Figure theofAnnex 1.

[9] We only consider as direct and significant irigaover the variance of the forecast error,

values bigger than 5%, for a forecast horizon Biffrimesters (Goux, 1996, p.671).

[10] For a graphic representation of the Varianee@nposition of Cholesky (24 Trimesters)

— Cabovisao, please see the Figure 2, of the ABnex

[11] As it was, previously, considered in the indaent case, we also consider as direct and
significant impacts on the variance of the foreeasdr, values bigger than 5%, for a forecast

horizon with 8 Trimesters (Goux, 1996, p.671).

[12] For more details, please consult the Table &\the Annex 1.

[13] According to Goux (1996), the signal of theisality weight is obtained through the sum

of the values of the coefficients of the impulssp@nse functions, which are obtained for a

forecast horizon of 10 trimesters.

[14] This situation reflects the dominant positiexercised by the historic operator: Portugal

Telecom (PT); in the different Telecommunicationsb&:ctors in Portugal, and the

simultaneous property of the national fixed telemhoetwork, and the cable network.
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