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1 Introduction

While mobile telecommunications markets have largely been left unregulated
in Europe until recently, they have started to draw regulators’ and policy
makers’ attention in more recent times (see, e.g., European Commission,
2004). Apart from more narrowly defined issues such as mobilernumber‘
portability, mobile termination rates, and international roaming, an area of
concern has also been the general competitiveness of the mobile telecommuni-
cations iﬁdustry. For example, Ofcom and the UK Competition Commission
have argued that the mobile telecommunications industry as a whole is not
subject to effective competition, due to the oligopolistic industry configu-
ration (see Competition Commission, 2003). Since there is only a limited
amount of radio spectrum available and as the fixed and common costs asso-
ciated with mobile network investments are relatively high, mobile telecom-
munications markets have been argued to be»nzitural oligopolies (see Gruber,
2001; Valletti, 2003). Accordingly, concefns have been voiced by various reg-
ulatory and competition authorities about competition in mobile telecom-
munications markets (or, Iﬁore precisely, the lack thereof), especially with
respect to the potential for collusive behavior. '

In fact, as oligopolistic industries are often prone to collusion, it is impor-
'fant to analyzé the market participants’ conduct in these industries in more
- detail. Apart from factors such as the number of operators, barriers to entry,
product differentidtion, thé firms’ cést structures, and market transparency,
one indicator for the firms’ incentives to engage in collusive behavior is the
 market’s and the firms’ demand elasticity (see, e.g., Carlton and Perloff,
2004). If the market demand is relative inelastic, the firms’ rewards from
engaging in collusive conduct are relativély high, as prices can be increased

without loosing much custom. In contrast, a relatively elastic demand im-



plies that the additional profit from collusion is relatively low. In addition,
a high firm-specific elasticity of demand implies that deviating from a collu-
sive agreement is relatively profitable (Ias a small price decrease generates a |
relatively. high increase in the Quantity sold) so that éollusion is more likely
to break down due to the “cheating problem?”. 7
Moreover, demand elasticities have also been the subject of debate in

-various hearings on price regulatibri and the allocation of common costs, for
which demand elasticities play an important role (e.g., for Ramsey pricing).
Hénce, as demand elasticities have become a subject of debate, the number
of studies that estimate demand elasticities has also been increasing, some of a
which are reviewed below. This paper adds to this growing literature. How-
ever, in contrast to most other. research which is based on aggregate market
data we had access to firm-specific data from three different competitors in
the Austrian mobile telecommunications market. Thése three firms who are
the three largest mobile operators in Austria account for around 90% of the
Austrian market for mobile telecommunications. In our analysis, we will
use firm specific data on prices and quantities for these firms and analyze
-price elasticities for mobile telecommunications services. Our main result
is that both static and dynamic panel data apprbaches lead to consistent
results according to which the demand for mobile telecommunications ser-
 vices is relatively elastic in Austria (when comparéd to studies from other
countries). |

The remainder of the paper is now organized as follows: The next section
provides an overview over empirical studies of demand elasticities in telecom-
munications markets, before éectjon 3 offers some ba’sic facts on the Austrian
mobile telecommunications marketb and its hist'orilcalvdevelopment. In section

4 we describe that data used and present and discuss two different empirical




speciﬁcétions for the demand equations with respect to panel data analysis.

Finally, our main results and conclusions are summarized in section 5.

2 Brief Review of the Empirical Literature

Empirical studies on demand elasticities for mobile markets have, iﬁ principle,
been using two different approaches. While the first approach is baséd on
highly aggregat.edl data on counf}ry or regional level, a second method to
measure price elasticities relies on individual or survey data of consumer
behavior. ’ ,
 Independently of whether aggregated'or individual data has been used
most studies have'found relatively moderate price elasticities. Hausman
(1999) and (2000), for example, finds a p'rice elasticity of access to mobile
services of -0.51, using aggregate data on 30 U.S. markets for the period
1988 to 1993. Analyzing the price'elasticity of subscription using data oh
64 different countries Ahn and Lee (1999) estimate an average elasticity of
-0.36. | o
S_ummarizing thé results from different studies by DotEcon, Frontier Eco-
nomics and Holden Pearmain, the UK Competition Commission (2003) re-
ports own-price elasticities of mobile .subscriptions between -0.08 and -0.54.
For mobile calls, own-price elasticities between -0.48 and -0.62 have been
measured. In a study on the Australian mobile market Access Economics
reports a price elasticity of -0.8 (see Competition Commission, 2003).
Rodini et al. (2002) 'analyze the substitutability between fixed and mo-
bile acceés in the U.S. and, for this purpose, estimate own and cross-price
elasticities. Using survey data on telephony services Rodini et al. (2002) find
. own-price elasticities Qf -0.43 for mobile ‘subscription rates. Furthermore, a

total elasticity of -0.6 is éstimated for the access and usage price.
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A quite different approach ‘to analyze conduct in mobile markets has been
carried out by Parkér and Roller (1997) and GrzybowSki (2004). Both stud-
.ies apply structural models in ordler‘to examine the competitve behavior of
mobile operators. While Parker band Roller (1997) find an own-price elastic-
ity of -2.5 using data on the United States covering the period 1984-1988,
Grzybowski (2004) finds rather moderate elasticities for the EU countries in
1998-2002, tanging from -0.2 to -0.9. |

In order to analyze the price elasticities of demand for the Austrian mobile
telecommunications market, and in contrast to existing studies, we (i) use
data on firm specific tariffs and (ii) apply both static and dynamic panel
‘techniques. By these means we are able to distinguish betWeen short- and
long-run elasticities and to distinguish betWeeﬁ consumer behavior on the

firm level.

3 The Austrian Market for Mobile Tel'eéom—
- munications

In contrast to most othér European countries, the Austrian market for mo-
bile telecommunications services has only been opened to competition rela-
tively late, namely in 1996. While mobife telecommunications services have
been’ offered since .19_79, Mobz'lkom Austria, the former state-owned enter-
prise, was allowed to operate as a monopoly provider until October 1996
when maz.mobil (now T-Mobile Austria) entered the market. Then two
years later, Connect Austria (now One) was granted a license, and in 2000
a fourth carrier (tele.ring) entered the market (for defaﬂs see Kruse et al.,
2004).

However, even though deregulation and liberalization have been intro- -

duced rather late, Austria is nowadays one of the few European countries

; :




with four GSM-1800 networks that provide almost full coverage.! Moreover, -
further entry is likely to occur as two potential entranté, Hutchison 3G and
3G Mobile (Telefonica), were - apart from the incumbents Mobilkom Aus-
tria, T-Mobile, One and tele.ring - successful in the Austrian UMTS license
auction in 2000. Today; the Austrian mobile telecommunications industry
is considered to be one of the most competitive ones in Europe (see WIK,
2002; Grzybowski, 2004). ,
Comparing the market shares of the four “incumbent” carriers, we see
that Mobilkom’s nigrket share has declined significantly, while the other
operatoré’ market shares have increased (see Figure 1). In April 2004 the
market share of the former state-owned monopolist, Mobilkom, was 42.67%
(T-Mobile 27.45 and Oné 20.16) but, more interestingly, the share of tele.ring
~has increased from 2.65% in 2001 to 9.32% in 2004 (see Figure 2) As can
also be seen from Figure 1, the shares of T—Mobz'le, the first competitor, have

- decreased following the market entry of One and tele.ring. -

*** Insert Figure 1 about here ***

*** Tnsert Figure 2 about here ***

1Other European countries with four mobile network opérators are Finland, Denmark, .
Germany, Italy, or the UK. ‘ » :




4 Empirical Analysis
4.1 Data and Empirical Specification

Data
To analyze short- and long-run elasticities, we use monthly data on mobile
teléphone traffic in Austria over the period January 1998 to March 2002.
The data on prices, quantities and networks’ subscriber bases has been pro--
vided by the three largest Austrian mobile operators: Mobilkom, One and
T-Mobile. In total we have information on 37 different tariffs from the three
operators mentioned (see Table 1 for a summary of the data). In addition,
information on the price index has been gathered from official statisticé of

Austria.

*** Tpsert Table 1 about here ***

The variable ‘total number of outgoing minutes’ measures the monthly traffic
(Q) for each tariff. The variable consists of the sum of all outgoing calls, .
indebenden’cly of the exact type of service (except. for SMS or data services).
Hence, the variable represents an aggregate over various services (such as on-
net, off-net, mobile to fixed, and international calls) within a specific tariff.
Also, to analyze price elasticities we have calculated the average traffic per
subscriber (g) by building the ratio of Q@ /T Net, Where TNet is the tariff
specific subscriber number. |

. Furthermore, we had to use an average call rate (P), which has been
constructed by dividing the total revenue for each tariff by the total number
of outgoing minutes for that t_ariﬁ". While mobile markets are characterized by
price differentiation between peak and off-peak times, more detailed data has
not been available. To obtain real priées P has been deflated by the Austrian

consumer price index. Furthermore, information on the' networks’ (total)

7




subscriber bases (T'Net and N et), and time and firm dummies, respectively,
have been used as explanatory variables. All variables but the dummies are

in logarithmic forms (see Table 2 for descriptive statistics of the variables).
*** Insert Table 2 about here ***

In order to take a closer look on consumer behavior in the Austrian mobile
telephone market, we have used four different samples: The first includes
information on all of the three providers, whereas samples 2 to-4 only include

data on the single firms’ tariffs.

Specifications . , o

According to the literature typically two different empirical specifications are
used to analyze telecommunications demand. The first is a simplé 1og-linear
specification of an iso-elastic demand function of the form ¢ = p", where 7
denotes the (long-run) own price elasticity of demand. Taking into account

the panel structure of our data, one can derive an adequate specification as |

Ingy = i+ Bilnps + Y Brirk + €ar, (1)
. » k=2 ,
where g;; is the average quantity demanded for tariff ¢ at time ¢, p; is the

respective average price, z;x’s are k additional explanatory variables, e;
is an error variable, and a ;md the (’s are parameters to be estimated.
Assuming that oy, is fixed over time, but differs with cross—seétion ﬁnits,-
equation (1) can be estima'ted‘ using the fixed effects. - Assuming that .oy
can be decomposed into a common constant () and a unit specific random
variable (;) so that a = a + v, equation (1) can be estimated with the
random effects model. |
However, neglecting a possible endogeneity of one or more of the covari-

ates (in our case prices are, for example, likely to be‘endogenous) the use of
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ordinary fixed effects or random effects models lead to biased results. For this
purpose, panel instrumental variable methods are appropriate to account for
" endogeneity problems. In case of fixed effects, the ‘two-stage least-squares
- within’ estimator is applied. Computing a random effects model, we use the
two-stage least-squares one-way error component model using feasible gen-
eralized leats squares (FGLS). Moreover, since our panei is unbalanced, we
apply the consistent estimator by Baltagi and Chang (1994) of the variance
components. |
| A second typical approaéh towards the estimation of demand equations
can be derived from the Houthakker-Taylor model, which takes possible path
dependencies of consumption into account (see Houthakker and Talor, 1970).
In this model, demand at time ¢ can be expressed by‘ G = qf’_lp’g so that
the short-run price elasticity is determined by 7, whereas the long-run vprice
~ elasticity is equal to 77/(1- ¢). Taking into account the panel structure of
the data, the following specification can be derived:
K

Ingy =it + 61 g1 + 6o Inpy + Z OrTir ke + €. 2)

Howéver, the use of usual panel data techniques leads to biased results in this
case, not only because prices are endogenous., but also because of the lagged
endogenous variable ¢;;—;. Hence, a dynamic panel analysis is appropriate.

Applying a first difference transformation on equation (2) leads to

K B
Aln it = (SlA In Qit—1 -l- 52A Z 5kA In Titk + AEt, (3)
k=3 .

which can be estimated consistently using a GMM approach suggested by
Arellano and Bond (1991). Both lagged dependent variable and endogenous
variables can be instrumented by lagged values. Furthermore, Arellano and

Bond (1991) provide a heteroséedastic robust estimator. Since the GMM
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~ estimator is not consistent under the existence of second order autocorrela-
tion, Arellano and Bond have derived an adequate test of autocorrelation.
Furthermore, a Sargan test of over-identifying restrictions on the number of

instruments can be applied.

4.2 Results

To prevent the hazard of spuridus regressions we first have zipplied panel
unit root tests for the variables used in this st;udy. While the ‘pooled panel
estimator yields consistent estimates even if some of the variables- are in—l ,
tegrated of order one (or higher) and also independently of the existence
of a cointegrating relation (see Phillips and Moon, 1999), in this case only
long-run relationships can be analyzed using the integrated variables. Us-
ing lagged variables is not appropriate thou‘gh’. Thus, the first stép is to
test the samples against unit roots using a_non-parametric approach sug-
gested by Maddala and Wu (1999).2 The authors suggest to choose a test-
statistic by Fisher (1932) where the p-values of single unit root tests (;) from
each cross-sectional unit 4 = 1... N are used to calculate the test statistic
py = -2, In(m;) ~ xZy. In order to account for possible autocorrelated
and heteroscdastic errors, Phillips-Perron tests (see Phillips 1987 and Phillips
and Perron 1988) have been applied to each time series to calculate respective

p-values,3
*%*% Insert Table 3 about here ***

At first, specification (1) has been tested using data on Austrian mobile

telephony, by regressing g;; on py, TN et, time and firm dummies, and an

ZWhile there is a set of unit root tests for panel data, tests such as those proposed by Im,
Pesaran and Shin (1997) are not appropriate here since the samples used are unbalanced.

3The number of lags used for each series has been calculated by [ = int(4-(T/100)(2/?)
(see Newey and West, 1987), where T is number of observations.
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error term, applying fixed effects and random effects IV estimators. Since
prices are likely to be endogenous, we have used their first and second lags
as instrument's to account for this possible endogeneity.4

~ As can be scen from Table 4, price elasticities strongly vary from -0.19-
to -3.56, depending on the sample used. However, in nearly each case prices
are found to have a negative and statistically signiﬁéant influence on the
average demand for-mobile telephony. Regardiﬁg the Hausman specification
tests, in all samples (except the Firm 2 sample) the random effects model
can not be rejected.‘r’ Moreover, the results for the network’s subscriber bases
are ambiguous even if most equations show a negative impact of In TNet.
Sinée gz 18 déﬁned as ¢ = Q;/T Net, a negative coefficient for In TNet means
that the average quantity consumed per subscriber is decreasing with an
increasing subscriber bases. Hence, We'concludekthat there is only W‘eak' (if

any) evidence for network effects in Austrian mobile telephony.®
*#* Insert Table 4 about here ***

In order to test the second specification according to equation (3) and to
distinguish between short- and long-run elasticities, dynamic panel tech-
| niques have been applied using the approach introduced by Arellano and
Bond (1991). Again, we héve used four different samples to test for the

consistency of our results. Since regressions in Table 5 are first difference

YHausman-Wu tests (see Gréene, 2003) have been applied to test for possible endo-
geneity of current prices. However, in any of the results we present below the tests failed
to reject the null hypothesis of exogeneity.

®Using lagged prices of order 3 and higher leads to statistically significant and higher
coefficients in absolute value. However, using lags of higher orders also reduces the sample
significantly, therefore, we do not report the results. )

6Not only TNet, but also the variable Net has been used to account for possible
network effects. However, neither use of the tariff specific subscriber base nor use of the
total network size has produced evidence for positive network effects.




transformations of the Houthakker-Taylor model in logs, the estimated pa-
rameters can be also interpreted as elasticities. According to all models, the
lagged outgoing traffic is statistically significant and ranges between —0.44 and
-0.7. Therefore, demand in the Austrian mobile telecommunications market
seems to be path dependent. Interestingly, the short-run price ‘elasticities
thained are consistent over the different models employed, even though our
samples differ in size.

The network’s subscriber base has a negative impact on the average quan-
tity consumed per customer. Again, there seems to be some evidence that
an increase in the number of customers implies a decrease in the average
quantity consumed. In fact, considering outgoing call minutes instead of the
outgoing traffic per subscriber, the respective parameters are less than unity
in each sample. This.means, that additional consumers (who are relative late
adapters) use théir mobile telephone less than the early adapters. According
to our analyses, this effect dominates any positive network effect that there
may be. | |

Finally, the constant is statistically insignificant (as expected) as the dif-

ference transformation of equaﬁion (2) leads to a vanishing ~;."
*** Insert Table 5 about here ***

The long-run elasticities are considerably higher than short-run  values and
vary between -0.61 and -1.05. In comparison to the other empirical studies
(discussed above) these values seem to be appropriate but at the upper end

of the range.
*** Tnsert Table 6 about here ***

The Sargan test of over-identifying restrictions does not reject the null of .

validity of instruments used. The Arellano-Bond test on second order au-
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- tocorrelation does not allow to reject the 'hypothesis of no-autocorrelation,
except for sample “Firm 2”, where the null can be rejected at the 8% level
of significance.

To summarize, thé results provide' some evidence that' the demand for -
mobile telephony sérvices'i_s relatively elastic in Austrid when compared to

other countries.

5 Summary and Conclusions

In this paper we have analyzed the demand for mobile telecommunications
services in Austria, using firm level data on different tariffs. Both static
and dynamic panel data techniques have been applied in order to estimate
short- and long—ruﬁ price elasticities and the impact of networks’s subscriber
bases on the demand for mobile calls. Aé the results indicate, the demand
for mobile telecommunications services in Austria appears to be relatively
elastic when compared to other countries.

From a competition policy perspective, these results imply that policy
makers in Austria have to be less concerned about collusion between mobile
operators than in other countries. This result is not only consistent with mbre
qualitative comp'afative studies that have demonstrated the high degree of
competitioh in the Austrian mobile telecommunications sector (see WIK,
2002), but our results also nicely complement these analyses. Given the
regulatory framework that is in place in Austria (involving the regulation of
termination fees and mobile number portability), we do not see any obvious
reason for any. further regulatory intervention or supervision at this point.
_ The intense competition between mobile opefatoré not only makes collusion

relatively unlikely, but most of all it benefits consumers.

~

13



References

Ahn, H. and'M.H. ‘Lee, 1999, An Econometric Analysis of the Demand
" for Access to Mobile Telephone Networks, Information Economics and
~ Policy 11, 297-305.

Arellano, M. and S. Bond, 1991, Some tests of Speciﬁcation for Panel
Data: Monte Carlo Evidence and Application to Employment Equa-

tions, Journal of Econometrics 18, 47-82."

Baltagi, B. and Y.J. Chéng, 1994, Incomplete Panels: A Compafative Study
of Alternative Estimators for the Unbalanced One-way Error Compo-

nent Regression Model, Journal of Econometrics 62, 67-89.

Baltagi, B. and Y.J. Chang, 2000, Simultaneous Equatbions with Incompiete
Panels, Econometric Theory 16, 269-279. -

Carlton, D.W. and J.M. Perloff, 2004, Modern Industrial Organization, 4th
edition, Addison Wesley.

Competition Comfnission, 2003, Vodafone, O2, _Orénge énd T-Mobile':b Re-
ports on references under section 13 of the Telécommunications Act
1984 on the charges made by Vodafone, O2, Orange and T-Mobile for
terminating calls from fixed and mobile networks, London, February
2003.

Das, P. and P.V. Srinivasan, 1999, ‘Demand for Telephone Usage in Indié,
Information Economics and Policy, 11, 177-194.

European Commission, 2004, Tenth Report from the Commission on the
| Implementation of the Telecommunications Regulatory Package in the

‘Member States, COM(2004) 759. Brussels: December 2004.

14 -



Flsher RA 1932, Statistical Methods for Research Workers Ohver and
Boyd, Edlnburgh

‘Greene, W.H., 2003 Econometric Analyszs 5th Edition, Prentice Hall, New

Jersey.

Grub’e'r, H., 2001, Spectrum Limits and Competition in Mobile Markets,

Telecommunications Policy, 25, 59-70.

Grzybowski, L., 2004,. The Competitiveness of Mobile Telecommunications
Industry across the European Union, Discussion Paper, Munich Grad-

uate School of Economics, July 2004.

Hausman, J.A., 1999, Cellular Telephone, New Products, and the CPI,
Journal of Business and Economic Statistics, 17, 288-194.

Hausman, Jerry, 2000, Efficiency Effects on the U.S. Economy from Wireless
Taxation, National Tax Journal, 53, 733-744.

Houthakker, H. YS and L. S. Taylor, Consumer Demand in the Umted
States. Cambndge MA: Harvard University Press.

Im, K.S., M.H. Pesaran and Y. Shin, 1997, Testing for Unit Roots in Hetero-

genuous Panels, Mimeo, Department of Applied Economics, University
of Cambridge. '

Kruse, J., J. Haucap and R. Dewenter, 2004, Wettbewerb im Mobzlfunk n
Osterreich, Nomos Verlag, Baden-Baden.

Maddala, G.S. and S. Wu, 1999, A Comparative Study of Unit Root Tests
~ with Panel Data and a New Simple Test, Oa:ford Bulletin of Economics
and Statistics, Special Issue, 1999, 631-652.

15




Newey, W. and K. West, 1987, Hypothesis Testing with Efficient Method

of Moments Estimation, International Economic Review, 28, 7T77-787.

Parker, P.M. and L.-H. Roller, Collusive Conduct in Duopolies: Multimar-
ket Contact and Cross-Ownership in the Mobile Telephone Industry,
"RAND Journal of Economicé, 28, 304-322.

Phillips, P’.C.B.7 1987, Time Series Regression with a Unit Root, Fconomet-
rica, 55, 277-301. '

| Phillips, P.C.B. and P. Perroﬁ, 1988, Testing for a Unit Root in _Timé Series
| Regression, Biometrica, 75, 335—46.

Rodini, M., M.R. Ward and G.A. Woroch, 2002, Going Mobile: Substi-
tutability Between Fixed and Mobile Access, Telecommunications Pol-
icy, 27, 457-476.

RTR, 2004, Informationen iiber den Telekom-Markt in Ostéfreich, Vienna,

http://www.rtr.at/web.nsf/deutsch/Telekommunikation Markt Marktinfos

Valletti, T., 2003, Is Mobile Telephohy a Natural Oligopoly?, Rem’ewvof
Industrial Organization, 22, 47-65. ' '

| WIK, 2002, Regulierung und Wettbewerb auf europaischen Mobilfunkmaérkten,
wik Diskussionsbeitrige Nr. 236, Bad Honnef, June 2002.




A Figures

Figure 1: Mobile Operators’ market shares

- (April 1998 — April 2004, Source: RTR, 2004)
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Figure 2: Mobile Operators’ market shares
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B Tables

Table 1: Data

Firm - Tariffs  Min ‘Max_

W N =

One
T-Mobile
Mobilkom Austria

17
6
- 14

771998 2/2002
1/1998  2/2002
1/1999  3,/2002

Table 2: Descriptive Statistics

Variable

Obs  Mean Std. Dev. Min

Max

In Pri
In Fir

In Minutes
In TNet -

ce 960 -0.48 0.82 -3.78
m Net 1156 13.17 2.08 449
1032 14.91 3.02 2.61
928  9.91 2.88 0.69

1.78
14.79
20.11
13.99

Table 3: Maddala-Wu unit root tests

Samp

le, Xi,QN In p,

Ingg  InTNet,

All Firms, x§ o180 = 125 164.87 252.69

Firm
Firm
Firm

242.42
102.09
84.63
95.70

95.87
23.07
48.90

112.62
50.40
89.66

1, X%.001,40 =173
2, X(2).001,6 =225
3, Xg.001,14 = 36.1

. Table 4: Panel IV estimates of mobile demand

All Firms Firm 1 Firm 2 Firm 3
FE RE FE RE FE RE FE RE
Inp; -0.5601 -0.6861 -0.1934 -0.3446 -0.2038 -2.7815. -1.3012 - -3.5649
) (-3.17) (-4.23)  (-2.28) (-3.75) (-0.98) (-26.23) (-2.3) - (-2.90)
In TNet -0.0711 -0.0675 -0.0892 -0.1057 0.0815 -0.0872 -0.9613 0.2160
' (-3.61)  (-3.55) (-6.61) (-6.63) (1.30) ~ (-3.80) (-1.90) (2.98)
Constant 5.0446 4.1525 5.4533 5.4074 3.1225 1.0354 19.1568 - 2.4495
(27.22) (11.71) (34.57) (26.34) (5.13) (2.56) (2.57) (2.92)
Time dummies YES YES  YES YES YES YES -YES YES
Wald x? 296288 62.30 367819 158.76 196323 927.37 17.07 - 43.67
(Ho : 0, = 0) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) {0.19) (0.00)
Observations 347 347 239 239 157 157 347 347
No. of Groups 14 14 17 17 6 6 14 14
Hausman Test 17.21 18.19 66.72 14.93
(0.44) (0.15) (0.00) (0.53)

Note: Heteroscedasticity consistent t-statistics are given in parenthesis.
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Table 5: One—step GMM estimates of mobile demand -

All Firms Firm1l Firm 2 Firm 3

Alng, / 0.4389 0.5943 0.5443 0.6894
o ' (9.92) (10.58)  (3.59) (11.97)
Aln p; -0.4177  -0.2489 -0.3872 -0.3265
. (-4.09) (-8.83) (-3.85) (-2.38)
Aln TNet -0.1002 = -0.0237 -0.0080 -0.1248
- (-2.20)  (-3.28) (-0.15) (-1.22)
Constant -0.0039  -0.0028 0.0022 -0.0047
- (-1.08)  (-1.03). (0.86) (-1.44)
' Time dummies YES YES YES YES
Sargan Test : 590.90 203.20 110.13 334.92
(Prob.) (0.00)  (0.00) (0.00) (0.00)
AR(2) Test -0.86 -0.99 1.77 -0.77
(Prob.) : (0.39) (0.32)  (0.08) (0.44)
Observations 697 205 145 347
No. ‘of Groups 37 17 6 14
long-run elasticity -0.74 -0.61 -0.85 -1.05

Note: Heteroscedasticity consistent t-statistics are given in parenthesis.
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