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Abstract
This paper empirically investigates the effectrdérnational simple resale (ISR)
authorization on the prices for international mgssi&lephone service (IMTS). We
compile a firm-level panel data set for over 200t&bh States-foreign country bilateral
markets from 1995 to 2004. These data providalddtanformation on prices, variable
costs, fixed costs and market shares for 75 fiong#éch bilateral market, as well as the
timing of ISR authorization by the Federal Commatimns Commission for each
bilateral market. Estimates from a difference-ifiedences model show that ISR
authorization, and the associated lowering of besrio entry, almost always results in
lower prices for all markets. Additionally, we @irevidence that ISR authorization alters
the relationship between market concentration aiwog p Prior to ISR authorization more
concentrated markets have higher prices. ISR aa#imn dampens this effect and in
some cases reverses the relationship so that n@keéntration is negatively correlated

with IMTS prices set by incumbent firms.

Key words barriers to entry, competition, international sege telephone prices,

international simple resale, prices
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1. Introduction

In 1994 the Federal Communications Commission (F&pyoved the practice of
routing international telephone traffic over prizdines, hereafter “international simple
resale.” International simple resale (ISR) redugarriers to entry by allowing carriers
to provide service over leased private lines irst&Earequiring outright ownership. The
FCC authorized ISR, on a country by country badisnding to encourage market entry,
promote competition and increase service optionsdasumers. This research project
uses annual firm-level data from 1995 to 2004 torexe the effect of ISR authorization
on the prices for international message telephengce (IMTS).

The unbundling of IMTS network elements, made gmeswith ISR
authorization, has allowed potential new entramtsvoid the large sunk costs from
investment in the network infrastructure typicatyguired by incumbent facilities-based
(FB) carriers. New entrants can use ISR to prolNMiES by acquiring an international
private line, and paying an access charge to carnhisdine with the networks of the
originating and terminating countries. While nemtrants have initial start-up costs for
marketing and billing infrastructure, and must page an exchange facility to connect
individual network elements, these costs are radtismall compared to the fixed costs
incurred with full FB entry. Given mobile produmti factorsj.e., network access, and
relatively costless entry and exit conditions, @Rhorization should be associated with
relatively more entry in IMTS markets.

IMTS provision is a classic example of markets vehansumers have switching
costs. Economic models with switching costs in@i¢hat market entry may influence

the pricing decisions of incumbent firms by leadiagpither higher or lower prices.
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The conventional result is that entry makes markeige competitive thus lowering
incumbent prices. Contrary to the conventionaliitedslemperer (1987), Farrell and
Shapiro (1988) and Farrell and Klemperer (2007 Wsti@t incumbent firms may behave
as fat-cats and increase their price in responeatty. In addition incumbent firms may
strategically respond to the threat of potentiatyear future entry by limit pricing or

limit over-pricing (Klemperer 1987). With a limtricing strategy, incumbent firms
strategically lower their price to deter entry. d@rentry occurs the limit price is not
maintained and the effect of entry is to increaseibcumbent’s price. With limit over-
pricing the effect of entry may be to decreasdarnbambent’s price.

This paper empirically investigates the effect$SR authorization on IMTS
prices. We compile a firm-level panel data setoeer 200 United States-foreign country
bilateral markets from 1995 to 2004. These dava&ide detailed information on prices,
variable costs, fixed costs and market sharesSararriers, as well as the timing of FCC
ISR authorization across all bilateral marketé/e estimate a difference-in-differences
(DID) model with these data to identify the pridéeets of ISR authorization in US-
foreign country IMTS markets.

We find that ISR authorization, and the associ&eatring of barriers to entry,
resulted in lower prices in almost all markets.daidnally, we find evidence that ISR
authorization alters the relationship between mtaskacentration and price. Prior to ISR
authorization more concentrated markets have highees. ISR authorization dampens

this effect and in some cases reverses the reddtippiso that market concentration is

2 Among other things, the FCC considers the markening conditions of foreign telecommunications
markets on a country by country basis, and whetieyr reciprocate conditions in United States market
when deciding to authorize ISR. The FCC madéris fwo ISR authorizations, Canada and the United
Kingdom, in 1994. At the end of 2003, there wetd OR-approved countries. In 2004 the FCC elingdat
its ISR policy effectively granting ISR authorizatiin all markets.
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negatively correlated with IMTS prices set by indent firms. For example, when
evaluated at the sample’s"®percentile value for the Herfindahl-Hirschman Irde
(HHI), the average price in markets with ISR authorzais about 13 cents per minute
below the average price in markets without ISR. ewhvaluated at the sample’s"10
percentile value foHHI, the average price in markets with ISR is aboug Gents per
minute below the average price in markets with&R.l These results suggest that in
markets where ISR is permitted, the typical refslop between market concentration
and price is altered and in some cases market ntatien is negatively correlated with
the IMTS prices set by incumbent firms.

Several recent papers have also studied pricitigTis markets $ee Madden
and Savage, 2000; Ennis, 2006; and Ju and Tan).2@)8 paper differs from these by
using a richer source of firm-level data for maveefgn country markets and years.
Other studies have also found that market entryaaloaver level of market concentration
are sometimes correlated with higher pricese(Bresnahan and Reiss, 1991; Ward et. al.,
2002; Perloff et. al., 2005; Goolsbee and Syver2008; and Chen and Savage, 2009).
Our paper contributes to this “competition incragsprice” literature by offering new
evidence from telephony markets, and by documemtiitg differences between ISR
and non-ISR markets that vary systematically wih éxtent of market concentration.
The evaluation of ISR is also important to policgkars. Recently, the price of IMTS
has declined. However, the cost of internatiomaigpe lines used to provide IMTS
service has significantly decreased as well, whielans the overall effect of entry on

prices is ambiguous.
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The paper is organized as follows. Section 2 dises the theoretical background
motivating our empirical analysis. Section 3 Hyiefescribes some recent trends in
United States IMTS markets and describes the dagd i estimation. Section 4
presents the empirical model. Section 5 repodsettimation results and Section 6

concludes.

2. Theoretical Background

This section provides theoretical justification fany entry may increase or
decrease incumbent’s prices in markets with conssmigching costs. Incumbent firms
may strategically respond to entry in the futuréoothe threat of potential entry.
Klemperer's (1987) model is adapted to show howrmigent firms respond to entry in
the future. To some extent, Klemperer’'s (1987etds similar to the models of Bulow
et.al. (1985), Fudenberg and Tirole (1984), andrifderer (1988). Similarities and
differences between these models are discussed.

In the basic model, there are two firms: an incumitfp; and an entrant (E). In
the first period (1), the incumbent chooses aegiatvariable, quantity or pricel;Sand
then in the second period (2) both the incumbedteartrant choose strategic variables,
S,and $,, respectively. A larger strategic variable intésamore aggressive behavior
such that the strategic variable could be indieati/the firm’s quantity or the inverse of

the firm’s price. The incumbent’s discounted surprofits is:
nf = wi(sD) + {ml(s(sD,S5(sD))
wheres is the discount rate. In the first period, theuimbent chooses' to maximize

the discounted sum of profits and the first-ordmrdition is as follows.



NET Institute working paper, 2009

_ o _ 8ad Al 28 | Awd a5l
—wmwr GEEEE) O

If firms do not behave strategically in the firgrjpd to entry in period %f =0

i

(Klemperer 1987). If firms behave strategicallythe first period, theé% + 0 and
either incumbent firms use a limit pricing stratemylimit over-pricing to deter future
. , N a5l : -
entry. An incumbent firm may use a limit pricingegegy whenﬁ = 0. With a limit
i

pricing strategy, the incumbent firm is overly agggive in period 1 (Ss large) which

leads to lower profits in the first period and mskiee entrant less aggressive in the
: . 5 . , -
second period. Alternatively Whéfﬂ} = 0, an incumbent firm may use a limit over-

pricing strategy where the incumbent is less agiresn period 1 (Sis small). Being
less aggressive in the first period, forces themnmgent to be more aggressive in the
second period and the entrant knowing the incumbéhibe aggressive is less
aggressive otherwise. Klemperer (1987) showswihahn switching costs are sufficiently
large a limit over-pricing strategy is not an edpurium.

Besides responding strategically to entry in tharey an incumbent firm will
respond to actual entry once it occurs. The coimeal result is that entry makes
markets more competitive and thus lowers the prinecontrast to the conventional
result, Rosenthal (1980) develops a model whemy eatises the price to increase. Entry
increases the price when an incumbent cannot grsoegiminate between previous
consumers who are locked-in and consumers witlocleih. As firms enter in
Rosenthal’'s model, the incumbent firm finds it mprefitable to increase its price and

tailor to consumers who are locked-in.
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Farrell and Shapiro (1988) and Klemperer (1987 flme same result of entry
increasing price with a switching costs model whee consumers enter the market
each period. New consumers are not locked-in io@mbent while a firm’s previous
consumers are locked-in. With entry, incumbemh$&rconcede new consumers to the
entrant while raising prices and exploiting thekla of their previous consumers.
Incumbents behaving in this fashion are referreaksttfat-cats” (Farrell and Klemperer
2007).

Whether or not firms are responding to entry inftitare or entry as it occurs,
entry may either increase or decrease an incunspnte. If incumbent firms limit
price to deter entry or act as fat-cats, the etbéentry will be to increase an incumbent’s
price. With limit pricing incumbent firms set artificially low price to deter entry and
once entry actually occurs the incentives to maiiig a limit price are eliminated. If
incumbent firms limit over-price or markets becomere competitive with entry, then
entry will decrease the price.

For IMTS markets, ISR authorization both increabesprobability of entry in the
future and causes actual entry to occur. The edfelSR authorization may be to either
increase or decrease an incumbent’s price. ISRodmation will increase an
incumbent’s price if incumbents behave as fat-oatsse a limit pricing strategy. ISR
authorization will decrease an incumbent’s priceaérkets become more competitive
with entry. When estimating the effect of ISR anumbent prices in IMTS markets, a
positive effect could be attributed to either aifipricing strategy or fat-cat behavior. A

negative effect of ISR indicates that markets bexaomre competitive with entry.



NET Institute working paper, 2009

3. Data

3.1 IMTS market trends

Figures 1 through Figure 3 provide a recent ovenoéUnited States IMTS
markets. Figure 1 shows that over time the averagenue per minute of IMTS
decreases while the number of minutes increases.inhportant to note that the price of
IMTS is not necessarily decreasing because of I8Roazation, although the dramatic
decrease in price after 1994 tends to be assoaiatedhe FCC's first ISR authorizations
for Canada and the United Kingdom. Figure 2 shihasthe average revenue received
by carriers for providing private line capacity leso decreased over time which
indicates that the cost of providing IMTS is desiag. The decline in the price of IMTS
could just as easily be explained by a reductiotosts as it could be attributed to ISR
authorization. Note that in Figure 2, the avenayenue for private lines to Canada and
Mexico are not decreasing over time as these Anesnostly terrestrial unlike the other

categories. Figure 3 shows substantial growtht@rnational capacity since 1995.

3.2 Data sources

We use thé&ection 43.61 International Traffic Data Repagptsblished by the
FCC to develop a firm-level panel data set for @0 United States-foreign country
bilateral markets from 1995 to 2004. Our panetstaith 1995 because this was the
first year the FCC published the number of voiceigent circuits along with private
line revenues which is used to approximate the uppend of a carriers fixed cost.
While Section 43.61 International Traffic Data Repaate available for years after 2004,

many carriers requested and were granted confaldrgatment of their Section 43.61
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filings after 2004. This results in about 35% lué teported revenues being censored
from the 2005 report while less than 3.6% of th@oreed revenues were censored from
the 2004 report. Appendix A of the published répfrom the FCC indicates the number
of phone calls, number of minutes, carrier reverargksinterconnection costs for each
firm in each market. Appendix B indicates the nemdif voice equivalent international
circuits leased for each firm in each market amdabsociated revenues. We use these
data to calculate the price, variable cost, maskate and fixed cost for all FB firms and
facilities-resale (FR) firms in each market forlegear. We also use the FCC’s
International Bureau International Simple Resaleb site to measure the timing of FCC

ISR authorization for each bilateral market.

3.3  Sample

The initial dataset is comprised of 28,090 anninal bbservations for IMTS
service between the United States and 239 “intenmaltpoints.” 17 of these
international points are within the United Stated associated territories and were
removed from the sample. The remaining 222 USijareountry bilateral markets were
served by 75 carriers, ranging from one carrievingrNorth Korea at 1995 in 27 carriers
serving the United Kingdom in 1997. Because cesis@metimes misreport their
revenue and telephone traffic, which we use to ttoasour price variable, we also
removed the highest five percent of price valuemfthe sample. The net sample of data
therefore comprised of 25,777 annual price obsiEmsiby 75 firms across 218 bilateral

markets from 1995 to 2004.

10
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3.4  Variables and summary statistics

Table 1 describes the variables used in the enapgitalysis and Table 2 presents
summary statistics for these variables. The awepag minute price for an IMTS call
between 1995 and 2004 is 58 cents per minute.aVékage cost of terminating a call at
the foreign destination was 31 cents per minutel995, two counties had obtained ISR
authorization from the FCC: Canada and the Unitegdyfom. By the end of 2003, 91
countries had obtained FCC authorizafiom 2004 the FCC eliminated its ISR policy
effectively granting ISR authorization in all mat&e The average value of the
Herfindahl-Hirschman Index (multiplied by 100) oxbe sample period is 33.25

indicating a high degree of average concentration.

4 Empirical Model

4.1  Model

We estimate the effects of ISR with a DID model it@npares the prices of
incumbent facilities-based firms operating in l@tal markets with ISR authorization to
the prices of incumbents operating in markets vati8R. The model for firmin
marketj at yeat is:

PRICE, =fISR, +oHHI, + 0COS] +q + n+5  (2)

wherePRICEis the real price per minute for a call from theitdd States to foreign
countryj. ISRequals one if the FCC authorized internationajpéemesale and zero

otherwise.HHI is the Herfindahl Hirschman Index of market concatmn. COSTis the

% Note that the Philippines is an exception as tB€ Ruthorized ISR in this market in 2000 and then
revoked ISR authorization in 2003.

11
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real cost per minute for terminating a call frora thnited States to foreign counjry
Thea's are firm fixed effects, thg's are year fixed effects ards an error.

The parameter of interesta®RICE/GISR= 4. All other things being equal, the
estimate off shows the difference in incumbent’s prices dukS® authorization. A
finding of # < O indicates that low-cost market entry, as meskby ISR authorization,
decreases the incumbent’s prices. This resutinsistent with the notion that lower
barriers to entry make IMTS markets more competitiConversely, a finding ¢f> 0
indicates that ISR authorization increases an if@ntis price. This result is consistent
with competition increasing the price whereby atsigic incumbent raises prices with
entry because it has been practicing limit pri@nghe incumbent is a fat-cat. Additional
insight into potential competition increasing thiee effect can be gleamed from an
alternative specification of the price equatiort ihaludes an interaction term, so that:

PRICE; =pISR, +dHHI, + w(ISR xHHI, )+ §COST +q +y +4
For example, an estimate wi 0 would suggest that in markets where ISR isnjiezd,
increased competition, as measured by a decreasarket concentration, can actually
raise IMTS prices. An estimate wf< 0 would also suggest that in markets where SR i
permitted, a greater degree of market concentraiay lead to a lower price.

The DID estimate(s) ¢f (andy) is (are) consistent when ISR authorization is
randomly assigned between bilateral markets. Peltogeneity can arise when
unobserved time varying market factors affect thenig of the FCC’s ISR authorization
decision. One way to minimize this bias is witetmmental variables. However,
finding market-level economic and political instremts that are significant determinants

of ISR authorization, but are not correlated witicgs is difficult. Alternatively, it is

12
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possible to decompose the error term into obseaweldunobserved market-time
components that may be correlated VIHRICEandISRso that:

ep= Ly A+TREND, 7+ g,
whereZ is a vector of observed market-time variables toatrol for regulatory and
political-economy factors that may be correlatethisR authorization,TRENDiIs a
vector of market-specific time trends that confaslunobserved foreign country market

effects that vary through time aeds an error term.

5. Estimation Results

The empirical model and data described above @@ tasempirically examine
the effects of ISR authorization on United Stal3$$ prices. We estimate several
alternative model specifications of the price eguret (2) and (3). First, we estimate the
full sample of the data and secondly, on a sub-&ofg'high income”/“high revenue”
markets.
5.1 Full sample estimates

DID model estimates on the full sample of 218 Ug&ifgn country markets are
presented in Table 3. Because our observatiomegept firms in bilateral markets, it is
possible that there are shocks that are commoarcglated across firms within markets.
While this does not affect the consistency of aimeator, it does impact the standard
error. To address this issue, we allow correlatiorthe residuals across firms in the
same market when computing these standard erfdrs. is reasonable, for example, if
some unobservable characteristics of firm priciagdvior are determined at the market

level.

13
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The first column shows the coefficient estimates standard errors for model (i),
the baseline specification (2) without the intei@atterm. As expected, the estimated
coefficients orCOSTandHHI are both positive and significant at least the fpercent
level. The estimated coefficient #®Ris negativef = -0.1956) and significant at the
one percent level. This finding indicates thatp#her things being equal ISR
authorization, and the resulting lower barriersn@rket entry, decrease the incumbent’s
prices by about 20 cents per minute. Given thaatrerage price per minute for the full
sample of foreign country markets is 51 cents, ifyigesents about a 40 percent
difference in prices.

The results above may mask differences in pricestathe combination of ISR
authorization and the extent of competition witbach foreign country market, as
measured by the index of market concentratiddlj. Model (ii) estimates, reported in
column two, measure this interaction effect byudahgISR<HHI in the specification of
IMTS prices. We first observe that the estimateeffficients onCOSTandHHI are
similar to those reported for model (i). We alsmtnue to observe a negative and
statistically significant coefficient gf = -0.1446 oriSR Interestingly, the estimated
coefficient on the interaction tertf8Rx HHI is also negativey = -0.0018) and
significant at the one percent level.

Specification’s (iii) and (iv) include additionabitrols for the potential policy
endogeneity of the FCC’s decision to permit ISRhatization. Model (iii) controls for
observed market-time factors that may be correladédprices andSRwith PLINE
(real private line revenue per 64 kbps voice edaiecircuit), which is an upper-bound

proxy for the cost of renting private line capadstween the United states and foreign

14
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countries! The results, reported in column three, show éigesand significant
relationship betweeRLINE andPRICE Moreover, the estimated coefficients @DST
HHI andISRare qualitatively similar to those reported fordab(ii).

Model (iv) adds a vector of country-specific tinnertds to (iii) to control for
unobserved foreign country market effects that vargugh time. In this model
specification, we observe a noticeable change ih the sign and magnitude of the
estimated coefficient ofsR The estimated individual effect of internatiosahple
resale is now positive and close to z¢te(0.0015), and is not significantly different
from zero. However, the estimatel8Rx HHI is negative and significant at the one
percent level. Taken together, these estimatesrgge taoPRICEPISR= 0.0015 —
0.002°HHI. This result suggests that the effect of ISRion prices becomes more
positive with greater facilities-based competitiaa,measured by a decrease in the
Herfindahl-Hirschman Index of market concentratidihen evaluated at the sample’s
og" percentile value foHHI (i.e., 48.46), the average price in markets with ISR
authorization is about 13 cents per minute belavaverage price in markets without
ISR. When evaluated at the sample’g‘ percentile value forHI (i.e., 20), the average
price in markets with ISR is about five cents pémute below the average price in
markets without ISR. These results suggest thatarkets where ISR is permitted,
competitive markets with a lower degree of marketoentration are characterized by

higher IMTS prices than more concentrated markets.

* To control for demand-side effects that vary asmsuntries and through time, we are currently
augmenting our firm data with information on grassnestic product, number of telephone lines and
international trade, obtained at the foreign coutdgvel from the World Bank (2009) and the Interoaal
Telecommunications Union (20093DP is the real gross domestic product per capitaifin countryj,
LINESis the number of telephone lines in foreign copptandTRADEIis the sum of exports and imports
between the United States and foreigh couptye are also constructing an additional cost obmifiat
varies across countries and through ti@AP, which is the capacity in bits per second betwbernJnited
States and foreign country

15
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An alternative way to interpret these results isxxtamine the sign of
OPRICEPHHI, whereoPRICEPHHI = 0.0024 — 0.003%$R from Model (iv). The
expected sign afPRICEPHHI is positive so that prices are higher in marketglviare
more concentrated. In markets where ISR is nathpesd, OPRICEPHHI is positive as
expected, but this result is revered for marketer&@hSR is authorized. Even in Model
(i) and Model (iii), the sign ols is negative indicating that ISR authorization

fundamentally changes the relationship between eadncentration and price.

5.2 Sub sample estimates

Economic theory suggests that the effect of cortipeton prices may vary across
high and low-revenue markets. To account for $bisrce of heterogeneity, we estimate
the DID model on a sub sample of 99 US-foreign ¢tguinigh income” markets. A
market is classified as high income when the gnag®nal income per capita of the
foreign country is greater than $3,856, as defimgthe World Bank (2009).

Sub sample estimates are reported in columns ooegh four in Table 4.
Overall, the estimates have a similar a qualitafiaseor to those reported for the full
sample in Table 3. Focusing on the results foreh@d), we observe that estimated
coefficients onSRandISRx HHI give rise tadPRICESISR= 0.0025 — 0.0039H]I.

When evaluated at the sample’§h9ﬁarcentile value foHHI (i.e., 44.52), the average
price in markets with ISR authorization is aboutcgénts per minute below the average
price in markets without ISR. When evaluated atgsample’s 10 percentile value for
HHI (i.e., 20.95), the average price in markets with ISRbisut eight cents per minute

above the average price in markets without ISRnil&r to the full sample estimates,

16
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these results suggest that in markets where I$Brmitted, competition in high-revenue
markets is positively correlated with IMTS prices incumbent firms. These results also
suggest that ISR authorization changes the expeelatibnship between market

concentration and price.

6. Conclusions

This paper has empirically examined the effectsS&f authorization on IMTS
prices for the United States. We find that ISRhautation, and the associated lowering
of barriers to entry, resulted in lower prices imast all markets. Additionally, we find
evidence that ISR authorization alters the relstgm between market concentration and
price. Prior to ISR authorization more concentitaterkets have higher prices. ISR
authorization dampens this effect and in some c&sesses the relationship so that
market concentration is negatively correlated WMA'S prices set by incumbent firms.
In summary, our preliminary results provide somditohal evidence for the
competition increasing price literature by showihgt in some markets where ISR is
permitted, competition is positively correlatedmiMTS prices. Future work will
consider additional controls for the potential egelweity of ISR authorization and
appropriate robustness checks. More insight waldd be obtained by linking the

empirical results more tightly to the theoretictrature.

17
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Table 1. Price equations variables

Variable

Description and data source

PRICE

ISR

HHI

COST

PLINE

Real price per minute for an IMTS call from the Ut&foreign country;
(outgoing revenue / outgoing minutes) / GNP defladmurce: FCGection
43.61 International Traffic Data Reports

One when foreign country j has obtained ISR augation from the FCC and
zero otherwise. Source: FQfternational Bureau International Simple
Resale

Herfindahl-Hirschman Index for traffic from the U.t6 foreign country
multiplied by 100. Source: FCE8ection 43.61 International Traffic Data
Reports

Real cost per minute for terminating an IMTS cadhfi the U.S. to foreign
countryj; (outgoing payments / outgoing minutes) / GNP atefl. Source:
FCCSection 43.61 International Traffic Data Reports

Real cost of private line voice equivalent cirdaitm the U.S. to foreign
countryj; (total private line revenue for all firms / numlué 64 kbps voice
equivalent circuits) / GNP deflator. Source: FS€xtion 43.61 International

Traffic Data Reports
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Table 2. Summary statistics

Observations| Mean  Standard deviatipn  Minimym  Maxim
PRICE ($) 25,777 0.583(0 0.5095 9.26e-07 2.2845
ISR 25,777 0.2635 0.4125 0 1
HHI 25,777 33.355 13.512 0.5749 100
COST (%) 25,777 0.3052 0.6013 0 55.17
PLINE ($) 19,727 16,354 41,819 21.305 1,074,458
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Table 3. DID model estimates with full sample of amtries 1995-2004

Model (i) Model (ii) Model (iii) Model (iv)
Coefficient | Coefficient Coefficient Coefficient
ISR -0.1956" -0.1446" -0.1474" 0.0015
(0.0205) (0.0221) (0.0257) (0.0285)
HHI 0.0018" 0.0020 0.0030" 0.0018"
(0.0004) (0.0004) (0.0005) (0.0004)
ISR HHI -0.0018" -0.0013 -0.0027"
(0.0006) (0.0078) (0.0009)
COST 0.1435 0.1432 0.1259 0.1043
(0.0601) (0.0601) (0.0635) (0.0581)
PLINE (2) 5.39e-07 | 3.09e-07 |
(7.32e-08) | (8.47e-08)
CONSTANT 1.0051" 0.9948" 0.9295" 1.0846"
(0.0686) (0.0694) (0.0760) (0.0862)
Firm fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Country specific trends No No No Yes
Within R? 0.370 0.370 0.386 0.432
Number of firms 73 73 73 73
Number of countries 218 218 192 192
Number of observations 25,777 25,777 19,727 19,727

NOTES Dependent variable RRICE ™ significant at the 0.01 level:significant at the 0.05
level; significant at the 0.1 level; Robust standard er(sre.) in parenthesis are clustered at the
firm level. Estimates of fixed effects and trends reported.
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Table 4. DID model estimates with “high-income” coutries 1995-2004

Model (i) Model (ii) Model (iii) Model (iv)
Coefficient | Coefficient Coefficient Coefficient
ISR -0.1496" -0.0879" -0.0803" 0.0205
(0.0200) (0.0255) (0.0284) (0.0372)
HHI 0.0019" 0.0024 0.0027 0.0024
(0.0006) (0.0007) (0.0009) (0.0009)
ISR HHI -0.0021" | -0.0024 -0.0039"
(0.0008) (0.0009) (0.0012)
COST 0.2248 0.2239 0.2078 0.1892
(0.1026) (0.1025) (0.1039) (0.0971)
PLINE (2) 5.85e-07 | 3.09e-07 |
(8.21e-08) | (8.47e-08)
CONSTANT 0.8540" 0.8334" 0.8178" 0.9177" |
(0.0692) (0.0689) (0.0705) (0.0777)
Firm fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Country specific trends No No No Yes
Within R? 0.386 0.387 0.392 0.432
Number of firms 71 71 73 73
Number of countries 218 218 192 192
Number of observations 13,368 13,368 11,768 11,768
Number of observations 13,368 13,368 11,768 11,768

NOTES Dependent variable RRICE ™ significant at the 0.01 level;significant at the 0.05

level; “significant at the 0.1 level; Robust standard er(sre.) in parenthesis are clustered at the
firm level. Estimates of fixed effects and trends reported. Sub sample of upper middle and high
income countries according to the World Bank (2009)
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Figure 1. IMTS minutes and revenue 1980 to 2004
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Figure 2. Average revenue per voice equivalent ciuit
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Figure 3. Voice equivalent international circuits ly use of circuit
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