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ABSTRACT

DEREGULATION IN THE POST-DIVESTITURE LONG-DISTANCE
TELECOMMUNICATIONS MARKETS

By

David Eugene Burnstein

Following the 1984 divestiture, state and federal regulators implemented a variety
of (de)regulatory policies to facilitate the transition to a market environment. In the first
two essays, presented in chapters two and three, I discuss the effects of these policies on
the inter- and intrastate long-distance markets’ performance, respectively. The final
essay, presented in chapter four, examines the causes of rate deregulation in the intrastate
markets.

The principal results of the interstate study are the following: First, the steep
decline in access fees and development of “equal access” technology were responsible for
a significant portion of the decline in interstate prices. The equal access policy was also
responsible for a substantial decline in the carriers’ market power. Second, the Federal
Communications Commission’s implementation of price-cap regulation had an economic
and statistically insignificant impact on carriers’ prices and market power. Third, the
subsequent rate deregulation of AT&T’s domestic interstate services contributed to the
recent increase in the carriers’ prices and restored some of their market power. Finally,
the estimates of AT&T and its competitors’ Lerner indices of market power were 0.64
and 0.34, respectively. These results suggest the carriers still possess significant market

power.
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The intrastate study reached similar conclusions as the preceding interstate study.
First, implementation of rate deregulation reduced carrier “competitiveness” producing a
5 percent increase in the market price. Second, an increase in the number of facility-
based long-distance carriers competing in a state had the perverse effect of reducing
carrier competitiveness and generating an 8 percent increase in the market price. Third,
in those states that deregulated entry to the adjacent intraLATA toll market, the
competitiveness of inter LATA market conduct diminished, resulting in a S percent
increase in the inter LATA market price.

The general objective of the final essay is to ascertain political and economic
characteristics of a state that were conducive to the implementation of rate deregulation.
Based on a private interest theory of economic regulation the study uncovered the
following: First, the intensity of business interests, measured as the percentage of
business to total local access lines, was positively correlated with the probability of rate
deregulation. Second, the prior employment characteristics of the regulators was a
significant factor in the selection of rate deregulation, that is, the probability of rate
deregulation decreased with the percentage of commissioners previously employed as
(residential) consumer advocates and increased with the percentage of commissioners
previously employed as senior level business managers or owners. Finally, two tests
were conducted for (i) the presence of regulator slack and (ii) a “demonstration effect.”
The former tested for the product of slack, or “shirking” activity, while the latter
examined the regulated firm price setting behavior for a strategic component. The results
of the tests were unable to reject shirking and strategic firm behavior as influential

factors.
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Chapter One

The Post-Divestiture Long-Distance Market Environment:
Introduction and Overview

The 1982 Modified Final Judgment (MFJ) - which resolved an antitrust suit filed
by the Department of Justice in 1974 and formed the basis for the January 1, 1984
divestiture of AT&T - allowed AT&T to keep its long-distance operations, manufacturing
operation, and research and development facility. However, the judgment required AT&T
to divest its monopoly local exchange business by spinning off its Bell Operating
Companies. In return, AT&T was permitted to enter businesses beyond common carrier
services, such as the computer industry, which it had been prohibited from doing
previously. The seven independent Regional Bell Operating Companies (RBOCs),
created from the Judgment, were to provide local exchange services to the end-customer
as well as provide exchange access to the long-distance interexchange carriers (IXCs).
The restrictions placed on the RBOCs were as follows: (i) they were forbidden from
providing interlata long-distance service; (ii) they could not manufacture equipment; and
(iii) they could not provide information services.'

In addition to this dramatic industry-wide restructuring, five developments
specific to the long-distance markets transpired concurrent or subsequent to divestiture:

(i) the implementation of “equal access” technology, (i7) non-regulated entry to the long

"LATA, short for Local Access and Transport Area, is a geographic entity created at the time of divestiture
as the demarcation boundary for the RBOCs. Calls which cross the LATA boundary, interLATA calls,
must be passed off to a long distance company. IntraLATA calls do not cross a LATA boundary and, thus,
are typically transmitted end-to-end by the RBOC.
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distance markets, (iii) rate restructuring, (iv) incremental rate deregulation, and (v) the
expansion of fiber optic transmission technology.

First, a provision in the Judgment required the RBOCs to provide all long-
distance carriers with “equal access.” This provision enabled a customer to make a non-
AT&T toll call without dialing several extraneous numbers to connect to his preferred
IXC. Therefore, once an RBOC had implemented equal access, a customer could choose
among the available IXCs by simply presubscribing to his preferred carrier.

Second, during the period of divestiture both state and federal regulators were
eliminating virtually all regulatory barriers into long-distance markets. That is, entry into
the market only required filing an application with the appropriate state Public Service
Commission (PSC) and the Federal Communications Commission (FCC), with “virtually
every application for entry being approved.”2

Third, in compliance with the MFJ, the FCC began rebalancing local and toll
prices primarily through two related activities. The first pertains to the FCC’s 1984
access charge ruling which mandated a fundamental change in RBOC access charges.
The outcome was a substantial decline in the access fees paid by IXCs and the application

3 The second

of an access fee to the final consumer via a “subscriber line charge.
pertains to a series of accounting changes instituted by the FCC which shifted a portion of
the local exchanges’ fixed costs from interstate to intrastate telephone service. The

rebalancing of rates was concluded in 1992, when the FCC stopped requiring AT&T to

pass on access fee reductions to its customers.

? See Kaserman and Mayo (1994), p.89.
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Fourth, while incremental changes in the rate regulation of intrastate long-distance
service followed divestiture, wide-spread rate deregulation has transpired in both the
intra- and interstate markets in more recent years. For example, between 1984-89, 28 of
the 38 multi-LATA states eliminated traditional rate-of-return regulation, with the
majority of these states choosing a pricing-flexibility regulatory policy (e.g., price-cap
regulation, banded rate-of-return regulation, moratorium regulation, etc.)* and just a few
states choosing rate deregulation. In contrast, subsequent to 1989 the pool of rate
deregulated states has expanded dramatically, while the number of pricing-flexibility
regulated states has declined. As of present all states have ceased imposing traditional
rate-of-return regulation. In the interstate market, the FCC replaced rate-of-return
regulation with price-cap regulation in July 1989. The FCC granted AT&T’s request to
be reclassified as a “non-dominant” common carrier in October 1995. The outcome was
the deregulation of domestic rates for interstate long-distance service.’

Finally, the rapid development and expansion of fiber optic technology
dramatically altered the method of long-distance transmission. At the time of divestiture
it was believed that long-distance carriers would compete against each other using
microwave technology. Since microwave transmission does not entail large sunk costs
and requires minimal traffic before it reaches diminishing returns to scale, it was

concluded that the long-distance market was not a natural monopoly. Hence, it was

3 See MTS and WATS Market-Structure, Third Report and Order, CC Dkt. No. 78-72, 93 F.C.C. 2d 241,
251,252.

* See Kridel, Sappington, and Weisman (1996), pp. 271-274, for a detailed description of pricing-flexibility
regulatory policies.

3 See Motion of AT&T Corp. to be Reclassified as a Non-Dominant Carrier, 11 FCC Red 3271, 3288, 126
(1995). The FCC still imposes rate averaging based on time of day, distance and duration. In addition,
price-cap regulation is still maintained in the international telecommunications market.
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microwave radio technology that was an impetus to the deregulation of the long-distance
market. “But even as the ink was drying on the divestiture decree, long-distance
companies were dynamiting their microwave towers to the ground, replacing them with

fiber-optic glass.”6

The rise of fiber optic cable as the dominant technology for the
transmission of interexchange services dramatically changed the cost structure of the
long-distance market. The labor and capital required to construct a nationwide fiber
network was substantial and the acquisition of the necessary rights of way was legally
cumbersome. The incremental costs of installing cable with additional optical fibers was
minimal, yet the incremental benefit from increased capacity was potentially large. Thus,
it was considered efficient to lay the groundwork for an optical fiber network, in which
large segments were initially dark, and as the market developed the segments would be lit
up as needed.’ Lastly, once a network was built it had few alternative uses (i.e., its
salvage value was close to zero).® Therefore, the long-distance infrastructure composed
of fiber optic glass is structurally quite different than a microwave based network.

The implementation and expansion of equal access, non-regulated entry, rate
restructuring and deregulation, and fiber optic technology were important structural
adjustments that significantly altered the long-distance market environment. According

to Lawrence Garfinkel, AT&T’s former vice president of public affairs, these post-

divestiture developments were “unprecedented events in business history: All of the

% See Huber (1993a), p.A10.

7 “Dark” and “lit” are industry terms used to distinguish between portions of the fiber network that are
connected to functioning electronics (“lit”), and portions of the network not in use (“dark”).

¥ See Huber (1993b), p.36. For an argument contesting the claim that fiber optic networks are a barrier to
entry see Kaserman and Mayo (1994), p.90.
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9 . .
”” In his written

business in a mature market has suddenly been thrown up for grabs.
opinion, Judge Harold Greene stated that the fundamental objective of the MFJ was to
“establish the foundation for a truly competitive telecommunications industry...with the
removal of these barriers to competition, AT&T should be unable to engage in monopoly
pricing in any market.”'? Five years later, Judge Greene again concluded “that
competition now exists in the interexchange market, and that the entry of the Regional
[Bell Operating] Companies into that market is not necessary to give it vitality.”ll Peter
Huber, the author of the Department of Justice’s 1987 review of the MFJ, confirmed that
“If one is to judge by installed transmission capacity, competition in the interLATA
markets is healthy...[and] in many large urban markets apparently remains vigorous.”I2

During much of the post-divestiture period, statements hailing the burgeoning
competition in the long-distance market were solidly supported by the statistical profile
of the industry. For example, not only were AT&T’s long distance rates reduced about
45% in real terms between 1984 and 1991, but the company’s share of the long-distance
market dropped from 84.2% in 1984 to 62.9% in 1990 as well. Demand for switched
access minutes grew 111% from 37.5 billion in 1984 to 79.1 billion in 1991. While
AT&T’s volume increased by 58%, that of its competitors rose almost 400% during this
same time frame."

Unfortunately, this apparent trend towards a competitive long-distance market has

recently shown signs of regression. For example, in 1992, while access fees continued to

® See Garfinkel (1993), p.325.

'° United States v. AT&T, 48 PUR 4th 227, 552 F.Supp. at 172 (D.D.C. 1982).
'' 673 F. Supp. at 550.

2 See Huber (1987), p.3.2.

" These statistics were taken from Noam (1992), p.443.



decline
time Sir
develor
evolvin
regulat
particul
distanc:
Taylor |
more th
distanc:
other ¢¢
AT&T
fees.!*

the fow,
Was ma

and sey

telecom,

Struetyr,

o
< See HU!
¢ "Pfemjl
long g
!~ the phq
numbel' to
E?Q deSlre(

N Ma(

1



decline, the basic rate for residential interstate telephone service increased for the first
time since divestiture and has continued to increase in each subsequent year. This
development has given support to those asserting that the long-distance market is not
evolving towards a competitive market, but is instead “a stable oligopoly, propped up by

”14 In

regulation, and operating under an AT&T-supplied canopy of umbrella pricing.
particular, it is argued that the decline in AT&T’s market share and the price of long-
distance service are largely the result of regulatory mandate. For example, Taylor and
Taylor (1993) indicate that the overall reduction in interstate long-distance prices was
more than explained by the reduction in the carrier access charges paid by the long-
distance carriers to the local telephone companies. Likewise, in an attempt to make the
other common carrier’s (OCC’s) “non-premium” interLATA service competitive with
AT&T’s “premium” service, the FCC mandated a 45% reduction in non-premium access
fees."” It is held that this disparity in access fees more than compensated the OCC’s for
the lower quality service they provided. In fact, the higher access charges that AT&T
was mandated to pay, in effect, raised its costs relative to those of the other large carriers
and set in place conditions that forced shifts away from AT&T in market share.'®
Therefore, given the post-divestiture regulation of the long-distance

telecommunications market, it is not unusual to see dramatic changes in the market’s

structure. However, after taking into account the impact of these new policies, it is

" See Huber (1992), p.1.15.

'* “Premium” and “non-premium” access are used to describe the type of access that a customer has to the
long distance network. Premium access, often referred to as “1+” service only requires the customer to dial
1+ the phone number of its desired destination. Non-premium access requires a customer to dial a separate
number to contact his long-distance provider, enter an identification number and then dial the number of
the desired destination.

' See MacAvoy (1995), p.152.



argued that the long-distance market is not evolving towards a competitive market, but
instead is becoming a natural monopoly with significant barriers to entry. Peter Huber,
who in 1987 was a proponent of “vigorous” long-distance competition, cogently restated
his position in a 1993 Regulation article:

Despite all the hype from Candice Bergen, the long-distance industry is now
characterized by umbrella pricing, under a canopy maintained by FCC regulation
and AT&T. AT&T is ostensibly subject to ‘price cap’ regulation by the FCC,
but the cap is really a floor. The Commission spends most of its time making
sure that AT&T does not lower its prices too fast; competitors rush to court
whenever AT&T’s prices seem likely to fall...Under careful FCC supervision,
AT&T pays off MCI and Sprint in market share and subsidized local access, in
return for which they shield AT&T from the government. The payoff may seem
high - $8 billion a year to MCI alone - but it protects AT&T’s $53 billion in
assets and $63 billion in annual revenues from further predation by lawyers. No
insider is going to be crazy enough to disrupt this cozy little arrangement. What
we have here is umbrella-priced oligopoly, in which everyone is kept calm by the
combined wisdom of one market leader and an acquiescent federal
commission.17

The chapters that follow attempt to contribute empirical evidence on the effects (in
chapters 2 and 3) and causes (in chapter 4) of post-divestiture deregulation in the intra-
and interstate long-distance markets. Each of the three chapters are self-contained essays
that stand on their own. Taken together, however, they paint an interesting picture on the
successes and failures of economic regulation. Before proceeding the objective of each
chapter is briefly outlined below.

Chapters two and three examine the impact of regulatory change on the long-
distance carriers’ prices and market power. This is accomplished by implementing static
oligopoly models that nest various types of firm and market conduct. In both chapters the

data is disaggregated into time-period subsamples based on the occurrence of

' See Huber (1993b), p.38.
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hypothesized changes in the market structure. More specifically, the data is tested for
variation in the firm and market conduct variables in response to changes in the
regulatory environment. Chapter two examines firm level time-series data on the
interstate market, while chapter three examines state level panel data on 36 intrastate
markets.

Finally, chapter four examines the influence of a variety of economic and political
variables on the probability that a state chooses to implement rate deregulation. Two
issues are given particular attention. First, I test for the presence of strategic firm
behavior in a pricing-flexibility regulatory environment. This requires that the regulatory
policy and the regulated price be recognized as endogenous to the model of regulatory
change. A simultaneous (OLS-Logit) system based on a private interest theory of
economic regulation is specified. Second, I test for the presence of political slack, as
suggested by Kalt and Zupan (1984). In doing so, I include a vector of variables in the
logit equation that control for the cost of (slack induced) regulator “shirking” and

examine the model’s response to the inclusion of these variables.
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Chapter Two

Regulatory Change and Its Impact on Long-Distance Prices
and Market Power: The Interstate Market

2.1 Introduction

While there has been a substantial overall decline in the prices of interstate long-
distance service since 1984, in recent years these prices have demonstrated a gradual but
consistent upward trend (see Figure 1). Unfortunately, the numerous, often complex and
asymmetric, changes in regulatory policy that have occurred during the post-divestiture
period make it difficult to specify a cause. A not surprising result is that the various

explanations offered tend to conflict.'

Fgure 1:
Real Consumer Price Index For Interstate Long-Distance Service

(CPlindex: 1982-84 = 100)
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' See Ward (1995), MacAvoy (1995), Kahai, et. al. (1995), and Knittel (1997).



Table 1:

Estimates of Market Power in the Interstate Long-Distance Telecommunications Market

Study

AT&T’s Lerner Sprint and MCI’s
index Lerner index

Ward (1995)
Interstate,
Regional Data"®
Intrastate,
Regional Data”

0.16 0.07

0.19

Kahai, et.al. (1996)
Interstate,
National Data”

0.13/0.29*

MacAvoy (1996)
Interstate,
Regional Data"

Knittel (1997)
Interstate,
National Data’

Market power based on AT&T’s share of interstate output and industry assets,

respectively.

® Price data based on Message Toll Service (MTS), a switched long-distance service
used primarily by residential consumers.
¢ Lerner index based on the weighted average price of AT&T, MCI and Sprint.

The findings of Ward (1995) and Kahai, et. al. (1996) are based on various

models of oligopoly market conduct. Examining the tariffed prices of the long-distance
carriers, the authors derive estimates of AT&T, Sprint, and MCI’s Lerner indices of
market power.2 Both papers conclude that long-distance service prices have converged to
their competitive levels; while there is some variation in their estimates, in general the
price markups are found not to exceed 20 percent, indicating a lack of significant market
power (see Table 1). In achieving these results both papers impose significant restrictions
on the market conduct of the long-distance carriers. For example, Ward’s model restricts

carrier behavior to be consistent with Cournot equilibrium conduct and Kahai, et. al.

? Carrier i's Lerner index is defined as £, = (P, - MC, )/ P, , where P;and MC; are firm i’s price and
marginal cost, respectively.
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impose the Dominant Firm/Competitive Fringe (DF/CF) model, which assumes AT&T’s
rivals are price takers while AT&T is the sole price maker.” In addition, both papers
restrict the assumed behavioral interaction to be unchanged over the sample period.

Based on premises that differ from Ward and Kahai, et. al., MacAvoy (1995) and
Knittel (1997) conclude that performance in the long-distance market diverges
significantly from a competitive outcome; examining tariffed prices, the authors derive
Lerner indices in excess of 50 percent, indicating substantial market power (see Table 1).
The fundamental assumption made by MacAvoy and Knittel is that marginal costs are
measured with sufficient accuracy from accounting data, which in turn are used directly
by the researcher to calculate market power. MacAvoy attributes the substantial price
markups to tacit collusion among the long-distance carriers. His empirical evidence
comes from regressing the weighted average Lerner index of AT&T, MCI, and Sprint on
the Herfindahl index of market concentration.’ MacAvoy discovers a negative
relationship between market power and concentration. Since we would expect to see the
opposite relationship in a non-cooperative oligopoly market, he concludes that tacit
collusion is what is driving market power.

Knittel’s hypothesis is that the substantial markup of long-distance prices is
derived from customer search and switching costs. He regresses a carrier’s Lerner index
on the variables FEE and STDRATES, where FEE is the amount charged by local carriers

when a customer switches long-distance providers and STDRATES is the standard

? The DF/CF model also imposes product homogeneity (i.€., a single market price for interstate long-
distance service). This is an exception to the literature reviewed in this paper. Likewise, the model
presented in section Il is generalized to allow for product heterogeneity.

11



deviation
present 1
the lowe:
support t
determir
I
implem
perfect ¢
does no
Ward ar
the data
Unforty
such as
change.
accord;.
Specific

Tegulay

frOm \1
Margin,
fu“CIiol

\
‘ The Hey



deviation of rates for a firm in a given year. FEE is a proxy for the switching costs
present in the market and STDRATES captures the costs of searching for a carrier offering
the lowest price. The positive and highly significant coefficients on these variables
support the author’s hypothesis that search and switching costs are significant
determinants of market power in the long-distance market.

In this paper I examine market power in the long-distance market by
implementing a static oligopoly model that nests various types of market conduct from
perfect competition to Cournot and joint profit maximization. In particular, the model
does not restrict market conduct to be consistent with a single theory of oligopoly, as do
Ward and Kahai, et. al., but derives an estimate of market conduct that is consistent with
the data. Further, Ward and Kahai, et. al. assume market conduct is time invariant.
Unfortunately, this simplifying assumption is overly restrictive when examining markets,
such as long-distance telecommunications, that are experiencing significant structural
change. For this reason I disaggregate the time-series data in this study into subsamples
according to the occurrence of hypothesized changes in market structure. More
specifically, I allow for market conduct to vary over time in response to changes in the
regulatory environment.

Finally, to assess the robustness of the model, and corroborate the results derived
from MacAvoy and Kanittel, I examine the model subject to two specifications of
marginal cost: (1) complete cost information — each component of the marginal cost

function is observed by the econometrician; (2) incomplete cost information — one or

* The Herfindahl index is defined as H = ZL' MS? , where MS; is the market share of the /" firm in a
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more components of marginal cost are not observed by the econometrician. Both
specifications require the functional form of marginal cost be properly specified and the
firm to have complete information on this function. The analysis of market conduct
under specification (2) is made tenable by using information on changes in the observed
components of marginal cost (such as a decrease in access fees), plus the observed
changes in the equilibrium outcomes.”

The following section describes the FCC’s (de)regulatory policies implemented
during the post-divestiture period and the hypothesized impact of these policies on the
carriers’ prices and market power. Section 2.3 describes the model used in this study.
Section 2.4 presents the results and Section 2.5 concludes. Before proceeding I briefly
summarize my findings.

First, I discover that reductions in access fees and the development of “equal
access” were responsible for significant portions of the decline in interstate MTS rates
and a corresponding reduction in the carriers’ market power.

Second, during this period there were two major changes in the Federal
Communications Commission’s (FCC) regulation of AT&T’s rates for interstate service.
The first change was the decision to switch from rate-of-return regulation to price-cap
regulation. The second was the FCC’s reclassification of AT&T as a “nondominant”
common carrier, which eliminated price-cap regulatory constraints on AT&T’s domestic

interstate service. As we shall see, neither of these policies were responsible for the

market comprised of / firms.

3 See Bresnahan (1989) for a survey of this methodology. The empirical approach to estimating a firm’s
market conduct assuming incomplete cost information was classified by the author as the “New Empirical
Industrial Organization (NEIO).” This title has now become prevalent in the literature.

13
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decline in MTS rates. In fact, while price-cap regulation had an insignificant impact, my
analysis demonstrates that rate deregulation actually contributed to the recent increases in
MTS rates and served to restore an appreciable amount of the long-distance carriers’
market power.

Third, while AT&T’s supply relation appears to be robust to the various
specifications of marginal cost, the supply relation of AT&T’s rivals (referred to as “other
common carriers” or OCCs) is sensitive to the marginal cost specifications. One possible
explanation for this result is that production of long-distance telephone service is
susceptible to “learning by doing.” That is, (i) the construction of a long-distance
network, (i7) the marketing expertise necessary to acquire a customer base, (iii) the
conversion of customers to equal access service, and (iv) the “learning” acquired from
these experiences introduce an additional component into the cost function that is

difficult to measure or observe.

2.2 Background

A long-distance company operates a communications network that connects the
local exchange carriers’ (LECs’) networks. However, the long-distance network does not
connect directly to its customers. Instead, the LECs, such as the Regional Bell Operating
Companies (RBOCs) and GTE, transport telephone calls between the customers’
premises and the long-distance network. Carrier access to the local network is an integral
input to the production of long-distance telephone service. The price of this input — or
access fee — currently represents approximately 40 percent of the long-distance carriers’

total costs and a substantially greater percentage of their marginal costs.

14



The Modification of Final Judgment (MFJ) settled the Department of Justice’s
1974 antitrust suit against AT&T and went into effect on January 1, 1984.® One of the
requirements of the MFJ was that access fees replace the separations and settlements
system.” The FCC’s subsequent access charge ruling significantly reduced the long-
distance carriers’ burden in recovery of LEC common network costs.® First, it instituted a
“subscriber line charge” (SLC) which shifted the recovery of a sizable portion of the
LECs’ fixed costs, previously recovered from long-distance companies, to final
consumers. The SLC first appeared on customers’ /ocal telephone bills in 1984, and the
revenue earned from this charge grew from $1.3 billion to $6.1 billion in 1991.° Second,
the FCC instituted a series of accounting changes which effectively reduced interstate
costs while increasing intrastate costs. The net effect of these accounting changes was to
reduce carrier access fees an additional $4.5 billion between 1984 and 1991.'° Figure 2
demonstrates the dramatic overall decline in access fees during the post-divestiture
period. Therefore, it is reasonable to believe that the declining cost of access was
responsible for a significant portion of the post-divestiture reduction in MTS rates. The

results strongly confirm this hypothesis.

® The “M” in MFJ refers to the modification of a 1956 consent decree to which AT&T had agreed, settling
a 1949 antitrust suit. The MFJ required AT&T to divest its RBOCs, thus the terms MFJ and divestiture are
often used synonymously.

7 See Brock (1994), p.174. The separations and settlements system, as modified by the Ozark Plan in 1970,
shifted a disproportionate share of the non-traffic-sensitive costs from local to toll rates. Per Horwitz
(1989, p.354) “The Ozark formula shifted about 1 percent per year of non-traffic sensitive costs to toll
from 1971 to 1984. As a result, the increase in local telephone rates from 1967 to 1984 was the fourth
lowest among all goods surveyed in the Consumer Price Index.”

® See MTS and WATS Market-Structure, Third Report and Order, CC Dkt. No. 78-72, 93 F.C.C. 2d 241,
251, 252.

° See Taylor and Taylor (1993), p.186.

* Ibid.
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Figure 2:
Average Interstate, Real Access Charge for a 10 Minute Telephone Call
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Another stipulation of the MFJ required the RBOC:s to offer all long-distance
carriers “equal access” to the local telephone network."" Equal access, also called 1+
dialing, allows non-AT&T customers to contact their long-distance carrier without
dialing extra digits. As a result, AT&T’s competitors were able to reduce the amount of
product differentiation in this market by offering services comparable in quality to
AT&T’s. The implementation of equal access by the LECs was an ongoing process
throughout the 1980s (see Figure 3). Today, for all practical purposes, the
implementation of equal access is complete with 99.4 percent of all LEC local lines
providing dialing parity to all long-distance carriers and non-equal access service
accounting for less than 1 percent of non-AT&T long-distance service.'? The hypothesis
of this paper is that the development of equal access service among AT&T’s rivals
diminished the carriers’ market power and in part caused the post-divestiture decline in
interstate MTS prices. The results I obtain confirm this hypothesis.

In July 1989 the FCC ceased regulating AT&T’s interstate rates under rate-of-
return regulation and implemented a more flexible price-cap regulatory policy.l3 The
price-cap plan required AT&T’s rates to fall within a specific upper and lower price band;
an extended filing period was required for rate requests lying outside of the price band.'*

The upper and lower price bands were reduced by 3 percent on an annual basis, of which

"' See United States v. AT&T, 552 F. Supp. 233.

2 See FCC (1997a), table 2.3 and 2.20.

" See Policy and Rules Concerning Rates for Dominant Carriers, Report and Order and Second Further
Notice of Proposed Rulemaking, CC Dkt. No. 87-313, 4 F.C.C. Rcd. 2877 (1989).

' The filing process consisted of a submission by the regulated carrier for a new tariff, followed by a 30-60
day period during which the FCC could accept or reject the requested tariff.
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Figure 3:
The Development of Equal Access
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2.5 percentage points represented historical annual productivity growth and 0.5
percentage point was a “Consumer Productivity Dividend.”"’

One motivation for implementing price-cap regulation was to enable AT&T to
respond more quickly to fluctuations in the market environment, such as a change in a
competitor’s price. It was argued that removing certain constraints on the interaction
between regulated and non-regulated carriers would enhance competition, promote
efficient firm behavior and thereby produce a decline in the price of long-distance
service.'® However, Huber, et. al. (1992) and MacAvoy (1996) have argued that granting
AT&T pricing flexibility enables the carrier to retaliate more effectively against a
competitor’s price reduction and that this threat of retaliation, made credible by the
flexibility of price-caps, instead promotes less competition. MacAvoy states “while
[price-cap] tariffs prevented ‘predation,’ they had in place the flexibility to warn the
smaller carriers against strategic discounting to shift market share.”'” Huber observed
that since price-caps have been imposed “both sides have embraced umbrella pricing
under the calming canopy of FCC regulation. AT&T sets the prices. MCI and Sprint
signal their acquiescence in tariffs they insist on filing with the FCC.”'® Therefore, while
a hypothesis of this paper is that price-cap regulation imposed a structural change on the

interaction between long-distance carriers, given the possibility of a competitive or

"> Ibid. at 1989-97, 2894, 3001.

'® Ibid. at 3066. While efficient firm behavior was an expected benefit, there was concern with another

possibility: predatory pricing. Specifically, AT&T might exploit its market power in the provision of

certain services (inbound WATS & MTS) to charge a price below cost for competitive services (outbound

WATS and VNS). See Kahai, et. al. (1995) for a discussion on, and empirical test for, predation in the

long-distance market. Their findings “yield no support for the argument that reduced regulation has led to
redation. ” (p. 666)

7 See MacAvoy (1996), p.68.

'® See Huber, et. al. (1992), p.3.44.

19



collusive response, its impact is ex-ante indeterminate. In any case, my results reject the
hypothesis. The estimated impact of price-cap regulation on MTS rates was
economically insubstantial and statistically insignificant.

In October 1995 AT&T’s unique position as the sole rate regulated interstate
long-distance carrier was eliminated when the FCC unanimously granted the carrier’s
petition to be reclassified as a “nondominant” common carrier.'” AT&T not only was
freed from price-cap regulation of its domestic interstate services, but also could file
tariffs on a one-day notice and did not have to submit cost support data for any proposed
rate change. The FCC’s decision to reclassify AT&T assumed that the carrier lacked
market power in the domestic interstate long-distance market. While the Commission
noted that the market was characterized by a three firm oligopoly in which AT&T
demonstrated significant price leadership, they ruled that the evidence was “conflicting

»20 Ty the extent the condition

and inconclusive as to the issue of tacit price coordination.
did exist, however, it would be “a problem generic to the interexchange industry and not
specific to AT&T...[and since] they relate to the industry as a whole, these issues do not
preclude our concluding that AT&T lacks the power to raise residential prices unilaterally
above competitive levels.”!

The impact of rate deregulation also cannot be predicted ex-ante. While complete

pricing flexibility enables the carrier to compete more effectively, it likewise bestows

' AT&T filed its petition on Sept. 22, 1993: See Motion for Reclassification of American Telephone and
Telegraph Company as a Non-Dominant Carrier, CC Dkt. No. 79-252. The petition was finally granted on
Oct. 13, 1995: See Motion of AT&T Corp. to be Reclassified as a Non-Dominant Carrier, CC Dkt. No. 95-
427. AT&T’s petition to be reclassified as a non-dominant carrier in the international long-distance market
was deferred to a later date.

% See Oct. 13, 1995 Motion.

20



upon the carrier an ability to retaliate against deviations from joint profit maximizing
behavior.”? The results in this paper suggest that rate deregulation discouraged AT&T
from behaving in a more competitive manner. Thus, the FCC’s reclassification of AT&T
as a “nondominant” carrier explains a portion of the recent increase in MTS rates and the

restoration of an appreciable amount of market power.

2.3 A Model of Firm Demand and Conduct

First, I describe a static oligopoly model and its specification under two
assumptions of marginal cost: (1) complete cost information (i.e., marginal cost is
observed by the econometrician), and (2) incomplete cost information (i.e., one or more
components of marginal cost are not observed by the econometrician). I conclude the
section by formulating a hypothesis test to determine the marginal cost specification that
best fits the data.

Consider a set of two firms (i = /,2) each of which supply their service at prices P;

and choose outputs Q; to maximize their profits IT;,

ni=Pi(inQv[’yiv5i)Qi_Cl(Qi’Zi’Fisri) fori+j
where, Pj(.) = Firm i’s inverse demand function;
Y; = Vector of exogenous firm i specific demand shift variables;
I = Unknown parameters of firm i’s inverse demand function;

Ci(e) = Firm i’s total cost function;
Zj = Vector of exogenous firm i specific cost shift variables;

' Ibid. In other words, the FCC passed on addressing a regulatory solution to the collective market power
E)ossessed by the big three long-distance carriers.

? Specifically, cartel stability is facilitated by a member’s ability to inflict discomfort upon those that
deviate from the collusive agreement. Accordingly, deregulation may have enhanced the efficacy of
AT&T’s punishment strategies and thus reduced the expected payoff to shirking the cartel agreement.
Under this scenario we would expect to observe an increase (or at least not a decrease) in AT&T'’s price.
See Jacquemin and Slade (1989) and references therein.
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Fi = Vector of firm i’s fixed production costs; and
[ = Unknown parameters of firm i’s cost function.

The first order condition for firm i with respect to Q; is

drl oP, : d
topag P O, % (2.1-a)
dg; Q, 09, 0Q;
or,
oP, oP, aC
P==Q =0, =4+ (2.1-b)

o9, o0, " oY,
where, in equation (2.1-a) (P, +Q, 0P, [2Q; +Q, oP, [0Q, ,2.,) represent firm i’s perceived
marginal revenue, while the final term (6C, /00, ) is firm i’s marginal cost; equation (2.1-

b) is firm i’s “supply relation.” The term A; is a parameter that measures the

competitiveness of firm i’s conduct and is defined as 89, /aQ, .

In the analysis that follows the carriers are aggregated into two groups, where
subscript / represents the “dominant” common carrier AT&T, and subscript 2 represents
the “nondominant” or other common carriers (OCCs). There are several justifications
for aggregating AT&T’s rivals into a single category. First, for much of the post-
divestiture period there has been asymmetric regulation in the long-distance market.
Specifically, AT&T has been subject to rate regulation while the OCCs have been rate
deregulated. Second, while the OCCs are quite large in number, they are predominantly
characterized by two firms with similar capacity and revenue market shares: Sprint and

MCIL.? Third, there appears to be significant uniformity in the cost functions of the

B Average Capacity Market Share (ACMS): Between 1985-90 MCI and Sprint's ACMS were 22% and
25%, respectively, and comprised 77% of the OCC ACMS. Between 1991-96 MCI and Sprint’s ACMS
were 23% and 21%, respectively, and comprised 76% of the OCC ACMS. Average Revenue Market Share
(ARMS): Between 1985-90 MCI and Sprint’s ARMS were 10% and 7%, respectively, and comprised 71%
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OCCs. Specifically, access fees are regulated by the FCC. Thus, while there is variation
based on the quality of access (equal vs. non-equal), within a particular category the fee is
uniform across carriers. In addition, non-executive labor is highly unionized in the
telecommunications industry and there is little variation in the union influenced wage
across carriers.

In the standard empirical application of an NEIO model the firms’ supply
relations and demand functions are estimated simultaneously. To accomplish this end a
functional form is specified for each firm’s inverse demand and marginal cost functions.
In addition, to capture the impact of regulatory change on firm conduct a function is
specified indicating the possible determinants of conduct.

[ begin with specification of the market conduct equation. In the empirical
literature estimates of conduct, such as 2, in equation (2.1-b), are used to describe
equilibrium behavior consistent with a particular theory of oligopoly. For example,

L= OP/00
"7 0P /0Q,

for ij=1,2 and i implies conduct approaching perfect competition;24 A]
> 0 and A = 0 suggests that firm / is the Stackelberg leader; 17 = A2 = 0 is consistent

with Cournot behavior; non-competitive behavior is identified when 1; 42 > 0; and joint

profit maximization is achieved when 4] = A2 = 1. In the studies by Ward and Kahai, et.
al. the conduct parameters are restricted to predetermined values and assumed time

invariant. In particular, Ward restricts market conduct to be consistent with Cournot

of the OCC ARMS. Between 1991-96 MCI and Sprint’'s ARMS were 16% and 9%, respectively, and
comprised 65% of the OCC ARMS.

* Notice if Q; and Qj are perfect substitutes (9P /0Q; = OP;/0Q; = 0) the numerator and denominator of the
expression are zero and the quotient is undefined.
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behavior and assumes the conduct parameters are constant across carriers and over time:
Ajt =0 for all i and . Kabhai, et. al. allow conduct to vary across firms, where the OCCs
are restricted to being price takers while AT&T is the price maker, and assume the
relationship is time invariant: A7; > -1 and A); =-1 for all «. In this paper I expand upon
this research by allowing market conduct to vary both across firms i and over time ¢. As
specified below, the model nests a variety of oligopoly models, including those examined
by Ward and Kabhai, et.al. In particular, I differentiate between AT&T and OCC market
conduct and examine the changes in the two groups’ conduct that result from regulatory
change. This approach is similar to Spiller and Favaro (1984), Gelfand and Spiller
(1987), and Rubinovitz (1993). The former two papers analyze the market conduct of a
group of “large” and “small” Uruguayan banks and determine the change in conduct
following entry deregulation. The latter paper examines the change in market conduct of
(franchise) monopoly cable TV carriers following rate deregulation.

The linear approximation of firm i’s market conduct is specified as

A; = Ay + A, EA+ A, PC + A, DEREG (2.2)

where, EA equals the percentage of LEC access lines converted to equal access; PC and
DEREG are dummy variables equal to one if AT&T is subject to price-cap regulation or
rate deregulation, respectively, and zero otherwise; 4;¢is firm i’s (baseline) market

conduct parameter; 4;; is the change in firm i’s market conduct parameter attributable to

the development of equal access; and ;2 and 4;3 measure the change in firm i’s market
conduct parameter attributed to the implementation of price-cap regulation and rate

deregulation, respectively. Notice that this equation nests the cases where E4, PC, and
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DEREG have no effect on the firms’ market conduct and, therefore, allows for time
invariant conduct. Another possible outcome is 47 = 4 and, thus, the specification also
nests the case that market conduct is identical across firms.

Next, I specify the functional forms imposed on the inverse demand and marginal
cost functions. A log-linear function is assumed for both and specified as follows:

Inverse demand

In [:’, = 5,’0 +6i| In Q,' +5i2 ln Ql +5i3 'n LOCAL+5,4 In PHONE
| (2.3)
+6;s (In PHONE)2 +38;, In INCOME + 67 InQEA; + §gTIME + ¢,

The six exogenous demand shift variables are defined as follows: InLOCAL is the
natural log of the real consumer price index (CPI) for local telephone service. This
variable is included to control for the hypothesized complementary relationship of local
to long-distance service.”> Therefore, a negative estimated coefficient is expected on
InLOCAL. InPHONE is the natural log of the number of U.S. households that subscribe
to local telephone service, and (lnPHONE)2 is INnPHONE squared. A nonlinear
(quadratic) relationship between InPHONE and InP; is allowed due to the network
characteristics of telecommunications demand: a doubling of subscribers is likely to more
than double demand. InJNCOME is the natural log of real personal disposable income.
An increase in real income should increase the demand for long-distance service. InQFA4;
is the natural log of the percentage of carrier i’s minutes of interstate long-distance

telephone service that are equal access minutes. Notice that this variable is only pertinent

 For an empirical analysis of the complementary relationship between local and long-distance service see
Hausman, Tardiff, and Belinfante (1993). This hypothesized relationship is also made (and confirmed) in
Ward and Kahai, et. al.
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Variable

Table 2:

Variable Names, Definitions, and Descriptive Statistics

Definition

Mean

Standard
Deviation

Source

InP;

Natural log of carrier i’s real tariff price for a
daytime, 100 mile, 10 minute interstate
Message Toll Service (MTS) telephone call.’

ATT = 0.648

OCC =0.635

0.219

0.212

InQ;

Natural log of carrier i’s switched access
minutes for interstate long-distance telephone
service (in billions).

ATT = 3.849

OCC =3.185

0.219

0.623

0i/Qj

Carrier i’s switched access minutes divided by
Carrier j’s switched access minutes.

ATT =2.126

OCC =0.554

1.017

0.193

InLOCAL

Natural log of the real consumer price index
(CPI) for local telephone service
(1982-84=100)."

4.74

0.060

InPHONE

Natural log of the number of U.S. households
subscribing to local telephone service
(in millions).

(InPHONE)*

InPHONE » InPHONE

InINCOME

Natural log of real per capita personal
disposable income.

InQFA)

Natural log of the percentage of OCC interstate
switched minutes that are equal access minutes.

TIME

Linear time trend included to control for
unobserved changes in demand.

23

inACCESS;

Natural log of carrier /’s real average access fee
for a 10 minute telephone call.

ATT=-046

OCC =-0.98

Sources: (a) FCC, Industry Analysis Division, Reference Book: Rates, Indexes, and Household Expenditure for
Telephone Services (March 1997); (b) FCC, Industry Analysis Division, Trends in Telephone Service (March
1997); and (c) Department of Commerce, Bureau of Economic Analysis. Data are available from their webpage at
http://www.bea.doc.gov.
* MTS is a switched service (i.e., originates and terminates on a LEC's local network), used primarily by small
businesses and households. The real MTS price is calculated by deflating the nominal price with the consumer

price index for all goods and services (i.e., the implicit price deflator).
* Real price are calculated by deflating nominal prices with the implicit price deflator.

" Access fees are charged on a per minute basis and consist of four components: (1) an originating carrier
common line fee; (2) a terminating carricr common line fee; (3) a traffic sensitive fee; and (4) a non-traffic
sensitive fee. The real access fee is calculated by deflating the nominal price with the implicit price deflator.
AT&T’s real per minute access fee is based on the fee for equal access. OCCs’ real per minute access fee is
calculated as follows: [%EA x EAFee] + [(1-%EA) x EAFee x (1-%Discount)], where %EA is the percentage of
OCC equal access minutes, EA4Fee is the equal access fee, and %Discount is the percentage reduction in access fee
for non-equal access (45%).
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to the OCCs’ demand function since all of AT&T’s interstate services were offered on an

equal access basis.”® Given the superior quality of equal access service, the hypothesis is

that there is a positive correlation between InQEA) and InP) (5,,>0). TIME is a linear
time trend included to control for unobserved changes in demand, such as an increase or
decrease in the price of facsimile machines, data processing equipment, etc. No
hypothesis is formulated on the coefficient estimate on TIME.

The assumption of a Cobb-Douglas inverse demand function is consistent with
other empirical studies of the interLATA market.”” This assumption produces the

following partial derivatives with respect to Q; and Q;:

oP, P,

— =6, [_’) ; and

0Q; 9

aP’ = 6/2 i

0Q, Q,
Marginal cost
Complete information: In MC, = T, In ACCESS, +¢,; (2.4-a)
Incomplete information: InMC,=y,, + ¥,InACCESS,; + ¢, (2.4-b)

Inclusion of an intercept parameter (;() in equation (2.4-b) controls for changes
in the unobserved components of marginal cost. Thus, the exclusion of an intercept in

(2.4-a) presumes marginal cost is comprised of a single component: ACCESS;. The

% The implementation and conversion to equal access technology was a fundamental requirement of the
divestiture. Thus, the development of equal access services among the OCCs is deemed an exogenous
variable dictated by FCC regulation.

*7 See Ward (1995), Gatto, Kelejian, and Stephan (1988), and Gatto, et. al. (1988). The choice of a log-
linear demand function was supported by results from MacKinnon, White, and Davidson’s (1983) P test.
While a linear specification is rejected for both AT&T and the OCCs inverse demand, the log-linear
specification is not rejected for either group (See Appendix 2A).
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assumption that marginal cost is independent of the carrier’s output appears reasonable
given the characteristics of fiber optic transmission technology and the significant excess
capacity that the facility-based carriers possess. The assumption of a log-linear
functional form is consistent with other empirical studies of the long-distance market.”®

The exogenous cost shift variable InACCESS; is the natural log of the firm i
specific average real price paid to a LEC for a 10 minute telephone call. Access to the
local exchange network is the predominant input required for the production of long-
distance service. Therefore, we would expect an increase in the price of this input to have
a positive impact on the market price.

To derive the supply relation assuming complete cost information, substitute into
equation (2.1-b) the determinants of market conduct as specified in equation (2.2), the
partial derivatives derived from the inverse demand equation (2.3) and the marginal cost
equation (2.4-a). Taking the natural log of both sides of the equation produces the

following:

InP, =-In|1+6; +4,00,, g—+/‘L,,5,2 2 EA+A,,0,, &PC+,1,3§,2 &DEREG

o Q, 9, 9, (2.5)
+T, In ACCESS, +¢,,
Equation (2.5) can be simplified if one realizes that a linear approximation of the

function y = In(1 + x) = x, for the small values of x.® Therefore, firm i’s supply relation

can be rewritten as follows:

 See Ward (1995).

29 «y» is calculated as the market conduct function 4;, as specified in equation (2.2), interacted with 0iQj
and Jj2. Estimates of x, as reported in section V, are the following: x, =—0.10; x, =0.04. A non-linear
regression is performed on equation (2.5) and the results are reported in appendix 2B. The magnitude of

the coefficient estimates is different but the results are unchanged. Given the simplified interpretation and
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In Pl = —(Sn —/1,0612 %-/1”5,2 &EA—A,QJ,Z gi—l)c_}»man 'Q'L‘DEREG

J % Q; Q; (2.6)
+T,, In ACCESS, +¢,,

Derivation of the supply relation assuming incomplete cost information is
identical to the derivation of equation (2.6) except the marginal cost function is specified
according to equation (2.4-b); that is, the intercept term is redefined as — &;; + ;¢ instead
of — &;1, where the parameter y;( represents impact on firm i’s price from changes in the
unobserved components of its marginal costs. Therefore, the two hypothesis are the
following:

Hy: Intercept = - 6;; [Specification (2.4-a)]

H,: Intercept > - &;; [Specification (2.4-b)]
Specifically, the alternative hypothesis (H,) is that the intercept equal — &;; + .
However, since y;¢ is unobserved the inequality condition is sufficient to reject H, To
determine if specification (2.4-a) holds I perform a test of the linear restriction that the
intercept in equation (2.6) equals -4, , where &, is the coefficient estimate derived from
a regression of the inverse demand equation (2.3).30

The model consists of a system of four time series equations: two equations for
the two firms, for each time period. The inverse demand equations (2.3) and the supply

relations (2.6) represent the estimating specifications.

analysis of the linear model, the results reported in the body of the paper are from the linear regression of
equation (2.6).

% The test utilizes the system covariance matrix, thus, requiring estimation of the demand and supply
equations simultaneously as a system.
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2.4 The Empirical Results

The data used are 45 quarterly observations covering the time period 1985:4 to
1996:4. Given that output and price are determined simultaneously, estimation of the
inverse demand functions and supply relations with ordinary least squares would produce
inconsistent and biased coefficient estimates. Accordingly, this paper utilizes a two-stage
least squares regression procedure. The inverse demand equations contain two
endogenous right hand side variables, InQ; and InQ). The observed exogenous cost shift
variables InACCESS | and InACCESS) are used as instruments to identify equations (2.3)
and provide consistent estimates of the parameters . Likewise, the endogenous right
hand side variable in the supply relation Q;/Qj requires the exogenous demand shift
variables be used as instruments to identify the supply relations and provide consistent
estimates of the parameters A’

The inverse demand results are listed in Table 3. The second and third columns
list the coefficient estimates from AT&T and the OCCs’ inverse demand functions,
respectively. Inverting the coefficient on InQ; provides an estimate of the carriers’ own
price elasticities of demand equal to -1.86 for AT&T and -2.61 for the OCCs. In

comparison to previous research on demand for interstate long-distance service, the

*' This identification procedure is somewhat atypical for two reasons. First, instead of considering the
correlation between the instruments and outputs Q; and 0, it examines the correlation between the
instruments and the ratio of firm i and j’s output (Q;/Q)j). Second, the instruments are interacted with the
exogenous variables E4, PC and DEREG. See Appendix 2C for the first stage regression results of the
four endogenous variables Q7/0Q2, 02/Qj, InQy, and InQ).
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Table 3:
Two-Stage Least Squares Estimates:
Inverse Demand Functions

Carrier = AT&T ocCcC
Dependent Variable = InP, InP,
CoefTicient Coefficient
Independent Variable (Standard Error) (Standard Error)
INTERCEPT 237.52 1365.05
(26.39) (284.52)
InQ; -0.538" -0.383"
(0.173) 0.212)
InQ; ~0.183" ~0.168"
(0.093) (0.075)
TIME 0.014" 0.041"
(0.004) (0.006)
InINCOME 0.130 0.342
0.517) (0.480)
InLOCAL -0.158" -0.191
(0.054) (0.158)
InPHONE -572.01" -607.71""
(130.06) (127.66)
(InPHONE)? 63.758" 67.56"
(14.625) (14.37)
InQEA 0.099°
(0.059)
Observations 45 45
F-statistic 145.99 138.5
R-Squared 0.9651 0.9760
Adjusted R-Squared 0.9584 0.9696
Durbin-Watson 1.201 1.398
Instruments: InACCESS InACCESS
INACCESS INACCESS

:.Significant at the 10 % level
Significant at the 5 % level.
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estimates are on the low side but still reasonable.’? The estimated coefficients on the

remaining independent variables in the demand equation are their expected signs, and

most of them are significant. The coefficients on rival output, 672 and &7, are — 0.18
and — 0.17, respectively. Given that the numbers are negative and not equal to the
coefficient on InQ; indicates that rival output is an imperfect substitute for own output.33
The coefficients on T/ME are 0.14 for AT&T and 0.04 for the OCCs, suggesting that
unobserved changes in the market, such as increases or decreases in the prices of terminal
equipment have had a positive impact on long-distance demand. The coefficient on
InLOCAL is -0.16 for AT&T and - 0.19 for the OCCs. This confirms the hypothesis that
local service is a complement to long-distance service. The coefficient on InPHONE is —
572.01 for AT&T and —607.71 for the OCCs. Likewise, the coefficient on (lnPHONE')2
is 63.76 for AT&T and 67.56 for the OCCs. This suggests a nonlinear relationship
between subscribership and long-distance demand. The hypothesis of a positive
relationship between subscribership and demand for long-distance service is confirmed
by examining the first derivative at the sample means of InPHONE, PHONE, and P;:

oP j/OPHONE = 0.05 and &P2/0PHONE =0.01.** Finally, the positive and significant

coefficient on InQEA of 0.10 indicates that the development of equal access service

2 Ward (1995) estimates a lower bound own price elasticity of demand of 2.02 for AT&T and 3.04 for the
OCCs. Taking these lower bounds as observations (rather than estimates), I am unable to reject the

1 1 .
hypothesis that §7 7 = —— (t-statistic = 0.34) and 627 = —— (t-statistic = 0.56).
ypothesis that d; 2'02( ) 21 3_04( )

** The t-statistics for the hypothesis that the coefficients InQ;; and InQ > are identical is 2.89 . Likewise,
the t-statistic for the hypothesis that the coefficient on InQ2; and InQ7 are identical is 2.46.

3 oP/OPHONE = 8,5 # (Pi/PHONE) + 8ig * 2 » (INPHONE) * (P;/PHONE)
P 1/6PHONE =-572.0 * (0.022) + 63.8 * 2 * 4.499 * (0.022) = 0.05
OP2/0PHONE = -607.7 # (0.021) + 67.6 % 2 * 4.499 * (0.021) = 0.01
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among the OCCs had a positive impact on the demand for their interstate services.*

Table 4 presents the results from estimation of the supply relations. The second
and third columns list the coefficient estimates from AT&T and the OCCs’ supply
relation equations, respectively. The exogenous marginal cost shift variable InACCESS;
has a positive and significant impact in both equations. The coefficient estimate of 0.83
and 0.67 on InACCESS; for AT&T and the OCCs support the hypothesis that decreases in
access fees cause significant decreases in the market price. While it might appear that
reductions in access fees are being completely passed through to customers in price
reductions (i.e., I';; = 1) the t-statistic for the hypothesis that I';; = 1 is 2.33 and for the
hypothesis I';, = 1 is 4.02.

The coefficients of primary interest in this study are those on Q;/0;, (Qi/Qj)EA,
(Qi/Q)PC, and (Qi/Qj)DEREG. Notice that the estimated magnitude of the impact of
price-caps on the carriers’ MTS rates is quite small (- 0.002 for AT&T and — 0.06 for the
OCCs) and statistically insignificant. Therefore, it appears that the change in FCC policy
from rate-of-return to price-cap regulation did not have a structural impact and as a result
market conduct was undisturbed. The estimated effect of a decline in a carrier’s relative
market share on its rates is positive (0.15 for AT&T and 1.07 for the OCCs) and
significant. The coefficient estimate on (Q;/Q;)EA is negative (- 0.19 for AT&T and -

1.40 for the OCCs) and significant. These estimates indicates that the development of

3% The F-statistic for the hypothesis that InPHONE and (InPHONEY)’ are jointly significant is 3.37 for
AT&T and 4.19 for the OCCs.

% Recall, AT&T’s service was offered on a 1+ basis throughout the sample period, thus, INnQEA | is
excluded from AT&T’s firm specific inverse demand function. The impact of equal access service on
AT&T’s demand is captured indirectly through the coefficient on InQ).
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Table 4:
Two-Stage Least Squares Estimates:
Supply Relations

Carrier = AT&T ocCcC
Dependent Variable = InP, InP,
Coefficient Coefficient
Independent Variable (Standard Error) (Standard Error)

INTERCEPT 0.529 0974
(0.093) (0.133)
0i/Q; 0.153" 1.o71°
(0.021) (0.576)

(Qi/Q)EA -0.192" -1.397"
(0.038) (0.706)
(Q,'/Qj)PC -0.002 -0.059
(0.012) (0.052)
(Qi/Q))DEREG 0.059" 0.105"
(0.021) (0.026)
INACCESS; 0.834" 0.674"
(0.071) (0.081)

Observations 45 45

F-statistic 582.8 430.96
R-Squared 0.9831 0.9773
Adjusted R-Squared 0.9814 0.9751
Instruments: TIME TIME

InLOCAL InLOCAL

InPHONE InPHONE

(InPHONE) (InPHONE)!

" Significant at the 10 % level
’ Signifcant at the 5 % level.
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equal access did affect the carriers’ market conduct. A 10 percent increase in the number
of local lines providing equal access is predicted to have a 3.5 percent reduction in
AT&T’s rates and 6.6 percent reduction in the OCCs rates.”’ F inally, the coefficient
estimate on (Qi/Qj)DEREG is positive (0.06 for AT&T and 0.11 for the OCCs) and
significant. This is an interesting result that directly conflicts with the FCC’s argument
that AT&T no longer possesses significant market power. It appears that rate
deregulation affects the carriers’ market conduct by enabling them to exercise more
effectively their market power. Evaluated at the mean of the relative market shares since
rate deregulation was implemented, the estimated impact of this policy is a 7 percent
increase in AT&T’s rates and a 9 percent increase in the OCCs’ rates.

These eight coefficient estimates (as reported in Table 4), along with the estimates
of &1 and &;) (as reported in Table 3), are used to estimate the conduct parameters and
market power. The conduct parameter estimates, evaluated at the mean of £4 and

assuming PC, DEREG = 1, are the following:

j’l =Iil0 +Ii”EA+i,2PC+Ii|3DEREG
=(0.15/0.18)-(0.19/0.18)0.85)- (0.002/0.18)+ (0.06/0.18) .7
=0.256
iz = /izo +j‘2|EA+j’22 PC+i23DEREG
=(1.07/0.17)-(1.40/0.17)0.85)-(0.06/0.17)+(0.11/0.17) (2.8)
=-0.419
37 %AP, [%AEA = 2;15;2 x Qi/Qj x EA

%AP, |%AEA =-0.19 x 2.13 x 0.85 = .34
%AP, |%AEA =-1.40 x 0.55 x 0.85 = .65
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where the standard error for 4, is 0.056 and for 4, is 0.086.*® Notice that, from a purely
computational standpoint, the estimates can easily lie outside the parameter bounds of
perfect competition (A; = -1) and collusion (A; = 1). The apparent reasonableness of the
parameter estimates provides some confidence in the methods used. The economic
interpretation suggest that the OCCs behave in a significantly more competitive manner
than AT&T (4,> 4, ).* Given the dramatic shift away from AT&T in output market
share during the sample period this result has some intuitive appeal. However, the results
fail to corroborate any of the predominant theories of market conduct. Joint hypothesis
tests performed on the conduct parameters rejected all of the predominant theoretical
models: perfect competition (1;=-67101/81202 and A12=-62102/621Q]), constant
conjectures (4j=4 2).40 Stackelberg (47 > 0 and A = 0), and perfect collusion (1] = A7 =
1).

A second, and closely related, method by which to examine the degree of
competition in the long-distance market is to calculate the carriers’ Lerner indices (£;).
The estimates are derived from supply relation equation (2.1-b) after substituting in the

partial derivatives (w.r.t. Q;) of the inverse demand equation (2.3):

1

38 Calculation of the standard errors requires estimation of the demand and supply equations as a system.
From this an estimate of the system covariance matrix is produced, and in conjunction with the Delta
method, the standard errors are derived. See Greene (1993), p.297 for a description of the Delta method.

3° The F-statistic of 8.70 rejects the hypothesis that /i, = iz .
% See Bowley (1924). Note that Cournot model is a special case of the constant conjectures model.
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where, &, and §,, are the 2SLS estimates, 4, is derived from equations (2.7) and (2.8),

and [—Q—‘-] is the mean of firm i’s relative market share over the entire sample. Imposing
J

these estimates produces the following Lerner indices:
2 =0.538 +(0.183)(0.26)(2.1)
=0.64
2, =0.383 + (0.168)(— 0.42)(0.55)
=0.34
where the standard error for 4, is 0.122 and for 4, is 0.064."'
The final result to report is that from the hypothesis test of the marginal cost
specifications. Recall the two hypothesis are the following:

H,: Intercept = -5, (complete cost information)

H,: Intercept > -4, (incomplete cost information)

While the null hypothesis cannot be rejected for AT&T’s supply relation (t-
statistic = 0.1), it is rejected for the OCC supply relation (t-statistic = 2.41). This
suggests that AT&T’s marginal cost is accurately specified according to equation (2.4-a),
while measurement of OCC marginal cost is more complex and involves additional
components not observed by the econometrician. The intercept parameter estimate in the
OCC supply relation exceeds -5, (0.974>0.383) suggesting that the net effect of the

unobserved marginal costs components is positive. I provide two possible explanations

*! Calculation of the standard errors for .2, and £, follow the same procedure as that for i, and iz
described in footnote 38.
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for this outcome. First, aggregation of the OCCs’ supply relations into a single equation
may be inappropriate. However, this argument is diminished by the apparent uniformity
of marginal costs across carriers. For example, access fees are regulated by the FCC and
variation is primarily attributed to the type of access. Equal and non-equal access fees are
controlled for in calculating InACCESS). In addition, non-executive labor is highly
unionized in the telecommunications industry and there is little variation in the union
influenced wage across carriers.

A second possible explanation is more compelling and it is the “learning-by-
doing” cost savings that accrue in complex network industries such as long-distance
telecommunications. Constructing a long-distance network from scratch, the acquisition
of marketing expertise,42 upgrading consumers to equal access service, and the
knowledge that is acquired from these experiences may have introduced an additional
component to OCC marginal cost that is not sufficiently captured in InACCESS).

To acquire some perspective on the implications of these estimates of market
power it is useful to make comparisons with other estimates of £ in the long-distance
telecommunications market, as well as similar estimates for other industries. The top
panel in Table 5 includes the results from a variety of empirical studies of market power
as surveyed in Bresnahan (1989). The bottom panel includes the results from Ward
(1995), MacAvoy (1995), Kahai, et. al. (1996) and Knittel (1997). The average market
power index reported in Bresnahan is 0.30. The estimate derived in this paper for

AT&T’s market power (0.64) clearly falls toward the high end of Bresnahan’s reported

*2 Recent evidence on Qwest's controversial marketing alliance with U.S. West and Ameritech suggests
that customer acquisition is a formidable task for new entrants. See Keller (1998).
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Table §:
Empirical Estimates of Market Power

Author Industry V4
Bresnahan’s
Lopez (1984) Food processing 0.504
Roberts (1984) Coffee roasting 0.055/0.025%
Appelbaum (1982) Rubber 0.049°
Appelbaum (1982) Textile 0.072°
Appelbaum (1982) Electrical machinery 0.198°
Appelbaum (1982) Tobacco 0.648°
Porter (1983) Railroads 0.40°
Slade (1987) Retail gasoline 0.10
Bresnahan (1981) Automobiles (1970s) 0.1/0.34°
Suslow (1986) Aluminum (interwar) 0.59
Spiller-Favaro Banks “before™ 0.88/0.21°
Spiller-Favaro Banks “after”* 0.40/0.16"
Ward (1995) Long-distance telephone 0.16/0.07°
Kahai, et. al. (1996)  Long-distance telephone 0.13" .
MacAvoy (1995) Long-distance telephone 0.62/0.61'
Knittel (1997) Long-distance telephone 0.65

*Largest and second largest firm, respectively.

® When cartel was succeeding: 0 in reversionary periods.

¢ At sample midpoint.

I Varies by type of car; larger in standard, luxury segment.
¢ Uruguayan banks before and after entry deregulation.

f Large firms/small firms.

E Interstate regional data. AT&T and OCCs respectively.
" Based on AT&T’s output market share.

' AT&T and OCCs, respectively.

 Weighted average based on AT&T, MCI, and Sprint.
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indices, while the estimate derived for the OCCs’ market power (0.34) is approximately
equal to the average. Given that the industries surveyed in Bresnahan (1989) are likely

biased towards those where the researcher expected to find market power, this suggests

that AT&T and, to a lesser extent, the OCCs possess substantial market power.

Second, as indicated in the bottom panel of Table 5, there is significant variation
in AT&T and the OCCs’ estimated Lerner indices. The explanation, argued in this paper,
is that these results are the product of the authors’ overly restrictive assumptions. Recall,
Ward sets the carriers’ conduct parameters equal to zero and assumes they are time
invariant. Kahai, et. al. also assume a time invariant market conduct and restrict AT&T’s
rivals to be a competitive “fringe” subject to a residual demand that is dictated by AT&T.
Finally, MacAvoy and Kanittel derive their estimates assuming marginal cost is accurately
measured from accounting data.

This paper overcomes these shortcomings by invoking a model that is sufficiently
general. First, unlike Ward and Kahai, et. al., the model does not restrict AT&T’s market
conduct to a particular value but allows it to vary over the sample period subject to
hypothesized regulatory induced changes in the market structure. This specification nests
the cases where there is no structural change and no variation in conduct across carriers.
However, this paper discovers that market conduct did indeed vary over time and that the
behavior of AT&T was distinct from that of the OCCs. Second, unlike MacAvoy and
Knittel, the model does not impose a particular specification of marginal cost but nests
both the complete and incomplete cost information specifications and tests which
specification best fits the data. The results indicate that AT&T’s supply relation is not

sensitive to either specification, while the OCC’s supply relation is indeed sensitive to the

40



specifications and is mismeasured under the specification imposed by MacAvoy and

Knittel.*

2.5 Conclusion

The FCC’s post-divestiture (de)regulatory policy has produced significant gains to
consumers in the form of lower prices. The primary determinants of MTS price decreases
were the development of equal access and the dramatic reductions in access fees. The
first results from a change in the carrier’s cost structure and the second from eliminating
an important barrier to entry, namely the technical ability to offer a service of comparable
quality to the incumbent’s service (1+ service).

An important discovery of this paper is that rate deregulation, in particular the
1989 implementation of price-caps and the 1995 reclassification of AT&T as
“nondominant”, were not responsible for any of the decline in MTS rates. AT&T and the
OCCs’ MTS rates and Lerner indices of market power actually increased as a result of
this rate deregulatory policy. And the carriers’ estimated 66 and 31 percent price
markups significantly exceeds that which one would expect to find from firms in a
competitive market.

One would hope that the success of the FCC’s equal access mandate, coupled with
the ill effects of rate deregulation, serves as an example to state and federal regulators in

their efforts to deregulate the local telephone market. The current controversy involves

** OCC marginal cost is underestimated and consequently OCC market power is overestimated.
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the FCC’s proposed rules in implementing the 1996 Telecommunications Act.** Those in
opposition to these rules argue that they are too complex and impose regulatory
restrictions which have an asymmetric impact on one class or mode of competitors.*’
While this argument would seem to have merit in the abstract, is it valid based on
our past experience in the long-distance telephone market? The development of
competition in the long-distance market has taken well over a decade and has been
assisted by a regulatory environment that has promoted competitive interaction by
removing specific structural impediments. Were it not for the mandatory deployment of
equal access technology following the AT&T divestiture it is likely that the long-distance
market would not be performing as well as it is. However, the FCC’s equal access
mandate clearly had an asymmetric impact on one class or mode of competitors. In
contrast, FCC policies that removed regulatory asymmetries, such as rate deregulation of
AT&T’s domestic services, enabled AT&T to exercise better its market power and
resulted in a 7 percent increase in the carrier’s MTS rates. According to my analysis of
the long-distance deregulatory experience, to encourage competitive interaction among
the carriers participating in the market (“incumbent” LECs and “competitive” LECs) and
provide incentives for new entry, we need an evolving regulatory policy that addresses

structural imperfections, while constraining the market power of the dominant carrier.

* The 1996 Telecommunications Act was approved February 8, 1996 as P.L. 104-104, 1996 (S. 652). The
FCC’s rules for implementing competition in the local telephone market were issued August 8, 1996 — see
First Report and Order, In the Matter of Implementation of the Local Competition Provisions in the
Telecommunications Act of 1996 (CC Docket No. 96-98).

 See Harris and Kraft (1997).
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Appendix 2A

Residual Demand Specification

The Pg test, as developed by MacKinnon, et. al. (1983), can be used to test a linear
versus log-linear model specification. Let the two competing models be denoted
Linear Model: Pi=Bo+ B Qi+PB2Q;+B;5Y; +ey; and

Log-Linear Model:  InP; = §; + 3, InQ; + §, InQ; + 35 InY; + g

Linear Specification Test
Hop: Pi=Bo+B Qi+ B2 Qi +B5 Y +ey
H]I lnPi = 80 + 8] ani + 82 anj + 83 lnYi + €4i

Log-Linear Specification Test
Hol lnP, = 80 + 8] ani + 82 anj + 83 lnYi + €4i
Hi: Pi=Bo+B Qi+B,Q+B5Y; +gy

Now let b(linear) and d(log-linear) be the two linear least squares estimates of the
parameters vectors. The Pg test for H, as an alternative to Hj is carried out by testing the
significance of the coefficient a in the following models:

Linear Specification Test Log-Linear Specification Test

y=xB+a[lny —In(x’b)] +¢ Iny=In(x)y + o [(5)-e"™

]+e.

The second term is the difference between predictions of y obtained directly from the H,
specification (i.e. y ) and the log/exponential of the prediction from the H,, specification.
The t-statistics presented in Table 6 indicate that the log-linear model cannot be rejected

in favor of the linear model (t-statistics 0.660 and 0.964). However, the linear model can

be rejected in favor of the log-linear model (t-statistics 1.981 and 2.289).
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Table 6:
Estimates of a

Estimate Standard Error t-statistic
Linear Test:
AT&T Inverse -1.721 0.869 1.981
Demand
OCC Inverse - 1.406 0.614 2.289
Demand
Log-Linear
Test:
AT&T Inverse 0.143 0.217 0.660
Demand
OCC Inverse 0.201 0.209 0.964
Demand

44




Appendix 2B

Nonlinear Regression Results

To examine the appropriateness of the linear approximation of firm i’s supply
relation equation (2.6), I examine estimates derived from the nonlinear supply relation
equation (2.5). These results are presented in Table 7 and the derivation of the conduct
parameters and Lerner indices follow.

Four coefficient estimates of X;y8;,, A;;82, A;28;2, and A;38;, reported in Table 7,
and the estimate of J;, reported in Table 3 are used to estimate the conduct parameters.
The parameter estimates are evaluated at the mean of EA = 0.85 and assume PC, DEREG
=1.

A =(0.078/0.18)-(0.095/0.18)0.85)+ (0.0004/0.18)+(0.041/0.18)

(2.7B)
=0.215
i =(0.250/0.17)-(0.501/0.17)0.85) + (0.008/0.17) + (0.057/0.17) (2.8B)
=-0.652

AT&T and the OCCs’ Lemner indices are derived from the supply relation
equation (2.1-b) after substituting in the partial derivatives (w.r.t. Q;) of the inverse

demand equation (2.3):

!

P, -0C, /00, N o)
‘4:' = . ’/ Ql = _5” _612’1/' &

where, &, and §,, are the 2SLS estimates, 4, is derived from equations (2.7B) and

(2.8B) and [%J is the mean of firm i’s relative market share over the entire sample.
J
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Table 7:

Nonlinear Two-Stage Least Squares Estimates:

Supply Relations
Carrier = AT&T 0ocCC
Dependent Variable InP, InP,
Coefficient Coefficient
Independent (Standard Error) (Standard Error)
INTERCEPT 0412 0.613"
(0.050) (0.043)
0ilQ; 0.078" 0.250""
(0.010) (0.051)
(Qi/Q)EA ~0.095"" -0.501"
(0.022) (0.090)
(Qi/Q))PC 0.0004 -0.008
(0.0046) (0.013)
(Qi/Q))DEREG 0.041" 0.057"
(0.020) (0.016)
InACCESS; 0.887" 0.789"
(0.077) (0.085)
Observations 45 45
F-statistic 3746.67 3050.83
R-Squared 0.9989 0.9987
Adjusted R-Squared 0.9987 0.9984
Instruments: TIME TIME
InLOCAL InLOCAL
InPHONE InPHONE
(InPHONE)* (InPHONE)?

 Significant at the 10 % level
** Signifcant at the 5 % level.
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Imposing these estimates produces the following Lerner indices:

24, =0.538+(0.183)(0.215)2.1)
=0.621

4, =0.383+(0.168)(- 0.652)(0.55)
=0.323
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First-Stage Regression Results

Appendix 2C

Table 8:
First-stage Estimates:
Dependent variable InQ;
Carrier = AT&T 0oCC
Dependent Variable InQ, InQ,
Coefficient Coefficient
Independent (Standard Error) (Standard Error)
INTERCEPT 71.199 548.00
(64.106) (205.61)
TIME 0.011°" 0.006
(0.004) (0.014)
InNI[NCOME -0.085 -0.563
(0.524) (0.481)
InLOCAL —0.65" -1.016
(0.310) (0.535)
InPHONE -126.62" ~-239.83"
(56.606) (90.308)
(InPHONE)? 14.070"" 26.909"
(6.355) (9.929)
InQFEA —0.158 0.914""
(0.130) (0.433)
InACCESS, -0.461" 5.062"
(0.178) (1.334)
InACCESS? 0.448 -5.437""
(0.401) (1.347)
Observations 45 45
F-statistic 1213.67 550.89
R-Squared 0.9963 0.9742
Adjusted R-Squared 0.9955 0.9694

" Significant at the 10 % level
" Significant at the 5 % level.
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Table 9:

First-stage Estimates:

Dependent variable Q;/Q,
Carrier = AT&T 0OoCC
Dependent Variable Q,/Q, Q,/Q,
Coefficient Coefficient
Independent (Standard Error) (Standard Error)
INTERCEPT ~510.37 585.06
(450.13) (307.47)
TIME ~.0001 0.039™
(0.010) (0.019)
InINCOME 2.486" -0.438
(1.154) (0.380)
InLOCAL 3.419" —0.667
(1.690) (0.557)
InPHONE 791.66 -258.12°
(415.46) (136.94)
(InPHONE)? ~86.807" 28.769'
(46.691) (15.391)
InQEA -3.127" 0.393
(0.935) (0.308)
InACCESS| ~16.433" 2.113"
(2.840) (0.936)
InACCESS> 17.242" -2.347"
(2.868) (0.945)
Observations 45 45
F-statistic 255.87 144.85
R-Squared 0.9850 0.9739
Adjusted R-Squared 0.9812 0.9671

" Significant at the 10 % level
Significant at the 5 % level.
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Appendix 2D

Ordinary Least Squares Estimates

In this appendix I present the regression results to the following reduced form
equation:
InP, =a,, +a,EA+a;PC+a; DEREG +a,, In ACCESS, +u,
where, EA4 equals the percentage of LEC access lines converted to equal access; PC and
DEREG are dummy variables equal to one if AT&T is subject to price-cap regulation or
rate deregulation, respectively, and zero otherwise; and InACCESS; is the natural log of

carrier i’s real average access fee for a 10 minute telephone call.

Table 10:
Ordinary Least Squares Estimates:
Carrier = AT&T 0OCC
Dependent Variable InP, InP,
Coefficient Coefficient
Independent (Standard Error) (Standard Error)
INTERCEPT 1.113 1.135
(0.076) (0.091)
EA -0.822" -0.414"
(0.092) (0.169)
PC 0.0048 -0.047
(0.022) (0.212)
DEREG 0.054" 0.010"
(0.032) (0.0056)
IndCCESS; 0.760" 0.686
(0.078) (0.096)
Observations 45 45
F-statistic 665.45 461.01
R-Squared 0.9884 0.9834
Adjusted R-Squared 0.9869 0.9812

:Signiﬁcant at the 10 % level
Signifcant at the 5 % level.
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Chapter Three

Regulatory Change and Its Impact on Long-Distance Prices
and Market Power: The Intrastate Market

3.1 Introduction

During the years that have followed the AT&T divestiture, the
telecommunications industry has experienced a regulatory environment with a greater
willingness to implement alternative forms of regulation. In July 1989 the Federal
Communications Commission (FCC) ceased regulating AT&T’s interstate services under
rate-of-return (ROR) regulation and implemented a pricing flexibility (PF) policy — price-
cap regulation.! The subsequent, and most recent, change in the rate regulation of
interstate long-distance services occurred in October 1995, when the FCC accepted
AT&T's request to be reclassified as a "Non-Dominant" common carrier.”*> The outcome
of this apparently innocuous reclassification was the deregulation of domestic rates for

interstate long-distance service.*

! Price-cap regulation was approved in May 1989 and implemented the following July. A description of
standard price-cap regulation is provided in Section II. See Kridel, Sappington, and Weisman (1996) for a
description of the various PF regulatory policies.

? The FCC's post-divestiture policy of regulating long-distance carriers is based on the 1979 Competitive
Carrier rulemaking [77 F.C.C.2d 308 (1979)]. Under Competitive Carrier the FCC concluded that
imposing the regulatory restrictions outlined in Title II of the Communications Act of 1934 on all long-
distance carriers would inhibit, not promote, competition in this market. As a result the FCC established
two categories of carrier: dominant common carrier and non-dominant common carrier. The former,
which consisted of only AT&T, was subject to full FCC rate regulation, requiring a 90 day notice of a tariff
filing. The latter were subject to streamlined FCC rate regulation, requiring a 14 day notice of a tariff
filing.

? While numerous regulatory changes have occurred subsequent to the FCC'’s reclassification of AT&T
(the most publicized being the 1996 Telecommunications Act), no rulemaking or legislation has directly
altered the regulation of interstate long-distance rates.

4 See Motion of AT&T Corp. to be Reclassified as a Non-Dominant Carrier, 11 FCC Rcd 3271, 3288, 926
(1995). The FCC still imposes rate averaging based on time of day, distance and duration. In addition,
price-cap regulation is still maintained in the international telecommunications market.
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Table 12:
Recent Changes in the Regulatory Policy of 36 Multi-LATA
States (GA and WV excluded*), 1991-96

YEAR
REGULATORY
POLICY 1991 1992 1993 1994 1995 1996
ROR Regulation 3 3 1 0 0 0
PF Regulation 21 18 15 13 12 11
Rate Deregulated 12 15 20 23 24 25

* Author was unable to determine the interLATA regulatory policy in GA and WV.

While the decision to implement PF regulation has taken time to develop in the
interstate market, this has not been the case in many of the multi-LATA intrastate
markets.’ In 1988, when the FCC was first considering price-cap regulation, 28 of the 38
multi-LATA states had previously eliminated traditional ROR regulation,® and since then
the intrastate long-distance markets have continued rapidly to reduce and eliminate rate
regulation. For example, by 1991 only three multi-LATA states subjected AT&T to ROR
regulation, and two years later, in 1993, all multi-LATA states had eliminated ROR
regulation. Yet, what is most striking about the contemporary regulatory environment is

the rapid pace at which states have deregulated their long-distance markets. In 1991, 11

5 LATA, short for Local Access and Transport Area, is a geographic entity created at the time of divestiture
as the demarcation boundary for the Regional Bell Operating Companies (RBOCs). Calls which cross the
LATA boundary are referred to as interLATA calls, and must be passed off to a long-distance carrier.
Intrastate interLATA calls are under the regulatory jurisdiction of the state Public Service Commissions
(PSCs). Interstate interLATA calls are regulated at the federal level under the FCC.

® By January 1988, the following 28 states no longer imposed rate-of-return regulation: Alabama, Arizona,
Florida, Georgia, Illinois, Kansas, Louisiana, Maryland, Michigan, Minnesota, Mississippi, Missouri,
Montana, Nebraska, Nevada, New Jersey, New York, North Carolina, Ohio, Oklahoma, Oregon,
Pennsylvania, South Carolina, Tennessee, Texas, Virginia, Washington, and West Virginia.
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states had rate deregulated interLATA services;’ by the end of 1996, the number of
deregulated states had increased to 25 (See Table 12).°

It is the transition from a regulated to deregulated market environment that is
examined in this paper. In particular, I employ annual observations on a panel of multi-
LATA states from 1991-96 and compare the market conduct of the long-distance carriers
in regulated markets to that in deregulated markets. My hypothesis is that elimination of
rate regulation altered the carriers' market conduct, and this change in market conduct
explains the price differences in regulated and deregulated markets. More formally, this

is demonstrated by the following generalization of a monopolist's supply relation:’
P = MC -60P'(Q) (3.1)
where MC is marginal cost, @is the market conduct parameter, and P'(Q) is the slope of

the inverse demand function. The conduct parameter & is interpreted as an index
measuring the competitiveness of firm conduct, where 0 < #< 1. As & moves farther

from 0, market conduct moves farther from that of perfect competition. For example, 8=

%V , where N is the number of symmetric firms in the market, is consistent with Cournot

oligopoly; and 8= 1 is consistent with monopoly."
Two procedures are utilized to test the hypothesis of this paper. The first employs

the complete time-series of panel data (1991-96). The objective is to estimate a market

” The 11 states deregulated as of December 31, 1991 are the following: Arkansas, Idaho, Illinois, lowa,
Minnesota, Nebraska, North Dakota, Oklahoma, Oregon, Virginia, and Washington.

® The 14 states deregulated between 1992-96 are the following: California, Florida, Indiana, Kansas,
Kentucky, Louisiana, Michigan, Missouri, Nevada, New Jersey, Ohio, Pennsylvania, Texas, and
Wisconsin.

® A supply relation is derived from the first-order condition of a firm’s profit function, with respect to the
specified choice variable. In equation (1) the choice variable is assumed to be the firm’s output Q.
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supply relation similar to equation (3.1). To capture the impact of regulatory change on
market conduct I introduce a linear approximation of @ that controls for regulatory

change." However, to derive a consistent estimate of the change in 8 produced by rate
deregulation I introduce three additional variables that may affect market conduct and be
correlated with regulatory change. Thus, the four determinants of market conduct are
defined as follows: (i) a dummy variable for states that are deregulated (1) or regulated
(0); (i7) a market entry variable measuring the number of facility-based long-distance
carriers competing in a state; (iii) a dummy variable for states that elect (1) or appoint (0)
their commissioners; and (iv) a dummy variable for states that have eliminated (1) or
retained (0) entry barriers into the adjacent intraLATA toll market. In particular, a single
entry barrier is examined, that is, the technical ability to offer consumers “equal access”
intraLATA toll service."

The results indicate that, all things constant, deregulation increased the market
conduct parameter (i.e., reduced the "competitiveness" of market behavior), resulting in a
4.6 percent increase in the market price. Among the political environment variables, the
mandatory provision of "equal access" in the intralL ATA toll market had a perverse
impact on the interLATA market, that is, it increased the market conduct parameter,

producing a 5.4 percent increase in the market price. Finally, an increase in the number

' See Bresnahan (1989), p.1018.

" This approach is similar to Spiller and Favaro (1984), Gelfand and Spiller (1987) and Rubinovitz (1993).
"2 As its title suggests, intraLATA ftoll service is a long-distance service (i.e., customers are charged a per
minute fee based on distance, duration, and time of day). Following divestiture the provision of
intraLATA services were typically reserved exclusively to the local telephone company. As time
progressed states permitted entry into the intraLATA toll markets, however, only on a non-equal access
basis. It was not until 1995 that a small number of states permitted entry on an equal access basis.
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Table 13:
A Matrix Description of the Regulatory Experiment Model

GROUP
PERIOD Treatment Control
1 Regulated Deregulated
(1991-92)
2 Deregulated Deregulated
(1995-96)

of facility-based carriers competing in a market also had a positive impact on the market
conduct parameter, resulting in a 7.83 percent increase in the market price.
The second procedure employs four years of the panel data set: 1991-92 and

1995-96. The objective is to reexamine the linear approximation of market conduct

specified in the first procedure, namely, the assumption that &is affected only by rate
deregulation, two political environment variables, and a market entry variable. The
concern is that unobserved factors are partially responsible for the change in market
conduct that results when a state imposes regulatory change. To address this problem I
exploit the regulatory "experiment" conducted by the states between 1991-96. This first
entails disaggregating the cross-section of multi-LATA states into two groups: a
"control" group of states deregulated prior to the sample period; and a "treatment" group
of states deregulated between 1993-94. Next, the years 1993-94 are used to separate four
of the six years into two periods: period one (1991-92) is comprised of a deregulated
control group and a regulated treatment group; and period two (1995-96) is comprised of
a deregulated control group and a deregulated treatment group (see Table 13). Based on

this sample I compare the inter-period change in the treatment and control groups' market
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conduct to uncover and differentiate the influence of rate deregulation from that of
changes in unobserved factors. Notice that while unobserved factors can, and likely do,
have both a cross-sectional and time-series effect on the model, the procedure just
described focuses only the latter effect. Unobserved cross-sectional variation, referred to
as the state fixed effect, is controlled for by introducing state dummy variables, which I
include in the model. Therefore, the objective of this procedure is to determine if
unobserved changes in market structure occurred between 1993-94 and ascertain how (if
at all) they distorted the estimated change in market conduct attributed to rate
deregulation.

The procedure reveals that unobserved factors had a very small, positive but
statistically significant, influence on the market conduct parameter resulting in a 0.73
percent increase in the treatment group's market price. This suggests the model employed
in the first procedure sufficiently controls for the impact of structural change on market
conduct. Of equal importance, the results from this "experiment" support the findings
from the first procedure: the deregulatory treatment was determined to cause an increase
in the treatment group's market conduct parameter, resulting in a 6.9 percent increase in
the market price.

The remainder of the paper is organized as follows: Section 3.2 discusses some of
the issues motivating the implementation of alternative regulation in the intrastate
markets; Section 3.3 briefly reviews the literature on this topic and indicates the
advantages of using contemporary data; Section 3.4 first describes the general model
employed to estimate the change in market conduct that results from rate deregulation

over the six year sample period. It then presents the regulatory experiment model. This
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includes a discussion of the criteria for selection of the treatment and control samples, as
well as the methodology employed to distinguish the influence of the treatment from that
of the unobserved factors; Section 3.5 is a discussion of the results; and section 3.6 states

the conclusions.

3.2 State Motives for Implementing Alternative Regulation

By far the most popular PF regulatory policy implemented at the state level has
been a variant of standard price-cap regulation (See Appendix 3A). Under standard price-
cap regulation a price-ceiling is imposed, typically at the current ROR regulated price and
adjusted periodically, based on changes in exogenous cost factors, such as the carrier's
input costs and productivity improvements. In broad terms, the price-ceiling is set
between regulatory hearings according to the formula:

CAP. =(PPI, - X)CAP,_,

where, CAP; is the price-ceiling, PPl is an index of producer prices, and X is a
predetermined estimate of the change in the carrier's productivity.” Obtaining
government approval to set a price above CAP; involves filing a time-consuming and
expensive rate case. Prices set at or below CAP;, however, are generally effective after a
brief notice period and subject to little regulatory oversight.

An important factor motivating the demise of ROR regulation has been the
dramatic transformation of the telecommunications industry during the post-divestiture

era. For example, the MFJ significantly altered the ownership structure and the regulated

1 See Kwoka (1993) and Liston (1993).

58



interaction between the carriers in the telecommunications industry." In addition, the
rapid technological change that followed divestiture had a major impact on the method of
long-distance transmission and the cost structure of the long-distance carriers."

The response by many state regulators to this dynamic market environment was to
replace the strict constraints of ROR regulation with a PF policy that endowed the
regulated carrier with a (limited) ability to adjust its rates independent of regulatory
approval. One of the rationales for PF regulation was that pricing flexibility would
enable the regulated carrier to respond in a timely manner to unexpected changes in the
market and thus promote efficient regulated firm behavior. However, it is important to
recognize that reducing regulatory constraints provided only the ability to engage in
competition, not necessarily the incentive to engage in competition. Given the
unfavorable structural characteristics of the long-distance market — large sunk and fixed
costs, a high market concentration, and a dominant firm controlling well over half the
market — there was little expectation that the incentives to compete would be immediately
forthcoming. Therefore, PF regulation was deemed an intermediate step that (i) enabled
regulators to nurture the incentives of the carriers to compete, while (ii) protecting
consumers from higher prices. It was typically assumed that the equilibrium monopoly

price exceeded the existing ROR regulated price. Consequently, as the incentives to

" The MFJ had numerous implications for the industry. Some of the more salient aspects include the
following: the divestiture of AT&T's RBOCs, the line of business restrictions imposed on AT&T and the
RBOC:s, the required upgrade of RBOC networks to enable all long-distance carriers to offer pre-
subscribed service (also referred to as "1+" or "equal access" service). Coinciding with the implementation
of the MFJ, the FCC reformulated the method by which access fees were paid by the long-distance carriers
for access to the local telephone companies' networks.

" In the early 1980s, digital fiber optic transmission began replacing analog microwave and coaxial cable
transmission. This conversion resulted in a dramatic increase in the capacity of the long-distance network
and contributed to the volatility and variation the competing long-distance carriers' production costs.
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compete developed under PF regulation one would expect to observe a convergence of
the market price to its competitive level, followed by a transition to a deregulated

environment.

3.3 Literature Review

Mathios and Rogers (M&R) (1989), and Kaestner and Kahn (K&K) (1990)
investigated the impact of alternative forms of state regulation on the price of intrastate
long-distance telephone service between 1986-88. The authors hypothesized that if the
purpose of PF regulation was to restrict AT&T's market power, then the following two
results should be found: (1) in states which had switched from ROR to PF regulation,
there should not be an immediate change in the market price; and (2) in deregulated
states, since AT&T is free to exercise its market power, an increase in the market price
should be observed. The authors examined pricing behavior in three groups of intrastate
interLATA markets: traditional ROR regulated markets, PF regulated markets, and
deregulated markets. M&R employed a single cross-section of data on multi-LATA
states in August 1986 and estimated a reduced form equation that was not explicitly
derived from an underlying structural model of firm behavior. K&K examined a panel of
multi-LATA states from 1986-88, and estimated a simultaneous system of equations
derived from a specific market demand function and firm cost function. Both studies
concluded that hypothesis (1) failed to hold. The conversion from ROR to PF regulation
was found to result in a significant decrease in the market price.

Interestingly, the research failed to agree on the impact of converting from PF

regulation to rate deregulation. K&K reported that the price of long-distance service in
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deregulated states was significantly lower than in PF regulated states. M&R reported
that, even though the price in both deregulated and PF regulated states was significantly
less than the price in ROR regulated states, deregulated states had significantly higher
prices than PF regulated states. Although the former research provided further evidence
that removing rate regulation would benefit long-distance consumers, the latter research
contested this conclusion, suggesting that limited constraints on the dominant carrier
might be beneficial to consumer welfare.

It is not entirely clear why the research reaches these opposing conclusions.
While K&K reference M&R in their paper, they fail to reconcile their results with the
earlier work. A possible explanation can be found in the authors’ failure to control
properly for the numerous structural changes that occurred in the years immediately
following divestiture. Two important points follow from this observation. First,
structural change may have produced measurement and specification error that is the
cause of the authors’ conflicting results. Second, by examining a later time period (1991-
96), the present paper does not expose itself to these difficulties. In particular, the market
structure in recent years has experienced relatively greater stability than in years past. 1
provide three examples to support this argument:

(1) Long-distance service has become a fairly homogenous product. Today, all of
AT&T's competitors are provided "equal access" to the local exchange carriers' (LECs)

networks.'® This development has eliminated an important source of variation in the

'® Equal access refers to a legal requirement imposed on the local telephone companies to offer comparable
access interconnection to their networks for all long-distance carriers seeking such access by a certain date.
Equal access allowed non-AT&T customers to access their long-distance company without dialing extra
digits and therefore allowed AT&T's competitors to reduce the degree of product differentiatio<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>