7

give the correct rule for investment decisions by a firm facing competition.?®
11. This calculat on is not mere economic theory; it has long been
observed that competitive firms use a "hurdle rate" for investments far beyond
their estimated cost of ca»ital.!® These high observed hurdle rates had remained
a puzzle for economics anl finance specialists. However, taking the sunk and
irreversible nature of mosi3t investments into account explains why competitive
firms use hurdle rates wh ch exceed the cost of capital by such large amounts.
TSLRIC calculations that assume certainty give a very biased calculation because
they ignore the fundament..l economic uncertainty which has such a large effect
on sunk and irreversible nvestments. To quote Ingersoll and Ross (1992):
"Perhaps what is most remarkable about the analysis of this article is the
rather profound implication it has for the real world of investment
decision making. It is simply no longer the case that investment
decisions should b3 governed by the common NPV [net present value]
rule....We should &slso note that our analysis provides a rather simple
rationale for setting corporate rates above the cost of capital. With
uncertain interest :ates, an investment should not be undertaken until its
projected rate of return is substantially in excess of its breakeven
rate." (op. cit., »p. 27-28)
TSLRIC which is built on he NPV rule is clearly wrong for long-lived sunk and
irreversible investments such as those made in telecommunications networks.
12. The affidavit ¢ Professors W. Baumol, J. Ordover, and R. Willig (BOW)
submitted on behalf of AT:T correctly notes that incremental cost provides the
correct standard for efficient economic outcomes. However they implicitly assume
a world of complete certa nty when they state, "Incremental cost represents the
additional cost to sociz:ty of producing a particular network element or
service..." (p. 4). But n an uncertain world, risk always exists and someone
must bear the non-diversifiable risk. BOW neglect to account for uncertainty and
the cost of bearing th¢ large degree of risk which is inherent in sunk

investments. Indeed, it can be demonstrated through economic analysis that

investment decisions wh:ch take account of the increased risk with sunk

°® This calculation .s an approximation because it combines two different

factors, and a change in 3} affects the calculation for B, which in turn affects
the calculation for m.

1®  summers (1987) ir a survey of firms found mean and median hurdle rates

to exceed the cost of carital by a factor of between 2 and 10.
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investments and uncertainty are socially optimal. By assuming away uncertainty
and not discussing the fiee option that they would give to CLECs (and which
Ingersoll and Ross (1992) demonstrate is very valuable), BOW are not capturing
all of the costs imposed ¢a the ILECs by the CLECs.!’ Thus, their recommendation
leads to economic ineffic ency and a socially sub-optimal outcome.

B. Efficient Entry Decisions

13. The DOJ claims -hat a second advantage of a pricing standard based on
TSLRIC is the "creation : f the 'right' investment incentives for competitive
facilities-based entry" i. terms of the "entrant's 'make or buy' decision with
respect to network elements (DOJ, p. 29). The DOJ is again incorrect because it
has failed to take accouwt of the effect of sunk and irreversible investment
together with uncertainty The typical rule based on certainty or no sunk costs
says to invest if the ope -rating cost plus the cost of capital is less than the
price: C + rI < P or equi'alently (P - C)/I > r. However, suppose future demand
is uncertain so that futur= price is also uncertain. If you invest in a sunk and
irreversible capital good and the price decreases sufficiently, you can be left
losing money because the ‘apital good cannot be used elsewhere. Thus, for sunk
investments one expects a firm to have a rule of (P - C)/I > mr where m > 1. Now
TSLRIC sets the cost equa to C + rI so it sets m = 1, which is incorrect. The
size of m depends on underlying economic factors and the amount of uncertainty

as before, but as the abcve calculations show, m can be quite large.?

*  An example may ‘:larify this sgituation. Suppose that a customer of

microprocessors approaches a manufacturer and wants to negotiate a price for a
custom made chip which :7ill require a dedicated sunk cost investment whose
economic lifetime is 10 vyears. Under usual competitive situations, if the
customer commits to buy a guaranteed number of chips over the next 10 years, the
price will be much lower than if the customer only commits to buying the chips
for 1 year. BOW's description of the basic principles of estimating TSLRIC (pp.
9-13) would lead to the game estimate regardless of whether the contract was for
1 year or 10 years. Howerer, the efficient economic outcome and the price will
very much depend on the ‘:ontract terms of which party, in fact, does bear the
risk. Thus, BOW's negl:ct of uncertainty is contradicted by actual market
outcomes and does not ccrrespond to economically efficient outcomes that are
observed in competitive rarkets.

12

Dixit and Pindyzk (1992, p. 260) explain the entry decision: "If
competitive firms adopted the rule of entering when the price reached P,
[equivalent to the TSLRI'' set price], they would earn a normal return only at
those instants when entry was taking place--they would earn lower return at all
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14. Thus, contrary to DOJ's claim, TSLRIC-based network element prices
will set too low a signal for facilities-based investment. The new entrant,
which also must account for sunk investment and uncertainty, will buy too much
from the ILEC which reduces productive efficiency if the new entrant could have
done the investment more . .fficiently.'® Society's resources will be wasted.

15. Again, I point to two real world economic outcomes which this theory
explains. When the US dcllar exchange rate rose rapidly in the early 1980's,
economists were puzzled that foreign imports to the US or investment in
manufacturing capacity i: the United States did not increase as quickly as
economic theory would have predicted. According to purchasing power parity (PPP)
calculation, the dollar w~as highly over-valued. However, when Baldwin and
Krugman {1989) took acccunt of sunk costs of manufacturing investment and
uncertainty, they realize« that a significant premium to the investment cost had
to be taken account of, b:cause the exchange rates could certainly decrease as
well as increase. Similarly, for exit decisions from an industry, outdated
economic theory says that a manufacturer should shut down if its variable costs
exceed the price of the product. Yet, during recessions we see, for instance,
that Ford continued to make cars despite suffering enormous losses (not
accounting for depreciatiin). The explanation arises because Ford has tremendous
sunk costs in its manufac uring plant and even more important sunk costs in its
dealer network and reputa .ion and name recognition with consumers. If Ford had
shut down in 1982, much »>f this sunk investment would have been lost if Ford
later decided to re-enter the industry. When demand increased again, Ford would
have to make many new suik investments to restart its operation. The modern

economic theory of sunk c¢sts and investment explains why Ford did not shut down.

other instants. The average return over time would then be insufficient to
justify the initial inve:tment expenditure."

* BOW's discussion of entry decision and make-or-buy decision (p. 5) is

correct when they say the expected costs of expansion or entry are compared to
the expected incremental revenue. But with uncertainty the expected cost must
contain a component whicl reflects the uncertainty combined with the sunk cost
investment. TSLRIC does not capture this uncertainty, but instead assumes a
certain outcome.
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The IXCs and DOJ make no m2ntion of the sunk-cost effects in their argument for
TSLRIC. This neglect of rodern economic analysis causes them wrongly to claim
that TSLRIC prices will leid to efficient entry decisions. In actuality, TSLRIC
set network element price: will lead to too little facilities based entry and
will lead to lost economi: efficiency and a waste of society's resources.

C. The "Competitiv.: Maxket" Standaxd

16. The DOJ (pp. 2¢-29) advances a "competitive market" standard for the
provision of network elem:nts to new entrants. CLECs. However, the DOJ adopts
the perfect information a:d no uncertainty approach to competitive markets and
ignores sunk costs. Thus. DOJ's advice ig similar to a perfect competition type
of outcome. It is important to recognize that po network ipndustry ends up
anywhere close to this outcome of perfect competition. Sunk costs and
externalities which aris: from networks ensure that the perfect competition
outcome will not occur. 1 ighly imperfect competition is the expected outcome--
e.g. airlines in transp rtation, ATM networks in banking, credit payment
networks, and operating systems for computers (where applications must
interconnect). To attemp to impose a theoretical ideal through regulation, on
a real word situation in which the ideal cannot occur because of technology,
leads to inefficient ecor>mic outcomes.

17. The Telecommur ications Act of 1996 establishes other factors which
will make telecommunicat .ons depart even more from how even an imperfectly
competitive industry typi tally operates. None of the industries discussed above
has a universal service obligation, e.g. Microsoft is not required to make
certain that 95% of res dential customers have a computer and use Windows.
Similarly, no airline is required to provide cross subsidies to residential
customers by pricing belcw cost. No airline is required by Congress to charge
the same amount for a 200 nile flight as for a 2000 mile flight (rate averaging).
Nor are banks required tc¢ provide free service to a given group of customers as
ILECs are required to do for information service providers. Thus, the
"competitive market" ide:il, in terms of perfect competition, is far from the

actual situation, especialily as applied to local exchange service obligations of
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ILECs. As an economist, I certainly favor increased competition in
telecommunications. However, a realistic view of the competitive structure
engendered by the technolcgy and regulatory and legislative obligations imposed
on the ILECs provides the ¢ conomic constraints under which the industry operates.
The DOJ assumes away thes: economic constraints in its policy recommendations.
Neglect of these real wor d policy considerations is not the correct approach.

18. Similarly, the Hatfield model submitted by MCI assumes a "start from
scratch" world where techr ology has never changed, no uncertainty exists, and no
firm ever made an investmant without correctly predicting how technology would
change. However, in the real world of uncertainty and asymmetric information
companies do make mistakes. For example, the 1982 AT&T prediction that by the
year 2000 only 1 million ‘:ellular subscribers would exist and the 1985 decision
by MCI to sell off all of its cellular spectrum at about $25 per pop were both
multi-billion "mistakes" Yet, the Hatfield study does not allow for these
"mistakes", and instead. says that the new entrants should get all of the
benefits of uncertainty. Thus, Hatfield wants the ILECs to bear all of the risk
and the CLECs to get all of the rewards of uncertainty.

19. Under this s tuation, the ILECs' incentive will be to invest too
little and the 1996 Act'; explicit goal "to accelerate rapidly private sector
deployment of advanced telecommunications and information technologies and
services to all BRmerican " will not occur. Correct investment incentives must
take account of the tech iological uncertainty and the sunk costs of investment
to provide the correct economic incentives for ILECS and new entrants to

invest .

1 The Hatfield s:tudy's reliance on TSLRIC is incorrect for the same

reasons that the IXC's and DOJ's reliance is incorrect. Further, the Hatfield
study proposal would not allow for recovery of joint and common costs which the
DOJ does recognize should be recovered by the ILECs.
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PART XX

IMPLEMENTATION OF LOCAL COMPETITION

Subpart A — General

XX.001 Purpose. The purpose of the rules in this part is to
specify the guidel nes to be followed by States and
—elecommunications carriers, local exchange carriers (LECs) and
incumbent local ex :hange carriers (ILECs) in meeting the
obligations of §§ 51 and 252 of the Telecommunications Act of
1996 and to promot : facilities-based competition in the
provision of telep ione exchange service and exchange access
zervice.

XX.002 Definitioms. For purposes of this part—

(a) UNBUNDLED ,OCAL LOOP.—Unbundied local loop means the
transmigsion path vrom a point of interconnection determined by
the ILEC in the se ving central cffice to the appropriate
demarcation point, on an individual customer’s premises.

(b) SwITCHING »ORT.—Switching port means the physical
connection between the loop and the switch. In providing
connectivity to sw tching associated with telephone lines and
numbers, line-to-1 ne switching capability, line-to-trunk
switching capabili vy, and inter-local switch connectivity, such
rerm does not incl ide vertical services such as custom calling
oY switching capac ty.

(c) BoNa FIpE REQUEST.—Bona fide request means—

(1) A r:quest that identifies: (A) the specific
point (s) of i iterconnection sought; (B) any desired
interface ancd other technical specifications; (C) the date
when interconiection is desired; (D) the projected
quantity of iiterconnection points ordered with a demand
forecast; anc (E) any desired changes in LEC operations or

procedures.



{(d) TEcHNICALLY FEASIBLE.—Technically feasible for
interconnection pur soses means the point of interconnection
which-

(1) 1s c=fined by an interface that can be
disclosed, orcz=red, provisioned, maintained and billed for
without unique¢ or special handling;

(2) affcrds non-discriminatory access that can be
managed witho ¢ undermining network reliability,
increasing th: risks of physical damage, service
impairment, s rvice degradation, or service outage, or
creating a ha ard to customers or operating personnel;

(3) can be achlieved in a manner that is consistent
with applicab e industry standards and protocols for
equipment int mnded for the specific environment in which
it is located (e.g., Central Cffice, Outside Plant, etc.),
consistent wi h the standards the ILEC applies to itself;
and

(4) mee s by means of physical and/or logical
interconnecti »n the service and security needs of
interconnectcrs, the ILEC network, and the public.

(e) INCUMBENT LocAL EXCHANGE CaRRIER.-—-Incumbent local exchange
carrier (ILEC) me:ns a carrier that on February 8, 1996,
provided telephon¢ exchange service in a State and either: (&)
on such date was member of the exchange carrier association;
or (B) 1s a perso or entity that became a successor or assign
of a member descr bed in clause {(A:. If a local exchange
carrier has offer d telephone exchange service in a State for
three years, such carrier shall be considered an incumbent
unless the State letermines that such designation is not in the
public interest. A local exchange carrier may also be
congidered an ILE ' if: (A) such local exchange carrier
occuples a positisn in the market for telephone exchange
gservice within ar area that is comparable to the position
occupied by a carrier described above; (B) such local exchange

carrier has substantially replaced an ILEC described above; or

- D
&4



(C) the State determines that such designation is in the public
interest.

of) TELECOMMUN CATIONS CARRIERS.—-The term “telecommunications
carriers” shall ha e the same meaning as in Section 3 of the
Act [47 U.S.C. § 3 44)].

Subpart B — Duti=s Imposed by § 251(c) on “Incumbent Local
Exchange Carrier”
(ILEC)
XX.101 Interconinection.

(a) Each ILE ' shall provide to requesting
relecommunications carriers interconnection with such ILEC's
network at any tec mically feasible point for the transmission
and routing of tel :phone exchange service and exchange access,
at rates, terms, a:d conditions that are just, reasonable, and
non-discriminatory Such interconnection shall be at least
equal in quality t» that provided by t“he ILEC to itself, any
subsidiary or affiliate, or any other party. For purposes of
this subpart, equs! in quality means the same or equivalent
interface specifications, installation, and repair intervals.

(b) Physica. and/or logical interconnection points must
meet the service ¢ nd security needs of interconnectors, the
ILEC network, and the public.

(c) An ILEC’: obligation tc consider a request for
interconnection s ould begin with the submission of a bona fide
request (BFR) .

(1) A FR shall include a commitment either to order
the item(s) ‘equested in the quantity requested, or to pay
the ILEC's csts of processing the request.

(2) Re uesting telecommunications carriers should be
permitted tc cancel BFRs at any time, but at a minimum
should compe isate the ILEC fcr reasonable costs incurred
through the late of cancellation.

(37 11 <Cs should promptly advise requesting carriers
of the need for additional information. Once necessary

information :.s received, the incumbent should then

3
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(d) For the surposes of this subpart, physical

collocation means he ability of requesting telecommunications

carriers—
(1) to slace their own equipment necessary to

terminate bas.c transmission facilities within or upon t

ILEC's centra office buildings; and

(2) to 1se such equipment to connect their own fib
optic systems microwave radic transmission facilities,
other network facilities (where reasonably feasible) wit
the ILEC’s eciipment and facilities.

(e} The duty to provide physicai collocation does not
require an ILEC tc provide such arrangements by means of tari
or provide average i rates for such arrangements.

(f) The loca ions where ILECs should be required to
permit collocatior are: central offices, tandem switch

locators and remot * switching nodes that serve as switching

he

er
or
h

ff

points for switche i transport (subject to space availability).

(g) Nothing :n this subpart shall prohibit an ILEC from
offering virtual c¢»llocation if the CLEC so requests.
XX.103 Unbundleil Network Elements.

(a) Each ILE " shall provide to requesting
telecommunications carriers, for the provision of telephone
exchange and exchaige access services, non-discriminatory
access to network :lements on an unbundled basis at any
technically feasikle point on ratesg, terms and conditions tha

are -ust, reascnakle, and non-discriminatory.

t

(b} A netwotr ¢ element obtained under this subpart may be

used by the reques ing telecommunications carrier, in
combination with i s own facilities, only to provide a
telephone exchange and exchange access service, including
obtaining biliing and collection, transmission, and routing,
the service.

(c) Upon recuest, all ILECs shall provide to regquesting
telecommunications carriers for purposes of providing a

telephone exchange and exchange access service—

- 5 -
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(1) locil loop transmission from the central office
to a customer s premises, unbundled from local switching
or other serv ces;

(2) locil transport fromw the trunk side of the
wireline loca exchange carrier switch, unbundled from
switching or ther services;

(3) locd switching pert unbundled from local loop
transmission; and

(4) dat ibases and signalling necessary for call
routing and ¢ mpletion.

(d) An ILEC s required to provide a network element only

Lf the requesting elecommunications carrier establishes that
its failure to obt in such network =lement would impair its
ability to provide the telecommunications services involved.
For purposes of th s subpart, impair means that the function,
features, capacity or information involved cannot otherwise be
provided by the rejuesting carrier, or obtained from another
source or existing services of the ILEC including accesgs or
regsold services, a d the failure to obtain the network element
would materially d minish the quality of such

telecommunications service.

(e} In the c se of proprietary network element, an ILEC

18 required toc pro ide unbundled access to such element only if
the requesting tel: communications carrier establishes that
access 1s necessar for the requesting carrier to provide a
relecommunications service. For purposes of this subpart,
necessary means th t the requesting carrier could not provide
~he telephone exch nge and exchange access service without

Access to such pro rietary network element.

(f) For purp ses of this subpart, a network element is an

unbundled faciliti- ¢ or equipment that the ILEC uses to provide
telecommunicationsg service to i1ts customers. A network element
can be unbundled f: atures. functions, and capabilities,

.ncluding access ¢ numbers, databases, signaling systems, (for



SS87 at the signal ransfer point) and information provided by
or in such facilit .es or equipment, of the ILEC.

(g) Network :lements do not include any service defined
as a telecommunicea ions service under the Telecommunications
Act of 1996.

(h) Unbundle i netwcrk elements shall include:

(1) Loca. loop transmission (or local loop) between
an ILEC’'s enc office and the premises of the LEC’s end
user, unbundl :d from local switching and other services.
Telecommunice ions carriers ordering unbundled local loops
can connect t . the local loop via a cross connect provided
by the ILEC f-om its main distributing frame, or other
designated fr ime or point of demarcation, to the
requesting <& ‘rier’s transmissicn facilities terminated in
the ILEC’s of "ice through a collocation arrangement
pursuant to & 251(c) (6) of the Telecommunications Act of
1996.

(2) Local transport from the trunk side of the
ILEC’s local 3zwitch in such LEC’s end or tandem office,
unbundled frcn switching and other services. Unbundled
local transpc st can generally be connected through
arrangements included within existing expanded
interconnecti »n services under the Commissions access
rules and apy iicable LEC access tariffs.

(3) Local switching, unbundled from the loop.
Telecommunice "ions carriers ordering unbundled local
switching car connect to the ILE(’s local switching
through a por -, which provides access to the capabilities
derived from -he ILEC’s local switch, including local
usage and otl 2r capabilities that can be ordered in
conjunction with the port on an unbundled basis. The
requesting te lecommunications carrier can connect to the
port at a frene or other point of demarcation designated
by the LEC v:a a cross connect provided by the LEC to the

requesting te¢ lecommunications carrier’s transmission

-7 -
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>f Interconnection, Collocation, and
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111 be permitted to recover the total costs
z:rvice or network element under this subpart.
wurposes of this subpart, total costs include
il, joint and commeon costs, and embedded
rable profit.

surposes of this subpart, non-discriminatory
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ates may permit, each LEC has the duty not to
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= regale of its telecommunications services.
ro reasonable and non-discriminatory

ates may permit, each ILEC has an obligation
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le obligation applies only to transmission

ations services.

ay prohibit—

g8 selling of telecommunications services

selling of residential service to business

resale of promotional, discounted or special

rings;

application of resale to market trials;
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(4) the esale of services that are no longer
available to he public, but are offered to a limited
class of pre- xisting customers;

(5) the application cf resale to customer specific

contract arra :gements offered to meet competitive bids;

and

(6) the application of resale to individual contract
arrangements.
(e) Wholesal : rates shall be set on the bagis of retail

rates less the cos s of marketing, billing, collection, and
other costs that a: ILEC avoids by selling its retail services
Lo a requesting te ecommunications carriers instead of end
users.

(f) ILECs shall be permitted tc recover the cost of
expenses that it iicurs in the provision of wholesale services.

(g) TILECs ar= reguired to cffer for resale only services
that such ILECs pro»vides at retail to end users.

Subpart C — Obligations of Local Exchange Carriers
XX.201 Resale.

Subject to reasonable and non-discriminatory restrictions
as States may pernit, each LEC has the duty not to prohibit,
and not to impose any unreasonable or discriminatory
limitations on, tle resale of its telecommunications services.
XX.202 Reciprocal Compensation.

{a) Each LE¢ has a duty tc establish reciprocal
compensaticn arral gements for the transport and termination of
telecommunication: services, but only in connection with the
exchange of the 1 cal traffic from the subscribers of another
telecommunication carrier where such telecommunications
carrier directly nterconnects with the LEC and the local
calling scope of ach is continuous and contiguous or overlaps.

{b) Compens tion arrangements for the provision of
exchange access s :all be governed by prevailing access tariffs

regardless of fro whom such traffic is received.
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the requestin: carrier must be willing to pay charges

sufficient to
all costs inc
interconnecti
reflected in
States, moreo
as deposits o
(d) All LECs
accegs lines are a
suspension or a mo
nd (z) of the Tel
51(k) and (c)].

i

hw}

{(e) Suspensi

States—

(1) wher :

would be less

(2) whe:

unbundled net
recover the t
elements.
(f) States ¢
is necessary—
(1) to

on users of t

(2) to
economically
(3) to

technically 1

(4) 1is
convenience,

(g) Adverse
telecommunications
with fewer than tw

recover 1ts total

compensate the rural telephone company for
rred in fulfilling the terms of the

n agreement, and those charges must be

he agreement or arbitration order. The

er, may require additional assurances, such
performance bonds.

with fewer than two percent of the nation’s

thorized to seek from States either a

fification of the requirements of §§ 251 (b)

communications Act of 1996 [47 U.S.C. §§

ms or modifications may be granted by

the wholesale rate for resold services

than the cogt of providing such service; and
the LEC would incur expenses to establish
vork elements where it would be at risk to

‘tal costs of providing requested network

1all grant suspension or modifications if it

ivold a significant adverse economic impact
:lecommunications services generally;

ivoid imposing a requirement that is unduly
surdensome; or

avoid imposing a requirement that is
1feasikle; and

'onsistent with the public interest,

and necessity.

2conomic impact on users of

services means any instance in which an LEC
> percent of the nation’s access lines cannot

~ost, thereby providing a disincentive for

such an LEC to mal= further investment in the local area.

- 11



19
11
12

Other examples inc .ude situations where LECs include when the
remaining customer : of such an LEC would likely bear an
increase in rates »r a reduction in service to cover a
shortfall or subsiiy tc a new entrant.

(h) Unduly e :onomically burdensome conditions may be
established from =1y showing that the LEC ig not able to
recover its total rost. This would include items provided
below cost and int :rconnection requestsg that do not satisfy the
bona fide request »rocess outlined above. When considering the
economic burden or the LECs with fewer than two percent of the
nation’s access liies, States should assure the LEC of recovery
of any investment required or expenses incurred to satisfy an
interconnection or unbundling request. This includes
compensation from ~he requesting telecommunications carrier for
expenses lncurred .n satisfying the terms of the
interconnection ac¢veement, including those incurred in
develioping costs z1d rates, modifying support systems, and
other relevant teins. Unduly economically burdensome also
means any instance where such LEC 1s “at risk” for the expenses
incurred at the rejuest of a requesting telecommunications
carrier. The Stat= may require additional assurances, advance
payments, deposits or performance bonds, if necessary.

(1) Technic: !l feasibility, pursuant to this subpart,
should include an acknowledgement ©f the limited resources and
lack of economies »f scale or smaller companies. Moreover, any
requested intercol nection arrangement must have been previously
implemented by a arge LEC. Even :f the interconnection has
been successfully accomplished at another installation,
consideration sho ld stiil be given to the cost-benefit of this
specific intercomni ection in light of the lack of economies of
scale and scope, nd resources of the small or mid-size

company .
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