Section 1: CBT's Cost Studies

B.

CBT’s Model Assumptions and Methodology

CBT’s Failure to Take a True Long-Run Approach

Pleas e discuss the first of the flaws in CBT’s cost modeling effort--CBT’s failure to
take a true long run approach to costing. To begin, what is a true long run approach to
costing?

As standard economic terminolbgy, the long run is a theoretical concept that does not directly
correspond to normal experience. When considering long run production decisions, the firm
can analyz vrtually any sze ofplantand mix of mputs (e.g, copper vs. fiber) -- an option
umvaiable in the short run. While it is common practice to descrbe the longrun n terms of
time, in the strictest serse it does not correspond directly to any particular amount of time.
Rather, the long run corresponds to the degree of flexbility the firm enjoys n szng its capital
mvestment and production process to best fit its output.

Anentrant to a market supposedly starts with a long run planning horzon, inwhich al
costs are variable, whereas an incumbent will nomrmally find ts planning horizon shortened by
substantial fxed and sunk costs. With bngrunplanning, a potential entrantto a particulr
market s free to select the size and type of investment that best matches its anticipated volume
of output. With this greater flexbility, the new entrant (working in a ong run phnning horizon)
may be able to produce output at a lower total cost than & possible for exsting firns operating
i a short run phnning horzon. The exsting frms have fewer options and thus are often
burdened with unavoidabk irefficencies and added costs.

In the chssic exphnation ofhow the long runand short run concepts rehte to each
other, the bngrunaverage cost curwe is typically described as the enwelope of the entire array

of all possibk short run cost curves. Mathematically, this simply means that the long run refects



a “best case” or lower bound on the potentil range of average cost kvek in the classic
example. This llows directly from the added flexibility which is uniquely availabk to a firm
operating in the theoretical long run planning horzon. The frm can pick and choose the exact
mix of technology that minimizes total cost. Simikrly, it can precisely match the scale of ts
operations (size of its network) to the volume of sales. Thi extra flexibility allows a firm to

achieve a lower level of average cost in the long run than it would typically incur n the short run.

Is CBT’s costing approach a true long run approach?
No. The Company’s approach is nota true long run approach--at kast as ths termis used by
economists--because the Company takes ts entire existing network designas a given, without
adequately albwing for the type of variation and optimization which occurs i a true long run
planning horzon. As explained during Mr. Mette’s deposition, CBT’s cost modelng approach
relies very heaviy on specifc details of ts existing network design. Its modus operandi was
basically ths:

(1) Mr. Mette asks the engineers if there’s anything in the present practice (e.g,

cabling sizes) they’d want to change.
(2) The engireers say no, or suggest some very mnor changes.
3) Data from the existing network is therefore adopted for use in the cost studies.

The folowing excerpt from Mr. Mette’s deposition & typical:

Q. Can you tell me how that weighting was determined between, you know, the
600 and the 25 pair cables?

A. Agam, I will go back to, as a starting point, we looked at the cables that are
in place in our company, and we got an inventory of al cables, and this is where
we sat down again, worked with the engineers, and they looked at the cables that
are in place, and in -- in some instances we have cables in place that just reflect
maybe a pair at a tine, we bought a particular cable, or a unique situation. We
don't buy that stuff, we wouldn't expect to buy that stuff; so we took those out of
consideration, and then that's based on whatis in place and their review of what's
in place and expectations of what they would expect to put in place. We
developed these percentages from the percentages of cables that are currently in
place. [Tr. 11/21/97, p. 90, 1. 5-19.]



Rather than boking at the optimal mix ofcable sizes that would be irstalled on a brand
new retwork utilzing the kast costly technology, including the least costly mix of cabk sizes,
CBT simply looked at its historical cable mix and eliminated a handful of “outliers” or unusual
cable sizes. Whik the rationak behind this approach is not completely clear, it apparently
indicates CBT’s failure to recognize the dstinction between a true bng runplanning horzon and
the manner n which its engineers actually plan additions and changes to its network. CBT’s
costing approach is essentially a cross between an embedded costing approach and a short-run
costing approach. It is clearly not a true long run cost study, as that concept is defned inthe
economics literature. The questions CBT’s modelers asked the engineers were not sufficient to
elicit or identify the many differences between the type of data descriptive of its existing
network and the type ofdata needed for a true long run costing approach.

Ths problemis demonstrated by the case of the mix of cable sizes included in the
study. Abng any givenroute, there is a single “best’ cabk size, or conbimtion of sizes which
will minimize the cost of serving the specifed demand (e.g., providingthe required volume of
loops). Inthe bng run, the optimaltype of cable (copper or fiber) and sze (number of pais)
can be selected. However, in actual practice, firms operate with a diferent set of
consideratons, ncliding the presence of exsting facilities with sunk costs. Hence, the cable
technology and mix that is observed withn an exsting network wil generally not be the same as
the one that would be selected in a true long run plannng horizon. Where an exsting network
has slowly evolved over many years, one would expect to find a hrger than optimal number of
cables, of smaller than optimal size. The reason s that as demand grows, the exsting cables
often remain n phce, and the firm simply adds additional cables to meet the growth. Thus, a
feeder route might have fur different cabks of varying ages, with sizes ranging from 200 to 600
apiece, and totaling 1,200 pairs. Ifa firm were to build a network from scratch, its engineers
would not install the same mix of’cables; nstead, they would install a singe cable of 1,200

pairs, if ths was the nost cost effective option.



A similar problem exsts wih the fil fictor the Company uses for ts loop cost
estimates. In a true long run phnning horizon, the frm wil optimiz its capacity to match its
output. Usingthe “scorched earth” approach, the bngrun amlyss looks at the cost of
constructing a network built from scratch (or, in the case of “scorched node” de novo from
existing central office sites) with just enough spare capacity to provide operational fexibility
(e.g., the ability to quickly respond to fluctuations in the day-to-day kevel of demand). In
comparison, a somewhat larger amount of spare capacity would normally be present on an
actual network for a firm that is operatingin the short run. At some locations the firm may have
less spare capacity than would be optimal, thereby increasing its total costs ofadminstration
and maintenance. At other locations a firm may have more capacity than would be optimal
because it has anticipated future growth that has not yet materilzed, or because it hasn’t
accurately estimated the level of demand.

In the present proceedng, CBT wses its current fill factors for its forward-looking
estimates. The Company argues that it routinely updates these hstorical fil factors, “as new
information bec omes available, te chnologies change, or engineering practices change.” [CBT
response to PUCO Staff Data Request No. 66.0, 13.] Despite this vague chim, the nunerical
fil factors it has used are essentially just historical data taken from its existing network. The
Company did not determine the cost-mnimizing level of fill which & approprate in a true long
run planning horzon, where the frm has unlmited flexbility to optimize the network to acheve

minimum cost.

In this proce eding, could the Company benefit from its failure to follow a true long-run
costing approach?

Yes. These devitions from true long run costing tend to nflatt CBT’s cost estimates.
Acceptance of these overstated cost estimates would allow the Company to charge higher
rates for its unbundkd network elements, would help bolster its argument in faivor of increased

pricing flexibilty, and would lend credence to CBT’s clains regarding cross subsidies.



Is it appropriate to use e mbedded costing data (e.g., his torical fill factors and cable
mix) in this procee ding?

No. For one thing, both the Commission’s ruks and the FCC’s rules requre use of ‘long run”
cost estimates. Furthermore, the pricing standards set forth in the 1996 Telecom Act appear to
rejectan enbedded cost approach, since the htter has always been assocated wth rate-of-
return proceedings and such proceedings are expressly prohibited as a means of pricing
unbundled network elements by section 252(d) of the Act. Similarly, in laying out the methods
by which ntercarrer transport and termination charges are to be set, the Act’s ks of
construction expressly deny commissions a rate- of-return based option. The section is NOT to

be construed

(i1 to authorize the Commission or any State commission to engage in any rate
regulation proceeding to establish with particularity the additional costs of
transporting or terminating calls, or to require carriers to maintain records with
respect to the additional costs of such calls. [§252(d)(2)(B).]

The Company’s approach inths proceeding tends to translate into higher cost
estimates than if t had followed a true long runapproach. The effect is to rase its cost estimates
to a level that better recovers the Company’s embedded costs and perhaps comes closer to
supporting its advocacy positions, but such estimates are fundamentally inconsistent with the

long run costing concept which has been endorsed by this Commission and the FCC.

It could be argued that the Commission’s long run requirement can be met by an
analysis that assumes thatall costs vary but does not assume that all costs vary
simultaneously. Do you agree?

No. Of course, this argument has a certain ntuitive appeal, if one assumes the “bng run”
mnwlves a very bongperiod of time. Ifit takes a long time to adjust to changing condtions, t

may seemlogical to assume that the frm can mnimize only a portion ofits costs n any given



time period, and thus costs will tend to fall above the minimum level because the firm never
quite gets to the point where it has optimized all of its operations i order to truly minimize
costs. For example, one might argue that over a bng period of time, it is logical to install a
series of smaller cables, rather than a sngle large one.

Any such argument is misplaced in the context of ths proceeding This Commission has
concluded that unbundled ekmert prices should be based upon long run economic costs in
order to best mpkment the Telecom Act of 1996. This is a sound approach, whichis fully
consistent with the public interest. Hence, I recommend that the Commssion use a true ong run
costing approach.

By defntion, in the long runall inputs can be optimized. To understand the rationak
behnd ths defintion, t is necessaryto recognize that the long run need notbe longin terms of
years. To the extent the long run has any time dimension, t can be thought of as whatever kngth
of time t takes for allcosts to be variable, so that the frm canreach a true optimum. Ifa firm
could construct a network that achieves long run cost minimization ina year, then the long run
could be thought of as lasting a year. However, the issue & notreally what length oftime it
would take for a new network to be built, nor how longit would take a firmto totally rebuid or
replace its existing system. In fact, the long run concept i nottied to any particubr lengh of
time. Rather, it is simplya way of boking at the world “as if”’ it were possible to achieve an
optimal deployment of resources. While it is a hypothetical concept, the longrun s not
completely unrealistic, noris it a concept that rehtes only to the distant future.

We must not confuse a theoretical construct--the long run--with the evolutionary
process that reakworld frms engage n as they expand, contract, and respond to changing
market conditions and techrologies. It 5 true that n the ‘real world” firms deploy networks
over a period of years; and the incumbent LEC continues to grow and replace its facilites at a
pace that minimizes ts costs. But ths is a description ofa dynamic process that is more closely
analbgous to a sequence of'short run planning horzons, rather than a true bng run planning

horizon.



In the real world, at any given time, many of the firm’s costs willbe fixed (and some will
be sunk). The presence of these fixed or sunk costs influences the frm’s optimization crteri,
and causes the frm to make decisions which are different from what would be optimal n the
long run. For exampk, in the short run, a firmthat needs to expand its loop capacity in a
particubr area may temporarily respond by installing a subscriber line carrier system, which
electronically derives 24 channels from just 2 pars of copper wire. This modification creates a
twelve-fold exparsion ofloop capacity at moderate cost. Inthe short run, ths option would
probably be cheaper than overbuiding the exsting system with additional copper or fiber cable.
However, when our focus shiffs to the long run plnning horizon, the fiom can alimost
undoubtedly find a cheaper aktermative. It might substitute a hrger copper cable for the one
which is currently in exstence, thereby providing a large enough cross-section (sheath sze) to
handle all of the demand. Or, i a fber system would be cheaper than a hrge copper cabk, it
might select that option. Lke a new entrant that s starting from scratch, an existing firmis
assumed to have a complete array of options in the long-run phnning horizon. In the long run it
can select the most cost-effective choice, and thus t is assumed to have complete flexibilty to
minimize ts total costs (and thus its average costs). Such complete flexbility inclides some
options, like fne-tuning of cabk sizes, which smplyaren’t practicable in a short run plnning
horizon.

In a typical long run cost study, the only thing that doesn’t vary s the wire center and
the location ofthe households and businesses. The latter smplification has become a standard
practice in the industry--knownas the scorched node approach--because t fits the theory well
yet simplifies the modeling process. Also, it makes it easier to relate the cost results back to the
real world than n the pure scorched earth approach. But aside from this simplification,
everything else should be allowed to vary, inorder to appropriately match the size of the
network to the assumed level of demand.

Some are troubled by the theoretical nature ofthe long-run planning horzon, which

makes it seem irrelevant to real world problems. However, it is actually a very mportant



concept in economts. Long-run cost curves provide us with an understanding of certain
tendencies, or limits, within which normal firms operate, as well as a better understanding of the
equilibrium condtions towards which markets gravtate. The bongruncan be particuhrly useful
to reguhtors, since t provides a benchmark ndication ofthe levelof costs that would be
incurred if a firm were to select an optimal mix oftechnologies, and carefully match the scale

and scope of’its operations to the actual level of market demand.

Since the Company’s s tudies are not truly long run, would it be more accurate to
describe them as providing short run estimates?

No. Granted, the Company’s cost studies include many assunptions and elements that are tied
to its existing network, and to a degree they resemble short run cost estimates. However, there
are important differences between its approach and a true short run cost analyss. The real
world s a very different place from the one the Company’s study assumes, because real world
frms have sunk costs and heavily depreciated but still functional assets. The Company’s study
does not appropriately capture the effect of these existing assets on the firm’s short run cost
curves, or its realworld optimization process.

Whenmodeling a firm that operates using an existing network (as opposed to a
hypothetical new network), it is necessary to carefully analyze the appropriate treatment of the
fixed, or sunk, costs of ths existing infrastructure. For instance, in a short run study, t wouldn’t
be logical to make wholesale substitutions of fber for copper technology, especially on routes
where ampk capacity has already been installed. Although I have no direct knowledge of the
age of’copper loops inCBT’s service terrtory, there are probably some distribution cablks and
drops that are decades old and have been heavily deprecated yet continue to provide useful
service. While maintenance costs may exceed those of new fber cable, such existing plant wil
continwe to be usefuland ako continue to impose maintenance costs thatare below those of
installing and maintaining a new fiber system, including the required fiber electronics. The

Company’s studies assume use of digtal lne carrier (DLC) technology on al loops of 12,000



feet or more, without regard to the exsting technology or the level of spare capacity in the
current cabks [Mette Deposition Tr. 11/21/97, pp. 52-4.] Therefore, these studies are clearly
not consistent with short run cost minimization.

Similarly, whie CBT has taken its existing cable mix as a key input to its study, CBT
has assumed that it is necessary to incur the full cost of installing these exsting cables. Ina true
short run study, many, if not all, ofthese cabks would be treated as having fixed or sunk costs,
with little or no impact on the fnal cost resuls.

CBT’s cost study approachrelies heavily upon data showing how its network has
evolved over time. It does not reflect how that network would look if t were compktely
replaced with a new one that is optimally designed to serve cumrent and near-future demand at
minimal cost. To the extent the economists’ standard tool box contains cost concepts that
directly correspond to those incurred by exsting real-world frm, t is fiir to say that these firms
operate n a continual succession of short run planning horzons. At any one poirt, the frm faces
short run cost minimization decisions in which many of the exsting facilites have sunk costs
which are irrelevant. The short run cost curves most closely correspond to a firm’s real world
situation at any point i time, but short run cost calculations differ from those submited by the
Company n this proceeding, because they do not nvolwe “prcing out” the cost of installing

existing facilites (e.g., cables).

If the Company’s approach is neither long run nor short run, what is it?
The Company’s approach appears to be an ad hoc mixture of ong runand short run elemerts,
in which historical data are subjectively and arbitrarly converted to forward looking estimates.

As such, the approach has no standing in economic theory.



Is it appropriate for the Commission to insist upon true long run studies from the
Company?

Yes. The signifcance ofa long run approach les in ts rehtionship to the dymamics ofa
competitive market. To the extent the Commission prices network elements based upon bong
run costs, wthout regard to CBT s actual hstorical or embedded costs, the Commission will be
able to set prices with desirable and predictable impacts on competition. Most of the
Company’s embedded costs are “sunk” costs havng litte or no relevance in a competitive
market. Thus, by de-emphasizng embedded costs and focusing instead on bng-run economic
costs, the Commission canensure that its pricing decisions are consistent wih its policy goals.

In particular, to encourage a rapid transition towards effective competition, the
Commission will need to adopt reguhtory polcies that help break down barriers to entry and
exit. The magntude of the cost-related barriers can best be analyzd in terms of long run
cost—the type of cost typically faced by a potential entrant.

For exanple, ifthe Commission were to accept CBT’s nflated cost figures and set
unbundled element prices above the bong-run costs that would be incurred by a new entrant
mstalling its own facilities, it wil not be encouragng new entrants. Stated differently, if
unbundled element prices are set at unduly high levek, very few unbundled elements will be
acqured by new entrants, and the situation will be essentially the same as if utnbundling had not
been mandated. Such a result would conflict with the Commission’s obligations to foster
competiion.

A longrunapproach to costing can ako help the Commission avoid setting element
prices so low that Ittle or no incentive exists for the nstalation of new faciliies by new entrants.
In effect, unbundled element rates (or, for that matter, wholksale rates for resold services) that
are well above bngrun awverage cost will create a barrier to entry by resale or mixed mode
competitors, thereby limiting entry to those firns that have the wherewithal to install their own
network facilities. By the same token, however, urbundled element rates that are well below

long run average cost will have the effect of discouraging facilties- based entry, since a NEC
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will not be able to reduce its costs by substituting its own facilities for the unbundled facilities of
the ncumbent LEC. Of course, it is ako important that the incumbent LEC be allowed the
opportunity to recover its investments and not be left with stranded costs that have been
occasioned, not by actual obsolescence, but by declining costs in the industry. The

Commission demonstrated its cognizance ofths probleminits Local Service Gudelnes,

specifically, n V.B.4.(c)
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